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From: Jones, Larry -FS
To: Angela Barclay
Subject: RE: Draft Arizona Trail Reroute BE
Date: Monday, July 23, 2012 3:41:32 PM


No. We don’t actually need a stand-alone BE anyway; this is a connected action, so it needs to be
incorporated for the big picture (e.g., determinations for the project as a whole) in the final BA and
BE, just as the powerline route or access roads are part of the project.
 
Larry Jones
Biologist
Wildlife, Fish, and Rare Plant program
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Monday, July 23, 2012 2:26 PM
To: Jones, Larry -FS
Subject: RE: Draft Arizona Trail Reroute BE
 
Larry,
 
Did you provide any comments to WestLand regarding this BE?
 
Thanks,
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Tuesday, July 03, 2012 9:26 AM
To: Angela Barclay
Cc: brian lindenlaub (blindenlaub@westlandresources.com)
Subject: RE: Draft Arizona Trail Reroute BE
 
Thanks.
 
Brian— Can you send this to me as a Word document so we can do track changes? Thanks.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
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Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Tuesday, July 03, 2012 9:09 AM
To: Jones, Larry -FS
Subject: FW: Draft Arizona Trail Reroute BE
 
Hi Larry,
 
Forwarding this to you from WestLand…
 
Angela
^..^  ^..^
 
From: Amanda Best [mailto:abest@westlandresources.com] 
Sent: Monday, July 02, 2012 5:06 PM
To: Angela Barclay
Cc: Brian Lindenlaub; Kathy Arnold
Subject: Draft Arizona Trail Reroute BE
 
Angela,
 
Please find attached the Draft BE for the Arizona Trail Reroute. Please give me a call if you have any
questions or comments.
 
Thanks,
Amanda
 
Amanda Best | Senior Environmental Specialist
WestLand Resources, Inc.
4001 E Paradise Falls Drive | Tucson, AZ 85712
Office: (520) 206-9585 | Fax: (520) 206-9518
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.



mailto:ljones02@fs.fed.us

mailto:[mailto:abarclay@swca.com]

mailto:[mailto:abest@westlandresources.com]






From: Roth, Melinda D -FS
To: Jones, Larry -FS
Cc: Ruyle, Jennifer -FS; Everson, Beverley A -FS; Roth, Melinda D -FS
Subject: Rosemont Section 7 Consultation briefing
Date: Thursday, April 12, 2012 2:02:55 PM
Attachments: image001.png


Jim would like to know where we are and what is needed to start formal consultation.  Would you
set up a time to brief him?  I would also like to listen in on your briefing.  Also, Did you get the
recent letter from AGFD regarding effects determination assumptions and ideas for conservation
measures?  Jim sent me an electronic copy earlier this week, but the letter was addressed to you. 
Thx.
 
Mindee Roth
Rosemont Copper Project Manager
520 388-8319
mroth@fs.fed.us
 


Go Cats!
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From: Jones, Larry -FS
To: angela barclay (abarclay@swca.com)
Cc: Ruyle, Jennifer -FS
Subject: touch bases on Rosemont BA.
Date: Monday, June 04, 2012 9:33:06 AM


Hi Angela—
 
Wanting to touch bases on Rosemont BA this morn for an update on what transpired Friday PM
and where we are at with the document. Please give me a call when you get in (or if working from
home). I’m around all day (and all week), but am mostly focusing on Forest Plan, as we have a
consultant traveling here to work with me on the DEIS. Brian L. already called me this morn and is
going to send me something on conservation measures. I also have a FOIA with a final deadline of
this week.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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From: Jones, Larry -FS
To: Gerhart, Richard A -FS; Shafiqullah, Salek -FS
Subject: FW: BA meeting Feb 14 - BLM Concerns About Proposed Rosmeont Mine
Date: Friday, February 10, 2012 9:35:54 AM
Attachments: IllustrationGW&Threats_LCNCA02-2012.docx


FYI
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Simms, Jeffrey R [mailto:jsimms@blm.gov] 
Sent: Thursday, February 09, 2012 3:19 PM
To: Jones, Larry -FS
Cc: Moore, Daniel J; Radke, Marcia F; Lomeli, Ben
Subject: FW: BA meeting Feb 14 - BLM Concerns About Proposed Rosmeont Mine
 
Larry,
See the attachment. This illustrate the BLMs concerns. The model is too crude to
give exact amounts of draw down or time it takes to reach nearby water bodies. Many
assumptions made without site characterization. Some assumptions cannot easily be
verified without large expenditures, others can.
 
Cheers
 
From: Simms, Jeffrey R 
Sent: Friday, February 03, 2012 3:39 PM
To: Douglas, Jason
Cc: Moore, Daniel J
Subject: BA meeting Feb 14 - BLM Concerns About Proposed Rosmeont Mine
 
Jason,
Attached is a paper that briefly describes the concerns that BLM has with impacts of
the proposed Rosemont Mine to aquatic, wetland and riparian habitats and federally
listed species that use these habitats.
 
Cheers
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Ground water elevations in the proposed Rosemont Mine pit in relation to important surface water features


 on the Las Cienegas National Conservation Area
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Figure 1. Conceptual  cross-section showing  current and future water levels in 


relation to surface waters on the LCNCA


The proposed pit presents a clear and present threat to ground water that supports all perennial surface water on the LCNCA located to the south and east of the proposed mine site. The elevation of Cienega Creek and associated wetlands is 4360ft-msl and Empire Spring is 4560ft–msl. The pit is planned to reach a depth of 2,200 (0.4 mi) which is approximately 3300ft-msl. If constructed, the pit will likely capture water that normally flows to gradient to Cienega Creek and Empire Spring. In addition, the pit will likely reverse the gradient away from the creek, springs and wetlands in the basin impacting their ecologic function. Cienega Creek is located 9.5 miles due east of the proposed Rosemont Mine location and Empire Spring 7 miles.


The pit is projected to capture flow from the adjacent aquifer of 500-600 gpm or about 1 cfs (Rosemont Mine Hydrology Meeting 02/15/2011). The pit will eventually be lower in elevation than streams, springs and wetlands as mentioned above. GW will no longer flow down gradient to Cienega Creek. Instead, the gradient will likely reverse, capturing water in Cienega Creek, Cold Spring, lower Empire Gulch Wetlands, Empire Spring, Mattie Canyon, Cieneguita Wetland, Spring Water Wetland, Oak Tree Wetland, Lower Empire Gulch Wetland, and Cinco Ponds Wetland are all at risk. Some or all of these locations are at risk transitioning from perennial to intermittent and intermittent to ephemeral. 


The a list of species that use aquatic/riparian habitat that are likely to be impacted on the LCNCA include the following:


Gila topminnow (E) 


Gila Chub (E) & Critical Habitat


Huachuca water umbel (E)


Chiricahua leopard frog (T) & proposed Critical Habitat


Mexican gartersnake(C)


Southwestern willow flycatcher (E) & proposed Critical Habitat


Ocelot (E)


Jaguar (E)


Lesser long-nosed bat (E)


Yellow-billed cuckoo(C)
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From: Ricard, Kelly -FS on behalf of FS-Mailroom R3 Coronado
To: Jones, Larry -FS; jason_douglas@fws.gov; jean_calhoun@fws.gov; karnold@rosemontcopper.com;


blindenlaub@westlandresources.com
Cc: Roth, Melinda D -FS
Subject: 1950/2670/2810; Granting Rosemont consultation extension
Date: Thursday, September 13, 2012 2:29:49 PM
Attachments: FS_correspondence.doc


The following Correspondence is archived in the Records database. Any enclosures will follow the letter
in this message.


(See attached file: FS_correspondence.doc)


To open this document in the Records database, click on this link ->


To access all documents in the National Records Database, click on this link ->
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			300 W. Congress



Tucson, Arizona 85701



Phone (520) 388-8300



FAX (520) 388-8305



Deaf & Hearing Impaired 711











			File Code:


			1950/2670/2810





			Date:


			September 12, 2012





			Steven L. Spangle





			Field Supervisor





			U. S. Fish and Wildlife Service





			Arizona Ecological Services Office





			2321 West Royal Palm Road, Suite 103





			Phoenix, AZ 85021-4951








Dear Mr. Spangle:


As requested, the Forest agrees to grant a 60-day extension to the Fish and Wildlife Service to prepare a Biological Opinion (BO) for the Rosemont Copper Project.  The Forest agrees that recently developed information needs to be incorporated into our analyses and provided to the Service as part of your consultation pursuant to section 7 of the Endangered Species Act of 1973.  I understand this extension establishes November 5, 2012 as the date we can expect your Draft BO and December 20, 2012 as the date we can expect your Final BO.  The Forest aims to provide additional information by September 28, 2012 so as to limit any delays in this anticipated schedule.  If these dates are not correct please let me know as soon as possible.  I appreciate the cooperation and assistance your office has provided in this ongoing consultation effort. 


Please continue to work with Larry Jones if you have additional information needs or questions.  Mr. Jones can be reached at (520) 388-8375 or ljones02@fs.fed.us.  


Sincerely,



			


			





			/s/ Jim Upchurch 


			 





			JIM UPCHURCH


			 





			Forest Supervisor


Cc Assistant Field Supervisor, Fish and Wildlife Service, Tucson, AZ



     Rosemont Copper Company


			 





			


			





			 


			 





			 


			 





			 


			 








 
Caring for the Land and Serving People
Printed on Recycled Paper    










From: Jones, Larry -FS
To: brian lindenlaub (blindenlaub@westlandresources.com); jim tress (jtress@westlandresources.com)
Cc: angela barclay (abarclay@swca.com); Roth, Melinda D -FS; Everson, Beverley A -FS; Chris Garrett


(cgarrett@swca.com)
Subject: FWS and AGFD comments on Conservation Measures
Date: Thursday, May 24, 2012 10:24:31 AM
Attachments: InitialCommentsFWSDraftBARosemontMay2012.pdf


Brian and Jim—
 
We received the letter from FWS with comments by their taxa leads on the proposed Rosemont
Copper project. I am cc’ing a scanned version of the document, which I received yesterday. Angela
Barclay (cc’ed) is working on the BA; she is incorporating my comments, as well as parts of the
FWS and AGFD letters (not the conservation measures, but other issues related to effects analysis).
I believe I already emailed you the AGFD letter, but if you need me to resend, I will track down the
electronic copy (although I will be having some computer downtime here very soon). Note that
FWS is very much on board with comments and recommending conservation measures of AGFD
(they frequently reference the same letter). We are anxious to finalize the BA in order to initiate
Section 7 Consultation.
 
Here is what we need from WestLand (as our conduit to Rosemont Copper Company): Please go
through both the AGFD letter (6 April 2012) and the FWS letter and respond to EACH of their
recommended conservation measures (note that the FWS letter subsumes many of the AGFD
comments). Neither the Forest Service nor SWCA will make the commitments, as we need buy-in
from RCC, and you are mechanism to do that. For example, you might say,
 
“yes, RCC will do that,”
“no RCC will not,” (this response could use justification) or
“here is how we would address this issue.” Then go on to supply Angela with the wording and cc
me.
 
Also, FWS is now suggesting we add conservation measures for candidate species that are in line
for status processing (the letter mentions the species). Jim Upchurch concurs this is a good idea,
because it might expedite re-initiation should the species be listed. The good news is I think you
can batch the aquatic/riparian species with the others of Las Cienegas/Cienega Creek and you have
already been considering effects and measures for talussnails.
 
This all needs to be in black and white for filing in the project record. Note that FWS and AGFD
think conservation measures need to be commensurate with the scale of the project (large ground-
disturbing project, large-scale conservation measures).
 
As soon as you can do this, it can be incorporated into the BA, and we can proceed. Angela is
otherwise making good progress on the BA, and the addition of conservation measure bullets from
you should not be too time consuming. Be sure to have enough information for FWS to know just
what the measures are you are proposing. Please give me a date you think you can have your
response by.
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Thanks!
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 








From: Angela Barclay
To: Jones, Larry -FS
Subject: RE: Some missing BA refs
Date: Wednesday, June 06, 2012 8:57:30 AM


Apparently yes so they were deleted.
 
Update: the BA has been edited and references are in good shape. It’s with the formatter right now
and I’m creating a signature page and list of acronyms. Still working towards getting you three
copies for your delivery to USFWS today. I will keep you posted…
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Tuesday, June 05, 2012 5:23 PM
To: Angela Barclay
Subject: RE: Some missing BA refs
 
Do you need them in hand now? I do have these references, and I wrote the section, do I didn’t
break the cardinal rule (citing something you don’t have)…do you have the citations (I thought I
provided that), then I could get you the actual documents when I can get to it? If you aren’t
comfortable doing that, then delete, as I don’t have time right now.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Tuesday, June 05, 2012 2:08 PM
To: Jones, Larry -FS
Subject: FW: Some missing BA refs
Importance: High
 
Larry,
 
Please see Victoria’s email below. There are a handful of references you cited in your climate
change section that you did not provide to us. Can you get them to us or should we remove them
from the text?
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Angela
^..^  ^..^
 
From: Victoria Boyne 
Sent: Tuesday, June 05, 2012 2:00 PM
To: Angela Barclay
Subject: Some missing BA refs
 
From Larry’s section, I still don’t have the following:
 
Ø  Doster 2007
Ø  Jones 2010
Ø  Jones and Peery 2011
Ø  Jones and Sredl 2005
Ø  Scott et al 2000
Ø  Lenart b-e [for some reason we only have through page 7]
Ø  Brown 1980
Ø  Finch 2004 a & b
Ø  Barsuto & Hadley 2006
Ø  Jones & Lovich 2008
Ø  Lannoo 2005
Ø  Sinervo et al. 2010
Ø  Petersen et al 2011
Ø  Litt & Steidl 2011


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.








From: Brian Powell
To: Jones, Larry -FS; brocious@base.sao.arizona.edu; cbeck@azdot.gov; daniel_j_moore@blm.gov;


dt1@azdeq.gov; David.Jacobs@azag.gov; falco@cfa.harvard.edu; gfleming@asmi.az.gov; Julia Fonseca;
JWindes@azgfd.gov; karen.howe@tonation-nsn.gov; david.stine.1@ang.af.mil; safabritz@azwater.gov;
lee.allison@azgs.az.gov; Leslie.Ethen@tucsonaz.gov; LSwartzbaugh@asmi.az.gov;
Marjorie.E.Blaine@usace.army.mil; nicole.ewing-gavin@tucsonaz.gov; ohenderson@ci.sahuarita.az.us;
rcasavant@azstateparks.gov; rsejkora@azstateparks.gov; stahle@ci.sahuarita.az.us; TEmery@azdot.gov;
scott_stonum@nps.gov; darla_sidles@nps.gov; Nicole Fyffe; twade@azgfd.gov; Roth, Melinda D -FS; angela
barclay (abarclay@swca.com); jeff sorensen (jsorensen@azgfd.gov); jonathan rigg (jrigg@swca.com); jeff
simms (Jeff_Simms@blm.gov); Marcia_Radke@blm.gov; scott_stonum@nps.gov; lpollock@azgfd.gov;
jason_douglas@fws.gov


Subject: RE: Coop agency bio mitigation meeting table (July 9 draft) for Rosemont
Date: Wednesday, July 11, 2012 4:59:38 PM
Attachments: Mitigation and Monitoring Recommendations for the Rosemont Copper Project.doc


Please see the attached file for my summary of the recommendations and concerns raised
thus far in our biological mitigation and monitoring discussions.  Please send me suggested
changes and/or additions. 
 
Brian Powell 
Program Manager
Pima County Office of Sustainability and Conservation
201 N. Stone Ave, 6th Floor, RM 629
Tucson, AZ 85701 
Office Phone: 520.740.6440
Fax: 520.243.1610
brian.powell@pima.gov 
 


From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Tuesday, July 10, 2012 11:33 AM
To: brocious@base.sao.arizona.edu; cbeck@azdot.gov; daniel_j_moore@blm.gov; dt1@azdeq.gov;
David.Jacobs@azag.gov; falco@cfa.harvard.edu; gfleming@asmi.az.gov; Julia Fonseca;
JWindes@azgfd.gov; karen.howe@tonation-nsn.gov; david.stine.1@ang.af.mil; safabritz@azwater.gov;
lee.allison@azgs.az.gov; Leslie.Ethen@tucsonaz.gov; LSwartzbaugh@asmi.az.gov;
Marjorie.E.Blaine@usace.army.mil; nicole.ewing-gavin@tucsonaz.gov; ohenderson@ci.sahuarita.az.us;
rcasavant@azstateparks.gov; rsejkora@azstateparks.gov; stahle@ci.sahuarita.az.us;
TEmery@azdot.gov; scott_stonum@nps.gov; darla_sidles@nps.gov; Nicole Fyffe; twade@azgfd.gov;
Roth, Melinda D -FS; angela barclay (abarclay@swca.com); jeff sorensen (jsorensen@azgfd.gov);
jonathan rigg (jrigg@swca.com); Brian Powell; jeff simms (Jeff_Simms@blm.gov);
Marcia_Radke@blm.gov; scott_stonum@nps.gov; lpollock@azgfd.gov; jason_douglas@fws.gov
Subject: RE: Coop agency bio mitigation meeting table (July 9 draft) for Rosemont
 
Co-op agency biologists for proposed Rosemont project (note: some of you may not be biologists,
but are the contacts for your coop agencies):
 
During our meeting yesterday, we worked on the coop agency bio resources mitigation
recommendation table (thanks John and Brian for typing!). It is attached, as some folks requested
to have it in its current form. However, I am reworking it (but will give a new filename) to reduce
the number of rows by consolidating, working on a new sort/group scheme, and fleshing out the
mitigations as I understand the intent from yesterday’s meeting, in order to have a more concise
and presentable product for our Forest Supervisor. Angela and I already thought of a couple
missing mitigation measures, so if you think of something we missed, please send it my way. Also,
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Biological Mitigation and Monitoring Recommendations by the Cooperating Agencies for the Rosemont Copper Project


Draft



July 10, 2012



For the last few years, the U.S. Forest Service has been working with a group of cooperating agencies tasked with the review of various aspects of the proposed Rosemont mine.  More recently, the Forest Service has invited a subset of representatives from the cooperating agencies (Bureau of Land Management, Pima County, Arizona Game and Fish Department, Arizona State Parks, National Park Service, U.S. Fish and Wildlife Service) to develop recommendations for the mine’s biological mitigation and monitoring.  According to the President’s Council on Environmental Quality (CEQ) memo to federal departments regarding mitigation (dated January 14, 2011), the “CEQ encourages agencies to commit to mitigation to achieve environmentally preferred outcomes, particularly when addressing unavoidable adverse environmental impacts.”  Mitigation can include a host of activities, including avoidance, minimization, restoration, rectification, as well as more traditional on and off-site mitigation activities such as conservation easement or protection of groundwater rights.    


The group is to forward recommendations onto Forest Supervisor Jim Upchurch for consideration prior to the release of the final EIS for the mine.  Though the Forest Service is leading the meetings, the group has implicitly and (in the case of the U.S. Fish and Wildlife Service) explicitly recognized that mitigation opportunities exist through the authorities of other agencies (e.g., BLM, Fish and Wildlife Service, Army Corps of Engineers) and that recommendations by the group can be also be adopted through  those regulatory entities.  The mitigation and monitoring group has met twice since early June 2012.    



The following summarizes the breadth of topics, criteria, and recommendations that has come out of the last two meetings.  Central to the group’s deliberations was that there be no net loss of biological and associated resources. The group was unanimous in the assertion that the scope of the biological mitigation be commensurate with the scope of the impacts, at least as they relate to biological and associated resources, including—and in addition to—listed species.  (Here, associated resources includes supporting physical features such as springs).  A complete list of resources of concerns is being compiled by Larry Jones.  Resources of interest include listed species, vegetation communities, trees (30,000 by one count), and critical physical resources such as springs. 


No net loss can be achieved using a variety of tools, including off-site mitigation lands, restoration of lands both off and on Forest Service lands, and on-site reclamation of the mine site.  Examples of mitigation opportunities for a resource such as a spring include restoration of springs within the Cienega watershed to restore proper functioning or relinquish water rights to springs and provide alternative source of water for cattle.  In another example, it is estimated that the proposed project will result in the loss of 200,000-300,000 agave plants.  The group identified both on-site and off-site measures that could ensure the replacement or permanent protection of a commensurate number of agave plants.  No net loss will be a difficult standard to achieve without off-site mitigation lands, but for each of the resources of interest, the group was able to offer realistic and achievable solutions to avoid, minimize, and mitigate for the mine’s impacts to biological resources.     



The following points were brought up repeatedly in the group’s discussions: 



· Timing of mitigation and monitoring planning.  According to the President’s CEQ  memo, agencies “must include mitigation measures…among the alternatives when preparing an EIS.  Each EIS must contain a section analyzing the environmental consequences of the proposed action and its alternative, including [m]eans to mitigate adverse environmental impacts.” Further, the CEQ states that “agencies rely on mitigation to reduce adverse environmental impacts as part of the planning process…before making a determination about the significance of the environmental impacts.” The group understands that this is the intent of the current set of mitigation and monitoring meetings, but there is serious concern among participants that the timing of the final EIS will preclude a well-developed strategy.  In short, this group should have been convened months, in not years, ago.  Central to the concern about “9th Inning” timing is the lack of dedicated staff or consultants to draft a mitigation and monitoring plan commensurate with the spatial and temporal loss of the area’s biological resources.  In addition,  concern was raised about the following item: 


· Identification of information gaps and uncertainties.  For each resource discussed, the group often felt hampered by the lack of information on the distribution, demographic, and/or population dynamics of key resources, particularly in areas outside of the mine footprint where compensatory mitigation might occur.  There was also interest in mitigation activities that might dovetail with existing planning and restoration efforts in the region.  The group understands that uncertainty will always exist regarding the distribution and other characteristic of key resources, and in many cases, this information does exists.  The group indentified a need as being a comprehensive collection of this information and a summary of key uncertainties that should be addressed either prior to the final EIS, or bonded with sufficient resources to ensure that key uncertainties are adequately addressed.  


· Monitoring is implied throughout and should be linked to management actions.  The group felt that monitoring activities should be an inherent part of each mitigation activity, unless noted otherwise.  This type of monitoring is known as effectiveness monitoring.  The group also felt that it will be important to consider a set of planning processes and commensurate bonding capabilities for monitoring information to address adaptive management actions.  That is, as conditions change (and are described via the monitoring program), then management action(s) can help mitigate or reverse negative impacts.  Adaptive management is a challenging endeavor and can fail if not developed property.  Once again, an explicit and well thought-out planning process must be put into place prior to the final EIS.  If a process is not developed prior to the final EIS, then a greater bonding capacity should be required to account for the resource and management uncertainties inherent in the scale of the mine’s impact on biological resources.  The group also recommended that a panel of experts to oversee monitoring and adaptive management programs.  






if we did not capture some of your earlier comments from your agencies in the form of
mitigations, please resubmit to me for this table (with tens of thousands of comments it is difficult
to keep track of all that was said over the years).
 
Angela will be sending out the minutes and Brian will work on a 1-2 page process paper for
recommendations of the cooperating agencies for us to review.
 
The next biology mitigation meeting for coop agencies is 800-1100, Tuesday July 24, 2012. Several
of us have afternoon engagements, so that needs to be a pre-lunch meeting. Thanks for
everyone’s help!
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Jones, Larry -FS 
Sent: Wednesday, June 20, 2012 8:12 AM
To: brocious@base.sao.arizona.edu; cbeck@azdot.gov; daniel_j_moore@blm.gov; dt1@azdeq.gov;
David.Jacobs@azag.gov; falco@cfa.harvard.edu; gfleming@asmi.az.gov; Julia.Fonseca@pima.gov;
JWindes@azgfd.gov; karen.howe@tonation-nsn.gov; david.stine.1@ang.af.mil; safabritz@azwater.gov;
lee.allison@azgs.az.gov; Leslie.Ethen@tucsonaz.gov; LSwartzbaugh@asmi.az.gov;
Marjorie.E.Blaine@usace.army.mil; nicole.ewing-gavin@tucsonaz.gov; ohenderson@ci.sahuarita.az.us;
rcasavant@azstateparks.gov; rsejkora@azstateparks.gov; stahle@ci.sahuarita.az.us;
TEmery@azdot.gov; scott_stonum@nps.gov; darla_sidles@nps.gov; Nicole.Fyffe@pima.gov;
twade@azgfd.gov; Roth, Melinda D -FS; angela barclay (abarclay@swca.com); jeff sorensen
(jsorensen@azgfd.gov); jonathan rigg (jrigg@swca.com); Brian Powell (Brian.Powell@pima.gov); jeff
simms (Jeff_Simms@blm.gov); Marcia_Radke@blm.gov; scott_stonum@nps.gov; lpollock@azgfd.gov;
jason_douglas@fws.gov
Cc: Ruyle, Jennifer -FS; Everson, Beverley A -FS; Upchurch, Jim -FS
Subject: Coop agency bio mitigation meeting table (July 9 draft) for Rosemont
 
Co-op agencies for proposed Rosemont project
 
Mark your calendars for the second cooperating agencies biological resources mitigation for
proposed Rosemont copper mine meeting. Monday, 9 July 2012, at 9:00 AM, for the whole day,
with an hour break for lunch. I will try to clinch AGFD office or some other non-federal building
venue and send an agenda around (along with the mitigation table, when it is ready). Angela
Barclay will send notes/minutes from the previous meeting. Your doodle-poll response was your
RSVP, but if you did not participate in the poll, but plan to attend, please let me know. Thanks!
 
Larry Jones







Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 


This electronic message contains information generated by the USDA solely for the
intended recipients. Any unauthorized interception of this message or the use or disclosure
of the information it contains may violate the law and subject the violator to civil or
criminal penalties. If you believe you have received this message in error, please notify the
sender and delete the email immediately.



mailto:ljones02@fs.fed.us






From: Angela Barclay
To: Jones, Larry -FS
Cc: Chris Garrett
Subject: RE: Rosemont BE update
Date: Friday, May 04, 2012 4:48:29 PM
Attachments: image001.png


draft_BA_4May2012_no figs.docx


Larry,
 
By the skin of my teeth, I hereby submit a complete draft of the BA. It still has some comments and
highlighted areas, and the lit cited needs work.
 
Talk to you next week!
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Friday, May 04, 2012 5:11 AM
To: Angela Barclay
Cc: Chris Garrett
Subject: RE: Rosemont BE update
 
Thanks, Angela—I won’t be back in my office until Tues morn, but I am printing this out to go over.
I’m looking at CMs from WestLand also, and will probably send out some info on that, so will get
back to you on that too.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Thursday, May 03, 2012 6:41 PM
To: Jones, Larry -FS
Cc: Chris Garrett
Subject: Rosemont BE update
 
Hi Larry,
 
I have an almost complete draft for you to review (attached) – it is just missing the Effects Analysis



mailto:abarclay@swca.com

mailto:ljones02@fs.fed.us
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Executive Summary


The U.S. Forest Service (Forest Service) is requesting to initiate formal consultation with the U.S. Fish and Wildlife Service (USFWS), pursuant to Section 7(a)(2) of the Endangered Species Act of 1973 (ESA), as amended, because the proposed Rosemont Copper Project (proposed project) in the Santa Rita Mountains may affect listed species, and as well as designated and proposed critical habitat. This biological assessment was prepared as part of ESA consultation for the proposed federal action and to establish a foundation to support the requested Section 7 consultation for listed species. The most recent USFWS species lists for Pima and Santa Cruz counties (Appendix A) were reviewed, and on the basis of this review, a search of the Heritage Data Management System (Appendix B) and pertinent literature, correspondence with the Forest Service, and meetings between the Forest Service and USFWS, it was determined that 10 threatened or endangered species have a reasonable potential to occur in the action area and thus are included in the biological assessment: Chiricahua Leopard Frog (Lithobates [Rana] chiricahuensis), Gila Chub (Gila intermedia), Gila Topminnow (Poeciliopsis occidentalis occidentalis), Huachuca water umbel (Lilaeopsis schaffneriana var. recurva), Jaguar (Panthera onca), Lesser Long-nosed Bat (Leptonycteris curasoae yerbabuenae), Mexican Spotted Owl (Strix occidentalis lucida), Ocelot (Leopardus pardalis), Pima pineapple cactus (Coryphantha scheeri var. robustispina), and Southwestern Willow Flycatcher (Empidonax traillii extimus). Threewo of the 10 species have designated critical habitat (Chiricahua Leopard Frog, Gila Chub and Mexican Spotted Owl) and two one of the 10 species have proposed critical habitat within the action area (Chiricahua Leopard Frog and Southwestern Willow Flycatcher). Table ES1 summarizes the effects determinations for the 10 species. For the remaining nine species listed as threatened or endangered by USFWS for Pima and/or Santa Cruz counties, the action area is either clearly beyond the known geographic or elevational range of these species and/or it does not contain vegetation or landscape features known to support these species. 


Table ES1. Summary of Effects Determinations for the Proposed Action


			Species


			Listing Status


			Effects Determination





			Chiricahua Leopard Frog


			Threatened, designated proposed critical habitat


			May Affect, Likely to Adversely Affect (species); Not Likely to Result in Destruction May Affect, Likely to Adversely Affect (designated proposed critical habitat)





			Gila Chub


			Endangered, designated critical habitat


			May Affect, Not Likely to Adversely Affect (species and ); May Affect, Likely to Adversely Affect, but Not Likely to Result in Destruction (designated critical habitat)





			Gila Topminnow


			Endangered


			May Affect, Not Likely to Adversely Affect





			Huachuca water umbel


			Endangered


			May Affect, Not Likely to Adversely Affect





			Jaguar


			Endangered


			May Affect, Not Likely to Adversely Affect





			Lesser Long-nosed Bat


			Endangered


			May Affect, Likely to Adversely Affect





			Mexican Spotted Owl


			Threatened, designated critical habitat


			No Effect (species and designated critical habitat)





			Ocelot


			Endangered


			May Affect, Not Likely to Adversely Affect





			Pima pineapple cactus


			Endangered


			May Affect, Likely to Adversely Affect





			Southwestern Willow Flycatcher


			Endangered, proposed critical habitat


			May Affect, Not Likely to Adversely Affect (species); Not Likely to Result in Destruction Adverse Modification (proposed critical habitat)








The project area is defined as all areas in which any ground disturbance would take place as a result of theis proposed project, the Barrel Alternative (i.e., the preferred alternative as chosen by the forest supervisor), including the mine pit, waste rock piles, tailings, leach-pad, access roads, utility corridors (the Tucson Electric Power [TEP] Preferred Alternative and water line), and on-site facilities (i.e., the mine “footprint”). The project area acreage, expected to result in direct impacts resulting from project activities, is 7,016 acres.


The action area is defined as the project area plus the a larger, surrounding area that may experience direct or indirect temporal and spatial of potential effectsimpacts from the project for each species discussed in subsequent sections of this report. Temporally, the potential on-site and off-site impacts resulting from the proposed project encompass all the activities associated with construction, operation, reclamation, and postclosure. The action area for this analysis is based on 1) the area of the mine footprint; 2) areas outside the mine footprint that may be affected by noise, dust, light pollution, and other mining activities; 3) all areas for which mining activity may affect groundwater and surface water; and 4) other areas outside the footprint that are related to mining activity, such as road modifications, power lines, and pipelines (i.e., connected or interrelated/ interdependent actions); and 5) downstream areas potentially affected by the proposed action alternatives. The action area includes approximately 145,513190 acres, including the footprint of the Barrel and TEP alternatives, and is located primarily in Pima County but also encompasses a small portion of Santa Cruz County;, and  65,2615 acres within the action area are on Forest Service and Bureau of Land Management (BLM) lands, and the remaining 80,215 acres within the action area on Arizona State Land Department (ASLD) Trust Lands and private land. Included in the BLM acreage within the action area, primarily as a result of expected groundwater drawdown impacts within Cienega Creek and Empire Gulch, is a large portion of Las Cienegas National Conservation Area (NCA), which includes BLM-administered wetlands and provides aquatic and riparian habitat supporting Chiricahua Leopard Frog, Gila Chub, Gila Topminnow, Huachuca water umbel, designated Critical Habitat for Gila Chub and Chiricahua Leopard Frog, and proposed Critical Habitat Southwestern Willow Flycatcher. The larger action area was drawn to consider the impacts of noise, dust, light pollution, groundwater drawdown, and surface water reduction; however, the impacts of noise, dust, light pollution, groundwater drawdown, and surface water reduction are unlikely to occur within the entire 145,513 acres of the action area.  


The action area includes vegetation communities, surface water drainages, and on-site physical and topographic features (e.g., mountains, caves and mine adits/shafts, seeps and springs, stock tanks, rocky outcrops, etc.) that may be directly impacted by the proposed project. The action area also includes the indirect downgradient effects on the surface water and groundwater environments that would result from the on-site diversion and impoundment of surface water;[footnoteRef:1] the indirect effects on springs and seeps surrounding the proposed project area;[footnoteRef:2] and the indirect effects of noise,[footnoteRef:3] dust, and light[footnoteRef:4] resulting from mining and transportation activities. Therefore, the action area includes the following: 1) springs and drainages that receive surface water discharge from the mine site, including Davidson Canyon Wwash to past its confluence with Cienega Creek to Pantano Dam; 2) springs and seeps within the area of projected groundwater drawdown associated with the mine pit, including Empire Gulch and Cienega Creek which contain BLM-administered wetlands; and 3) areas adjacent to the mine site and transportation corridors that may be impacted by noise, dust, and light. The temporal analysis period includes 24 hours of light and noise for at least 20 years and the potential for groundwater drawdown for up to 1,000 years after closure of the mine. Impacts to downstream water quality would occur as a result of runoff from tailings and waste rock piles, and disruption of surface water flow would result from the capture of runoff in the pit. Downstream impacts to water quality and/or disruption of surface water flow resulting from the capture of runoff in the pit are only expected to occur along the Barrel Canyon drainage and through Davidson Canyon until to its confluence with Cienega Creek.  [1:  The action area is partially defined by a combination of the extent of the Montgomery and Associates Inc. (2010) and Tetra Tech (2010) 5-foot drawdown contours of the 1,000-year models.]  [2:  Ibid.]  [3:  The action area is partially defined by 50 A-weighted decibel (dBA) surface blasting and 55 dBA traffic noise contours, an area that is approximately 54,336 acres (Tetra Tech 2009).]  [4:  The action area is partially defined by the results of the Dark Sky Partners LLC’s (2010) analysis on the night sky and includes the three observation locations that will received the most impacts from increased light resulting from the proposed project.] 
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PROJECT OVERVIEW


This section describes the proposed action, general location, setting, and consultation history. This biological assessment (BA) was prepared as part of Endangered Species Act (ESA) consultation for the proposed federal action and to establish a foundation to support the requested Section 7 consultation for listed species. The most recent U.S. Fish and Wildlife Service (USFWS) species lists for Pima and Santa Cruz counties were reviewed (Appendix A), and on the basis of this review, a search of the Heritage Data Management System (Appendix B) and pertinent literature, correspondence with the U.S. Forest Service (Forest Service), and meetings between the Forest Service and USFWS, it was determined that 10 threatened or endangered species have a reasonable potential to occur in the action area and thus are included in the BA: Chiricahua Leopard Frog (Lithobates chiricahuensis), Gila Chub (Gila intermedia), Gila Topminnow (Poeciliopsis occidentalis occidentalis), Huachuca water umbel (Lilaeopsis schaffneriana var. recurva), Jaguar (Panthera onca), Lesser Long-nosed Bat (Leptonycteris curasoae yerbabuenae), Mexican Spotted Owl (Strix occidentalis lucida), Ocelot (Leopardus pardalis), Pima pineapple cactus (Coryphantha scheeri var. robustispina), and Southwestern Willow Flycatcher (Empidonax traillii extimus). Threewo of the 10 species have designated critical habitat (Chiricahua Leopard Frog, Gila Chub and Mexican Spotted Owl) and two one of the 10 species have proposed critical habitat within the action area (Chiricahua Leopard Frog and Southwestern Willow Flycatcher). For the remaining nine species listed as threatened or endangered by USFWS for Pima and/or Santa Cruz counties, the action area is either clearly beyond the known geographic or elevation range of these species and/or it does not contain vegetation or landscape features known to support these species (see SWCA Environmental Consultants [SWCA] 2011:Table 2).


Federal Nexus


This BA, prepared by SWCA for the Forest Service, addresses the proposed action, in compliance with Section 7(a)(2) of the ESA of 1973, as amended. Section 7 of the ESA requires that, through consultation 
(or conferencing for proposed species) with the USFWS, federal actions not jeopardize the continued existence of any threatened, endangered, or proposed species or result in the destruction or adverse modification of critical habitat. This BA evaluates the potential effects of the proposed Rosemont Copper Project (proposed project) on species and critical habitat that are federally listed under the ESA. Specific project design elements are identified that avoid or minimize adverse effects of the proposed project on listed species and/or critical habitat (designated and proposed). 


In order to construct the Rosemont Copper Mine and supporting infrastructure, Rosemont Copper Company (Rosemont Copper) would require permits from both the Forest Service, the U.S. Army Corps of Engineers (USACE), and the Bureau of Land Management (BLM). The Forest Service, as the lead federal agency for the consultation, is required to assess the effects of the proposed action to species listed or proposed for listing under the ESA as well as proposed and designated critical habitat. This assessment is also being conducted to support the National Environmental Policy Act (NEPA) process, as part of an draft environmental impact statement (DEIS) that has been written by land managers for the Nogales Ranger District of the Coronado National Forest (the Coronado) in response to a preliminary Mine Plan of Operations (MPO) submitted by Augusta Resource Corporation, the parent company of Rosemont Copper, for development of their mining claim of the Rosemont ore deposit. The same preliminary MPO (WestLand Resources Inc.[WestLand] 2007) was also submitted to the BLM for concurrent consideration. The preliminary MPO (hereafter referred to as MPO) presented in this document addresses activities proposed on lands administered by both the Forest Service and BLM, for which federal decisions are required. 	Comment by Angela Barclay: Delete if no longer signatory	Comment by Angela Barclay: Delete if no longer signatory	Comment by Angela Barclay: Delete if no longer signatory


The Forest Service is required to consider the MPO (WestLand 2007), which addresses construction, operation, closure,and  reclamation, and post-closure activities of an open-pit mine and related facilities on claims held by Rosemont Copper, and, if necessary, prepare an amendment to the Coronado National Forest Land and Resource Management Plan (Forest Service 1986) (forest plan) to allow specific mining activities to be undertaken on National Forest System land. The Forest Service purpose and need for action is mandated by its statutory responsibility under the Mining Act of 1872, which requires that it consider applications for use of National Forest System land for purposes of extracting ore that is in the public interest and that is identified as appropriate in the governing the forest plan. The Forest Service is required to respond to Rosemont Copper’s assertion of its mineral rights to the Rosemont deposit and also meet its responsibilities to manage surface resources consistent with other laws, including, but not limited to, the ESA of 1973, as amended. 


The purpose and need for BLM action is to determine whether or not to approve right-of-way grants for: an electrical transmission line; water pipeline, including a booster pump station; and an access road, all of which will serve the mine. In processing the grant applications, BLM must consider land status, affected resources (including federally listed species), resource values, environmental conditions, and the concerns of various interested parties in accordance with the BLM Manual and Handbook 1790-1 and Departmental Guidance (516 DM 1-7). 	Comment by Angela Barclay: Delete if no longer signatory


The purpose of the Regulatory Program of the USACE is to protect and maintain the navigable capacity of the nation's waters. The USACE Regulatory Program is committed to protecting the Nation's aquatic resources, while allowing reasonable development through fair, flexible and balanced permit decisions. It is the USACE’s responsibility to evaluate the Clean Water Act Section 404 permit application for impacts to jurisdictional waters of the U.S., including wetlands, and to determine whether to issue a permit for the proposed project. For all aspects of the proposed project, including road and utility line crossings of waters of the United States, an individual permit will be required. The decision regarding which activities are jurisdictional will be made by the USACE.


Consultation History


A meeting between the Forest Service and USFWS was held on August 5, 2009, to discuss the proposedis project, and it was determined that 10 threatened or endangered species occur or have a reasonable potential to occur in the action area. Two additional informal meetings between the Forest Service and USFWS were held to discuss the status of the BA, Section 7 ESA consultation, and conservation measures on July 18 and August 24, 2011, and two meetings were held on February 14 and March 8, 2012 to discuss the draft BA and conservation measures.


Project Area and Setting


The project area is defined as all areas in which any ground disturbance would take place as a result of this proposed project, the Barrel Alternative (i.e., the preferred alternative as chosen by the forest supervisor), including the mine pit, waste rock piles, tailings, leach-pad, access roads, utility corridors (the Tucson Electric Power [TEP] Preferred Alternative and water line), and on-site facilities (i.e., the mine “footprint”) (Figure 1). The project area acreage, expected to result in direct impacts resulting from project activities, is 7,016 acres. The proposed project is located in the Helvetia mining district, approximately 30 miles southeast of Tucson, in Pima County, Arizona. The project site is just west of State Route (SR) 83, on the northern edge of the Santa Rita Mountains (see Figure 2). The area covered by Rosemont Copper’s patented claims, unpatented claims, and fee lands totals approximately 14,880 acres and includes all or portions of the Rosemont, Peach-Elgin, Broad Top Butte, and Copper World deposits. The preferred alternatives of the main project components are in Pima County, Arizona, Gila and Salt River Baseline and Meridian, and legal descriptions for the as follows:


The perimeter fence: Sections 19–21 and 28–33, Township 18 South, Range 16 East; Sections 1 and 12, Township 19 South, Range 15 East; Sections 24, 25, and 36, Township 18 South, Range 15 East; and Sections 4–8, Township 19 South, Range 16 East. 


The corridor for the water line and electrical-transmission line: Sections 17, 20, 21, 27-29, and 32-35, Township 17 South, Range 14 East; Sections 1, 2, and 12, Township 18 South, Range 14 East; Sections 7, 17, 18, and 20-24, Township 18 South, Range 15; and Sections 19 and 30, Township 18 South, Range 16 East. 


The primary access road corridor: Sections 19–22 and 30, Township 18 South, Range 16 East.


The secondary access road corridor: Sections 22–24, Township 18 South, Range 15 East and Sections 19 and 30, Township 18 South, Range 16 East.









Figure 1. Preferred alternative, i.e. Barrel Alternative.






Figure 2. Action area for biological resources.






Project Action Area


The action area is defined as the project area plus a larger, surrounding the area that may experience direct or indirect temporal and spatial of potential effectsimpacts for each species discussed in subsequent sections of this report (Figure 2).from the project. Temporally, the potential on-site and off-site impacts resulting from the proposed project encompass all the activities associated with construction, operation, reclamation, and postclosure. The action area for this analysis is based on 1) the area of the mine footprint; 2) areas outside the mine footprint that may be affected by noise, dust, light pollution, and other mining activities; 3) all areas for which mining activity may affect groundwater and surface water; and 4) other areas outside the footprint that are related to mining activity, such as road modifications, power lines, and pipelines (i.e., connected actions); and 5) downstream areas potentially affected by the proposed project. The action area totals approximately 145,513 145,190 acres, including the footprints of the Barrel Alternative and TEP Preferred aAlternatives, and is located primarily in Pima County but also encompasses a small portion of Santa Cruz County; 65,21561 acres within the action area are on Forest Service and BLM lands, and the remaining 8079,298929 acres within the action area on Arizona State Land Department (ASLD) Trust Lands and private land. Included in the BLM acreage within the action area, primarily as a result of expected groundwater drawdown impacts within Cienega Creek and Empire Gulch, is a large portion of Las Cienegas National Conservation Area (NCA), which includes BLM-administered wetlands and provides aquatic and riparian habitat supporting Chiricahua Leopard Frog, Gila Chub, Gila Topminnow, Huachuca water umbel, designated Critical Habitat for Gila Chub, and proposed Critical Habitat for Chiricahua Leopard Frog and Southwestern Willow Flycatcher. The larger action area was drawn to consider the impacts of noise, dust, light pollution, groundwater drawdown, and surface water reduction; however, the impacts of noise, dust, light pollution, groundwater drawdown, and surface water reduction are unlikely to occur within the entire 145,513 acres of the action area.  


The action area includes vegetation communities, surface water drainages, and on-site physical and topographic features (e.g., mountains, caves and mine adits/shafts, seeps and springs, stock tanks, rocky outcrops, etc.) that may be directly impacted by the proposed project. The action area also includes the indirect downgradient effects on the surface water and groundwater environments that would result from the on-site diversion and impoundment of surface water;[footnoteRef:5] the indirect effects on springs and seeps surrounding the proposed project area;[footnoteRef:6] and the indirect effects of noise,[footnoteRef:7] dust, and light[footnoteRef:8] resulting from mining and transportation. Therefore, the action area includes the following: 1) springs and drainages that receive surface water discharge from the mine site, including Davidson Canyon Wwash to past its confluence with Cienega Creek to Pantano Dam; 2) springs and seeps within the area of projected groundwater drawdown associated with the mine pit, including Empire Gulch and Cienega Creek which contain BLM-administered wetlands; and 3) areas adjacent to the mine site and transportation corridors that may be impacted by noise, dust, and light. The temporal analysis period includes 24 hours of light and noise for at least 20 years and the potential for groundwater drawdown for up to 1,000 years after closure of the mine. Impacts to downstream water quality would occur as a result of runoff from tailings and waste rock piles, and disruption of surface water flow would result from the capture of runoff in the pit. Downstream impacts to water quality and/or disruption of surface water flow resulting from the capture of runoff in the pit are only expected to occur along the Barrel Canyon drainage and through Davidson Canyon until to its confluence with Cienega Creek.  [5:  The action area is partially defined by a combination of the extent of the Montgomery and Associates Inc. (2010) and Tetra Tech (2010) 5-foot drawdown contours of the 1,000-year models.]  [6:  Ibid.]  [7:  The action area is partially defined by 50 A-weighted decibel (dBA) surface blasting and 55 dBA traffic noise contours, an area that is approximately 54,336 acres (Tetra Tech 2009).]  [8:  The action area is partially defined by the results of the Dark Sky Partners LLC’s (2010) analysis on the night sky and includes the three observation locations that will received the most impacts from increased light resulting from the proposed project.] 







Project Description


The Barrel Alternative (see Figure 1) was developed during the NEPA process to respond to the significant issues regarding potential impacts on biological resources, cultural resources, recreation, and the surface water component of water resources. The Barrel Alternative places all of the tailings and waste rock in upper Barrel Canyon and the lower portion of Wasp Canyon. Prohibiting mine tailings or waste in McCleary Canyon permanently maintains its contribution of surface water flow to the Barrel Canyon drainage system, albeit in a somewhat decreased capacity during operations by requiring runoff from the plant site to be retained, and increases the drainage area that may be diverted through the McCleary Canyon channel. 


The Barrel Alternative incorporates a waste rock perimeter buttress that would completely surround the dry-stack tailings, and the heap leach facility would be located in the same place as for the other alternatives. In order to maintain concurrent reclamation of final outer slopes, waste rock is initially placed in berms along the outside edge of the waste rock area, followed by waste rock and tailings placement behind the berms. The heap leach facility would ultimately be encapsulated within the waste rock and tailings facilities. The tailings conveyor system would require modification to accommodate the relocated tailings facility. Surface water management facilities include diversions around the facility to convey storm events upgradient of the pit, operating facilities, and waste rock and tailings storage areas and to place the water back into drains or other control structures. 


Diversion and stormwater control facilities would include the following: 


Replacing the central drain with a series of flow-through drains and drainage basins located beneath or adjacent to the dry-stack tailings facility to improve overall stormwater drainage capacity and reduce the possibility that stormwater that has contacted tailings could comingle with stormwater discharged off-site. 


Redesigning the diversion and stormwater management plan and including more conservative storm design criteria for surface water control structures to increase the capacity of stormwater control structures. 


Modifying the process water temporary storage pond and adding a double liner with a leak collection and removal system to the process water containment to improve the containment of process water and separate stormwater from process water. 


Realigning the primary access road to avoid Scholefield Canyon, reduce its visibility, decrease stormwater runoff into the Barrel Canyon drainage system, and reduce impacts to riparian vegetation. 


Extraction of ore from an approximately 2,900-foot-deep open-pit mine would be conducted primarily on private land. Processing, waste management, and other support facilities are proposed to be located on the Coronado; project infrastructure, such as utilities, would be located on BLM and ASLD land. Access to mining claims would originate on SR 83 east of the proposed project area. Production estimates include 234 million pounds of copper, 4.5 million pounds of molybdenum, and 2.7 million ounces of silver annually over an active mining period of approximately 20 years. Mine construction and closure activities would take an additional 5 years.	Comment by Angela Barclay: Delete if no longer signatory


Project-related activities include the following:


Construction, operation, and reclamation of an open pit copper, molybdenum, and silver mine primarily on private land;


Construction, operation, and reclamation of an ore processing plant, tailings, waste rock, and leach facilities on the Coronado land adjacent to the pit; 


Construction and operation of infrastructure, such as utilities and their corridors, on non–Coronado land;


Construction of a new access road, leach field, retention structures, wells, ore transportation systems, and test reclamation plots;


Use of existing roads, new road construction, and maintenance of both;


Labor requirements for construction, operation, processing, and reclamation;


Implementation of conservation measures for minimization and mitigation to avoid or minimize impacts;


Closure, reclamation, and maintenance of the mine and related facilities; and


Resource monitoring during construction, operation, and reclamation.


Rosemont Copper’s proposal is to mine the Rosemont deposit. The proposed project would result in the direct disturbance of approximately 7,016 acres, including 1,267 acres of private land, 5,651 acres administered by the Coronado, 3 acres administered by the BLM, and 95 acres of ASLD land. The facilities and activities described in this section are typical of open-pit mine sites. The descriptions below, however, are specific to the components for the proposedis project. The mine pit is where blasting and drilling activities would occur. The waste rock and tailings would be transported and processed within the corresponding facilities. Lighting and waste disposal would take place at the plant site and support facilities. A perimeter fence would be constructed, encompassing the main mining and processing operations excluding portions of the access roads, and some National Forest System lands would be unavailable for public use during the 25-year mine life. A legal closure order would be issued by the Coronado, and notices would be posted along the fencing. Perimeter fencing would consist of a standard 4-strand barbed wire fence (with the bottom wire bare, in accordance with BLM and Arizona Game and Fish Department [AGFD] fencing standards). Sections of the perimeter fence would be removed following closure after considering grazing and safety needs. Portions of the site, including the mine pit, would remain fenced off and closed to the public indefinitely for safety reasons.	Comment by Angela Barclay: Delete?


Pit 


Preproduction stripping of overlying rock would require 18 months to prepare for full-scale mining operations, train work crews, construct access and haul roads, and clear and grub the pit and waste rock storage areas that would be disturbed during the initial years of operation. Open-pit mining would be used to excavate ore to recover copper, molybdenum, and silver. The roughly circular open-pit mine would measure between 6,000 and 6,500 feet in diameter at the end of mine life, with a final depth of 1,800 to 2,900 feet, depending on the elevation of the pit rim. Pit slope angles between roads would be controlled by rock strength and would range between 28 and 48 degrees. The mine would produce a total of approximately 550 million tons of ore and 1,288 million tons of waste rock. The pit would disturb approximately 955 acres: 590 acres on private land and 365 acres on National Forest System lands. 


Blasting and Drilling


Blasting would be required prior to excavation of the ore and waste rock, conducted daily, and limited to daylight hours, typically between 9 a.m. and 4 p.m. Blasting would typically occur once a day with an ammonium nitrate and fuel oil explosive. Dry bulk ammonium nitrate would be stored in silos located at the plant site. Wet hole blasting requires the use of emulsion and/or slurry, which would be stored in tanks onsite. Mixed ammonium nitrate and fuel oil would be transported and loaded using special trucks designed for that purpose. Blasting detonators (caps, delays, cord, and boosters) would be stored in special magazines and transported in separate vehicles. All explosives management would be done in accordance with applicable rules, regulations, and safety standards. 


Ore Processing 


The mine contains two types of ore, sulfide and oxide, each requiring a different process to recover the metals. The metal concentrate and copper cathodes are the products to be sold by the proposed operation; further refining and metal recovery would be done off-site by other companies. Ore would be mined over a 20-year period at an approximate rate of 75,000 tons per day, and waste rock would be produced at a rate of 195,000 to 267,000 tons per day. Oxide ore would be mined out in the first 6 to 7 years of the proposed project, while sulfide ore would be produced throughout the mine operation. 


Sulfide ore would be sent through a circuit of crushers, grinding mills, and ball mills to reduce the rock size to a sand consistency. A flotation circuit would separate the copper and molybdenum concentrates from the waste material. The concentrates would then be dewatered, thickened, filtered, and loaded for shipment. These dry-stack tailings would then be conveyed to the storage facility and placed in the dry-stack tailings disposal facility, while the water returns to the process for recycled use.


Oxide ore is located within the top portions of the excavated pit and is expected to be processed only within the first 6 to 7 years of the proposed project. Oxide ore would be sent to a lined heap leach pad, where the ore would undergo a leaching process. Processing would include the placement of a system similar to drip irrigation for the delivery of a weak acid to leach the metals out of the ore. The leach solution would seep through the oxide ore heap, separating copper ions from the ore, which would be routed to the solvent extraction and electrowinning facility for the production of high purity “cathode” copper plates. The solvent extraction and electrowinning facility would recover copper from the leach solution using an extraction and stripping process that culminates in an electroplating process and would continually recirculate the process solutions. The heap leach pad and ponds would ultimately be encapsulated within the waste rock storage area. 


Waste Rock and Tailings Placement 


Waste rock, which consists largely of chemically basic limestone and other largely non-acid-generating rocks, would be placed in areas located outside the proposed open pit. The dewatered tailings would be sent via conveyor belt to the unlined dry-stack tailings disposal area, where the tailings would be deposited, stacked, and compacted as needed. Ultimately, the tailings would be encapsulated, or covered, completely by a thick layer of waste rock. 


Transportation of ore, waste rock, and tailings would occur only in the mine area, which is closed to the public for safety reasons. Ore and waste rock would be moved in large, off-highway haul trucks. Roads for the haul trucks would be constructed both within the open pit and between the pit and the plant, heap leach, tailings facility, and waste rock storage area. Haul roads would be approximately 125 feet wide, including safety berms and drainage ditches, and no steeper than 10% to 12%. Maximum truck speed would be 35 miles per hour. Haul roads are temporary and regularly move based on the locations of material placement. 


Sulfide ore would be transported from the pit to a crusher in mine haul trucks; following crushing, the sulfide ore would be transported via conveyors to the grinding and flotation unit. Dewatered tailings would be transported using a conveyor system from the dewatering plant to the tailings facility for final placement. The tailings facility would consist of perimeter buttresses constructed from waste rock that would be placed using haul trucks traveling on haul roads. Oxide ore would be transported in mine haul trucks from the pit and placed directly on the lined heap leach pad for processing.


Plant Site and Support Facilities 


Facilities necessary to support the Rosemont Copper mining and ore processing operations include buildings and structures, such as administration buildings, change house, warehouse with laydown yards, analytical laboratory, light vehicle and process maintenance building, mine truck shop, mine truck wash and lube facility, powder magazines and ammonium nitrate storage, main guard shack with truck scale, and fuel and lubricant storage and dispensing facilities. 


Lighting 


The most current outdoor lighting plan proposed by Rosemont Copper (M3 Engineering and Technology Corporation 2011) describes lighting elements, including the amount of lumens expected from these sources and how that compares with the current Pima County Lighting Code. While some particular areas might not use the code’s prescribed lighting fixtures for this reason, the lumens emitted per acre of the project area should meet the code, according to the report. All roadway and parking lot areas would use low pressure sodium fixtures set 123 feet apart on 2-lane haul roads and 225 feet apart on light truck roads. While the primary access road was not addressed in the initial design, the amount of lumens was projected using only full cut-off low pressure sodium fixtures. Elevated hazard areas, such as the mine process area and pit, would mostly require high pressure sodium lighting fixtures. The high pressure sodium lamps would be around the buildings in the process areas and concentrated around the large shovel working areas in the pit. With a total of three shovels, three drills, and two loaders with various sized lamps, there would numerous high pressure sodium fixtures ranging from 35 to 1,000 watts. The only low pressure sodium lighting fixtures in this area would be used at a refueling site and explosives storage facility. Lighting on the leach pads would be portable, may be dependent on ore processing schedules, and would be specified as high pressure sodium with shields. According to the detailed site general electrical design, there would be a total of twelve 200-watt and four hundred seventy-five 90-watt low pressure sodium fixtures, and there would be nineteen 200-watt, eighty-six 90-watt, eleven 70-watt, twenty-one 50-watt, and three hundred thirty-four 35-watt high pressure sodium fixtures. The proposed project lies within an area of concern relative to the effects of light pollution (Monrad Engineering, Inc. 2012). Because the proposed project will operate around the clock, additional light pollution is of concern to astronomical interests and to the environmental community in general. Neither the existing 2006 Pima County Outdoor Lighting Code (PCOLC) nor the draft 2011 PCOLC have jurisdiction over the proposed project area; however, as part of their commitment to the best possible environmental practices, Rosemont Copper will voluntarily employ an advanced light pollution mitigation plan. The plan will include the use of state of the art lighting equipment and controls to minimize environmental impact to levels below the intent of the PCOLC, including other comparable modern light pollution control standards while simultaneously complying with the proposed project’s operation safety requirements prescribed by the Mine Safety and Health Administration (MSHA). 


The proposed project is expected to generate approximately 10-15% of the amount of environmental light that, per the PCOLC, would normally be allowed by a similar commercial development of the same scale in the same location using conventional lighting systems on a similarly sized parcel (Monrad Engineering, Inc. 2012). The proposed project is expected to produce approximately 6.15 million lumens which includes all lighting sources including equipment-mounted lighting systems. 


Solid, Hazardous, and Sanitary Waste 


Solid waste would be recycled as appropriate and feasible. Non-recyclable inert waste would be disposed of at a state licensed on-site landfill located on Rosemont Copper’s private property. The landfill would cover approximately 2.6 acres on Rosemont Copper private property and would be permitted and regulated by the Arizona Department of Environmental Quality (ADEQ). All putrescent materials or other items that cannot be appropriately disposed of in the solid waste facility would be disposed of off-site by a commercial disposal service. Large (greater than 3 feet in diameter) equipment tires, such as those on the haul trucks, would be disposed of on-site in specific tire burial cells located within waste rock facility. Hazardous waste would be handled and disposed of in accordance with applicable regulations, and no hazardous waste would be disposed of on-site. All hazardous waste would be transported by licensed haulers and disposed of at regulated facilities. Sanitary waste at the project site would be handled by septic systems, with leach fields located in the vicinity of each building. During the construction phase and where necessary during operations, portable toilets would be used in various locations throughout the plant and mine sites. 


Ancillary Facilities


Other project-related facilities are necessary in order to carry out the proposed project, including electrical power supply, water supply, and access roads. This section summarizes those facilities that take place mostly outside the footprint of the proposed project (i.e., outside the perimeter fence). Electrical power and water would be brought to the project site from the west for all action alternatives (Figure 2). It is currently proposed that the water and electrical lines would be co-located in locations where possible.


Electrical Power Supply 


The total power requirement for the proposed project would be 108-11233 megawatts and would require a minimum transmission voltage of 138 kilovolts. TEP has entered into an agreement with Rosemont Copper to construct a transmission line to the proposed mine site. All costs of the line would be borne by Rosemont Copper. Construction of this line would require a Certificate of Environmental Compatibility from the Arizona Corporation Commission, and this process is currently being conducted. In addition to traditional electrical service from TEP, the proposed project would also generate energy on-site using solar technologies, such as passive solar installations for appropriate applications (e.g., water heaters and fans). 


The development and identification of alternative routes for the transmission line was based on electrical system requirements and an environmental and public planning process conducted by TEP from the summer of 2008 through the spring of 2010. This process included the following: 1) completion of environmental and engineering analyses, 2) public participation and agency comment during the routing identification and selection process, and 3) an application of line siting criteria to consider and evaluate the compatibility of each alternative route. Environmental studies included a review of land use issues, as well as studies of visual, biological, and cultural resources. Consideration was given to each route’s compatibility with established criteria for a Certificate of Environmental Compatibility and consideration in the final route selection process by the Arizona Power Plant and Line Siting Committee and the Arizona Corporation Commission. 


Power for all alternatives would be provided from a link attached to existing transmission lines on the South Substation loop. All of the transmission lines alternatives include aboveground 138-kilovolt transmission lines and an associated 14-foot-wide unpaved maintenance road. This set of routing alternatives recommended to be carried forward will be presented to the Arizona Corporation Commission Line Siting Committee. TEP identified a preferred route and four alternatives for consideration; however, only the preferred route is presented in this document.


TEP Preferred Route 


West of the Santa Rita Mountains ridgeline, the preferred route generally parallels the existing South Santa Rita Road before entering private property held by Rosemont Copper (Figure 2). The alignment then enters the Rosemont claim block and crosses the ridgeline at Lopez Pass. 


Water Supply 


The proposed project would use approximately 5,000 acre-feet per year of fresh water, for a total use over the mine life of approximately 100,000 acre-feet. The water would be pumped from four to six wells located on land owned or leased by Rosemont Copper near the community of Sahuarita in the Santa Cruz Valley at a maximum rate of 5,000 gallons per minute (total pumpage), and the. Either pipeline route would require booster stations to maintain water flow in the line. Most The majority of the water used at the proposed operation would be allocated to ore processing, with much smaller amounts employedless water used for activities, such as dust control, fire protection, drinking water, and sanitary uses. The majority of the water supply would come from groundwater wells in the Santa Cruz Valley, with a much smaller amount obtained from stormwater and pit dewatering on the mine site. Where feasible, water would be reclaimed from a variety of uses on the mine and returned for use in processing. Water acquired through pit dewatering would either be used in processing or for dust control purposes. 


The identification and development of alternative routes for the Rosemont Copper water pipeline were based on the requirements set forth by the landowner, the ASLD, and the current land management agency for the Santa Rita Experimental Range—the University of Arizona. The initial proposed location on the northern boundary of the range was reviewed and determined not to be suitable based on the potential to open up the area to additional traffic once a road was established. Because there is a major roadway through the middle of the experimental range, it was determined that facilities paralleling this roadway would provide the best location for the pipeline and would minimize impacts to areas within the range that currently had no access. This route was also determined to be the least disruptive to the photo-point locations that exist within the range. 


Thewo water pipeline alignments have been proposed: one is provided in the preliminary MPO (WestLand 2007: Figure 2.10), and the second largely parallels Santa Rita Road through the Santa Rita Experimental Range. These alignments generally correspond to the northern and preferred routes, respectively, for the power line, described above. In discussions with the ASLD and University of Arizona (which are responsible for the Santa Rita Experimental Range), the preferred alignment for all parties is the one that parallels Santa Rita Road (See alignment will follow theof TEP Preferred Alternative Transmission Line on (Figure 2). 


TWith either alignment, the pipeline would be constructed with a minimum soil cover of 36 inches within ASLD easements and up to 24 inches on Rosemont Copper property, where available and practical, depending on slope, topography, and the availability of material. At wash crossings the pipeline would be constructed below the calculated scour depth of the wash, and grade control structures would be provided at the largest washes to provide additional protection. Construction of the pipeline would include an unpaved permanent maintenance road and up to five reservoirs and pump stations. The reservoirs and pump stations would be built outside potential jurisdictional waters of the U.S. (WUS). 


Water Control 


The primary water control objective would be to reduce the risk of discharging contaminated water into the environment. Three major areas of water contamination control would be as follows: process water, groundwater, and stormwater. Control of process water would consist of containing the process water in engineered structures (such as tanks, pipes, sumps, lined ponds, lined ditches, and a lined heap leach pad) and maintaining the water content of the dry-stack tailings at a level that reduces seepage from the dry stack tailings facility. The engineering design and performance of the various process water control facilities, including seepage and leakage monitoring and recovery, would meet or exceed the best available demonstrated control technology criteria used by the ADEQ and would be regulated under their Aquifer Protection Permit program. 


Groundwater control would include those activities and facilities intended to protect and monitor the quality of the groundwater in the area, as well as the investigation and modeling used to predict the response of the groundwater systems to both the withdrawal of groundwater and the influence of seepage and leakage from the proposed project facilities. Implementation of groundwater control requirements would also be monitored by various regulatory programs that have jurisdiction over groundwater, primarily the Aquifer Protection Permit program administered by ADEQ. This would include monitoring of the seepage and leakage detection systems required to be designed into processing facilities by the applicable permits. Of particular importance to the long-term groundwater protection would be the acid rock drainage protection and monitoring program. Monitoring to ensure that off-site groundwater quality is not impacted beyond the level allowed by the aquifer protection permit would be accomplished through the installation and scheduled sampling and testing of specific groundwater monitoring wells, in accordance with the requirements of the aquifer protection permit. Protection of groundwater quality following mine closure would be achieved by the following: the closure and reclamation of the process facilities: elimination or reduction of acid rock drainage generation in the tailings and waste rock from the design and operation of the facilities; monitoring and testing required by the aquifer protection permit following mine closure; and capture of possible impacted mine site groundwater by localized groundwater flowing into the pit.


The general design concept for managing stormwater from the dry-stack tailings facility is to minimize infiltration of water in the tailings. This would be accomplished by constructing uniform lifts of dry tailings that are buttressed by waste rock. The buttresses would be built around the tailings surface for containment and erosion control. The top of the tailings area is relatively impervious and would slope inward (away from the buttresses) so that all precipitation that falls on top of the active tailings area would remain on top and evaporate. Ponded water may be pumped to the process water temporary storage pond as needed to limit infiltration into the tailings mass. Minor diversion channels would be constructed to direct surface runoff that has not contacted tailings from the outer waste rock shell slopes into sediment ponds. The sediment ponds associated with the tailings facilities are designed to store and release up to the 10-year, 24-hour storm event so that suspended sediment concentrations of discharged water are no greater than premining conditions. 


Stormwater from above the mine pit would be diverted around disturbed areas to the extent practicable. Stormwater that falls within the mine pit and associated disturbed areas, especially stormwater that comes into contact with ore, would be contained on-site and used for mining and processing purposes. 


Stormwater management at the waste rock facilities would be similar to that for the dry-stack tailings facility; however, minimizing infiltration of water could be beneficial or acceptable. For the construction of the initial perimeter buttresses, concurrent reclamation and appropriate best management practices would progress up the outer slopes as the buttresses are constructed. This would limit erosion potential, while minor diversion channels would be used to direct non-contact runoff to downgradient sediment ponds. Where feasible, the top of the facilities would be designed to slope toward the open pit. The sediment ponds at the toe of the outer slopes would be designed to store and release up to the 10-year, 
24-hour storm event so that suspended sediment concentrations of discharged water are no greater than background conditions. 


Stormwater diversion channels would be constructed to route noncontact surface water runoff around the proposed project area and from undisturbed areas within the proposed project area to natural drainages downgradient of the mine site. Stormwater (contact water) from the mine pit, ore processing facilities, and mine maintenance plant areas would be prohibited from surface discharge by the stormwater permit. Stormwater from the waste rock and tailings facilities, including the waste rock buttresses that are not reclaimed or stabilized, would be routed to sediment control structures, where any overflow discharging offsite would be monitored for chemical and sediment content in accordance with ADEQ’s mining stormwater general permit. 


General structures were designed using a precipitation-runoff simulation computer program developed by the U.S. Army Corps of Engineers (USACE). Two calculations were evaluated (the peak flow and the runoff volumes) for Rosemont Copper’s selection of the most practical and protective methodology and criteria for use (Tetra Tech 2010b). 


Active stormwater control would continue after the mine closes, as required by the ADEQ’s mining stormwater general permit and the erosion control provisions of the mine land reclamation plan, administered by the Arizona State Mine Inspector. 


Compliance Point Dam 


The compliance point dam would serve as the final compliance point where stormwater can be monitored. The dam would be approximately 6 feet tall and approximately 100 to 200 feet wide, with a storage capacity of approximately 2 acre-feet. It would be constructed in year 0 using inert waste rock as an Arizona Department of Water Resources nonjurisdictional, unlined embankment. Normally, the area behind the embankment would be empty. During storm events, water would be temporarily impounded and slowly released through the porous rock-fill dam. Large storm events would overtop the dam and proceed downstream, as permitted under Section 401 of the Clean Water Act (CWA). The compliance point dam would be evaluated after closure of the proposed project facilities. The dam would be removed if it complies with the Section 404 permit at that time and if it is determined that subsequent discharges would meet Arizona Surface Water Quality Standards. 


Primary Access Road 


A new 2-lane gravel road, referred to as the “primary access road,” would be constructed to provide access between SR 83 and the mine (Figure 1). The primary access road would leave SR 83 along a straight section of the highway. At the intersection, SR 83 would be widened and provided with additional lanes. Public use would be restricted on portions of the primary access road during construction and operation of the mine because of safety considerations but would be reopened to the public after closure. Segments of the primary access road would be added to the national forest road system. 


Mine related traffic on SR 83 during operations would primarily consist of trucks carrying supplies to the proposed project, trucks carrying concentrate and copper cathodes from the proposed project, and employee traffic. Copper and molybdenum concentrate shipments would form the largest number of routine truck shipments, with approximately 56 round trips per day, 7 days a week. Major equipment arriving by rail may be received at the Port of Tucson, which is located near Vail, Arizona. Construction traffic would use SR 83 and existing Forest Road 231 to access the site until the new primary access road is constructed. This may require an upgrade of that road within the current roadway configuration.


Secondary Access Road 


Approximately 1 mile of gravel road would be constructed from the processing facilities to the existing road over Lopez Pass, to function as the “secondary access road.” (Figure 1). The road over Lopez Pass would be improved for use of 2-wheel-drive vehicles. The secondary access road would be used only to access the utility lines and water pipeline. Workers would not use the secondary access road to commute to the mine and no haul trucks or deliveries would use the secondary access road. The secondary access road would be closed to the public during construction and operation of the mine and would be reopened to the public after closure. Segments of the secondary access road would be added to the national forest road system. 


Other Area Roads 


Existing forest roads, both official and unofficial, that enter the proposed project site area would be blocked. Public access would be restricted on portions of the primary and secondary access roads during construction and operation of the mine because of safety concerns. 


Transportation on State Route 83


Mine related traffic on SR 83 during operations would primarily consist of trucks carrying supplies to the proposed project, trucks carrying concentrate and copper cathodes from the proposed project, and employee traffic. Copper and molybdenum concentrate shipments would form the largest number of routine truck shipments, with approximately 56 round trips per day, 7 days a week. The largest concentrated volume of mine traffic during a 24-hour period would occur during workforce shift change which would vary between 6 a.m. to 8 a.m. and 4 p.m. to 6 p.m. In addition, there would be equipment and construction material deliveries to the proposed project area. Major equipment arriving by rail may be received at the Port of Tucson, which is located near Vail, Arizona. Construction traffic would use SR 83 and existing Forest Road 231 to access the proposed project area until the new primary access road is constructed. This may require an upgrade to Forest Road 231 within the existing easement in addition to an upgrade of the entrance to SR 83.


Reclamation and Closure 


Reclamation of the proposed project would be administered and regulated by the Coronado (36 Code of Federal Regulations [CFR] 228) on National Forest System lands; and administered and regulated for the State of Arizona by the ADEQ (Arizona Revised Statutes 49-241 through 49-252; and Arizona Administrative Code 18-9-101 through 403). The final reclamation concept plan, which would be completed prior to publication of the final EIS (FEIS), would focus on design of the facilities with closure goals in mind. The plan would accomplish the following: 


Manage operations to minimize environmental impacts, 


Implement concurrent reclamation practices (36 CFR 228 Subpart A),


Constrain disturbances to a minimum number of drainages and minimize downstream hydrologic disturbances, 


Prepare a comprehensive drainage plan, 


Use appropriate technology to minimize the generation of impacted water, 


Reclaim the facilities and roads to blend in with surrounding topography, 


Salvage soil resources, 


Perform selective vegetation removal, 


Revegetate reclaimed surfaces, and 


Prepare an estimated closure cost for a variety of closure scenarios. 


It is anticipated that by year 10, leaching of the heap leach facility would be completed. At that time, the ponds would be decommissioned and residual leach solutions would have evaporated or been processed. Once the ponds are decommissioned and have been deemed closed or are under active management and in compliance with the aquifer protection permit issued by the ADEQ, the facility would be completely covered by waste rock. 


At closure, fence construction for the mine pit would be a minimum of 3-strand barbed wire with warning signs. Arizona Administrative Code R11-2-401 specifies measures that include fencing and signage. Additionally, Rosemont Copper would construct structures to provide additional safety protections if needed, such as has contemplated berms around the pit, possible “tank traps” as necessary to restrict road access, and upgraded fencing (i.e., chain link) if necessary on steeper slope areas above the pit or other areas to provide additional safety protections. Operating facilities at the proposed project site would be demolished and removed, and building foundations would also be removed. All areas would be investigated for contaminants, and any contaminated soils, reagents, or fuels would be disposed of off-site at licensed facilities. Postmine land use on National Forest System lands would follow the forest plan that is in place at that time. Postmining/closure reclamation objectives for Rosemont Copper’s private property could include dispersed recreation, wildlife habitat, and ranching. 


Permits and Permitting Processes 


Federal mining laws provide for mineral exploration and development on federal lands, and state and federal environmental laws are intended to ensure that adverse impacts are reduced and that long-term productivity of the surface resources is preserved to the extent practicable. The Coronado, as the lead federal agency for the Rosemont Copper Project EIS, has a primary role in approving and administering the proposed project. The BLM and USACE are federal cooperating agencies and also have a role in approving the proposed project and administering aspects of the proposed project. As previously mentioned, the Forest Service, as the lead federal agency for the consultation, is required to assess the effects of the proposed action to species listed or proposed for listing under the ESA, and is conducting formal consultation with the USFWS on behalf of the BLM and the USACE. The Coronado accepts certification and other approvals issued by state, local, or other federal agencies as compliance with similar or parallel requirements of its mining regulations. Besides the Coronado, other agencies that require or have a role in issuance of permits or authorizations for the proposed project are the BLM, USACE, U.S. Department of Transportation, U.S. Environmental Protection Agency (EPA), USFWS, Arizona Corporation Commission, Arizona Department of Agriculture, ADEQ, Arizona Department of Water Resources, Arizona State Mine Inspector, State Historic Preservation Office, and Pima County Department of Environmental Quality. These federal and non-federal agencies with authorization or permitting authority may also have continuing responsibility for administering those respective aspects of the proposed project.	Comment by Angela Barclay: Delete if no longer signatory	Comment by Angela Barclay: Delete if no longer signatory


The Coronado, BLM, and USACE will each sign a record of decision (ROD) that identifies the selected alternative and specifies activities that are authorized on lands or resources administered by these agencies. However, these activities cannot commence until all appropriate permits and authorizations are in place. The MPO would be revised to reflect the requirements contained in the permits and the ROD and would be submitted to the federal agencies for review and approval. Once the revised MPO is approved and applicable permits issued (such as the Section 404 permit from the USACE), activities on federally administered lands could commence. 	Comment by Angela Barclay: Delete if no longer signatory


Mitigation Measures Incorporated into the Project Design 	Comment by Angela Barclay: Maybe it would make sense to include a Sustainability section here?


Council on Environmental Quality (CEQ) regulations (40 CFR 1508.20) defines mitigation measures as follows: 


Avoiding an impact by not taking a certain action or parts of an action; 


Minimizing an impact by limiting the degree or magnitude of the action and its implementation;


Rectifying an impact by repairing, rehabilitating, or restoring the affected environment; 


Reducing or eliminating an impact over time, through preservation and maintenance operations during the life of the action; and 


Compensating for an impact by replacing or providing substitute resources or environments. 


Mitigation measures are often incorporated as integral components in the design of a project (CEQ 2011). The proposed project contains numerous measures designed to avoid, reduce, rectify, eliminate, or compensate for environmental impacts. The mitigation measures described in this section are mandatory. An interagency task force would be formed to administer the proposed project once approved. The Coronado, ADEQ, and other agencies (as appropriate) would be members of this task force. This group would oversee regulatory compliance and quality assurance/quality control issues related to the proposed project, including implementation and monitoring of mitigation measures. 


While these measures are listed under specific resource area headings, it is important to understand that they typically have benefits for multiple resources. In addition to the mitigation measures that follow, the Forest Service is currently investigating the feasibility of incorporating geomorphic design concepts (sometimes called landforming) into construction of the Rosemont mine waste rock and tailings piles. Landforms of geomorphic design can create more stable, natural functioning and natural looking topography than conventionally designed landforms, which could mitigate some impacts to water quality and quantity, visual quality, recreation settings, and wildlife habitat. This may include partial backfill of the pit to reduce the footprint of waste rock and tailings facilities while maintaining a hydraulic sink. This investigation is currently taking place, and potential design work would occur between the DEIS and FEIS. The following mitigation information is summarized from the Reclamation Plan (Tetra Tech 2007a) and Chapter 2 of the Rosemont Copper DEIS (Forest Service 2011).


Air Resources 


The finalized Air Quality Permit issued by Pima County Department of Environmental Quality would include final required mitigation measures. Because this permit has not yet been issued, the items below are based on information provided in the permit application. 


The current dust control plan for the use on the unpaved road network includes three options available for use to provide flexibility to alternate between one option and another based on individual needs and ensures that at least a 90% control of particulate matter 10 (PM10) emissions is achieved (Applied Environmental Consultants 2010). The three options are as follows: 


Option A is the application of chemical dust suppressant, such as petroleum resins and acrylic cement, with a reapplication monthly. 


Option B is the periodic watering on days with precipitation of less than 0.01 inch. This option assumes hourly application calculations with application amount differences based on daytime and nighttime watering. 


Option C is the application of chemical dust suppressant with a monthly reapplication, plus watering to increase the efficiency of the suppressants. 


The current dust control plan for open areas and storage piles in active use includes the application of water. Areas that are not actively used would be controlled with the application of sufficient chemical dust suppressant and/or water to develop and maintain a visible crust. Inactive areas would be periodically inspected, and other means of suppression may be applied if necessary. Point source pollution control equipment would be used on all process equipment with significant emissions potential. Containment on processes with low emissions potential would be accomplished by water sprays or physical enclosures. Point source emissions limits that are stricter than federal and county requirements would be met. Newer engine designs would be used in mobile sources; these newer designs are subject to stricter federal regulation and would result in lower emissions. 


Tailings would be managed as they are placed within the tailings facilities. Tailings would be compacted using large equipment in the areas near the buttress. Compaction and other construction specifications would be dependent on their location within the tailings area and would be specified in the tailings operations and management plan. Rosemont Copper would follow specified procedures contained in material safety data sheets to reduce impacts of chemical releases into the atmosphere. Materials include chemical or physical dust control agents, organics, inorganic binders, and/or stabilizing polymers. 


While dust control waste rock is not specifically indicated in the dust control plan, the EPA states, “Waste Rock dumping can generate dust, but this generally consists of coarse particles that settle out rapidly with no other controls” (EPA 1994:3–11). 


Rosemont Copper would use low-sulfur diesel fuel onsite for all stationary equipment and “Tier II” diesel engines for all haul trucks. Tier II engines meet the 2010 national standards for emissions. Rosemont Copper would ensure that construction equipment is properly maintained at all times, that engines do not unnecessarily idle, and that equipment is tuned to manufacturers’ specifications. To avoid aerosol losses to the wind, emitters (similar to drip irrigation) would be used to apply acid leaching solution to the oxide ore heap leach pad. 


The Pima County Department of Environmental Quality has jurisdiction pursuant to state law, with the delegated authority to issue an air quality permit for the proposed project. The air quality permit is a requirement under the Clean Air Act, whose regulatory authority has been delegated from the EPA to the Pima County Department of Environmental Quality to implement and enforce applicable federal air quality standards. Development of a dust control plan is part of the permitting process. The Rosemont Copper Project Dust Control Plan includes measures to reduce dust and its potential effects on air quality through a variety of onsite dust control measures, many of which have been described above. Details can be found in the air quality permit application. 


Community, Social and Cultural 


Rosemont Copper intends to establish the Santa Rita Mountains Community Endowment Trust, for the purposes of funding priority community projects that include community recreation, cultural, and environmental conservation. The endowment would comprise assets, commitments, and funding from Rosemont Copper, including conservation easements and restrictive covenants donated in the first year of production ($6 million), $500,000 contributed from Rosemont Copper each year for 25 years ($12.5 million), and up to $25 million in variable contributions from Rosemont Copper, based on the price of copper (Rosemont Copper 2010). Because the Trust would be established as an independent charitable trust, with a Board of Trustees and Advisory Council, the projects that the Trust would fund would be decided at a later date, upon the board’s specific decisions. 


Production and Operation Blasting Plan 


Rosemont Copper would prepare a production and operation blasting plan that would require that Rosemont Copper and any successors in interest or ownership of the mine be required to repair or otherwise pay for all damages to area residential, historical, or other structures resulting from blasting associated with mining activities. A blast monitoring program would be included in the blasting plan, with monitoring points located between the areas to be blasted and sensitive receptor sites. Results of blast monitoring would be available to agencies and local residents upon request.


Hazardous Materials 


In order to reduce potential human health and environmental risks, hazardous materials and substances would be managed and contained within facilities that are designed, constructed, and maintained to meet applicable laws and regulations. These facilities would include leak containment and recovery systems as required and adequate stormwater management and drainage systems to prevent contamination outside containment areas. 


Mine Safety and Health Administration regulations require Rosemont Copper to maintain material safety data sheets available to workers and to provide notification to site visitors of potential hazards. Material safety data sheets would be provided to appropriate emergency response departments and hospitals and would be available for employees and visitors entering the proposed siteproject area. 


Land Impact 


The design of the proposed project includes a mine footprint that is substantially smaller than conventional mines with similar production capacity. This is because of the use of dry-stack tailings technology; implementation of 3.5:1 side slopes (horizontal:vertical) on the outer surface of the dry-stack tailings facility and waste rock facilities; and a revegetation program on mine waste rock and mine tailings. The use of dry-stack tailings facilities would also avoid some visual impacts and would enhance reclamation, compared with the use of traditional tailings settling ponds. Filtered tailings would be transported, spread, and compacted to form an unsaturated, dense, stable tailings stack that would include a surrounding rock and soil buttress seeded for revegetation.


Noise 


Rosemont Copper has proposed to use some noise management techniques and operational tools to minimize noise generated during mine operations. Blasting only during daylight hours and sequenced blasting using time-delay technology have been incorporated into the proposed project design. Another tool to be used is attenuated back-up alarms that are electronically modulated to meet federal requirements. Procedures to be used are prohibiting jake-brake use on the primary access road and enforcing speed limit designations. 


Dark Skies 


To the extent allowed under the Mine Safety and Health Administration, all exterior and access route lighting would be designed and operated with the intent to reduce nighttime light pollution. Rosemont Copper has developed a lighting plan that identified steps that would be taken to achieve the goals of the 2006 City of Tucson and Pima County Outdoor Lighting CodePCOLC while also protecting the safety of the workers and visitors to the proposed project facilities. Where safety requirements allow, outdoor lighting design incorporated the following: appropriate shields; dimmers and/or full cutoff lighting fixtures; timers; motion detectors; directional lighting; limited spectrum technologies; and production of the minimum lumens practicable. In addition, structures are to be designed and painted to be non-reflective to reduce glare and incorporate strategic placement of lighting fixtures. 


The light pollution mitigation recommendation report identifies the six principal mitigation strategies that were used to develop a lighting design plan:


1. Employ 21st century light sources (e.g., light emitting diodes [LED], induction, organic LED, or plasma) and use sustrategies such as adaptive lighting and on-demand lighting


2. Employ very well shielded and aimed light sources


3. Spectral control with the ability to manage the emission of certain wavelengths


4. Use the smallest necessary light source (i.e., “lumen package”)


5. Address the environmental concerns of native flora and fauna


6. Use solid-state lighting for vehicular-mounted task lighting to impart less stray light and direct more useful light to critical task and operation areas


The one mitigation strategy that specifically addresses the environmental concerns of native flora and fauna includes the use of specific LED lighting solutions (Monrad Engineering, Inc. 2012). This strategy includes limitations on the use of sub-500 nanometer lighting spectra (generally blue light) that will be applied to minimize the impact to the night environment. The control of sub-500 nanometer wavelengths is a known factor in minimizing artificial lighting effects upon nighttime insects and their predators.  


Plants and Animals 


Rosemont Copper would revegetate disturbed areas with native vegetation, excluding the pit area. This includes linear features such as utilities and pipelines, which would be reclaimed to avoid fragmentation of native biological communities. Specifications would be included in the reclamation plan. Process water ponds, such as raffinate ponds, pregnant leach solution collection ponds, or chemical or fuel storage areas, would be enclosed, covered, or otherwise managed to protect wildlife, livestock, and public safety. Location and construction criteria for the proposed project facilities would prevent deleterious exposure of livestock, wildlife, and birds to toxic chemicals or hazardous conditions created by, used in, or resulting from processing operations. Further details are contained in the preliminary MPO. 


In order to protect wildlife breeding habitat, Rosemont Copper would fence selected exclusion areas of highest value riparian habitat to restrict livestock access from breeding areas for sensitive wildlife species within the Rosemont Ranch land system, including National Forest System lands within Rosemont, Thurber, DeBaud, and Greaterville grazing allotment permits, which would be modified to reflect fence locations and livestock exclusion periods. In order to reduce or avoid impacts to habitat specific to rocky slopes on the east side of the Santa Rita Mountains, including talus slopes, the west side pit operations power loop would be located within the disturbance perimeter of the ultimate pit and diversion structures. Species-specific conservation measures are described in the Effects Analysis section.


Invasive Species Control Plan 


While invasive species must be addressed as directed by Executive Order 13112, “Invasive Species,” Rosemont Copper is going a step further and developing a comprehensive invasive species control plan. Rosemont Copper would monitor disturbed and revegetated areas associated with mine activities for noxious and invasive weedsspecies. The Rosemont Copper Project Invasive Species Control Plan would address the risk of noxious and invasive weed infestation of disturbed areas, and invasions by non-native species such as bullfrogs, and would contain specific measures to prevent, control, and reduce noxious weed introduction throughout the proposed project area. It would stress that noxious and invasive weed prevention is preferable to remedial action and would include provisions to this effect. If noxious and invasive weeds do invade disturbed areas, Rosemont Copper has committed to remove them by hand, spray, mechanical, or other approved methods. The effectiveness of the invasive species control plan would be reported on in the monitoring plan. Actions to control invasive or noxious plant species would comply with the Environmental Assessment for the Invasive Exotic Plant Management Program (Forest Service 2004). 	Comment by Angela Barclay: Crayfish?


Reclamation Plan 	Comment by Angela Barclay: Rosemont to have new reclamation and closure plan


A mine reclamation plan is required by Forest Service regulations and is subject to approval by the Arizona State Mine Inspector for reclamation on private lands. According to the Forest Service reclamation policy, “Reclamation shall be an integral part of Plans of Operations that propose surface disturbance” (Forest Service 1990:2840.3[1]). The policy requires that disturbed lands shall be reclaimed to a condition that is “consistent with forest land and resource management plans, including applicable State air and water quality permits” (Forest Service 1990:2840.3[2]). In accordance with the Forest Service reclamation policy, the preliminary MPO includes a description of the design approach and goals of the proposed reclamation activities for the proposed action in the reclamation and closure plan (Tetra Tech 2007a). According to the preliminary MPO, the three regulatory programs that form the framework of the reclamation and closure plan are the requirements of the Forest Service Reclamation Policy, Arizona Mined Land Reclamation Act, and ADEQ Aquifer Protection Permit program. The Rosemont Copper Project Reclamation and Closure Plan’s approach to reclamation is to exceed regulatory requirements by employing reclamation activities concurrent with mining operations. 


Rosemont Copper also developed a reclamation concept update report that expanded on some of the ideas presented in the previous reclamation and closure plan (Tetra Tech 2010a). This concept update incorporated features in an effort to mitigate some public concerns. For example, the “Rosemont Ridge,” as it is named in the original 2007 plan, would have variation in shape to incorporate landscaping and aesthetic considerations. Shaping would also to assist in stormwater and erosion control. The end result, according to this concept, would be a more contoured appearance, with variation of slopes and benches with enhanced vegetation growth. A more detailed reclamation and closure plan would be developed specifically for the final selected action alternative. 


Revegetation 


Rosemont Copper commenced revegetation studies in 2007 to ensure that any revegetation program it uses would be a success and avoids the spread of invasive plant species. As a result of cooperative studies with the University of Arizona, School of Natural Resources and the Environment, a site seed mix has been developed from tests with native plant species that can be used to reclaim the proposed siteproject area. Rosemont Copper has continued the revegetation studies and has recently extended these contracts to incorporate ranching impact assessments to determine appropriate livestock management on reclaimed areas and to determine how to best incorporate the possible beneficial uses and impacts associated with grazing. 


Rosemont Copper would revegetate tailings and waste rock piles with the intent to reduce visual impacts, reduce potential erosion, and recover vegetation for wildlife habitat and livestock grazing. Revegetation plans would be consistent with Forest Service policy and would be approved by the Coronado. Slopes on waste rock and tailings piles would be designed to be flat enough to support successful revegetation where applicable. Revegetation of disturbed areas would include use of a Forest Service approved seed mix that would generally match the native assemblages currently on-site and include native grasses, forbs, and wildflowers, as well as planting of native shrub and tree species in key areas such as highly visible slopes and where needed for stability. Rosemont Copper would consider inclusion of those species important to traditional Native American cultural uses in the area and traditional and heritage livestock and wildlife uses of local plant species; furthermore, plant species selection would strive to balance heritage use species with natural environment and stabilization criteria. Specific provisions to prepare seedbed and reseed any project related disturbances along Pima County right-of-way or roadway would be developed (i.e., Santa Rita Road). Rosemont Copper, in conjunction with the Forest Service, would also determine the feasibility of planting vegetation on broken ledges on visible parts of the pit wall. 


Rosemont Copper would identify reference sites in the mine vicinity that would be used to calculate native species’ occurrence, density, and cover. Aspect, elevation, and location (ridge versus canyon bottom) would be considered. Based on reference site data, Rosemont Copper would provide appropriate native seed mixes and plant lists for the Coronado approval prior to any site revegetation. Rosemont Copper would select species capable of being self-sustaining and would include species with the ability to provide erosion control and stability. Specifications and goals for the salvage, storage, and reuse of growth media (topsoil) from disturbed areas would be developed with the goal of providing sufficient cover on all disturbed areas to be reclaimed. Unless otherwise specified, Rosemont Copper would provide for a minimum of 1 foot of growth media cover over final waste rock slopes, waste rock surfaces, waste rock benches, completed tailings buttress, water diversion fill slopes, plant site fill slopes, construction laydown areas, facility plant site following final removal of equipment, and temporary roads. The areas to be revegetated would be contoured, graded, prepared, and seeded. Storage of growth media would require placement of growth media stockpiles in locations that are protected from mining operations and associated activities, stable, isolated from surface water, gently sloping, and well drained. Growth media stockpiles would be convex in shape and would have slopes no steeper than 3:1 (horizontal: vertical). Stockpiles would be revegetated with native species no later than the first growth season following construction to minimize erosion. No persistent nonnative species would be used in reclamation except as specifically allowed and approved by the Forest Service, where some locally important nonnative species may already be established. Sediment control structures would be installed or other best management practices implemented as needed to protect growth media from loss. Finally, growth media stockpiles would be used quickly during concurrent reclamation to minimize the length of storage time. 


Rosemont Copper would take appropriate actions to ensure that plants are successfully established. At the end of mine operations, Rosemont Copper would reclaim sites that contain structural improvements by removing all unneeded ore processing facilities, ancillary facilities (including foundations), and utility lines. Growth media would be placed on reclaimed areas and revegetated with native grasses, trees, and/or shrubs to meet desired conditions, to be determined by the Forest Service.


Transportation Plan 


Rosemont Copper has agreed to develop a comprehensive Rosemont Copper Project Transportation Plan for all project related roads on National Forest System, ASLD, and BLM-administered lands. The transportation plan would address maintenance standards; levels of appropriate use; methods to maintain the roadways sufficiently to prevent washboard, rutting, and drainage problems; commitment to replace surfacing lost to drainage; commitment to repair roads damaged by use; commitment to restore temporary roads to natural preoperation conditions during reclamation/closure; and installation and maintenance of wildlife crossing structures (e.g., corrugated metal pipes) under the primary access road at locations of known wildlife concentration.	Comment by Angela Barclay: Delete if no longer signatory and no roads on BLM lands


To address potential vehicle emissions from increased vehicle trips to the proposed project area, the transportation plan would identify carpooling opportunities for employees, establish a “park and ride program” for workers during all phases of the proposed project to distribute peak travel operations during the morning and evening commute periods to minimize congestion, and manage trucking to reduce impacts to SR 83 and overlap with school traffic to the extent possible. The transportation plan would also strive to minimize construction related trips of workers and equipment, including trucks and heavy equipment. 


Rosemont Copper would provide a multiplate (or equivalent) underpass to accommodate bicyclists, livestock, hikers, and pack stock under the secondary access road where the Arizona National Scenic Trail crosses the road. The location would be determined based on which alternative is selected in the ROD. The Coronado would work with the Arizona Trail Association in the design and location of this crossing. It is understood that equestrians and bicyclists may be required to dismount for passage.


Visual Quality 


Evaluation of using geomorphic design is ongoing and various concepts may be included, as feasible, depending on the alternative that is selected. Conceptual ideas include site-specific outer-berm mitigation and/or lower edge or basal lift along sides that are more visible to the public at levels that would be most visible to recreationists. Establishment of a work group to include mining, landscape, reclamation, ranching, hydrology, and operations team members would be used to develop functional surface management criteria for final design integration. 


Water Resources 


In order to conserve water, Rosemont Copper has committed to filter the tailings and maximize water conservation. The filtered tailings would reduce Rosemont Copper’s consumption of water by 50% to 60% over traditional industry designs. In addition to filtering the tailings, Rosemont Copper has also included in their facility designs a number of ways in which they would maximize the reuse of process water and stormwater. 


Rosemont Copper has voluntarily committed to implementing regional groundwater mitigation measures within the Tucson Active Management Area. Rosemont Copper would do the following: 





Use available Central Arizona Project water as a source to conduct recharge within the Tucson Active Management Area. Note that this compensatory mitigation is dependent on Central Arizona Water Project water’s being available to Rosemont Copper. 


Recharge as close as possible within the Tucson Active Management Area to the Rosemont Copper supply well field. 


Balance Central Arizona Project storage credits with water to be pumped from mine supply well field, with the intent to maintain a surplus inventory of storage credits prior to pumping groundwater for mineral extraction use. 


WMaintain water storage and use inventory records would be maintained to show that Central Arizona Project recharge credits are balanced against groundwater removed from the Tucson Active Management Area until at least 5 years following completion of the extraction of the ore. Rosemont Copper would annually fund the U.S. Geological Survey (USGS) to operate and maintain the existing surface water flow measurement gage at Barrel Canyon. After 5 years postmining, the USGS may fund the gage or remove it at their discretion. 


Small retention structures would be constructed on waste rock structures to facilitate infiltration of stormwater and contribute to local groundwater recharge. These retention/infiltration basins would be managed to optimize maintenance of surface water and groundwater quality. Rosemont Copper would manage water on the tailings storage and waste rock facilities to avoid or reduce erosion as described previously. Where mine facilities remain over the long term, specific dam safety permit limits require Rosemont Copper to install permanent water control structures that may exist beyond the life of the mine. Specific permit conditions provide for periodic monitoring and maintenance of spillways, diversions, and other permanent facilities. The design and location of the heap leach facility is also considered mitigation for these structures (EPA 1994). This lined facility is designed to collect all possible drainage and solution, is on top of a stable rock location, and would be encapsulated by waste rock to protect from stormwater infiltration up to the maximum reasoned storm event. 


Water Source Enhancement and Mitigation Plan 


Rosemont Copper would replace or repair water guzzlers, stock tanks, and other human created water supply structures lost to wildlife or grazing use, whether through direct or indirect project related impacts. The result would be no net loss in the current pre-project number of human created water sources for livestock and wildlife. This requirement would be stipulated in a water source enhancement and mitigation plan and would apply to private and public lands contained within Rosemont Copper’s Forest Service grazing permits. 


Aquifer Protection Permit 


The aquifer protection plan is embodied within the Aquifer Protection Permit issued by the ADEQ. Rosemont Copper must obtain an aquifer protection permit to comply with the Arizona Revised Statutes, and the ADEQ has the regulatory authority to regulate groundwater quality. The aquifer protection permit addresses requirements to manage discharges so that they do not cause or contribute to a violation of aquifer water standards at the point of compliance or, if the standards are exceeded at the time of permit issuance, then the requirement is to manage the discharges so that they do not cause further degradation of the water quality. Permit acquisition requires the preparation of necessary studies and technical reports as prescribed by the ADEQ, which would be relied on to issue the authorizing or regulatory permit. 


On May 16, 2011, Rosemont Copper submitted documents to the Coronado and ADEQ that describe and commit to measures to identify and ensure isolation of potentially acid-generating waste rock, prevention of acid generation from mine waste, and any additional mitigation measures that may be necessary should prevention measures fail. These include the development of a plan to identify and manage materials using geochemical analysis and acid-base accounting methods. 


A baseline monitoring program has been implemented as part of the monitoring plan proposed in the aquifer protection permit in order to establish ambient conditions prior to operations. This program is in place to determine the amount of chemical constituents, such as sulfate and chloride already in the aquifer. Ambient groundwater quality would be established prior to aquifer protection permit regulated facilities begin operation. A tailings operation and management plan would be prepared to address requirements of the aquifer protection permit. Tailings would be managed as they are placed within the tailings facilities. Compaction and other construction specifications would be dependent on their location within the tailings area and would be specified in the tailings operations and management plan. A contingency plan was created and proposed in the aquifer protection permit application submitted by Rosemont Copper. This plan outlines the contacts responsible for coordinating an emergency response. The plan (Tetra Tech 2009a) states that an emergency response is necessitated “if a discharge results in any of the following: 


A violation of an Aquifer Quality Limit; 


An exceeded Alert Level; 


A violation of any other permit condition, such as a Discharge Limit, where there is a potential impact or unauthorized discharge to groundwater; or 


An imminent and substantial endangerment to the public health or the environment.” 


Stormwater Pollution Prevention Plan 


This plan is required by the ADEQ as part of the process for obtaining coverage under the multisector general permit, which is also required under Section 402 of the CWA. This permit requires the preparation of a stormwater pollution prevention plan and implementation of control measures, as outlined by the ADEQ’s Arizona Pollutant Discharge Elimination System Multi-sector General Permit program. The use of best management practices is an integral part of these plans and permits.


Mitigation for Impacts to Potentially Jurisdictional Waters of the United States 


Many of the named and unnamed ephemeral drainages within the proposed project area have been determined to be potentially jurisdictional WUS of the USACE. WestLand Resources Inc. (2010) has completed a jurisdictional delineation to map and estimate the total acreage of potentially jurisdictional drainages in the proposed project area and associated waterline. The preliminary jurisdictional waters delineation was approved by the USACE on November 1, 2010. The delineation estimates that there are approximately 123 acres of WUS within the proposed project area: approximately 101.6 acres within the project area and 21.4 acres in the TEP and water line utility corridor. The potentially jurisdictional areas include the ephemeral drainages associated with Barrel, Scholefield, Wasp, McCleary, Mulberry, and Papago Canyons, as well as numerous small, unnamed, ephemeral tributary drainages that flow into these canyons. WUS support riparian areas and provide natural erosion and sediment control across the watershed. They have the capacity to carry or reduce pollutants and nutrients, thus their loss can indirectly affect water quality. Special aquatic sites, as defined in 40 Code of Federal Regulations 230.3(q-1), include sanctuaries, refuges, wetlands, mud flats, vegetated shallows, coral reefs, and riffle and pool complexes. Two potentail special aquatic sites were identified within the proposed project area and consist of wetlands associated with Scholefield and Fig Tree Springs. 


The proposed project is expected to directly impact 37.7 acres owing to the construction of the waste rock dumps, tailing piles, leach pad, plant site, and pit (WestLand 2011). The proposed and indirectly impact 2.2 acres of WUS, and directly impact 207.5 acres of riparian habitat, but not impact any special aquatic sites. Impacts to Scholefield and Fig Tree Springs are likely to occur within the active life of the mine as a result of drawdown in the regional aquifer. Approximately 0.8 acre of riparian vegetation associated with these springs likely would be lost completely (WestLand 2010b).


Rosemont Copper would comply with mitigation specifications identified in the CWA Section 404 individual permit. Rosemont Copper has committed to mitigate for loss of WUS in accordance with the April 10, 2008, “Final Rule for Compensatory Mitigation for Losses of Aquatic Resources” (Federal Register 73:19594). This potentially includes the purchase and set aside of off-site mitigation areas, payment in lieu of mitigation to an established restoration program, and/or permittee responsible on-site mitigation (WestLand 2011). The USACE Habitat Monitoring Plan is included in the DEIS as an appendixcontains the USACE Habitat Monitoring Plan. 


Monitoring and Evaluation 


Monitoring is fundamental for ensuring the implementation and effectiveness of mitigation commitments, meeting legal and permitting requirements, and identifying trends and possible means for improvement (CEQ 2011). CEQ regulations explicitly require that “a monitoring and enforcement program shall be adopted . . . where applicable for any mitigation” (40 CFR 1505.2(c)). 


Monitoring and evaluation apply at both the forest plan and project-specific levels. The National Forest Management Act requires that national forests monitor and evaluate their forest plans (36 CFR 219.11) and addresses monitoring requirements contained in site-specific decisions. Chapter 6 of the “Coronado National Forest Land and Resource Management Plan” addresses monitoring and evaluation activities that are part of forest plan implementation. Title 36 CFR 219.11(b) states, 


Monitoring of site-specific actions. The decision document authorizing a site-specific action should describe any required monitoring and evaluation for the site-specific action. The responsible official must determine that there is a reasonable expectation that anticipated funding is adequate to complete any required monitoring and evaluation prior to authorizing a site-specific action. 


The CEQ (2011) states, “Once an agency determines that it will provide for monitoring in a particular case, monitoring plans and programs should be described or incorporated by reference in the agency’s decision documents. The mitigation plan and program should be described to the extent possible based on available and reasonably foreseeable information in cases where NEPA analysis and documentation are completed prior to final design of a proposed project.” 


Monitoring and evaluation activities would be prescribed, conducted, and/or reviewed by Rosemont Copper, the Coronado, the BLM, and other agencies with permitting responsibilities. Rosemont Copper would fund monitoring as set forth in the ROD, approved MPO, and final monitoring plan. Other monitoring activities may be associated with the regulatory authority of federal and state agencies and would be funded by permit fees or the agencies themselves as part of their normal activities. 


The Coronado is committed to developing a monitoring plan that meets the guidance and direction specified by the CEQ and in applicable laws and regulations. The framework for such a plan is contained in Appendix C of the DEIS. It is important to note that the full suite of mitigation measures and monitoring would not be known until many or most of the required permits have been issued, which often contain required measures intended to avoid or reduce environmental effects. It is fully expected that a more detailed and complete monitoring plan would be contained in the FEIS and ROD. 


Evaluation and Reporting 	Comment by Angela Barclay: This will likely need more work based on forthcoming mitigation and monitoring plans that WestLand is developing


Title 36 CFR 219.11(d) states, 


Use of monitoring information. Where monitoring and evaluation is required by the plan monitoring strategy, the responsible official must ensure that monitoring information is used to determine one or more of the following: 


1. If site-specific actions are completed as specified in applicable decision documents; 


2. If the aggregated outcomes and effects of completed and ongoing actions are achieving or contributing to the desired conditions; 


3. If key assumptions identified for monitoring in plan decisions remain valid; and/or 


4. If plan or site-specific decisions need to be modified. 


To evaluate the results of monitoring for the proposed project, the forest supervisor would convene a multiagency monitoring group representing applicable state and federal agencies, organizations, and Rosemont Copper. The group would meet annually to review monitoring results and determine whether the following applies: 1) monitoring requirements have been completed; 2) monitoring results indicate that effects and results of mining and related activities are within the range of those predicted in the FEIS and ROD; 3) monitoring activities and methods remain valid and are warranted going forward; and 4) changed conditions, if any, dictate modification of the approved MPO and/or ROD. 


Rosemont Copper would submit an annual report to the Coronado that contains a description of all activities conducted during the previous year and a summary of the amount of acreage disturbed, status of reclamation, spills or releases of chemicals or fuel, and results of all monitoring plans in a format approved by the Forest Service, including a complete data summary and any data trends, status of mining plan (tons of ore and waste mined and any changes to methods or equipment), and plans for the coming year. Significant changes would be required to be incorporated into the approved MPO and reflected in financial assurance. Past, ongoing, or projected impacts on the environment may also require amendment of the approved MPO, ROD, and/or financial assurance held for the proposed project. 


Postclosure Monitoring 	Comment by Angela Barclay: ditto


All reclaimed sites would be monitored twice a year for a period to be determined, in order to evaluate the success of reclamation work. Any areas not meeting the reclamation goals would be analyzed to determine the underlying problems, which would be addressed with a modified plan. In addition, there would be quarterly monitoring of groundwater for a term to be decided by the closure requirements specified in the aquifer protection permit and required by the ADEQ. Locations of point of compliance monitoring wells would not be finalized until the aquifer protection permit is issued by ADEQ; however, these wells are currently proposed to be located near the eastern, downgradient boundary of the proposed management area, within or near McCleary, Scholefield, and Barrel canyons. These wells are proposed to be screened between 4,021 and 4,540 feet above mean sea level. Surface water would be monitored as required in the Arizona Pollutant Discharge Elimination System program following cessation of mining operations. Final monitoring details and locations would be decided when ADEQ provides the corresponding permit. Results of this monitoring would be used to evaluate the success of the measures taken to protect the water resources. Any changes in water quality would be evaluated to determine whether the changes are related to the reclaimed mining features, and appropriate steps would be taken to address the problem. 


Environmental baseline


Land Ownership and Surrounding Land Uses


The action area is a combination of public (federal and state) and private lands, totaling approximately 145,513 145,190 acres. Land ownership immediately surrounding the proposed pRosemont Copper Project includes Forest Service, BLM, ASLD State Trust land, and private lands. Land use in the vicinity of the proposed pRosemont Copper Project primarily consists of mining, livestock grazing, and dispersed recreation. Sporadic prospecting reportedly began in the northwestern portion of the proposed project area, the Helvetia mining district, sometime in the mid-1800s. By the 1880s, the production from mines on both sides of the northern Santa Rita Mountains was supporting the construction and operation of the Columbia Smelter at Helvetia on the west side of the Santa Rita Mountains and the Rosemont Smelter in the Rosemont mining district on the east side of the Santa Rita Mountains. Since copper production ceased in 1951, the area stretching from the Peach-Elgin prospect to Rosemont has seen a progression of exploration campaigns. The majority of the land surrounding the proposed project area is currently under permit for livestock grazing. Current rangeland conditions on the district are largely the result of recent drought conditions and an older history of intense grazing pressure that resulted in severe erosion, including arroyo cutting. Recreation activities on lands within and adjacent to the proposed project area include casual or dispersed uses, as well as organized events. Typical recreation activities in the proposed project area consist of motorized vehicle touring (including off-highway vehicle use), dispersed camping, wildlife observation, nature study, bird watching, recreational prospecting, hunting, rock and mineral collection, picnicking, mountain biking, hiking, and horseback riding.


Biophysical Features 


The action area ranges in elevation from approximately 2,740 to 6,610 feet above mean sea level. The topography is dominated by rolling to steep hills, drainages, and canyons. The Santa Rita Mountain range includes numerous drainages that contain riparian vegetation. Barrel Canyon is the principal drainage system within the action area (see Figure 1). Wasp, McCleary, and Scholefield canyons discharge to Barrel Canyon, which discharges to Davidson Canyon and then to Cienega Creek in the northeastern portion of the action area (see Figure 2). Empire Gulch and Gardner Canyon discharge into upper Cienega Creek in the southeast portion of the action area. The northwest side of the action area is drained by a series of unnamed headwater tributaries of Sycamore Canyon. Box Canyon is the major drainage system within the southwestern portion of the action area, west of the main ridgeline. There are 101 springs and seeps (i.e., areas where there is moist soil or lotic or lentic surface water systems) and 148 stock tanks in the action area (Figure 3). Two springs in the action area were identified as being associated with wetlands: Scholefield Spring, located on a tributary to Scholefield Canyon; and Fig Tree Spring, which is a developed spring near the head of a minor unnamed tributary to Sycamore Canyon (WestLand 2010b). The aforementioned water sources provide habitat for aquatic plant and animal species within the action area. Previous mining activity has resulted in a number of mine adits and shafts within the action area (Figure 4); mine adits and shafts provide roosting habitat for bats and other wildlife species (WestLand 2009c; 2009d). 


Geology


The oldest, or “basement,” rocks in Arizona are Proterozoic in age. These units are overlain by thick sequences (as much as 1.2 to 2.4 miles) of Paleozoic-, Mesozoic-, and Cenozoic-age (Phanerozoic) sedimentary and volcanic rocks. Three important periods of tectonic activity affected the modern landscape of southern Arizona, including the Rosemont area, as follows: (1) the Laramide Orogeny (mountain-building event), approximately 80 million to 45 million years ago; (2) the mid-Tertiary Orogeny, approximately 25 million to 16 million years ago; and (3) the Basin and Range Orogeny, which lasted until about  5 million years ago (Armstrong and Ward 1991:13.209-210). 


Mineralization episodes are spatially and temporally diverse across Arizona. Titley and Zürcher (2008:275) consider the following mineralizing episodes to be the most important: Paleoproterozoic (approximately 2,500 to 1,600 million years ago), Jurassic (201 to 145 million years ago), late Cretaceous to early Tertiary (Laramide, approximately 80 to 45 million years ago), and middle to late Tertiary. Laramide porphyry deposits in the region extend from Bagdad and Mineral Park in northwestern Arizona southeastward to Cananea in Sonora, Mexico. This regional cluster of deposits is part of the larger, extensive belt of porphyry copper deposits that is traced through the Cordillera of North and South America. The Rosemont deposit is one of more than 35 significant porphyry copper deposits formed in southeastern Arizona and adjacent areas during Laramide time. Gold, silver, copper, lead, zinc, tungsten, and molybdenum in fissure veins and replacement or contact-metamorphic deposits are present within the project area. 


Soils


The proposed project area is in the Basin and Range physiographic province of southeastern Arizona. 
The range of soil characteristics that occur in the proposed project area includes mixed variations of sandy loam, cobbly loam, and gravelly loams, on gentle to steep slopes, and valley bottoms with rock outcrops on side slopes (Natural Resources Conservation Service 2010). Surface water and soils transported from the proposed project area flow into various drainages that then flow first into Davidson Canyon and eventually into Cienega Creek. There are 15 different map units within the perimeter fence of the proposed project area, and they are depicted in Figure 5. Approximately half (51%) of the soils in the analysis area have severe erosion potential, followed by soils with moderate (37%) and slight (11%) potential for erosion. 


Vegetation Communities


Uplands


The action area is located in three upland vegetation communities: semidesert grassland, Madrean evergreen woodland, and Chihuahuan desertscrub (Brown 1994) (Figure 65). Semidesert grassland, characterized by open grasslands with widely scattered shrubs and cacti, generally covers the lower elevations of the action area. Madrean evergreen woodland mostly covers the higher elevations of the action area, generally in the western and southern areas, and is characterized by open woodlands or savanna, primarily consisting of trees interspersed with grasses and forbs. Chihuahuan desertscrub is dominated by the shrub, creosotebush (Larrea tridentata var. tridentata), on plains, low hills, and valleys on the uplands surrounding middle Cienega Creek.





Semidesert Grassland. There is a total of approximately 107,396 acres of the semidesert grassland vegetation community in the action area. In the semidesert grassland vegetation type, composition, and density varies with geographic location, precipitation, and topography. Some areas within this vegetation community are nearly barren with an abundance of sand, rock, gravel, scree, or tallus, while other areas may have sparse to dense vegetation cover that includes succulent species, grasses, shrubs, scattered trees, and some herbaceous cover (Brown 1994; Forest Service 2009a). Within the action area, semidesert grassland is characterized by grasses interspersed with a variety of low-growing trees, shrubs, and cacti, including whitethorn acacia (Acacia constricta), catlaw acacia (A. greggii), prickly-pear cactus (Opuntia spp.), cholla (Cylindropuntia spp.), soaptree yucca (Yucca elata), beargrass (Nolina microcarpa), desert





Figure 3. Springs, seeps, ponds, and stock tanks within the action area.









Figure 4. Mine adits and shafts within the action area.






Figure 5. Soil types within the action area. 









Figure 65. Vegetation types within the action area. 



spoon (Dasylirion wheeleri), and agave (principally Agave schottii and A. palmeri). Native grass species include black grama (Bouteloua eriopoda), blue grama (B. gracilis), sideoats grama (B. curtipendula), hairy grama (B. hirsuta), buffalo grass (B. dactyloides), plains lovegrass (Eragrostis intermedia), little bluestem (Schizachyrium cirratum), plains bristlegrass (Setaria machrostachya), fluffgrass (Dasyochloa pulchella), burrograss (Scleropogon brevifolius), and slim tridens (Tridens muticus). The non-native Lehmann lovegrass (E. lehmanniana) is one of the more abundant nonnative grass species semidesert grassland portions within the action area. 


Madrean Evergreen Woodland. There is a total of approximately 30,417 acres of the Madrean evergreen woodland vegetation community in the action area. The Madrean evergreen woodland vegetation community occurs on foothills, canyons, bajadas, and plateaus between semidesert grasslands and montane conifer forests (Brown 1994; Forest Service 2009a). This community is dominated by evergreen oaks. In the action area, common oak species include Emory oak (Quercus emoryi), Mexican blue oak (Q. oblongifolia), Arizona white oak (Q. arizonica), and silverleaf oak (Q. hypoleucoides). Also Other tree species present are alligator bark juniper (Juniperus deppeana), one-seed juniper (J. monosperma), velvet mesquite (Prosopis velutina), and Mexican pinyon (Pinus cembroides). All of the shrub and warm season grass species and other ground cover listed in the semidesert grassland section can also be found in areas dominated by the Madrean evergreen woodland vegetation community. 


Chihuahuan Desertscrub. There is a total of approximately 2,622 acres of the Chihuahuan desertscrub vegetation community in the action area. Chihuahuan desertscrub is limited to uplands in the vicinity of Cienega Creek within the action area (Brown 1994). The action area is within the Mexican Highlands Ecoregion, the Chihuahuan Desert influences this ecoregion, and McLaughlin and Van Asdall (1977) noted that Chihuahuan desertscrub vegetation components are present in the mine site area. Shrubs such as creosotebush and whitethorn acacia dominate the Chihuahuan desertscrub vegetation community. Other vegetation in this community includes very large yucca (Yucca spp.), which grow among grasses (mostly Bouteloua spp.) or scattered shrubs (e.g., desert zinnia [Zinnia acerosa] and condalia [Condalia sp.], agave (Agave spp.), ocotillo (Fouquieria splendens), jatropha (Jatropha sp.), and scattered cacti. 


Sonoran Desertscrub. Sonoran desertscrub is located outside the action area (Brown 1994); however, the action area falls within the Mexican Highlands Ecoregion, and the Sonoran Desert influences this ecoregion. One portion of the action area that contains elements of the Sonoran desertscrub biotic community is downstream, near the point where Davidson Canyon merges with Cienega Creek. The other portions of the action area that exhibit characteristics of the Sonoran desertscrub biotic community are the areas proposed for utility lines and access roads connecting the mine operations to the town of Sahuarita. The conspicuous vegetation of the Arizona Upland subdivision of the Sonoran Desert includes saguaro (Carnegiea gigantea), palo verdes (Parkinsonia spp.), creosotebush, and numerous species of cacti, such as chain fruit cholla (Cylindropuntia fulgida), and Engelmann prickly pear (Opuntia phaeocantha var. phaeocantha). Birds are often associated with (e.g., nest in) the saguaro and cholla cacti, as well as palo verdes. 


Riparian


The word “riparian” is used to describe plant communities associated with natural washes, rivers, ponds, and springs. Riparian plant associations occur along a continuum of available soil moisture, and regulatory agencies and researchers have consequently developed numerous and varied definitions of riparian (WestLand 2010). Some definitions relate directly to the nature of the water supply (e.g., perennial streams only), others relate to the condition and nature of the habitats associated with the watercourse (e.g., vegetation location, density, and composition), and still others use definitions that incorporate varied combinations of these factors.


The Forest Service recognizes two riparian vegetation communities within the action area: interior riparian deciduous woodland; and ephemeral fluvial systems, which support upland vegetation (Robbie 2009). These vegetation communities are present in drainages within the action area and along downstream portions of Cienega Creek, Davidson Canyon, and Barrel Canyon. There is a total of approximately 54,079756 acres of riparian vegetation communities in the action area. This acreage is a combination of those mapped for interior riparian deciduous woodland and ephemeral fluvial systems supporting upland vegetation. Additionally, tTwo springs in the action area were identified as being associated with wetlands: Scholefield Spring, located on a tributary to Scholefield Canyon; and Fig Tree Spring, which is a developed spring near the head of a minor unnamed tributary to Sycamore Canyon (WestLand 2010). These two springs and seeps, and other springs and seeps, water sources provide habitat for aquatic plant and animal species, as well as  water sources for terrestrial species, within the action area.


Interior Riparian Deciduous Woodland. The vegetation in this type is a mix of riparian woodlands and shrublands, with a variety of vegetation associations. The dominant vegetation varies, depending on a suite of site-specific characteristics, including elevation, substrate, stream gradient, and depth to groundwater. Within the fence line of the preferred alternative, interior riparian deciduous woodland vegetation is confined to portions of Barrel, McCleary, Wasp, Sycamore, and Scholefield canyons. Vegetation includes a variety of trees and shrubs, including Arizona black walnut (Juglans major), Goodding’s willow (Salix gooddingii), netleaf hackberry (Celtis reticulata), desert willow (Chilopsis linearis), desert broom (Baccharis sarothroides), and seep willow (B. glutinosa). Also present are desert false indigo (Amorpha fruticosa), canyon grape (Vitis arizonica), American brooklime (Veronica americana), and southern cattail (Typha domingensis). Within the action area, interior riparian deciduous woodland vegetation extends downstream through Davidson Canyon, Empire Gulch, Gardner Canyon, and Cienega Creek. 


Ephemeral Fluvial Systems Supporting Upland Vegetation. These systems are found along major and minor ephemeral washes that do not contain a perennial flow of water. This vegetation type is often referred to as xeroriparian vegetation and typically contains plant species also found in neighboring uplands, although riparian plants are typically larger and often occur at higher densities than those in the associated uplands, and may occasionally include plant species found in Interior Riparian Deciduous Woodlands although typically at a lower density and frequency. In the action area, this vegetation community occurs in numerous smaller named and unnamed washes where the dominant plant species include Emory oak, Mexican blue oak, Arizona white oak, one-seed juniper, whitethorn acacia, catclaw acacia, and velvet mesquite. 


Aquatic Habitat. Aquatic vegetation is unique to the springs and seeps within the action area and includes obligate wetland plants (i.e., almost always occurs under natural conditions in wetlands) such as seep monkey flower (Mimulus guttatus) and water speedwell (Veronica anagallis-aquatica), and facultative wetland plants (i.e., usually occur in wetlands, but occasionally found in non-wetlands) such as smooth horsetail (Equisetum laevigatum) and Arizona giant sedge (Carex spissa var. ulta) (which is likely a facultative wetland plant). Other riparian plant species documented at springs and seeps in the action area include sycamore (Plantanus wrightii), willow (Salix spp.), netleaf hackberry (Celtis reticulata), and deergrass (Muhlenbergia rigens). Within the action area, moist soil or surface water (both lentic and lotic systems) and associated aquatic vegetation is known to occur at the following springs (WestLand 2011): Basin, Deering, Empire Gulch, Fig Tree, Mudhole, Oak, Ojo Blanco, Rosemont, Scholefield, Sycamore, and Water Develop. Areas of aquatic habitats are too small to map; therefore, they do not appear on Figure 6.


Existing Disturbances


Previous mineral exploration and production activities in the proposed project area have resulted in numerous landscape disturbances, such as mine prospects and adits, mine related access roads, and geotechnical drilling sites. These disturbances are scattered throughout the proposed project area. Additional anthropogenic disturbances have resulted from livestock grazing and all-terrain vehicle (ATV) use. Within and adjacent to the action area, there are numerous wells in the Sonoita area that support residential and ranching uses.


Historic Mining Activities


Helvetia was the largest mining camp of the Helvetia district, followed by Old Rosemont, New Rosemont, and smaller mining camps established at the “Tiptop, Blue Jay, Proctor and Deering, Beuhman, Cuprite, Pauline, Metallic, Helena, Scholefield and Ridley mines” (Ayres 1984). The major era of mining at Rosemont was 1879 to 1915, although, Old Rosemont was most active from 1894 to 1915, and New Rosemont was most active from 1915 to 1921.


Ranching and Grazing


Livestock grazing has been an ongoing disturbance in and around the footprint of the proposed mine for over 100 years – historically at much higher levels than at present. One of the earliest ranches in the proposed project area was the VR Ranch, which established in the 1880s and later homesteaded. By about 1900, the López and Martínez ranches were in operation, but neither of these was homesteaded. In 1903–1904, when the 1905 Patagonia USGS quadrangle map was surveyed, there were three ranches within the proposed current project area: López, Martínez, and VR. With the establishment of the Santa Rita Forest Preserve in 1902 and the Coronado in 1908 (Ayres 1984), the federal government began to require permits to graze cattle on federal land. Smaller ranchers, such as the Lópezes and the Martínezes, were allowed to graze a few head without permits. The Taylor Grazing Act of 1934 established a system of grazing allotments for public lands. Most of the project area lies within the Rosemont grazing allotment, which was established in 1935 and covers 11,369 acres. From 1938 to 1951 this allotment was leased by Chiricahua Ranches. Rosemont Copper holds term grazing permits on four allotments: Rosemont, Thurber, Greaterville, and DeBaud. Rosemont Copper plans to continue all current grazing activities as permitted throughout the course of the proposed project. 


Recent Geotechnical and Hydrologic Drilling


In August 2006, Tetra Tech completed a geotechnical investigation on lands within the proposed project area in support of feasibility-level designs of a heap leach pad and associated ponds, dry stack tailings facilities, plant site facilities, a waste rock storage area, and various water management facilities (Tetra Tech and Schafer 2007). Initial geotechnical site investigations were conducted between November 2006 and March 2007. A total of 10 boreholes and 33 test pits were completed during this initial phase of the work. The boreholes and test pits were confined to the limits of private land (patented claims and fee lands).


In March 6, 2008, the Coronado conditionally approved the preliminary MPO, which proposed short-term geotechnical and hydrologic drilling and related activities on the Coronado. From May through July 2008, Tetra Tech completed a total of 19 boreholes at 15 drill sites located on Forest Service land (Tetra Tech 2009b). Because of the restricted amount of ground disturbance allowed on Forest Service land, 13 of the 15 drill sites were located along existing dirt roads. Two new access roads were constructed in order to reach drill sites located within the plant site area and the footprint of the proposed primary crusher. In accordance with Forest Service instructions, all disturbed areas associated with the geotechnical drilling on Forest Service land will be reclaimed (i.e., recontoured and seeded) within 30 days of the completion of drilling, with the exception of boreholes that will be used for groundwater monitoring. Gating of new access roads and the permanent closure of access roads following the completion of drilling activities were also conditions stipulated by the Forest Service. 






Federally Listed Species and Designated or proposed Critical Habitat


This section identifies federally listed species (under the ESA) that are known to occur in the action area, and those that may occur in the proposed project vicinity. As previously mentioned, a meeting between the Forest Service and USFWS was held in August 2009, to discuss theis proposed project, and it was determined that 10 threatened or endangered species occur or have a reasonable potential to occur in the action area.


Chiricahua Leopard Frog


Listing Status


The Chiricahua Leopard Frog was listed as a threatened species on June 13, 2002 (USFWS 2002a), without critical habitat. Included in the listing was a special rule to exempt operation and maintenance of livestock tanks on nonfederal lands from the Section 9 take prohibitions of the ESA. 


Recovery Plan


A recovery plan for Chiricahua Leopard Frog was completed in 2007 (USFWS 2007b). The action area overlaps a portion of Recovery Unit 2 (Santa Rita-Huachuca-Ajos/Bavispe) as designated by the Chiricahua Leopard Frog Recovery Plan which includes two management areas (MAs): the Santa Rita MA (number 5) and the Empire Cienega MA (number 4). The area west of the steep, north-south ridge that includes  and Weigles Butte and continues south to the southwest corner of the action area is in the Santa Rita MA. The remainder of the action area is in the Empire Cienega MA. The recovery plan identified the Chiricahua Leopard Frogs in this area as are part of the Las Cienegas/Santa Rita Mountains metapopulation, and that the extant breeding populations at Las Cienegas (upper Empire Gulch and Cinco ponds) are both potential source populations for the eastern Santa Rita Mountains (Rorabaugh 2010; USFWS 2007b). However, with the recent designation of the critical habitat, this unit has been identified as too far (more than an 8.0-mi straight-line distance) from the next nearest population in Eastern Slope of the Santa Rita Mountains indicating that the population(s) in this unit currently acts as an isolated population(s) (USFWS 2012).


Proposed Critical Habitat Designation


On March 15, 2011, the USFWS proposed to designate critical habitat for the Chiricahua Leopard Frog (USFWS 2011b). On September 21, 2011, the USFWS notified the public of changes to the March 15 proposed critical habitat rule, proposing to add three additional units in New Mexico and to amend the Primary Constituent Elements (PCEs) (USFWS 2011d). On March 20, 2012, the USFWS designated critical habitat for the Chiricahua Leopard Frog (Figure 7) (USFWS 2012). The proposed designated critical habitat totals approximately 11,467 acres in Apache, Cochise, Gila, Graham, Greenlee, Pima, Santa Cruz, and Yavapai counties, Arizona; and Catron, Hidalgo, Grant, Sierra, and Socorro counties, New Mexico. 






Figure 7. Chiricahua Leopard Frog designated critical habitat and documented occurrences.






PCEs identified as essential to the conservation of the Chiricahua Leopard Frog in areas occupied at the time of listing of designated critical habitat essential to the conservation of the Chiricahua Leopard Frog are (USFWS 20121d:16358443):


1. Aquatic breeding habitat and immediately adjacent uplands exhibiting the following characteristics: 


a. Standing bodies of fresh water (with salinities less than 5 parts per thousand, pH greater than or equal to 5.6, and pollutants absent or minimally present), including natural and manmade (e.g., stock) ponds, slow-moving streams or pools within streams, off-channel pools, and other ephemeral or permanent water bodies that typically hold water or rarely dry for more than a month. During periods of drought, or less than average rainfall, these breeding sites may not hold water long enough for individuals to complete metamorphosis, but they would still be considered essential breeding habitat in non-drought years.


b. Emergent and/ or submerged vegetation, root masses, undercut banks, fractured rock substrates, or some combination thereof, but emergent vegetation does not completely cover the surface of water bodies.


c. Nonnative predators (e.g., crayfish [Orconectes virilis], American bullfrogs [Lithobates catesbeianus], nonnative predatory fishes) absent or occurring at levels that do not preclude presence of the Chiricahua Leopard Frog.


d. Absence of chytridimycosis, or if present, then environmental, physiological, and genetic conditions are such that allow persistence of Chiricahua Leopard Frogs.


e. Upland areas habitats that provide opportunities for foraging and basking that are immediately adjacent to or surrounding breeding aquatic and riparian habitat.


2. Dispersal and nonbreeding habitat, consisting of areas with ephemeral (present for only a short time), intermittent, or perennial water that are generally not suitable for breeding, and associated upland or riparian habitat that provides corridors (overland movement or along wetted drainages) for frogs among breeding sites in a metapopulation with the following characteristics:


a. Are not more than 1.0 mile (1.6 kilometers) overland, 3.0 miles (4.8 kilometers) along ephemeral or intermittent drainages, 5.0 miles (8.0 kilometers) along perennial drainages, or some combination thereof not to exceed 5.0 miles (8.0 kilometers).


b. In overland and nonwetted corridors, provide some vegetation cover or structural features (e.g., boulders, rocks, organic debris such as downed trees or logs, small mammal burrows, or leaf litter) for shelter, forage, and protection from predators; in wetted corridors, provide some ephemeral, intermittent, or perennial aquatic habitat.


c. Are free of barriers that block movement by Chiricahua Leopard Frogs, including, but not limited to, urban, industrial, or agricultural development; reservoirs that are 50 acres (20 hectares) or more in size and contain nonnative predatory nonnative fishes, bullfrogs, or crayfish; highways that do not include frog fencing and culverts; and walls, major dams, or other structures that physically block movement. 


With the exception of impoundments, livestock tanks, and other constructed waters, critical habitat does not include manmade structures (such as buildings, aqueducts, runways, roads, and other paved areas) and the land on which they are located existing within the legal boundaries.





Two critical habitat map units (Unit 8, Eastern Slope of the Santa Rita Mountains and Unit 9, Las Cienegas National Conservation Area) occur entirely within the action area (Figure 7)(USFWS 2012).: Unit 8 consists of five tanks, and approximately 186 acres, 5.22 drainage miles, and 1,311 feet overland. Within Unit 8, all but Los Posos Gulch Tank are currently occupied breeding sites; however, the occupancy status at the time of listing for these sites is unknown and this unit was, therefore, considered to have been unoccupied at the time of listing of the critical habitat designation. The remaining four tanks collectively form a metapopulation. This unit is essential to the conservation of the species because it represents one of only two known occupied areas that support or likely support breeding activity for the Chiricahua Leopard Frog in the Santa Rita Mountains, and it contains both PCEs 1 and 2. The major threat in this unit is limited surface water: the breeding habitat at Louisiana Gulch is dependable because it is fed by a well, but the other tanks are filled by runoff and are susceptible to drying during drought. Nonnative predators and chytridiomycosis are not known to be imminent threats in this area.


; and Unit 9 consists of approximately 1,55420 acres and 6.24 drainage miles (USFWS 2012). This unit was designated as critical habitat because it was occupied at the time of listing and is also essential for the conservation of the species because currently contains PCEs 1 and 2 necessary to support life-history functions. Approximately 60 metamorphosed Chiricahua Leopard Frogs and 400 tadpoles were released to Las Cienegas NCA in fall 2011. Empire Gulch was occupied at the time of listing, and they are known to breed in a reach of Empire Gulch near Empire Ranch. This unit is too far (more than an 8.0-mi straight-line distance) from the next nearest population in Eastern Slope of the Santa Rita Mountains; thus, the population(s) in this unit currently acts as an isolated population(s). Threats to this unit include habitat degradation, disease (i.e., chytridiomycosis), and nonnative species (e.g., bullfrogs and crayfish). A collaborative, multi-partner recovery program has made significant progress creating opportunities for Chiricahua Leopard Frog head-starting, improving habitat, and removing nonnative species at Las Cienegas NCA. There are recent documented occurrences of Chiricahua Leopard Frogs in both critical habitat map units within the action area and are, therefore, considered occupied. 








Taxonomy


The Chiricahua Leopard Frog was listed as a threatened species in June 2002 (67 FR 40790) as Rana chiricahuensis. Since that time, the genus name Lithobates was adopted by the USFWS in March 2011 when designated critical habitat was proposed for the species (USFWS 2011b). Recent molecular genetic studies have shown some differences between frogs on the Mogollon Rim of Arizona and those in southeastern Arizona. Northern populations of the Chiricahua Leopard Frog along the Mogollon Rim and in the mountains of west-central New Mexico are disjunct from those in southeastern Arizona, southwestern New Mexico, and Mexico. The Ramsey Canyon leopard frog (Lithobates “subaquavocalis”), found on the eastern slopes of the Huachuca Mountains in Cochise County, Arizona, has recently been subsumed into Lithobates Rana chiricahuensis (USFWS 2011a).


Threats and Limiting Factors


The most important threats to the Chiricahua Leopard Frog are predation by nonnative species and disease (USFWS 2011b). Numerous studies indicate that waters supporting introduced vertebrate predators (e.g., bullfrogs, crayfish [Orconectes virilis and possibly others], and fish in the family Centrarchidae [Micropterus spp., Lepomis spp.]) often lack Chiricahua Leopard Frogs (USFWS 2008c). Recent evidence suggests a chytridiomycete skin fungi, Batrachochytrium dendrobatidis (Bd), is responsible for global declines of frogs, toads, and salamanders (see USFWS 2008c). In Arizona, Bd infections have been reported from several populations of Chiricahua Leopard Frogs in the southeastern part of the state, as well as populations of several other frogs and toads (USFWS 2007b). Die-offs typically occur during the cooler months from October–February. 


Other threats to this species include mining, including mining-related contaminants; drought and associated limited surface water; floods; degradation and loss of habitat as a result of water diversions and groundwater pumping, poor livestock management, altered fire regimes as a result of fire suppression; urban and agricultural development; road construction; and other human activities, including environmental contamination, and; the effects of climate change (i.e., decreased precipitation and water resources) (USFWS 2008c, 2011b, 2012). Also considered important is the disruption of metapopulation dynamics, resulting from small populations, which increases the chance of inbreeding depression, loss of genetic diversity, extirpation, or extinction.


The effects of climate change (i.e., decreased precipitation and water resources) are a threat to many species, including the Chiricahua Leopard Frog. For example, temperatures rose in the 20th century and warming is predicted to continue over the 21st century, and although climate models are less certain about predicted trends in precipitation, the southwestern United States is expected to become warmer and drier (USFWS 2007b). In addition, precipitation is expected to decrease in the southwestern United States, and many semi-arid regions will suffer a decrease in water resources due to climate change, as a result of less annual mean precipitation and reduced length of snow season and snow depth. Approximately half of the precipitation within the range of the Chiricahua Leopard Frog typically falls in the summer months; however, the impacts of climate change on summer precipitation are not well understood. Drought conditions in the southwestern United States have increased over time and have likely contributed to loss of Chiricahua Leopard Frog populations since the species was originally listed in 2002, and likely historically. Climate change trends are likely to continue, and the impacts on species will likely be complicated by interactions with other factors (e.g., interactions with nonnative species and disease). 	Comment by Angela Barclay: Should this go into Effects section? Same question for all subsequent species.


Habitat


The Chiricahua Leopard Frog was historically an inhabitant of a variety of aquatic habitats, including cienegas, pools, livestock tanks, lakes, reservoirs, streams, and rivers at elevations of 3,281 to 8,890 feet (USFWS 2007b). Of those sites occupied by Chiricahua Leopard Frogs in New Mexico from 1994–1999, 67% were creeks or rivers, 17% were springs or spring runs, and 12% were stock tanks (see USFWS 2008c). In Arizona, slightly more than half of all known historical localities are natural free-flowing aquatic systems, a little less than half are stock tanks, and the remaining locations are lakes and reservoirs. Sixty-three percent of populations extant in Arizona from 1993–1996 were found in stock tanks (USFWS 2008c). The Chiricahua Leopard Frog is now often restricted to springs, livestock tanks, ponds and streams in the upper portions of watersheds where nonnative predators (e.g., sportfishes, bullfrogs, crayfish, or barred tiger salamanders [Ambystoma mavortium mavortium]) either have not yet invaded or been introduced, or where the numbers of nonnative predators are few and habitats are complex which allow Chiricahua Leopard Frogs to coexist with these species. Adult frogs eat arthropods and other invertebrates (AGFD 2006; USFWS 2008c). Larvae are herbivorous and eat algae, organic debris, plant tissue, and minute organisms in the water. Stomach analyses of other members of the leopard frog complex from the western United States show a wide variety of prey items, including many types of aquatic and terrestrial invertebrates and small vertebrates.


Reproductive Biology


The life history of the Chiricahua Leopard Frog is a complex life cycle, consisting of eggs and larvae that are entirely aquatic and adults that are primarily aquatic but also may be terrestrial at times (USFWS 2007b, 2011a). Populations at elevations below 5,900 feet above mean sea level tended to oviposit from spring through late summer, with most activity taking place before June. Populations above 5,900 feet above mean sea level tend to breed from June through August. Spherical masses of up to approximately 1,500 eggs are laid in quiet pools, typically attached to vegetation. After hatching, tadpoles remain in the water where they feed and grow. Tadpoles metamorphose in three to nine months and may overwinter. Larval Chiricahua Leopard Frogs are primarily herbivorous, while the diet of adults contains a wide variety of insects and other arthropods. 


Chiricahua Leopard Frogs have the ability to disperse among suitable habitats; this dispersal ability allows the species to colonize suitable habitat from a nearby extant population of frogs (USFWS 2008c, 2011a). Dispersal may occur via active movement of frogs or passive movement of tadpoles along stream courses. Current evidence suggests that dispersal of Chiricahua Leopard Frogs can be up to 1 mile overland, 3 miles within intermittent drainages, and 5 miles within perennial drainages. Dispersal of this species, and thus fluctuation of site occupancy, is largely thought to occur during the summer monsoon. Ranid site occupancy is known to fluctuate, particularly at stock tanks and other small aquatic systems where water availability changes. 


Rangewide Distribution and Abundance


The Chiricahua Leopard Frog is found in central and southeastern Arizona; west-central and southwestern New Mexico; and in Mexico, in northern Sonora and the Sierra Madre Occidental of Chihuahua (USFWS 2008c, 2011a). In Mexico, 19 and eight localities are known from northeastern Sonora and northern and west-central Chihuahua, respectively; however, the distribution of the species is unclear, and the status of the species is poorly understood. The Chiricahua Leopard Frog apparently has disappeared from more than 75% of its historical localities; the species has been extirpated from about 80% to 85% of its historical localities in Arizona and New Mexico (USFWS 2008b, 2008c). Die-offs of Chiricahua Leopard Frogs were first noted in Arizona at Sycamore Canyon in the Pajarito Mountains in 1974 and in Gardner Canyon in the Santa Rita Mountains in 1977 and 1978 (USFWS 2008c). During subsequent extensive surveys from 1994 to 2001, the Chiricahua Leopard Frog was found at 87 sites in Arizona, including 21 northern localities and 66 southern localities. In New Mexico, the species was found at 41 sites from 1994 to 1999; 31 of those were verified extant during 1998 and 1999. From May through August 2000, the Chiricahua Leopard Frog was found extant at only eight of 34 sites where the species occurred in New Mexico from 1994 to 1999. 


Arizona Distribution and Abundance 


The Chiricahua Leopard Frog is still extant in most major drainages in Arizona and New Mexico where it occurred historically, with the exception of the Little Colorado River drainage in Arizona and possibly the Yaqui River drainage, and in many other rivers, valleys, and mountains ranges in Arizona (USFWS 2008c, 2011a). Recently in southeastern Arizona, the species was thought to be absent from all but one of the valley bottom cienega complexes because, despite repeated surveys, no records existed for the following mountain ranges: Chiricahua Mountains, Pinaleño Mountains, and Peloncillo Mountains (USFWS 2007b, 2008c). However, four tanks and one spring site in the Peloncillo Mountains have recent records of the species (2007 to the present) and are considered currently occupied (USFWS 2011c). Additionally, a 5.84-mile reach of Cave Creek (and associated ponds in or near the channel) within the Chiricahua Mountains is considered to provide suitable habitat for the species, and the USFWS is planning to captively breed tadpoles for release into a pond there soon.


Status and Distribution in the Action Area


As previously mentioned, tThe action area overlaps a portion of Recovery Unit 2 (Santa Rita-Huachuca-Ajos/Bavispe) as designated by the Chiricahua Leopard Frog Recovery Plan which includes two management areas (MAs): the Santa Rita MA (number 5) and the Empire Cienega MA (number 4) (USFWS 2007b). Additionally, two critical habitat map units (Unit 8, Eastern Slope of the Santa Rita Mountains and Unit 9, Las Cienegas National Conservation Area) occur entirely within the action area (USFWS 2012). Within Unit 8, all but Los Posos Gulch Tank are currently occupied breeding sites, but was considered unoccupied at the time of listing of the critical habitat designation; the remaining four tanks collectively form a metapopulation. Unit 9 was designated as critical habitat because it was occupied at the time of listing and is also essential for the conservation of the species because currently contains PCEs 1 and 2. Empire Gulch was occupied at the time of listing, and Chiricahua Leopard Frogs are known to breed in a reach of Empire Gulch near Empire Ranch, and the population(s) in this unit currently acts as an isolated population(s). As previously mentioned, approximately 60 metamorphosed Chiricahua Leopard Frogs and 400 tadpoles were released to Las Cienegas NCA in fall 2011. 


As part of an effort intended to create, enhance, and protect habitat for at-risk species within the Las Cienegas NCA, Caldwell et al. (2011) identified suitable areas for Chiricahua Leopard Frog re-establishment within Upper and Lower Cienega Creek, and in other portions of the Empire Valley. This effort, referred to as the “F.R.O.G. Project”, is described as including the entire Cienega Creek drainage basin, particularly areas upstream of the Las Cienegas NCA. The overall purpose of this project is to re-establish and preserve viable populations of native aquatic species in Las Cienegas NCA, adjoining Empire Valley, and surrounding montane areas in the Cienega Creek drainage basin.


Recent Surveys 


Surveys by WestLand Resources. Chiricahua Leopard Frog surveys within the action area were conducted by WestLand in 2008, 2009, 2010, and 2011 (WestLand 2009c, 2009d, 2011c). Surveys were completed according to protocols developed by the AGFD and recommended by the USFWS, which included completion of a Chiricahua Leopard Frog Visual Encounter Survey Form for sites with surface water. A dip net or compact disk playback system was used in some instances to confirm identification. Prior to protocol-level surveys, WestLand conducted reconnaissance in August and September 2006 of 15 sites in the action area known to support or suspected of supporting surface water and no frogs were detected (WestLand 2009c).


In 2008, surveys included 25 ponds, tanks, and springs, and seven intermittent drainage reaches totaling approximately 12 miles (WestLand 2009c). The ponds, tanks, and springs were located from about 4 miles north of Mount Fagan to the Greaterville vicinity. An additional seven tanks or springs were visited but not surveyed because they were dry. The seven intermittent drainage reaches were distributed from the lower (north) end of Davidson Canyon to the lower end of Box Canyon. The only drainage reach in the action area that supported intermittent flows during the survey period was an approximately 300-foot reach immediately downstream of Rosemont Spring. In addition to intermittent drainage reaches, 20 miles of ephemeral channels, including 6.5 miles in the action area, were searched for frog habitat in 2008. In 2009, surveys included 43 ponds, tanks, springs, and intermittent drainage reaches in and adjacent to the action area; many of the features surveyed in 2006 and 2008 were re-visited in 2009 (WestLand 2009d). Surveys in 2009 included Davidson Canyon, North Canyon, Oak Tree Canyon, Empire Gulch, and lower Cienega Creek (from near the Davidson Canyon confluence to Interstate 10). Searches were also conducted for potential frog habitat, but formal surveys were not conducted along approximately 40.9 miles of ephemeral drainages in Box Canyon, Mulberry Canyon, north and south Sycamore canyons, Davidson Canyon, Oak Tree Canyon, North Canyon, and upper Cienega Creek. In 2010, surveys included 58 ponds, tanks, springs, and intermittent drainage reaches in and adjacent to the action area; many of the features surveyed in 2006 and 2008-2009 were revisited in 2010 (WestLand 2011c). In 2011, surveys included 63 ponds, tanks, springs, and intermittent drainage reaches in and adjacent to the action area; many of the features surveyed in 2006 and 2008–2010 were revisited in 2011. Searches were also conducted for potential frog habitat in both years. 


Additional Surveys. Several additional Chiricahua Leopard Frog locations in the northeastern Santa Rita Mountains in and adjacent to the action area were surveyed in 2008 and 2009 by various resource agencies (Forest Service, AGFD, and USFWS) (Rorabaugh 2010). The F.R.O.G. Project Frog Conservation Project conducted surveys within the action area in 2010 (WestLand 2011c). Sampling efforts for this species were conducted at four locations (Cinco Ponds, Empire Gulch Spring, Gardner Canyon/Cienega Creek confluence, and the headwaters at Cienega Creek) on the Las Cienegas NCA between 2002 and 2010 (Rosen 2010).


Survey Results


Surveys by WestLand Resources. No Chiricahua Leopard Frogs were detected within the action area in 2006 (WestLand 2009c). The locations and results of all surveys conducted within and adjacent to the action area in years 2008–2011 (except for Rosen 2010) are detailed in Appendix C and displayed in Figure 76. Included in the table are approximate locations relative to the proposed fence line of the mine and action area and whether the locations occur within proposed critical habitat. The information in Appendix C is summarized below:


Chiricahua Leopard Frogs were documented in two locations within the proposed fence line of the preferred alternative in 2008 (Lower Stock Tank and East Dam), but have not been detected there since, despite annual surveys.


Chiricahua Leopard Frogs were documented as occurring in 18 locations within the action area, including three locations within the Upper and Lower Reaches of Box Canyon, from 2008-2011.


The three nearest occurrences of Chiricahua Leopard Frogs to the proposed fence line of the preferred alternative occurred in 2008 atare Oak Tree Canyon Tank, Highway Tank, and South Sycamore Canyon, 0.2 mile south, 0.3 southeast, and 0.3 mile southwest of the fence line, respectively.


Chiricahua Leopard Frogs have been documented in four locations within the action area (but outside the fence line) in areas that are fed by groundwater: Box Canyon–Dam Structure (2008, 2009, and 2011), Empire Gulch (2009, 2010, and 2011), Well in Ophir Gulch (2010 and 2011), and South Sycamore Canyon (2008). The remainingder documented of the locations where they have been documented are fed by stormwater flows.


Chiricahua Leopard Frogs are known to occur in seven locations within the action area in proposed critical habitat: five within unit 8 and two within unit 9. Known breeding locations for Chiricahua Leopard Frog within the action area include: Empire Gulch (2009, 2010, and 2011), Granite Mountain Tank (2008, 2009, and 2010), Greaterville Tank (2008, 2009, 2010, and 2011), Louisiana Gulch (2008, 2009, and 2010), and Los Posos Gulch Stock Tank (2008) (see Appendix C) (Rorabaugh 2010; Rosen 2010; Rosen and Caldwell 2004; WestLand 2009d).


Additional Surveys. During sampling efforts at four locations (Cinco Ponds, Empire Gulch Spring, Gardner Canyon/Cienega Creek confluence, and the headwaters at Cienega Creek) on the Las Cienegas NCA, Rosen (2010) only reported evidence of breeding (i.e., larval individuals were noted) at the Empire Gulch Spring site between 2002 and 2010, although a few individual Chiricahua Leopard Frogs were noted at each site sometime during the 9-year study. Additionally, a steady rise in numbers of Chiricahua Leopard Frogs was observed at Empire Gulch Spring from 2003 to 2010 for unknown reasons.


Gila Chub


Listing Status


The Gila Chub (Gila intermedia) was listed as endangered with critical habitat on November 2, 2005 (USFWS 2005a).


Critical Habitat Designation


Critical habitat for Gila Chub includes seven river units encompassing approximately 160 miles in Grant County, New Mexico, and Yavapai, Gila, Greenlee, Graham, Cochise, Pima, Santa Cruz, and Pinal counties in Arizona (USFWS 2005a). The PCEs of critical habitat include, but are not limited to, the following habitat components (USFWS 2005a:66687): 


1. Perennial pools, areas of higher velocity between pools, and areas of shallow water among plants or eddies all found in headwaters, springs, and cienegas, generally of smaller tributaries;


1. Water temperatures for spawning ranging from 17°C to 24°C (62.6°F–75.2°F), and seasonally appropriate temperatures for all life stages (varying from approximately 10°C–30°C); 


1. Water quality with reduced levels of contaminants, including excessive levels of sediments adverse to Gila Chub health, and adequate levels of pH (e.g., ranging from 6.5–9.5), dissolved oxygen (e.g., ranging from 3.0–10.0) and conductivity (e.g., 100–1,000 mmhos); 


1. Food base consisting of invertebrates (e.g., aquatic and terrestrial insects) and aquatic plants 
(e.g., diatoms and filamentous green algae); 


1. Sufficient cover, which consists of downed logs in the water channel, submerged aquatic vegetation, submerged large tree root wads, undercut banks with sufficient overhanging vegetation, large rocks and boulders with overhangs, a high degree of streambank stability, and a healthy, intact riparian vegetation community; 


1. Habitat devoid of nonnative aquatic species detrimental to Gila Chub or habitat in which detrimental nonnatives are kept at a level that allows Gila Chub to continue to survive and reproduce; and 


1. Streams that maintain a natural flow pattern, including periodic flooding.


Critical habitat for this species occurs along Cienega Creek within the action area within the Lower Santa Cruz River watershed (Area 5) (Figure 87) (USFWS 2005a). Approximately 6 miles (474.9 acres) of this area of critical habitat occurs within the action area in lower Cienega Creek between Interstate 10 and the confluence with Davidson Canyon. Another 11.6 miles (843.6 acres) of critical habitat occurs within the action area in upper Cienega Creek and Empire Gulch on BLM lands within the Las Cienegas National Conservation Area (NCA). Both Cienega Creek and Empire Gulch contain one or more PCE: perennial pools, the necessary vegetation that provides cover, and adequate water quality. There are recent documented occurrences of Gila Chub in both segments of designated critical habitat within the action area and are, therefore, considered occupied. The populations within lower Cienega Creek and Empire Gulch are considered unstable and those within upper Cienega Creek are considered stable. 


Taxonomy


The Gila genus is a complex association of Cyprinid fishes inhabiting the western United States and Mexico. Gila Chub has been recognized as a distinct species since the 1850s, with the exception of a short period in the mid-1900s when it was considered a subspecies of Gila robusta (USFWS 2005a). For the past 30 years, Gila intermedia has been recognized as a full monotypic species, separate from the polytypic species Gila robusta (USFWS 2005a). Gila intermedia is considered most closely related to Gila robusta robusta and Gila robusta grahami (AGFD 2002). 


Threats and Limiting Factors


The primary threats to Gila Chub include predation by, and competition with, nonindigenous organisms, including fish in the family Centrarchidae; other fish species, bullfrogs, and crayfish; and habitat degradation from surface water diversions and groundwater pumping and withdrawals (USFWS 2005a). Secondary threats include habitat alteration resulting from numerous human-caused factors, such as improperly managed livestock grazing, wildfire, agriculture, mining, road building, residential development, and recreation. Current remaining Gila Chub populations are often small, fragmented, and at risk from known and potential threats, and from random natural events such as drought, flood events, and wildfire. Primary threats to designated critical habitat include: fire, nonnative species, and water use in lower Cienega Creek; fire and nonnative species in upper Cienega Creek; and fire and grazing in Empire Gulch. 


Similar to the Chiricahua Leopard Frog the effects of climate change (i.e., decreased precipitation and water resources) are a threat to many species, including the Gila Chub. For example, temperatures rose in the 20th century and warming is predicted to continue over the 21st century, and although climate models are less certain about predicted trends in precipitation, the southwestern United States is expected to become warmer and drier (USFWS 2007b). In addition, precipitation is expected to decrease in the southwestern United States, and many semi-arid regions will suffer a decrease in water resources due to climate change, as a result of less annual mean precipitation and reduced length of snow season and snow depth. Approximately half of the precipitation within the range of the Gila Chub typically falls in the summer months; however, the impacts of climate change on summer precipitation are not well understood. Drought conditions in the southwestern United States have increased over time and have likely contributed to loss of Gila Chub populations since the species was originally listed in 2005, and likely historically. Climate change trends are likely to continue, and the impacts on species will likely be complicated by interactions with other factors (e.g., interactions with nonnative species and other habitat-disturbing activities). 


Habitat


In Arizona, the Gila Chub is normally found at elevations ranging between 2,720 and 5,420 feet above mean sea level in the smaller headwater streams, cienegas, and springs or marshes of the Gila River basin; commonly inhabiting pools, but can also use a diversity of habitats including small artificial impoundments such as human-made ponds (AGFD 2002; USFWS 2005a). Adults have typically been collected from deep pools with heavily vegetated margins and undercut banks, while juveniles have been collected from riffles, pools, and undercut banks of runs. In larger stream systems, they commonly use heavily vegetated backwaters for cover and feeding. Although the species is considered omnivorous, adults appear to be principally carnivorous, feeding on large and small terrestrial and aquatic insects and other small fishes, while smaller individuals often feed on organic debris and aquatic plants, especially filamentous algae and diatoms (unicellular or colonial algae). Thus, suitable habitat for the Gila Chub should offer a good mix of food for the various life stages of the species.


 















Figure 87. Gila Chub and Gila Topminnow Survey Locations.



Reproductive Biology


Gila Chub likely mature in their second to third year, with reproduction typically occurring from late spring into summer within stream systems, possibly extending into late winter in springs with constant temperatures (AGFD 2002; USFWS 2005a). Warmer water temperatures (68°F–75.2°F) appear to 


contribute to successful spawning, which typically occurs over beds of submerged aquatic vegetation or root wads; and one study even demonstrated that higher temperatures (up to 84.2°F) resulted in faster growth. 


Rangewide Distribution and Abundance


Historically, Gila Chub were recorded from numerous rivers, streams, and spring-fed tributaries throughout the Gila River basin in southwestern New Mexico, central and southeastern Arizona, and northern Sonora, Mexico (USFWS 2008g). Several populations may have originally had basin-wide distributions (e.g., Babocomari and Santa Cruz rivers). Currently, the Gila Chub is restricted to small, isolated populations scattered throughout its historical range and it has been eliminated from approximately 85% to 90% of formerly occupied habitat (USFWS 2005a). Of 47 known populations, 
29 are considered occupied; four of these are newly established populations. All 29 populations are considered small, isolated, and subject to some form of threat; and nonnative species are present in 27 of the populations. In New Mexico, the Gila Chub is extant only in Turkey Creek, Grant County. In Mexico, it has been reduced to two small spring areas, Cienega los Fresnos and Cienega la Cienegita, adjacent to the Arroyo los Fresnos (tributary of the San Pedro River), within 1.2 miles of the Arizona-Mexico border. No Gila Chub remain in the Mexican portion of the Santa Cruz River basin.


Arizona Distribution and Abundance


Historically, the range of the Gila Chub covered more than one-quarter of southeastern Arizona. Currently, the Gila Chub is only found in Indian, Larry, Little Sycamore, Silver, Spring, Sycamore, and Walker creeks and Lousy Canyon (Yavapai County), Sabino Canyon (Pima County), Sheehy Spring and O’Donnell Creek (Santa Cruz County), Cienega Creek (Pima and Santa Cruz counties), Redfield and Bass canyons (Graham and Cochise counties), Babocomari River (Santa Cruz and Cochise counties), the San Carlos and Blue rivers (Gila and Graham counties), Harden Cienega and Dix creeks, (Greenlee County), Eagle Creek (Graham and Greenlee counties), and Bonita Creek (Graham County) in Arizona (USFWS 2005a). Populations in the Salt and San Simon rivers have been extirpated. Establishment of new populations of Gila Chub has been attempted in six sites in Arizona; five sites remain extant and are included in the above list of occupied areas.


Status and Distribution in the Action Area


There is no suitable habitat, or known occurrences of this species, within the footprint of the proposed mineproject, and surveys for this species have not been conducted within the action area for the purposes of the proposedis project. Gila Chub have been reported recently, however, from the Las Cienegas NCA, upstream of the confluence of Cienega Creek with Davidson Canyon, and from the Cienega Creek Natural Preserve (owned and managed by Pima County); both of these reaches of Cienega Creek are located within the action area (Simms 2009; USFWS 2005b). In 2002, two Gila Chub were collected in the Cienega Creek Natural Preserve upstream of “railroad bridge” from a “deep pool” in the area covered by the Rincon Peak quadrangle map, on which coverage of Cienega Creek begins about 1 mile upstream of the Davidson Canyon confluence (Reinthal 2009). In 2005 and 2006, five reaches of Cienega Creek were sampled for fish during annual stream flow mapping by Pima Association of Governments. Gila Chub were “observed” in Stream Reach 3, immediately upstream of the Davidson Canyon confluence (USFWS 2005b, 2006). Although Stream Reach 2, immediately downstream of the Davidson Canyon confluence, is described as “the best habitat for chub and topminnow” (USFWS 2005b), no Gila Chub were reported in this reach in either 2005 or 2006 (USFWS 2005b, 2006). 


As part of an ongoing program established by the Bureau of Reclamation, Cienega Creek was one location in the Gila River basin where fish monitoring was conducted from 2007 through 2010 (Kesner and Marsh 2010; Marsh and Kesner 2011). Sampling was conducted at two locations in Cienega Creek: Station 1 (upstream of the confluence of Davidson Canyon) and Station 2 (downstream of the confluence with Davidson Canyon) (see Figure 8). No Gila Chub were taken at either station in 2007 and 2008 (Marsh and Kesner 2008; Kesner and Marsh 2009); one Gila Chub was collected at Station 1 in 2009 (Marsh and Kesner 2010); and five Gila Chub were collected at Station 1 in 2010 (Marsh and Kesner 2011). 


Additionally, Gila Chub have been documented in Empire Gulch in 1995 and in 2001 (USFWS 2005a), and within Cienega Creek during various survey efforts from 1985 to 1995 (Weedman et al. 1996). The BLM conducted fish sampling efforts in 2005, 2007, and 2008 within the lower and upper reaches of Cienega Creek and within Mattie Canyon in 2007 and 2008, and Gila Chub were captured during each effort (Ehret and Simms 2009). As part of an effort intended to create, enhance, and protect habitat for at-risk species within the Las Cienegas NCA, Caldwell et al. (2011) identified numerous suitable renovated pond sites for Gila Chub re-establishment within Upper and Lower Cienega Creek, and within other portions of the Empire Valley.


Gila Topminnow


Listing Status


Gila Topminnow (Poeciliopsis occidentalis occidentalis) was listed as endangered in 1967 without critical habitat (USFWS 1967). 


Recovery Plan


A recovery plan for Gila Topminnow was completed in 1984 (USFWS 1983) and revised in 1998 (Weedman 1998). No recovery units or management areas were developed within this recovery plan; however, the plan identified the following (Weedman 1998:iv-v):	Comment by Angela Barclay: http://www.fws.gov/southwest/es/arizona/Documents/SpeciesDocs/GilaTopminnow/USFWS%201984.PDF	Comment by Angela Barclay: http://www.fws.gov/southwest/es/arizona/Documents/SpeciesDocs/GilaTopminnow/gtop94fn.pdf


Recovery Objectives: Delisting of the subspecies is not considered feasible in the foreseeable future. The short-term goal of this plan is to prevent extirpation of the species from its natural localities in the U.S. and reintroduce it into suitable habitat within its former range. Downlisting of the Gila Topminnow in the United States is possible. Recovery to a level of threatened is realistically estimated to take 20 years. The recovery category for this species is 9C.


Recovery Criteria: Downlisting of the Gila Topminnow will be considered when: 1) Survival of the species in the U.S. is ensured by protecting existing natural populations and maintaining refugia stocks from each; 2) Populations are reestablished within the species' historic range according to guidelines identified in this plan; 3) Protocols for population, habitat and genetic monitoring are developed, funded, and started. Natural (Level 1) populations and mixed populations will be established in Level 2 and Level 3 sites as described in the recovery section of this plan. Level 2 populations will be considered established only when they have persisted a minimum of 10 years.





Actions Needed:


1. Prevent extinction by protecting remaining natural and long-lived reestablished populations.


2. Reestablish and protect populations throughout historic range.


3. Monitor natural and reestablished populations and their habitats.


4. Develop and implement genetic protocol for managing populations.


5. Study life-history, genetics, ecology, and habitat of Gila Topminnow and interactions with nonnative aquatic species.


6. Inform and educate the public and resource managers.


Taxonomy


The genus Poeciliopsis comprises 19 known species (USFWS 1998). Gila Topminnow originally was listed as Poeciliopsis occidentalis (USFWS 2008h). The species was later revised to include two subspecies, P. o. occidentalis (Gila Topminnow) and P. o. sonoriensis (Yaqui Topminnow) (AGFD 2001). USFWS has not yet published a technical correction in the Federal Register to reflect the common belief that these two entities are indeed separate species; therefore, the taxa listed under the ESA are 
P. o. occidentalis and P. o. sonoriensis, both of which receive full protection. 


Threats and Limiting Factors


The primary threats to Gila Topminnow populations are habitat destruction and introduction of nonnative species (Weedman 1998, The Gila Topminnow is highly vulnerable to adverse effects from nonindigenous aquatic species (USFWS 1998, 2008h). Predation and competition from nonindigenous fishes have been a major factor in its decline and continue to be a major threat to the remaining populations of Gila Topminnow. Additional threats include continued urban and suburban development, resulting in spring habitat development, stream and river channelization, aquifer and groundwater pumping, increased water pollution, and water diversions; and general habitat degradation resulting from drought, livestock grazing, mining, timber cutting, road maintenance, and recreation. All of these actions pose threats through increased erosion, intensified flood events, and decreased groundwater storage available to existing populations of Gila Topminnow and suitable habitats for reestablishment of Gila Topminnow populations.


Similar to the previously-discussed species, the effects of climate change (i.e., decreased precipitation and water resources) are a threat to many species, including the Gila Topminnow. For example, temperatures rose in the 20th century and warming is predicted to continue over the 21st century, and although climate models are less certain about predicted trends in precipitation, the southwestern United States is expected to become warmer and drier (USFWS 2007b). In addition, precipitation is expected to decrease in the southwestern United States, and many semi-arid regions will suffer a decrease in water resources due to climate change, as a result of less annual mean precipitation and reduced length of snow season and snow depth. Approximately half of the precipitation within the range of the Gila Topminnow typically falls in the summer months; however, the impacts of climate change on summer precipitation are not well understood. Drought conditions in the southwestern United States have increased over time and have likely contributed to loss of Gila Topminnow populations since the species was originally listed in 1967, and likely historically. Climate change trends are likely to continue, and the impacts on species will likely be complicated by interactions with other factors (e.g., interactions with nonnative species and other habitat-disturbing activities). 


Habitat


The habitat requirements of Gila Topminnows are broad; although preferring shallow, warm, fairly quiet waters, they also are easily acclimated to a much wider range of conditions including both lentic and lotic habitats with moderate currents (USFWS 1998, 2008h). Gila Topminnows formerly occupied headwater springs, vegetated margins, and backwater areas of intermittent and perennial streams and rivers (AGFD 2001), appearing to prefer shallow warm water in a moderate current with dense aquatic vegetation and algae mats. Gila Topminnows can withstand water temperatures from near freezing to 90°F to 100°F, and can live in a fairly wide range of water chemistries, pH ranging from 6.6 to 8.9, dissolved oxygen from 2.2 to 11 mg/L, and salinities from tap water to sea water. Gila Topminnows are omnivorous, likely using a broad spectrum of foods such as detritus and amphipod crustaceans; but also feeding voraciously on aquatic insect larvae, especially mosquitoes, when abundant (AGFD 2001).


Reproductive Biology


Gila Topminnows are viviparous, and females exhibit superfetation, in which two or more groups of embryos develop simultaneously at different stages (AGFD 2001; USFWS 2008h). The reproductive season normally lasts from April through November, but young may be produced year-round in some thermally stable springs. The typical brood size ranges from 10 to 15 young, with larger broods produced during the summer. Brood size and the onset of breeding can be influenced by several factors, such as food abundance, photoperiod, temperature, predation, and female size. Sexual maturity can be attained as early as 2 months or as late as 11 months following birth, depending on the season of birth.


Rangewide Distribution and Abundance


Historically, the Gila Topminnow was abundant in the Gila River drainage in New Mexico, Arizona, and Mexico and was one of the most common fishes of the Colorado River basin, particularly in the Santa Cruz system (AGFD 2001; USFWS 2008h). Presently, only 11 of the 15 recent natural Gila Topminnow populations are considered extant and only four (Cienega Creek, Monkey Spring, Cottonwood Spring, and Fresno Canyon) do not contain nonindigenous fish and, therefore, can be considered currently secure from nonindigenous fish threats. There have been at least 175 wild sites stocked with Gila Topminnow; however, topminnows persist at only 18 of these locations, including one site that is outside the historical range and four sites containing nonindigenous fish species. 


Arizona Distribution and Abundance


In Arizona, the Gila Topminnow historically was found in most perennial springs, streams, and vegetated margins of rivers in the Gila River drainage in Yavapai, Gila, Pinal, Maricopa, Graham, Greenlee, Cochise, Pima, Santa Cruz, and Yuma counties (AGFD 2001). Currently, disjunct populations are present in nine to 11 natural locations, 22 to 24 reintroduced locations within the Gila River drainage, and one location in the Bill Williams River drainage (Yerba Mansa). Of these locations, 15 are springs and the remainder consists of creeks and washes. 


Status and Distribution in the Action Area


There is no suitable habitat, or known occurrences of this species, within the footprint of the proposed mine, and surveys for this species have not been conducted within the action area for the purposes of the proposed is project. As part of an ongoing program established by the Bureau of Reclamation, Cienega Creek was one location in the Gila River basin where fish monitoring was conducted from 2007 through 2010 (Kesner and Marsh 2010; Marsh and Kesner 2011). Sampling was conducted at two locations in Cienega Creek (Station 1 and Station 2 [see Figure 87] as described above for the Gila Chub); and 26 Gila Topminnows were taken in 2007, 96 in 2008, 61 in 2009, and 255 in 2010. Lower Davidson Canyon Creek (from the confluence with Cienega Creek up to the location where a head cut forms a barrier to upstream movement) may provide suitable habitat for this species during high-water events. 


Gila Topminnows have been reported recently from the Las Cienegas NCA and from the Cienega Creek Natural Preserve within the action area (Simms 2009; USFWS 2005b). Gila Topminnows were considered “numerous” in Stream Reaches 2 and 3 in 2005 (USFWS 2005b), and in 2006, approximately 100 were collected immediately upstream of Stream Reach 2 (USFWS 2005a). Gila Topminnows have been reported in the past within additional reaches of Cienega Creek during various survey efforts from 1985 to 1995 (Weedman et al. 1996). USFWS (1998) reports that Gila Topminnows are found in over 13 km of Cienega Creek and that no nonnative fish are present within this stretch, representing the largest natural topminnow habitat known within the species entire range. Gila Topminnows were captured by the BLM within the lower and upper reaches of Cienega Creek in 2005, 2007, and 2008, and one was captured within Mattie Canyon in 2007 but none were observed in 2008 (Ehret and Simms 2009). Gila Topminnows within Cienega Creek have experienced statistically significant declines since 1989; however, the species has remained present in most of the sampling stations from 1989 through 2005, and appears to have expanded back into Mattie Canyon in 2006 (Bodner et al. 2007). As part of an effort intended to create, enhance, and protect habitat for at-risk species within the Las Cienegas NCA, Caldwell et al. (2011) identified numerous new suitable renovated pond sites for Gila Topminnow re-establishment within Upper and Lower Cienega Creek, and within other portions of the Empire Valley.


Huachuca Water Umbel


Listing Status


The Huachuca water umbel (Lilaeopsis schaffneriana var. recurva) was listed as an endangered species on January 6, 1997 (USFWS 1997c). Critical habitat was designated on July 12, 1999 (USFWS 1999).


Critical Habitat Designation


Critical habitat for Huachuca water umbel includes seven units in the following areas: Sonoita Creek, Santa Cruz River, Scotia Canyon, Sunnyside Canyon, Garden Canyon, and the Verde River in Yavapai County; lower Gila River, San Pedro River, and Aravaipa Creek in Pinal and Graham counties; portions of Eagle Creek in Graham and Greenlee counties; and the upper Gila River in Catron, Grant, and Hidalgo counties, New Mexico (USFWS 1999). The PCEs of critical habitat include, but are not limited to, the following habitat components (USFWS 1999:37444):


1. Sufficient perennial base flows to provide a permanently or nearly permanently wetted substrate for growth and reproduction of Lilaeopsis;


A stream channel that is relatively stable but subject to periodic flooding, which provides for rejuvenation of the riparian plant community and produces open microsites for Lilaeopsis expansion;


A riparian plant community that is relatively stable over time and in which nonnative species do not exist or are at a density that has little or no adverse effect on resources available for Lilaeopsis growth and reproduction; and


In streams and rivers, refugial sites in each watershed and in each reach, including but not limited to, springs or backwaters of main stem rivers, allowing each population to survive catastrophic floods and recolonize larger areas.


There is no designated critical habitat for this species within the action area.


Taxonomy


In the genus Lilaeopsis, the species schaffneriana is one of five species in North America and contains only one variety, recurva (AGFD 2003). The USFWS originally listed this taxon as Lilaeopsis schaffneriana ssp. recurva (USFWS 1997c). As of November 13, 1999, however, L. schaffneriana var. recurva is used by USFWS in its List of Endangered and Threatened Plants (AGFD 2003). Subspecies recurva is used by other authorities.


Threats and Limiting Factors


Habitats for Huachuca water umbel are threatened by growing water demands and associated diversions and impoundments, livestock grazing (which contributes to the degradation of watersheds resulting in destructive flooding), introduction of invasive nonnative plant species, and sand and gravel mining (AGFD 2003; USFWS 2008f). Some wetland areas occupied by Huachuca water umbel have been invaded by nonnative plants, including Bermuda grass (Cynodon dactylon) and watercress (Rorippa nasturtium-aquaticum). There is evidence that water umbels are often outcompeted, and sometimes even eliminated, by these nonnative species. Huachuca water umbel seems to do best along stream courses where flooding and scouring periodically remove competing vegetation, situations where Huachuca water umbel persists because of its ability to recolonize from rhizomes. After spring floods scour a riparian system containing Huachuca water umbel, it is typically one of the first plants to reestablish. 


Similar to the previously-discussed species, the effects of climate change (i.e., decreased precipitation and water resources) are a threat to many species, including the Huachuca water umbel. For example, temperatures rose in the 20th century and warming is predicted to continue over the 21st century, and although climate models are less certain about predicted trends in precipitation, the southwestern United States is expected to become warmer and drier (USFWS 2007b). In addition, precipitation is expected to decrease in the southwestern United States, and many semi-arid regions will suffer a decrease in water resources due to climate change, as a result of less annual mean precipitation and reduced length of snow season and snow depth. Approximately half of the precipitation within the range of the Huachuca water umbel typically falls in the summer months; however, the impacts of climate change on summer precipitation are not well understood. Drought conditions in the southwestern United States have increased over time and have likely contributed to loss of Huachuca water umbel populations since the species was originally listed in 1997, and likely historically. Climate change trends are likely to continue, and the impacts on species will likely be complicated by interactions with other factors (e.g., interactions with nonnative species and other habitat-disturbing activities). 


Habitat


The Huachuca water umbel is an herbaceous, semiaquatic to occasionally fully aquatic, perennial plant requiring perennial water, gentle stream gradients, and mild winters; occurring in cienegas or marshy wetlands at elevations ranging from approximately 2,000 to 6,000 feet above mean sea level within Sonoran desertscrub, grassland or oak woodland, and conifer forest vegetation communities (AGFD 2003; USFWS 1999). Plants can be found in unshaded or shaded sites in shallow water, saturated soil near seeps, or in springs and streams where it grows in submerged sand, mud, and/or silt in water depths ranging from 2.0–16.0 inches, but occasionally as deep as 10.0 inches. The current availability of habitat for the Huachuca water umbel is of concern as cienegas, perennial streams, and rivers in the desert southwest are becoming increasingly rare with estimates that up to 90% of the riparian habitat along Arizona’s major desert watercourses have been lost, degraded, or altered over the years; and this species only occupies a small portion of these rare habitats. 


Reproductive Biology


The Huachuca water umbel is an herbaceous, semi-aquatic perennial plant with slender, erect leaves that reproduces sexually through flowering and asexually from rhizomes, which is likely the primary reproductive mode (USFWS 1997c). An additional dispersal opportunity occurs as a result of the dislodging of clumps of plants, possibly allowing this species to re-root in different sites along an aquatic system during flooding or high-flow events. Flowering has been observed from March through October, although Huachuca water umbel typically flowers in June through August, with fruits developing in July through September (Arizona Rare Plant Committee n.d.[2002]).


Rangewide Distribution and Abundance


The currently known range of Huachuca water umbel includes southeastern Arizona and adjacent Sonora, Mexico (USFWS 1999). Within this range, the plant has been documented at 28 sites (Pima County 2001); 24 in Arizona and four in Mexico. Populations in Mexico are found along Black Draw, a few miles south of the San Bernardino National Wildlife Refuge (NWR) boundary and at Los Fresnos, approximately 2 miles south of the International Boundary southwest of the Huachuca Mountains. Huachuca water umbel apparently has been extirpated from six of the 28 previously documented sites (Pima County 2001), including four sites in Arizona: two sites at Saint David, Tucson (Santa Cruz River), and Monkey Springs (AGFD 2003). 


Arizona Distribution and Abundance


In Arizona, Huachuca water umbel has been documented at disjunct locations in Santa Cruz, Cochise, and Pima counties (AGFD 2003). In Santa Cruz County, it is known from Canelo Hills/Turkey Creek, Sonoita Creek, and the San Rafael Valley. Populations in Cochise County include the Huachuca Mountains, San Pedro River, and San Bernardino Valley. The majority of plants in Arizona are found along the San Pedro River. Prior to 2001, the only known extant sites in Pima County were at Empire Gulch in the Las Cienegas NCA (Pima County 2001). In 2001, two new populations were discovered in Pima County: one at the Cienega Creek Natural Preserve and one at Bingham Cienega. The Bingham Cienega Preserve population (or metapopulation) includes scattered groups of plants distributed throughout the preserve. 


Status and Distribution in the Action Area


Surveys for this species have not been conducted within the action area for the purposes of the proposedis project, and although habitat for this species may occur, there are no known occurrences of this species within the footprint of the proposed mine. Before 2001, the only known extant site of the Huachuca water umbel in Pima County was at Empire Gulch in the Las Cienegas NCA, which is within the action area (Pima County 2001). Since that time, this species has been found in other locations within the action area: in a small patch along Cienega Creek in the county’s reserve upstream from of the confluence of Cienega Creek and Davidson Canyon (Engineering and Environmental Consultants Inc. [EEC] 2001); in Las Cienegas NCA, from the confluence of Cienega Creek with Gardner Canyon north to the northern boundary of the NCA, and; in middle Cienega Creek (AZHGIS 2011). The Huachuca water umbel populations within Las Cienegas NCA include (BLM 2011) (Figure 98, Appendix D): 1) 19 patches recorded between the headwaters of Cienega Creek near the southern boundary of the NCA, north to the confluence of Cienega Creek with Gardner Canyon; 2) 61 patches recorded between the confluence of Cienega Creek with Mattie Canyon, north to Powerline Road; 3) 16 patches recorded within Cienega Creek between the Narrows Powerline Road, north to the Narrows; 4) 1 patch recorded within Lower Empire Gulch between Rattlesnake Tank and the confluence with Cienega Creek; and 5) 3 patches recorded within Mattie Canyon between the spring source and the confluence with Cienega Creek. 


Jaguar


Listing Status


The Jaguar was listed as an endangered species in the U.S. portion of the species range on July 22, 1997 (USFWS 1997b), without critical habitat. The non-U.S. population was listed as endangered in 1972 (USFWS 2000). In 2008, the USFWS formalized its determination that a U.S. recovery plan for the Jaguar would not advance the conservation of the species (USFWS 2008e). In 2010, the USFWS announced that designation of critical habitat is of the Jaguar is prudent (USFWS 2010a). As a result, the USFWS, together with the Jaguar Recovery Team, is in the process ofhave developeding a recovery outline, with scientific population and habitat analyses, for Jaguars in the northern portion of their range, which will be considered in the preparation of a critical habitat proposal for the species in the northern portion of their range (Jaguar Recovery Team 2012). This document is “based on the best currently available information” and “it provides a preliminary strategy for the Jaguar that will guide recovery actions until a recovery plan is available” (Jaguar Recovery Team 2012:3).	Comment by Angela Barclay: http://www.fws.gov/southwest/es/arizona/Documents/SpeciesDocs/Jaguar/049777%20-%20Jaguar%20Recovery%20Outline.pdf


Taxonomy


The Jaguar is the only extant representative of the genus Panthera in the Americas (Eizirik 2001). Recent studies have failed to find evidence for well defined subspecies of Jaguar; there is clinal north-south variation, but the differentiation within the supposed subspecies is larger than that between them and thus does not warrant subspecies subdivision due to the absence of a clear geographical subspecies structure. 


Threats and Limiting Factors


Habitat destruction and modification, and the illegal killing of Jaguars are the two most significant threats to the Jaguar (Jaguar Recovery Team 2012). The legal (and illegal) killing of Jaguars and their potential prey species have also contributed to the historical decline of the species in the U.S. (USFWS 2008c). Despite protections, illegal killing of Jaguars continues to be a major threat to the species south of the U.S.-Mexico border, and the U.S. has little authority to implement actions needed to recover species outside its borders (Jaguar Recovery Team 2012). Human population growth and development has both direct and indirect impacts on Jaguar survival and mortality because it fragments habitat and isolates populations of Jaguars and other wildlife. Further, roads may directly impact Jaguars and their habitat, resulting in mortality caused by vehicles, disturbance, habitat fragmentation, changes in prey numbers or distribution, and provision of increased access for legal or illegal harvest. There are no known diseases or predators that threaten the Jaguar (USFWS 1997b); however, the potential role of disease is poorly understood for the Jaguar, and wild felid diseases are an increasing threat to wild cats due to habitat restriction and fragmentation and encroachment from domestic animals (Jaguar Recovery Team 2012). 


Other cCurrent threats identified by USFWS include the development of infrastructure projects (e.g., pedestrian fences, etc.) along the U.S.-Mexico international border, which could impede the movements of Jaguars (USFWS 2008c). The legal or illegal killing of Jaguars and their potential prey species have also contributed to the historical decline of the species in the U.S.Recent drought and apparent climate change, resulting in habitat loss, fragmentation, and degradation, are thought to be a limiting factor within the range of this species in Arizona and New Mexico (e.g., the montane woodlands at higher elevations in the Santa Rita, Santa Catalina, and Huachuca Mmountains have all experienced drought and associated large-scale catastrophic wildfires in recent years).


Figure 9. Huachuca Water Umbel Locations.



Section 4(a)(1) of the ESA outlines five factors to consider when a species is a candidate for listing as threatened or endangered, one of which is “other natural or manmade factors affecting its continued existence” and includes a discussion of climate change (Jaguar Recovery Team 2012). Similar to the previously-discussed species, the effects of climate change (i.e., decreased precipitation and water resources) are a threat to many species, including the Jaguar. For example, temperatures rose in the 20th century and warming is predicted to continue over the 21st century, and although climate models are less certain about predicted trends in precipitation, the southwestern United States is expected to become warmer and drier (USFWS 2007b). In addition, precipitation is expected to decrease in the southwestern United States, and many semi-arid regions will suffer a decrease in water resources due to climate change, as a result of less annual mean precipitation and reduced length of snow season and snow depth. Approximately half of the precipitation within the range of the Jaguar typically falls in the summer months; however, the impacts of climate change on summer precipitation are not well understood. Drought conditions in the southwestern United States have increased over time and may have contributed to loss of Jaguar populations since the species was originally listed in 1997, and possibly historically. Climate change trends are likely to continue, and the impacts on species will likely be complicated by interactions with other factors (e.g., stochastic events driven by climate, such as drought and wildfires in Jaguar habitat, and other habitat destruction and fragmentation) (Jaguar Recovery Team 2012). 


Habitat


Jaguars are known from a variety of vegetation communities in North and South America, and in southern Sonora, Sinaloa, Nayarit, and Jalisco. Range-wide, Jaguars appear to prefer a warm, tropical climate, including lowland wet communities, swampy savannas or tropical rain forests (USFWS 2008c). In the southwestern U.S., the more open, dry habitat of has been identified as marginal in terms of water, cover, and prey densities (Rabinowitz 1999); however, others have documented Jaguars in northwestern Mexico and the southwestern U.S. in more , but they are also known to occur in arid areas, including thornscrub, desertscrub, lowland desert, mesquite grassland, Madrean oak woodland, and pine-oak woodland communities of northwestern Mexico and southwestern U.S. with a closed vegetative structure (Boydston and López Gónzalez 2005; McCain and Childs 2008). Based on 25 Jaguar sighting records in Arizona, the majority of Jaguars were observed in scrub grasslands (56%) and Madrean evergreen forests (20%), all were within 6.2 miles of a water source, and most occurred in moderately rugged to extremely rugged terrain (Hatten et al. 2005). Additionally, river valleys, and other drainage features, likely “provide travel corridors for Jaguars, along with higher prey densities, cooler air, and denser vegetation than surrounding habitats” (Jaguar Recovery Team 2012:13). 


As part of the process of developing a recovery outline for Jjaguars in the northern portion of their range, and in the preparation of a critical habitat proposal for the species, habitat suitability criteria for the Jjaguar has been developed, and a map was produced delineating potential Jjaguar habitat (approximately 6.5 million acres) in Arizona and New Mexico (Hatten et al. 2003) (Figure 10). Additionally, a study was conducted to design a blueprint of priority conservation areas, composed of core habitats (i.e., conservation units) and conservation corridors, for Jaguars in the U.S.-Mexico border region (Grigione et al. 2009). The areas were identified based on sightings of the species from the early 1900s to 2003, conducting field surveys, and holding a GIS-based habitat mapping workshop in which scientists shared information on the distribution and status of the species. The two units that were delineated with the highest priority in the Arizona-Mexico border region include the Sierra Madre North and the Sky Islands Units. Two corridors connecting the Sierra Madres and the Sky Islands were also identified as units needing further study. 


In the U.S.-Mexico borderlands, peccaries (javelina) and deer (white-tailed [Odocoileus virginianus] and mule [O. hemionus]) are presumably dietary mainstays; range-wide, the list of prey taken by Jjaguars includes more than 85 species, including numerous species of turtles, birds, fish, and livestock (AGFD 2004). Other potential prey species in the southwestern U.S. include coatis (Nasua nasua), skunk 


Figure 10. Potential habitat for the Jaguar within Southeastern Arizona.









(Mephitis spp., Spilogale gracilis), raccoon (Procyon lotor), and jackrabbit (Lepus spp.) (Hatten et al. 2005). Studies indicate that Jjaguars selectively use areas away from certain forms of human influence (USFWS 2008c). 


Jaguars have relatively large home ranges and appear to select relatively intact habitats away from human settlements (USFWS 2008c). Jaguar home ranges are highly variable and depend on topography, available prey, and population dynamics. Home ranges and are variablevary: from 11–15 square miles in Belize; and from 10–25 square miles for females in the dry and wet seasons, respectively, in Jalisco, Mexico (Brown and López González 2001; USFWS 2008c); from 5–52 square miles during the wet season and 11–64 square miles during the dry season for males in Brazil, Venezuela, and Belize; and 38 square miles for two males and 16 square miles for four females in the tropical deciduous forest for Jalisco, Mexico (Jaguar Recovery Team 2012). Limited home range studies have been conducted for Jaguars in northwestern Mexico, The average home range of radio-collared male Jaguars in Venezuela was from 19–30 square miles but telemetry data from an adult female in Sonora, Mexico during the dry season was 39 square miles, and c. amera trap data indicated that the average male home range in Sonora is 32–77 square miles. No home range studies using standard radio-telemetry techniques have been conducted for Jaguars in northwestern Mexico or southwestern U.S.; however, but McCain and Childs (2008), based on the use of camera-traps in south-central Arizona, report one male Jaguar was reported in south-central Arizona as having a minimum observed “range” of 525 square miles McCain and Childs (2008); however, female Jaguar scat was used at some camera traps at various times and the potential influence of this on the observed range of this male is unknown (Jaguar Recovery Team 2012). 



Reproductive Biology


Jaguars generally breed year-round; however, at the south and north ends of their range, they may breed only in the spring (AGFD 2004; USFWS 2008c; Jaguar Recovery Team 2012). Gestation period is approximately 100 days, and litters range from one to four cubs (usually two), and cubs remain with their mother for nearly two years. Females begin sexual activity at three years of age and males at four. Jaguars have been reported to live up to 11–12 years in the wild. 


Rangewide Distribution and Abundance


Jaguars historically ranged from the southern U.S. (California, Arizona, New Mexico, Texas, and possibly Louisiana) to southern Argentina (AGFD 2004; USFWS 2008c). Currently, they range from the southwestern U.S. (Arizona, New Mexico and Texas) to Brazil and northern Argentina. Abundance and population trends for the Jaguar are not well known; however, 5,680 observations of jaguars have been reported at 535 separate locations throughout the species’ range during the past 10 years (USFWS 2010a). The Jaguar is known to be extant in about 3.4 million square miles, which represents 46% of its historical range; the probability of long-term survival of the Jaguar is considered high in 70% of the currently occupied range (over 2.3 million square miles), and it is considered to be extirpated in 37% of its historical range (Sanderson et al. 2002). 


The last Jaguar sightings in California, Texas, and Louisiana were documented in the late 1800s to early 1900s (Brown and López González 2001; USFWS 2008c; Jaguar Recovery Team 2012). More than 60 Jaguars are reported as having been killed in Arizona and New Mexico between 1900 and 2000. Sightings in the U.S. in the late twentieth century to the present have occurred mainly along the U.S.-Mexico international border. Five, possibly six, individual Jaguars were documented in the U.S. between 1996 and 2011: two in New Mexico and three or four in Arizona. Three records of a female with kittens have been documented in the U.S., although none since 1910, and no females have been confirmed in the U.S. since 1963. The most northern recently documented breeding population of Jaguars occurs about 130 miles south of the U.S.-Mexico international border.


In northwestern and western Mexico, Jaguars occur in Colima, Jalisco, Nayarit, Sinaloa, Chihuahua, and Sonora to the border with the U.S. (Jaguar Recovery Team 2012). Breeding populations currently occur in Jalisco, Nayarit, Sinaloa, and Sonora with the most northern recently documented breeding population of Jaguars occurring in Sonora approximately 130 miles south of the U.S.-Mexico international border (Brown and López-González 2001). Approximately 30 miles south of the U.S. border near Naco, Mexico, two Jaguars have been documented at Rancho El Aribabi, Sonora, and one Jaguar has been documented in the Sierra Los Ajos since 2009. Jaguar population estimates in northwestern Mexico are 50-271 in Sonora, 211 in Sinaloa, 92 in Nayarit, and 176-500 in Jalisco (Jaguar Recovery Team 2012). 


Arizona Distribution and Abundance





The number of historical records of female Jaguars with young in Arizona suggests that there was once a breeding population in the state; however, because females have not been observed in the U.S. in nearly 50 years, Jaguars in the U.S. are thought to be part of a population originating (and breeding) in Mexico (USFWS 2008c). Additionally, it appears that Arizona does not support a significant Jaguar population because the southwestern U.S. lies at the extreme northern limit of the Jaguar’s range, and may support only marginal habitat for the species because of recent altered habitat from drought and associated large-scale catastrophic wildfires in recent years. Hatten et al. (2003) estimated that 21% to 30% of Arizona (23,940–34,200 square miles) is potentially suitable as Jaguar habitat; however, the species currently occurs on an occasional basis in only a small portion of this area. The habitat suitability map that was produced delineating potential Jaguar habitat indicated that there is approximately 6.5 million acres in Arizona and New Mexico (Hatten et al. 2003) (see Figure 109).


Historically, Jaguars have been reported at numerous locations in Arizona, as far north as the Grand Canyon; however, all Arizona records since 1965 have been in the southern portion of the state, one record near the Santa Cruz River and the other records in the Peloncillo, Baboquivari, Dos Cabezas, Patagonia, and Santa Rita, and Whetstone mountain ranges within Cochise, Pima, and Santa Cruz counties (Brown and López González 2001; USFWS 2008c; AGFD 2011; Jaguar Recovery Team 2012) (see Figure 109). Two male Jaguars were repeatedly photographed in southeastern Arizona, one of which was the same individual that was observed in the Baboquivari Mountains in 1996, and this same male was captured, collared, and released in February 2009 (AGFD 2009; USFWS 2008c). Because tracking-collar data transmitted in the days following the capture and collaring indicated a reduced pattern of movement and foraging, the male was recaptured and evaluated by expert veterinarians at the Phoenix Zoo and he was diagnosed with severe and unrecoverable kidney failure so he was euthanized (AGFD 2009). 


Prior to 2011, the nearest known recent sighting of a Jaguar to the action area was in the Baboquivari Mountains in 2009: the easternmost portion of the range of this individual was located approximately 20 miles southwest of the action area (WestLand 2011a). In June of 2011, an unconfirmed sighting (AGFD Class II-7) of a Jaguar was reported in Mansfield Canyon in the Santa Rita Mountains in Santa Cruz County (personal communication, Eric Gardner, AGFD Non-Game Species Coordinator, 2011): this sighting was approximately 13 miles south of the proposed mine footprint and 8 miles south of the action area. On November 19, 2011, a confirmed sighting of an adult male Jaguar occurred when heit was treed by a mountain lion hunter and his dogs in a canyon in the Whetstone Mountains in Cochise County approximately 25 miles east of the proposed project area and 10 miles east of the action area (AGFD 2011; Jaguar Recovery Team 2012).


Status and Distribution in the Action Area


Historically, there are several records of Jaguars from southern Arizona, three of which are known from the Santa Rita Mountains (Helvetia in 1917, base of Mt. Baldy in 1918, and Greaterville in 1919), and one from the Empire Mountains (1961) within the action area (Brown and López González 2001). There have been no confirmed sightings of Jaguars in the action area since 1961. 


Surveys for this species have not been conducted within the action area for the purposes of the proposedis project; however, the University of Arizona has received funding for a three-year project to detect and monitor Jaguars through the use of still and video “camera traps” motion-sensor “trail” cameras along the northern boundary of the US-Mexico international border, from the Baboquivari Mountains in Arizona to the Animas Mountains in New Mexico (Jaguar Recovery Team 2012need reference). Most of the cameras are expected be located on public lands; although no specific sites have been selected, it is possible that some cameras will be located within the Santa Rita Mountains and possibly even within or adjacent to the action area. 


Lesser Long-nosed Bat


Listing Status 


The Lesser Long-nosed Bat was listed as endangered in 1988 without critical habitat (USFWS 1988). A recovery plan was completed in 1997 (USFWS 1997a).


Recovery Plan


No recovery units or management areas were developed as part of the 1997 recovery plan; however, the plan The recovery plan states that the Lesser Long-nosed Bat will be considered for down-listing to threatened once three major maternity roosts and two post-maternity roosts in the U.S. and three maternity roosts in Mexico have remained stable or increased in size for at least 5 years, following the approval of the Recovery Team (USFWS 1997a). Following a 5-year review of the status of Lesser Long-nosed Bat, USFWS determined that while Lesser Long-nosed Bat populations do not currently meet the definition of “endangered,” the protection afforded by the ESA is warranted because of the continued vulnerabilities of key roost sites (USFWS 2007c). 


Taxonomy


The Lesser Long-nosed Bat was originally listed as Leptoynycteris sanborni, Sanborn’s Long-nosed Bat (USFWS 1988). Wilkinson and Fleming (1996) support the classification of this bat as Leptonycteris curasoae. They further define two subspecies, L. c. curasoae (found in the southern portion of the range) and L. c. yerbabuenae (found in the northern portion of the range). Some researchers support the raising of L. c. yerbabuenae to specific status as Leptonycteris yerbabuenae (Cole and Wilson 2006). However, USFWS currently classifies the listed entity as Leptonycteris c. yerbabuenae. Information gathered during the 5-year status review indicates that additional investigation into the taxonomy of the Lesser Long-nosed Bat is warranted (USFWS 2007c).


Threats and Limiting Factors


The primary threats to the Lesser Long-nosed Bat are roost site loss or disturbance and impacts to forage availability (USFWS 2007c). Other tThreats that have contributed to the current endangered status of the species include: roost disturbance and deterioration, border activities, recreation, vandalism, fire, vampire-bat control, mine closures, and forage availability. 


Similar to the previously-discussed species, the effects of climate change (i.e., decreased precipitation and water resources) are a threat to many species, including the Lesser Long-nosed Bat. For example, temperatures rose in the 20th century and warming is predicted to continue over the 21st century, and although climate models are less certain about predicted trends in precipitation, the southwestern United States is expected to become warmer and drier (USFWS 2007b). In addition, precipitation is expected to decrease in the southwestern United States, and many semi-arid regions will suffer a decrease in water resources due to climate change, as a result of less annual mean precipitation and reduced length of snow season and snow depth. Approximately half of the precipitation within the range of the Lesser Long-nosed Bat typically falls in the summer months; however, the impacts of climate change on summer precipitation are not well understood. Drought conditions in the southwestern United States have increased over time and may have contributed to loss of Lesser Long-nosed Bat populations since the species was originally listed in 1988, and possibly historically. Climate change trends are likely to continue, and the impacts on species will likely be complicated by interactions with other factors (e.g., interactions with habitat-disturbing activities and impacts to forage resources). 


Habitat


In the U.S., suitable Lesser Long-nosed Bat habitat includes desert grasslands and shrublands up to the oak transition zone; plant communities typically occupied by the species are paloverde-saguaro, semidesert grassland, and oak woodland (USFWS 1997a). A suitable day roost, typically a cave or mine, is probably the most important habitat requirement; however, potentially suitable roosts must be within reasonable foraging distances of sufficient amounts of required foods (the nectar and pollen of paniculate agave flowers and the nectar, pollen, and fruit produced by columnar cacti). In Arizona, four species of paniculate agaves: Palmer’s agave (Agave palmeri), Parry’s agave (A. parryi), desert agave (A. deserti), and amole (A. schotti), and two columnar cacti; saguaro cactus and organ pipe cactus (Stenocereus thurberi), provide the main food sources for this nectivorous bat. The columnar cacti occur in lower-elevation areas of the Sonoran Desert region while the paniculate agaves are found primarily in higher-elevation areas, such as desert grasslands, shrublands, and montane habitats. Concentrations of food resources for this species are patchily distributed and available seasonally; cactus flowers and fruits are available during the spring and early summer, while blooming agaves are primarily available during mid- to late summer (typically from July through early October). 


Foraging areas experiencing regular, ongoing use, based on nectar and pollen production, may be of particular importance to the Lesser Long-nosed Bat, as they appear to select areas with evidence of high resource abundance in previous years (old floral stalks) suggesting site fidelity to particular agave stands (USFWS 2007c). A reduction in, or further fragmentation of, agave populations could have serious effects on bat behavior, forcing individual Lesser Long-nosed Bats to travel farther, to roost in suboptimal situations, or to compete with one another for food at remaining plants. These effects likely would be especially evident during years of low flower production, when energy expended by bats is appreciably higher. The Lesser Long-nosed Bat is known to fly long distances from occupied roost sites to foraging sites; night flights from maternity colonies to flowering columnar cacti have been documented in Arizona at distances of up to 15 miles, and in Mexico up to 38 miles. Lesser Long-nosed Bats have been documented using hummingbird feeders many miles away from the closest potential roost site, including during the winter in Tucson (Lowery et al. 2009). Lesser Long-nosed Bat visitation rates to individual agave plants appear to increase as the number of flowering umbels per plant increase and where blooming progresses to mid-inflorescence, and foraging rates appear to decrease as blooming moves to the top of plants (USFWS 2007c). 


Lesser Long-nosed Bats roost in caves and abandoned mines and tunnels (USFWS 1988). Lesser Long-nosed Bats are known to “roost-switch”, possibly in response to forage availability, which makes the small number of known roosts potentially significant to the population (USFWS 2007c). A colony of bats may move among several roost sites, and they may require multiple roost sites to meet their foraging and reproductive needs (Cole and Wilson 2006). The lack of, or presence of few Lesser Long-nosed Bats at a roost at one time does not indicated that bat numbers have declined or mean that the roost site is insignificant, or vice versa (USFWS 2007c). The number of known roosts is limited; therefore, the loss of even one or two key roost sites could threaten the population. 


Reproductive Biology


In Arizona, Lesser Long-nosed Bat roosts are typically occupied from April to as late as early November (Slauson 2000), although the species has been recorded at hummingbird feeders in Tucson during the winter (Lowery et al. 2009). During spring, adult females, most of which are pregnant, arrive in Arizona and gather into maternity colonies in the southwestern portion of the state at low elevations near concentrations of flowering columnar cacti (USFWS 2007c). Maternity colonies disband in July and August after the young are volant, and there is a decline of food resources around maternity roosts. 
A coincidental increase of blooming agaves results in most females and young moving north and east to late summer roosts, some moving to higher elevations (up to more than 6,000 feet above mean sea level), primarily in southeastern Arizona near high concentrations of blooming paniculate agaves. Dates of these seasonal movements, however, are variable from one year to the next based on observations (USFWS 1997a). 


Rangewide Distribution and Abundance


The Lesser Long-nosed Bat is found from southern Arizona and extreme southwestern New Mexico, through western Mexico, and south to El Salvador (USFWS 1997a). There were 17 known major Lesser Long-nosed Bat roost sites in Arizona and Mexico in the early 1990s and 12 major maternity roost sites. Based on surveys conducted in 1992 and 1993, it was estimated that more than 200,000 bats occupied 16 of the 17 sites and that the maternity roosts are occupied by more than 150,000 bats. Current population numbers of Lesser Long-nosed Bats exceed the levels known and recorded at the time of listing in 1988 (USFWS 2007c). Numbers of Lesser Long-nosed Bats at most of the roost sites in both the U.S. and Mexico are stable or increasing; however, the number of known roost sites has not increased significantly.


Arizona Distribution and Abundance


In southern Arizona, Lesser Long-nosed Bat roosts have been found from the Picacho Mountains (Pinal County) southwest to the Agua Dulce Mountains (Pima County), southeast to the Chiricahua Mountains (Cochise County), and south to the international boundary (USFWS 2008c). Individuals have also been observed near the Pinaleño Mountains (Graham County) and as far north as Phoenix and Glendale (Maricopa County) and from far southwestern New Mexico in the Animas and Peloncillo mountains (Hidalgo County) (USFWS 1997a). There are three known Lesser Long-nosed Bat maternity roosts (Copper Mountain, Bluebird, and Old Mammon) and approximately 40 total Lesser Long-nosed Bat lesser long-nosed bat roosts in Arizona (USFWS 2007c). Population estimates at Arizona roosts (maternity and post-maternity) were identified in the Lesser Long-nosed Bat Recovery Plan (USFWS 1997a). 


According to USFWS (2007c), numbers provided do not accurately represent the total number of Lesser Long-nosed Bats in Arizona for the following reasons: 1) counts include a combination of maternity roosts and late-summer roosts; 2) only those roosts identified in the Lesser Long-nosed Bat Recovery Plan are monitored; 3) multiple counts at each roost each year are not conducted; and 4) roost-monitoring experience indicates that developing a definitive population estimate for this species is difficult. Bats found in maternity roosts early in the year could occupy late-summer roosts, resulting in double counting of some individuals. Furthermore, the number of Lesser Long-nosed Bats at any given roost fluctuates considerably each year and among years. 


In addition, researchers have found increasing, stable populations at roost sites not identified for monitoring in the Lesser Long-nosed Bat Recovery Plan, including steady increases in numbers of Lesser Long-nosed Bats at roost sites on Fort Huachuca in the Huachuca Mountains, based on monitoring over the past 10 years (USFWS 2007c). Known Lesser Long-nosed Bat maternity roosts are all more than 75 miles from the proposed project footprint; however, known major postmaternity roosts, including Patagonia Bat Cave and State of Texas, are within about 40 miles of the proposed project footprint, and several small postmaternity roosts are closer. 


Status and Distribution in the Action Area


Recent Surveys 


Agave Surveys. Palmer agave surveys in the vicinity of the proposed mine footprint were conducted between June 16 and September 8, 2008 (WestLand 2009e). Prior to the surveys, WestLand divided the project area into 2.47-acre units, for a total of 1,915 units. A random subset of 191 units (10%) was then selected for sampling; field sampling was ultimately conducted in 76 of these 191 units. Within each sampling unit, the southeast quarter (i.e., plot) was selected for detailed counts of living rosettes and flowering stems. 


A regional analysis of Palmer agave numbers also was undertaken in 2008 to better understand the significance of the agave population on the Rosemont Copper property (WestLand 2009e). The analysis focused on the north and east sides of the Santa Rita Mountains and Empire Cienega and included the Rosemont Copper property outside the impact area. A total of 116 plots (averaging 10.5 acres; 1,218 acres total) was surveyed from available access roads and rosettes and successful flowering stems were counted. Rosette density information from these plots is not directly comparable to the more intensively sampled plots in the impact area because of the difficulty seeing smaller rosettes from the road; however, successful flowering stems were considered readily visible from adjacent access roads, and these data are therefore potentially useful for comparing regional plots with plots in the impact area. 


WestLand surveyed for agave (Agave spp.) along approximately 22.4 linear miles (1,158 acres) of proposed utility corridors in 2009 (WestLand 2010), and approximately 38 acres of additional lands adjacent to the corridor in September 2011 (WestLand 2011e).


Bat Surveys. Bat surveys of the proposed project area and vicinity were conducted in 2008 (WestLand 2009f), 2009 (Buecher et al. 2010), 2010 (Buecher et al. 2010), and 2011 (WestLand 2011f). Methods included active and passive ultrasonic acoustic sampling at flowering agaves, infrared photography and observations of flowering agaves, and surveys of potential roost sites. 


In 2008, 143 potential bat roost sites (i.e., caves, mine shafts, and adits) were evaluated within the action area and surrounding region (WestLand 2009f). Of these 143 sites, 59 were within the proposed project footprint and 16 were near the proposed project footprint. Acoustic and/or roost site surveys were conducted on a total of 20 different dates between August 4 and November 12, 2008, and ultrasonic acoustic surveys and infrared surveys were conducted on five evenings between August 11 and September 16, 2008. Because Lesser Long-nosed Bats often remain silent while foraging, several sites also were monitored in 2008 with night vision equipment to further document use of flowering agaves. 


In 2009, 37 sites were examined during eight field visits conducted in August, September, and October (Buecher et al. 2010). Survey efforts in 2009 focused on sites that supported nectar-feeding bats in 2008 and sites where the potential for bats was considered high, including 1) the Helena Mine complex, which is characterized by multiple entrances, supported small numbers of L. yerbabuenae in 2008; 2) Adit S and Adit R-47, where accumulations of insectivorous bat guano was found in 2008; 3) R-46, which was not visited in 2009 but was thought to have high potential for bat use; 4) Chicago Mine (referred to as Site 9 in WestLand 2009f), which supported small numbers of Leptonycteris in 2008; and 5) R-2 (located in Sycamore Canyon), where one L. yerbabuenae was found in 2008. 


In 2010, three of the sites that were previously surveyed, including one site that contained Lesser Long-nosed Bats in 2008 and 2009 (Helena Mine complex), were revisited (Buecher et al. 2011). Additionally, the BLM conducted surveys on their lands near Helvetia late in 2010, and Lesser Long-nosed Bats were observed roosting on abandoned mine land features (Hughes 2011).


In 2011, 33 sites were examined in ten field visits in July, August and September (WestLand 2011f). Some sites surveyed were used by bats in previous years, and additional mines not covered during prior surveys were also evaluated. Evaluations included mine entry (internal surveys) and/or external roost evaluations (emergence surveys). 


Survey Results


Agaves. WestLand (2009e) reported that Palmer agave densities in the project area ranged from a minimum of 0 plants/acre to a maximum of 440 plants/acre; the mean density is approximately 56.7 plants/acre (n = 76). These results are based on sampling of 46.9 acres, or about 1% of the 4,730-acre project area. The number of agaves in the entire project area was estimated to be between approximately 196,268 and 306,209. The mean density of successful flowering stems in the project area reported by WestLand was 1.18/acre; in comparison, the mean density of successful flowering stems on regional plots was 1.14/acre. From these data, WestLand estimated that about 2.5% of the rosettes produced successful flowering stems. The range of flowering stems was estimated to be between 3,951 and 7,187 within the impact area. Although the variability per acre was much greater on regional than impact-area plots, this difference is expected, given the much larger area included in the regional survey. 


During surveys of the proposed utility corridor, 371 agave locations were recorded in 2009, and many of the agave locations included more than one plant (WestLand 2010). A total of 53 Palmer’s agaves in 37 locations were recorded during the 2011 survey (WestLand 2011e).


Lesser Long-nosed Bats. In 2008, Lesser Long-nosed Bats were documented foraging regularly on agaves in the proposed project area from late August to mid-September based on the results of acoustic and infrared surveys (WestLand 2009f). Lesser Long-nosed Bat calls were recorded at 23 of the 27 Palmer agave sites where acoustic surveys were successful (i.e., no equipment failures), and night vision equipment was successful in detecting frequent Lesser Long-nosed Bat visits to flowering Palmer agaves. 


Lesser Long-nosed Bats were documented roosting at three sites within the action area in 2008: Site 9 (the name was changed to Chicago Mine in Buecher et al. 2010), Site R-2, and the Helena Mine complex (Figure 110). The Chicago Mine was visited five separate times during 2008; approximately 12 to 15 Lesser Long-nosed Bats were present in August, and none were present in late September. The R-2 site was visited once in 2008, which resulted in the confirmed sighting of one Lesser Long-nosed Bat. A small colony of 20 to 30 Lesser Long-nosed Bats was roosting at the Helena Mine complex in 2008. Only one of these sites (Site 9/Chicago Mine) is within the proposed project footprint and is located within the proposed mine pit. Site R-2 is immediately adjacent to the southwestern portion of the proposed fence line of the preferred alternative. Lesser Long-nosed Bats also were found at the Helena Mine complex approximately 1 mile north-northeast of the fence line for the preferred alternative. 


In 2009, Lesser Long-nosed Bats were documented at the same three roosts at which they were detected in 2008 (see Figure 110). The Chicago Mine was visited two times in 2009, and approximately 32 Lesser Long-nosed Bats were documented exiting the mine. The R-2 site was visited three times in 2009, which resulted in a single Lesser Long-nosed Bat observed on August 25, 2009, more than 50 detected with acoustic sampling and infrared video cameras on September 3, 2009, and the presence of Lesser Long-nosed Bats was documented on October 13, 2009. At the Helena Mine complex, more than 5,000 Lesser Long-nosed Bats were detected during an exit count in September. 


In 2010, Lesser Long-nosed Bats were documented roosting only at the Helena Mine complex site; however, the Chicago Mine and R-2 sites were not surveyed (Figure 110). Significantly fewer (approximately 150) Lesser Long-nosed Bats were detected overall during exit counts in 2010 than in 2009 (more than 5,000) (Buecher et al. 2011). However, some of the emergence counts were stopped early because of inclement weather, so it is unclear whether the reduced counts were accurate representations of the number of bats at these roost locations. 


In 2011, Lesser Long-nosed Bats were documented roosting at the Helena Mine complex site, the Chicago Mine, and R-2 sites (WestLand 2011f) (Figure 110). At the Helena Mine complex, approximately 4,650 Lesser Long-nosed Bats were detected during an exit count in August, and during a second emergence count in September, approximately 2,021 Lesser Long-nosed Bats were recorded. At the Chicago Mine, one Lesser Long-nosed Bat was detected roosting in July. At the R-2 site, three Lesser Long-nosed Bats were detected roosting in July. 


In summary, the action area is located in the postmaternity dispersal region for Lesser Long-nosed Bat (maternity colonies in southwestern Arizona disband in July and August), and there are numerous Palmer agaves and at least three active roosts within the action area. Of these roosts, only Chicago Mine is in the proposed project footprint. Although dates of arrival at postmaternity sites are variable in Arizona from one year to the next, surveys in the action area in 2008, 2009, 2010, and 2011 indicate that Lesser Long- nosed Bats forage and occupy roosts in the area beginning at least in early August and, based on results at the Helena Complex, continuing into October. The large number of this species present at the Helena Mine complex in 2009 and 2011 indicates that this site could be a roost complex of regional importance to Lesser Long-nosed Bats.


Mexican Spotted Owl


Listing Status


The Mexican Spotted Owl was listed as a threatened species on March 16, 1993 (USFWS 1993b). The USFWS appointed the Mexican Spotted Owl Recovery Team in 1993, which produced the Mexican Spotted Owl Recovery Plan in 1995 (USFWS 1995a), and a First Revision of the Draft Recovery Plan for the Mexican Spotted Owl is now available (USFWS 2011b). The USFWS designated critical habitat for Mexican Spotted Owl, effective September 30, 2004 (USFWS 2004). 


Recovery Plan


Increased surveys since the 1995 Recovery Plan have increased knowledge of owl distribution hence the reason for the revision of the recovery plan (USFWS 2011b). Population estimates recorded 464 more owl sites from 1990 to 2004 than from 1990 to 1993 in the U.S. as a result of new surveys being completed within previously unsurveyed areas. Additionally, given these changes to and new information regarding biology, threats, and habitat needs for this species, the USFWS decided to revisit and revise the 1995 Recovery Plan. The 1995 Mexican Spotted Owl Recovery Plan identified six recovery units (RUs) in the United States and five in Mexico (USFWS 1995a); the proposed project is located within the Basin and Range – West RU. The First Revision of the Draft Recovery Plan for the Mexican Spotted Owl renamed RUs as “Ecological Management Units” (EMUs) according to current USFWS guidelines and divided the owl range within the United States into five EMUs; the proposed project remains within the Basin and Range West EMU (USFWS 2011b). There are 161 known sites or owls in the Basin and Range West EMU.






Figure 11. Lesser Long-nosed Bat known roost locations.



Critical Habitat Designation


Approximately 8.6 million acres of critical habitat for Mexican Spotted Owl was designated in Arizona, Colorado, New Mexico, and Utah, mostly on federal lands (USFWS 2004). Within this area, critical habitat is limited to areas that meet the definition of protected and restricted habitat, as described in the recovery plan. Protected habitat includes all known owl sites and all areas within mixed-conifer or pine-oak habitat with slopes greater than 40% where timber harvest has not occurred in the past 20 years. Restricted habitat includes mixed-conifer forest, pine-oak forest, and riparian areas outside protected habitat. The action area overlaps approximately 430 acres of the far northeast corner of critical habitat Unit BR-W-12 in Santa Cruz and Pima counties; however, there are no recent documented occurrences of Mexican Spotted Owls within designated critical habitat in the action area;, thus, it is considered unoccupied.


The PCEs for Mexican Spotted Owl critical habitat were determined from studies of their habitat requirements and information provided in the Recovery Plan (USFWS 2004). Since owl habitat can include both canyon and forested areas, PCEs were identified in both areas (USFWS 2004:53211): 


PCEs Primary constituent elements related to forest structure include the following:


A range of tree species, including mixed conifer, pine-oak, and riparian forest types, composed of different tree sizes reflecting different ages of trees, 30% to 45% of which are large trees with diameter at breast height (dbh) of 12 inches or more;


A shade canopy created by the tree branches covering 40% or more of the ground; and,


Large, dead trees (snags) with a dbh of at least 12 inches.


PCEs Primary constituent elements related to the maintenance of adequate prey species include the following:


High volumes of fallen trees and other woody debris;


A wide range of tree and plant species, including hardwoods; and


Adequate levels of residual plant cover to maintain fruits and seeds, and allow plant regeneration.





PCEs Primary constituent elements related to canyon habitat include one or more of the following:


Presence of water (often providing cooler and often higher humidity than the surrounding areas);


Clumps or stringers of mixed-conifer, pine-oak, pinyon-juniper, and/or riparian vegetation;


Canyon wall containing crevices, ledges, or caves; and


High percent of ground litter and woody debris.


The forest habitat attributes listed above usually are present with increasing forest age, but their occurrence may vary by location, past forest management practices or natural disturbance events, forest-type productivity, and plant succession. These characteristics may also be observed in younger stands, especially when the stands contain remnant large trees or patches of large trees. Certain forest management practices may also enhance tree growth and mature stand characteristics where the older, larger trees are allowed to persist. 


Taxonomy


The Mexican Spotted Owl, Strix occidentalis lucida, is one of three subspecies in the species S. occidentalis: the other two subspecies are the Northern Spotted Owl (S. o. caurina) and the California Spotted Owl (S. o. occidentalis) (AGFD 2005). 


Threats and Limiting Factors


The two primary reasons for the original listing of the Mexican Spotted Owl in 1993: were historical alteration of habitat as the result of timber-management practices and the threat of these practices continuing as evidenced in existing national forest plans; the danger of stand-replacing fire was also cited (USFWS 1995a). In 1995, the Mexican Spotted Owl Recovery Team perceived limited threats overall to spotted owls in the Basin and Range - West RU as the result of human activities, but considered the primary threats to spotted owls within this RU to be catastrophic wildfire, recreation, and grazing. Since publication of the 1995 Recovery Plan, USFWS acquired new information on the threats to the Mexican Spotted Owl (USFWS 2011b): threats to its population in the U.S. have transitioned from commercial-based timber harvest to the risk of stand-replacing wildfire. 


Other pPotential threats to Mexican Spotted Owl habitat include domestic and wild ungulate grazing, recreation, fuels reduction treatments, wildfire, resource extraction (e.g., timber, oil, gas), and urban or rural development (USFWS 1995a; 2008c). West Nile Virus also has the potential to adversely impact the Mexican Spotted Owl and has been documented in Arizona, New Mexico, and Colorado, and preliminary information suggests that owls may be highly vulnerable to this disease (Courtney et al. 2004). Unfortunately, because of the secretive nature of owls and the lack of intensive monitoring of banded birds, it will be difficult to know when owls contract the disease or the extent of the impacts of West Nile Virus (genus Flavivirus) to the Mexican Spotted Owl rangewide.


The effects of climate change on the Mexican Spotted Owl are poorly understood (USFWS 1995a), but similar to the previously-discussed species, the effects of climate change (i.e., decreased precipitation and water resources) are a threat to many species, including the Mexican Spotted Owl. For example, temperatures rose in the 20th century and warming is predicted to continue over the 21st century, and although climate models are less certain about predicted trends in precipitation, the southwestern United States is expected to become warmer and drier (USFWS 2007b). In addition, precipitation is expected to decrease in the southwestern United States, and many semi-arid regions will suffer a decrease in water resources due to climate change, as a result of less annual mean precipitation and reduced length of snow season and snow depth. Approximately half of the precipitation within the range of the Mexican Spotted Owl typically falls in the summer months; however, the impacts of climate change on summer precipitation are not well understood. Drought conditions in the southwestern United States have increased over time and may have contributed to loss of Mexican Spotted Owl populations since the species was originally listed in 1995, and possibly historically. Climate change trends are likely to continue, and the impacts on species will likely be complicated by interactions with other factors (e.g., interactions with habitat-disturbing activities including wildfire, recreation, and grazing). For example, climate variability combined with unhealthy forest conditions may result in synergistically increased negative effects to habitat from fire, and the intensification of natural drought cycles and the ensuing stress placed upon overstocked forested habitats could result in even larger and more severe fires in owl habitat (USFWS 2011b).


Habitat


The Mexican Spotted Owl occurs in disjunct localities on isolated mountain systems and canyons within mature mixed-conifer, pine-oak, and riparian forests (USFWS 1995a, 2004). Mature mixed-conifer forests occupied by Mexican Spotted Owls are mostly composed of Douglas-fir (Psuedotsuga menziesii), white fir (Abies concolor), limber pine (Pinus flexilis), and/or blue spruce (Picea pungens); pine-oak forests are mostly composed of ponderosa pine (P. ponderosa) and Gambel oak (Quercus gambellii); and riparian forests are dominated by various species of broadleaf deciduous trees and shrubs. These riparian forests can be important linkages between otherwise isolated subpopulations of owls. Owls are also found in canyon habitat dominated by vertical-walled rocky cliffs (including caves, ledges, and other areas that provide protected nest and roost sites) within complex watersheds such as tributary side canyons. Canyon habitats occupied by Mexican Spotted Owls may include small isolated patches or stringers of forested vegetation (i.e., stands of mixed-conifer, ponderosa pine, pine-oak, pinyon-juniper, and/or riparian vegetation) in which owls regularly roost and forage. Owls are usually found in areas with some type of water source (i.e., perennial streams, creeks, springs, ephemeral water, small pools from runoff, reservoir emissions, etc.).


Owl foraging habitat includes a wide variety of forest conditions, canyon bottoms, cliff faces, tops of canyon rims, and riparian areas (USFWS 1995a, 2004). Owls generally use a wider variety of forest conditions (mixed conifers, pine-oak, ponderosa pine, pinyon-juniper) for foraging than they use for nesting/roosting. The primary Mexican Spotted Owl prey are woodrats (Neotoma spp.), peromyscid mice (Peromyscus spp.), and microtine voles (Microtus spp.), foraged most frequently from unlogged forests containing uneven-aged stands of Douglas-fir and white fir with a strong component of ponderosa pine (Ganey and Balda 1994). There is strong evidence that Spotted Owls select habitats according to the distribution of their prey (Ward 2001). 


Reproductive Biology


Mexican Spotted Owls typically select areas providing vertical structure and high plant species richness that contain a number of large trees of different types; nests are typically observed in either mixed-conifer or Douglas-fir habitat, and roost and nest trees are typically the oldest and largest within stands (Ganey and Balda 1989, 1994; Seamans and Gutierrez 1995; USFWS 2011c). Ganey et al. (2000) recorded several tree species at roost sites, suggesting that mixed-conifer forests dominated by Douglas-fir, pine-oak and riparian forests with high tree diversity are highly important to the owl. Nestlings fledge in 4 to 5 weeks and disperse in September and October into a variety of habitats ranging from high-elevation forests to pinyon-juniper woodlands and riparian areas surrounded by desert grasslands (USFWS 2011c). Long-distance dispersal by juveniles demonstrates that they use widely spaced islands of suitable habitat connected at lower elevations by pinyon-juniper and riparian forests.


Rangewide Distribution and Abundance


The range of the Mexican Spotted Owl extends from the southern Rocky Mountains in Colorado and the Colorado Plateau in southern Utah southward through Arizona, New Mexico, and far western Texas, through the Sierra Madre Occidental and Oriental, to the mountains at the south end of the Mexican Plateau (USFWS 2008d). Ninety-one percent of known owls existing in the U.S. between 1990 and 1993 occurred on land administered by the Forest Service (USFWS 2004). During 2002, the Forest Service reported 987 Protected Activity Centers (PACs) in Arizona and New Mexico, and there were 15 known PACs in Colorado, 105 PACs in Utah, and 43 PACs on National Park Service (NPS) lands in Arizona. Therefore, 1,176 total PACs had been identified at that time, leading the USFWS to estimate the total known owl numbers on federal lands in the southwestern U.S. ranging from 1,176 to 2,352 (USFWS 2004). Recent population estimates of Mexican Spotted Owls are 2,160 throughout the entire U.S. and 2,074 in Arizona and New Mexico (USFWS 2008c): approximately 2,950 (± 1,067) Mexican Spotted Owls in the Upper Gila Mountains Recovery Unit alone (Ganey et al. 2000); approximately 1,025 PACs established on National Forest Service lands in Arizona and New Mexico (USFWS 2008c); and 758 owl sites from 1990 to 1993 and 1,222 owl sites from 1990 to 2004 (USFWS 2011b). The Recovery Team reported 1,301 owl sites known today in the U.S. portion of the owl’s range; approximately 94% of the PACs on national forests in the region are occupied, and approximately 10% of the PACs are within wilderness areas (USFWS 2011b). 


Arizona Distribution and Abundance


Mexican Spotted Owls are widely but patchily distributed in Arizona, being found in all but the arid southwestern portion of the state; known from the Colorado Plateau in northern Arizona, the Basin and Range Mountains of the southeastern part of the state, and the transition zone between these provinces in central and east-central Arizona (Ganey and Balda 1989; USFWS 1993b). The largest concentration of Mexican Spotted Owls in Arizona occurs in the central and east-central forests along the Mogollon Rim, in the White Mountains, and on the volcanic peaks near Flagstaff. In southern Arizona, Mexican Spotted Owls have been found in the Atascosa (Pajarito), Santa Rita, Santa Catalina, Patagonia, Whetstone, Galiuro, Huachuca, Chiricahua, Pinaleño, Superstition, Sierra Ancha, Mazatzal, and Bradshaw mountains. Owls are located at scattered sites on the Kaibab Plateau and the Navajo Reservation, and there are also historic records from the Hualapai Mountains in northwestern Arizona. Current information indicates that there are 43 PACs on NPS lands in Arizona. Evidence suggests that wide population fluctuations may be common for populations of owls (USFWS 2004); a 10% or greater population decline has been reported from central Arizona (Seamans et al. 1999). 


Status and Distribution in the Action Area


The Coronado compiled information on Mexican Spotted Owl PAC locations in the northern Santa Rita Mountains, and there are no documented Mexican Spotted Owl records or PACs within the action area. The closest is the Ramanote Canyon PAC, which is located approximately 0.7 mile to the west-southwest (Figure 121, Table 1). The action area overlaps approximately 430 acres of the far northeast corner of critical habitat Unit BR-W-12 in Santa Cruz and Pima counties. 


Table 1. Mexican Spotted Owl PACs in the Vicinity of the Action Area


			Forest Service PAC Name and Number


			Approximate Distance from Fence Line of Preferred Alternative 
(miles)


			Approximate Distance from Action Area
(miles)


			Notes





			Ramanote Canyon (#0502019)


			4.8


			0.7


			There has not been any formal presence/absence information available for this PAC since 2001, when a male was confirmed at the site.





			Sawmill Canyon (#0502013)


			5.6


			1.3


			There has not been any formal presence/absence information for the Sawmill Spring PAC since 1995, when a nesting pair was confirmed, but nesting failed.





			Florida Spring (#0502001)


			6.4


			2.5


			There has not been any confirmed occupation information for the Florida Spring PAC since 1995.















Figure 12. Nearby Mexican Spotted Owl PACs and designated critical habitat.






Ocelot


Listing Status


The Ocelot was listed as an endangered species in the U.S. portion of the its range on July 21, 1982 (USFWS 1982), without critical habitat. Recovery of the Ocelot was originally addressed in Listed Cats of Texas and Arizona Recovery Plan (USFWS 1990). An updated draft recovery plan has since been released (USFWS 2010b).


Recovery Plan


No recovery units or management areas were developed as part of the 1990 recovery plan (USFWS 1990); however, the updated draft recovery plan identified two management units that cover the entire subspecies Leopardus pardalis sonoriensis and L. p. albescens (USFWS 2010b). The updated plan also summarized information available in scientific literature regarding the status and threats to the Ocelot throughout its range, and recommended general actions and criteria for addressing these threats and evaluating range-wide recovery. The proposed project is within the historic range and management unit of L. p. sonoriensis. The updated recovery plan identified (USFWS 2010b:vii):


Recovery Strategy: The strategy for recovery involves: the assessment, protection, reconnection, and restoration of sufficient habitat to support viable populations of the Ocelot in the borderlands of the U.S. and Mexico; the reduction of effects of human population growth and development to Ocelot survival and mortality; the maintenance or improvement of genetic fitness, demographic conditions, and health of the Ocelot; the assurance of long-term viability of Ocelot conservation through partnerships, the development and application of incentives for landowners, application of existing regulations, and public education and outreach; the use of adaptive management, in which recovery is monitored and recovery tasks are revised by the USFWS in coordination with the Ocelot Recovery Implementation Team as new information becomes available; and the support of international efforts to ascertain the status of and conserve the Ocelot south of Tamaulipas and Sonora.


Recovery Goals: The goal of this revised recovery plan is to recover and delist the Ocelot, with downlisting from endangered to threatened status as an intermediate goal.


Taxonomy


Two Ocelot subspecies historically ranged into the U.S.: the Texas Ocelot (Leopardus pardalis albescens) and the Sonora (L. p. sonoriensis) Ocelot. Both subspecies are listed under the ESA.


Threats and Limiting Factors


When the Ocelot was originally listed in 1982, commercial exploitation and illegal hunting were listed as significant threats to the species (USFWS 1982). Current threats to the species include habitat conversion, fragmentation, and loss: human population growth and development continue throughout the Ocelot’s range, and habitat has been converted to agriculture, rangelands, or urban land uses (USFWS 2010b). Connectivity among Ocelot populations or colonization of new habitats is also being compromised by continued highway construction (also causing increased road mortality) and issues associated with border barrier development and patrolling the boundary between the United States and Mexico. Other tThreats to Ocelots generally include habitat loss (primarily as a result of brush clearing), habitat fragmentation, logging, hunting (legal and illegal), and predator control (USFWS 2008c). 


Section 4(a)(1) of the ESA outlines five factors to consider when a species is a candidate for listing as threatened or endangered, one of which is “other natural or manmade factors affecting its continued existence” and includes a discussion of climate change (USFWS 2010b). Similar to the previously-discussed species, the effects of climate change (i.e., decreased precipitation and water resources) are a threat to many species, including the Ocelot. For example, temperatures rose in the 20th century and warming is predicted to continue over the 21st century, and although climate models are less certain about predicted trends in precipitation, the southwestern United States is expected to become warmer and drier (USFWS 2007b). In addition, precipitation is expected to decrease in the southwestern United States, and many semi-arid regions will suffer a decrease in water resources due to climate change, as a result of less annual mean precipitation and reduced length of snow season and snow depth. Approximately half of the precipitation within the range of the Ocelot typically falls in the summer months; however, the impacts of climate change on summer precipitation are not well understood. Drought conditions in the southwestern United States have increased over time and may have contributed to loss of Ocelot populations since the species was originally listed in 1982, and possibly historically. Climate change trends are likely to continue, and the impacts on species will likely be complicated by interactions with other factors (e.g., stochastic events driven by climate, such as drought and wildfires in Ocelot habitat, and other habitat destruction and fragmentation) (USFWS 2010b). Habitat conversion, fragmentation, and loss are believed to have replaced hunting as the major threat to the species, as connectivity among Ocelot populations or colonization of new habitats is being compromised by continued highway construction (also causing increased road mortality) and human population growth and development throughout the Ocelot’s range (USFWS 2010).


Habitat


Ocelots occur primarily within subtropical thorn forest, thornscrub, and dense, brushy thickets at elevations below 8,000 feet above mean sea level or in other dense vegetation (>75% canopy cover) with suitable amounts of prey (i.e., rabbits, rodents, birds, and lizards) in tropical rainforest, pine forest, gallery 


forest, riparian forest, semideciduous forest, and dry tropical forest, to savanna, shrublands, and marshlands (USFWS 2010). The average home range for adult resident Ocelots in south Texas was 15.18 km2; 17.67 km2 for males and 11.04 km2 for females. Male Ocelots tend to travel more than females, and home ranges for both sexes are significantly larger during winter than summer. This species’ diet primarily consists of rodents, but includes a wide variety of small vertebrates and large invertebrates, such as mammals, birds, reptiles, amphibians, fish, and insects (AGFD 2010). Ocelots hunt both on the ground and in trees, sometimes even catching birds perched in trees. In Arizona and Sonora, little is known about ocelot habitat use (AGFD 2010).





A study was conducted to design a blueprint of priority conservation areas, composed of core habitats (i.e., conservation units) and conservation corridors, for Ocelots in the U.S.-Mexico border region (Grigione et al. 2009). The areas were identified based on sightings of the species from the early 1900s to 2003, conducting field surveys, and holding a GIS-based habitat mapping workshop in which scientists shared information on the distribution and status of the species. In the Arizona-Mexico border region, the conservation unit that was delineated with the highest priority includes the Sierra Madre North Unit, in Mexico. Two corridors connecting the Sierra Madres to the Sky Islands were also identified as units needing further study as was the Sky Island conservation unit itself.


Reproductive Biology


The gestation period for the Ocelot is estimated to be between 70 and 80 days, and the majority of births in Texas occur between August and early December (USFWS 1990, 2010b). The female normally will have two to four kittens in autumn. However, lactation has been documented in June, October, November, and December, and kittens have been observed in September and December. 


Rangewide Distribution and Abundance


Historically, Ocelots are believed to have ranged over much of Texas, southeastern Arizona, the west and east coasts of Mexico, and Central and South America, with individuals found as far south as northern Argentina (USFWS 2002b). Currently, individuals are still found in suitable habitat in southern Texas, Arizona, Mexico, and South and Central America; however, population estimates throughout the range of the Ocelot are unavailable (USFWS 1990). Ocelot populations appear to be rebounding in parts of its range, where large forests and sufficient prey are available, despite the presence of human development, possibly because of a decrease in hunting since the end of the 1980s (USFWS 2010). 


Arizona Distribution and Abundance


Several unconfirmed sightings of Ocelots have been made in Arizona in recent years, but until recently, the last confirmed account was of an Ocelot that was shot on Pat Scott Peak in the Huachuca Mountains in 1964 (López González et al. 2003). Four confirmed reports of ocelots have been received in Arizona since 2009: one from Gila County and three four from Cochise County (USFWS 2011e). An Ocelot was photographed by a remote camera in Cochise County on November 7, 2009 (Arizona Game and Fish Department 2010). In April 2010, an Ocelot was found dead along SR 60 between Superior and Globe. In 2011, the AGFD confirmed the presence of an Ocelot on private property in the Huachuca Mountains (Cochise County) (AGFD 2011a) on February 8, and on May 26 a trail camera in the Huachuca Mountains (Cochise County) snapped another photo of an Ocelot (AGFD 2011b). On February 5, 2012, an Ocelot was documented in trail camera photos provided to AGFD by a third party and posted on an internet site, and analysis indicates that this Ocelot is the same individual observed in February 2011 by AGFD officers and photographed by a hunter’s trail camera in May 2011 in the Huachuca Mountains (AGFD 2012); therefore,Two three of the Ocelots photographed in Cochise County were likely the same individual (USFWS 2011e). 


Status and Distribution in the Action Area


According to the AGFD Heritage Database Management System, there are no confirmed recent sightings of Ocelot near the Santa Rita Mountains and there are no recent or historic records of Ocelots in the action area. Surveys for this species have not been conducted within the action area for the purposes of the proposed is project; however, the University of Arizona has received funding for a three-year project to detect and monitor Jaguars through the use of motion-sensor “trail” cameras along the northern boundary of the US-Mexico international border, from the Baboquivari Mountains in Arizona to the Animas Mountains in New Mexico (need referenceJaguar Recovery Team 2012). Most of the cameras are expected be located on public lands; although no specific sites have been selected, it is possible that some cameras will be located within the Santa Rita Mountains and possibly even within or adjacent to the action area. Although this project is focused on detecting and monitoring Jaguars, the presence of Ocelots may also be detected with these cameras.  


Pima Pineapple Cactus


Status


Pima pineapple cactus was listed as an endangered species on September 23, 1993 (USFWS 1993a) without critical habitat. Factors that contributed to the listing include habitat loss and degradation, habitat modification and fragmentation, limited geographical distribution and species rareness, illegal collection, and difficulties in protecting areas large enough to maintain functioning populations. A 5-year review, completed in 2007, recommended no change to the Pima pineapple cactus classification as an endangered species (USFWS 2007a). 


Taxonomy 


Three subspecies are currently recognized within C. robustispina (USFWS 2007a). The three Pima pineapple cactus subspecies are found in the following general areas: C. robustispina ssp. robustispina 
(= C. scheeri var. robustispina) is found in south-central Arizona (Pima and Santa Cruz counties) and northern Sonora, Mexico; C. robustispina ssp. uncinata is found in Cochise County, Arizona, to Doña Ana County, New Mexico, El Paso County, Texas, and northern Chihuahua, Mexico; and C. robustispina ssp. scheeri is located in Eddy County, New Mexico, south-central Texas, and into Chihuahua and Coahuila, Mexico. Baker (2005) found distinct geographical gaps between Pima pineapple cactus and the other subspecies, which occur in southeastern Arizona, New Mexico, and Texas, and that the subspecies are morphologically coherent within their respective taxa (Baker 2004). The geographical and morphological work completed by Baker supports the idea that the sub-specific groups within 
C. robustispina are discrete and merit separate taxonomic status as subspecies (USFWS 2007a).


Threats and Limiting Factors


Residential and commercial developments are the greatest threats to Pima pineapple cactus and its habitat; other threats include habitat loss and fragmentation, competition with nonnative species, loss of the existing seed bank, grazing, illegal plant collection, prescribed fire, mining, and inadequate regulatory mechanisms (USFWS 1993a, 2007a, 2008a). Habitat in the southern portion of the Altar Valley is now dominated by Lehmann lovegrass, and it is hypothesized that fire-induced mortality of Pima pineapple cactus increases with Lehmann lovegrass density (USFWS 2007a). Buffelgrass (Pennisetum ciliare), a non-native grass, is now common in vacant areas in the city of Tucson and along roadsides, notably in the rights-of-way along Interstate 10 and SR 86, and may also pose a threat to Pima pineapple cactus. Transplanting Pima pineapple cactus is not likely to contribute significantly to the overall population as recent studies have demonstrated that transplanted individuals have low levels of survival, and past efforts have had only limited success. Land ownership patterns within the range of this species in Arizona complicate the protection of habitat for and individuals offor this species: approximately 10% of potential habitat is on federal land (most of which is either at the edge of the plant’s range or in scattered parcels), and the remaining 90% is on tribal, state, and private lands (USFWS 2004b). 


Similar to the previously-discussed species, the effects of climate change (i.e., decreased precipitation and water resources) are a threat to many species, including the Pima pineapple cactus. For example, temperatures rose in the 20th century and warming is predicted to continue over the 21st century, and although climate models are less certain about predicted trends in precipitation, the southwestern United States is expected to become warmer and drier (USFWS 2007b). In addition, precipitation is expected to decrease in the southwestern United States, and many semi-arid regions will suffer a decrease in water resources due to climate change, as a result of less annual mean precipitation and reduced length of snow season and snow depth. Approximately half of the precipitation within the range of the Pima pineapple cactus typically falls in the summer months; however, the impacts of climate change on summer precipitation are not well understood. Drought conditions in the southwestern United States have increased over time and may have contributed to loss of Pima pineapple cactus populations since the species was originally listed in 1993, and possibly historically. Climate change trends are likely to continue, and the impacts on species will likely be complicated by interactions with other factors (e.g., interactions with nonnative species and other habitat-disturbing activities). 


Habitat


In general, Pima pineapple cactus is found in vegetation communities characterized as either Sonoran dDesertscrub (Arizona Upland subdivision) or sSemidesert gGrassland, or a combination of the two, and it is often associated with the following shrub species: desert zinnia (Zinnia sp.), snakeweed (Gutierrezia sarothrae), burroweed (Isocoma tenuisecta), and buckwheat (Eriogonum spp.) (USFWS 2007a). Within its relatively limited range, Pima pineapple cactus generally grows on slopes less than 10% and along the tops (upland areas) of alluvial bajadas within a range of soil types and depths at elevations between 2,360 and 4,000 feet above mean sea level (USFWS 2007a, 2008a). 


Reproductive Biology


Little is known about the reproductive biology of Pima pineapple cactus (USFWS 2007a). Recruitment may be triggered by the quality and timing of precipitation, and possibly temperature; however, there is little evidence to support this claim (Baker 2005). A recent study of pollination concluded that the major pollinator is Diadasia rinconis, a ground-nesting, solitary, native bee, and that Pima pineapple cactus is an obligate out-crosser (not self-pollinating), so plants need to be within approximately 2,000 feet of each other in order to facilitate effective pollination (McDonald 2005). The sole presence of Pima pineapple cactus may not be enough to attract pollinators; pollination appears to be more effective when other species of native cacti are near areas supporting Pima pineapple cactus, as Diadasia rinconis also pollinate other species of native cacti.


Rangewide Distribution and Abundance


Pima pineapple cactus occur in southeast Arizona and northern Sonora, Mexico; however, no significant populations have been documented in Sonora or elsewhere in Mexico, and it is difficult to measure abundance and population trends for this species (USFWS 2007a). A recent Pima pineapple cactus population estimate of 100,000 to 150,000 was submitted to the USFWS as part of the 5-year review effort for the species; however, this estimate was not considered reliable because of numerous issues. There are distinct geographic gaps between the distribution of this subspecies and that of the nearest subspecies in New Mexico (Baker 2005). 


Arizona Distribution and Abundance


In Arizona, Pima pineapple cactus is found south of Tucson, in Pima and Santa Cruz counties, distributed at very low densities throughout the Altar and Santa Cruz valleys between the Baboquivari Mountains to the west and the Santa Rita Mountains to the east (USFWS 2007a). The USFWS does not know how many acres of suitable Pima pineapple cactus habitat are currently available, or how many acres existed historically, or why numerous acres of apparently suitable habitat within Pima and Santa Cruz counties are currently unoccupied by this species (USFWS 2007a, 2009).


Status and Distribution in the Action Area


Recent Surveys


In 2008, species-specific surveys for Pima pineapple cactus were conducted along a preliminary water pipeline corridor route (WestLand 2009a), which has since been dropped because it was decided that the water pipeline alignment should follow the TEP power line and secondary access road corridor. Hence, in 2009, a new preferred corridor route was selected, and additional surveys were conducted (WestLand 2009b) (Figure 132). The preferred 2009 corridor route extends from just east of the town of Sahuarita to the east side of Lopez Pass in the Santa Rita Mountains, a linear distance of approximately 22.4 miles. 


Figure 13. Pima pineapple cactus locations.



The width of the area surveyed by WestLand ranged from 150 feet to approximately 650 feet (the width of proposed surface disturbance within the survey corridor is expected to be approximately 50 feet). Approximately 18.5 miles of the preferred corridor route were surveyed in 2009; the easternmost 3.2 miles were not surveyed because it was determined that the area has no potential for Pima pineapple cactus occurrence because of the presence of steep slopes, sandy washes, and bedrock. 


The survey followed guidelines provided by USFWS in the document entitled Pima Pineapple Cactus 3 Tier Survey Methods (Roller 1996). Surveyors walked parallel transects spaced approximately 15 feet apart in order to achieve 100% coverage of the survey area. The survey area was covered in a single pass. Coordinates for all Pima pineapple cactus found during the survey were entered into a handheld Trimble global positioning system (GPS) unit. Pima pineapple cacti were tagged with a unique number, and information was collected on the number of stems and general health of each plant. 


Current Status and Distribution


This species is not known or expected to occur within the mine footprint but is found at lower elevations west of the mine site, where the utility corridor is proposed. Forty-four living Pima pineapple cacti (Appendix E) have been found within the preferred TEP and water pipeline corridor (see Figure 132; WestLand 2009a, 2009b, 2010b). Given that the width of proposed surface disturbance within the survey corridor is 50 feet, it is likely that several of these cacti would be avoided during construction of the proposed project construction. The total impact area (i.e., potentially suitable Pima pineapple cactus habitat along the selected alternative route) is estimated to be approximately 24.4 acres (8.4 permanent, 16.0 temporary).


Southwestern Willow Flycatcher 


Listing Status 


The Southwestern Willow Flycatcher (Empidonax traillii extimus) was listed as endangered, without critical habitat, on February 27, 1995 (USFWS 1995b). Critical habitat was later designated on July 22, 1997 (USFWS 1997d), and a correction notice was published in the Federal Register on August 20, 1997, to clarify the lateral extent of the designation (USFWS 1997e). On May 11, 2001, the 10th Circuit Court of Appeals set aside critical habitat in those states under the 10th Circuit Court’s jurisdiction (New Mexico), and the USFWS decided to set aside critical habitat in all other states (California and Arizona) until it could reassess the economic analysis. A final recovery plan was released including detailed papers on management issues, describing the reasons for endangerment and the current status of Southwestern Willow Flycatcher, addressing important recovery actions, and providing recovery goals (USFWS 2002c). On October 19, 2005, the USFWS redesignated critical habitat for the Southwestern Willow Flycatcher (USFWS 2005c). On August 15, 2011, the USFWS proposed to revise designated critical habitat for the Southwestern Willow Flycatcher to a total of approximately 2,090 stream miles (USFWS 2011).


Recovery Plan


The recovery plan identified seven RUs, defined based on large watershed and hydrologic units, within seven states (USFWS 2002c). Within each RU, Management Units (MUs) were delineated based on watershed or major drainage boundaries. The action proposed project is located within the Gila RU and the Middle Gila–San Pedro MU. There are 454 known Southwestern Willow Flycatcher territories (46% of the rangewide total) in the Gila RU, they are primarily on the Gila and lower San Pedro rivers, and many sites are small (<5 territories). Most (58%) of territories are in native-dominated habitats, but Southwestern Willow Flycatcher in this RU also use exotic (77 territories) or exotic-dominated (108 territories) habitats (i.e., primarily tamarisk).


Recovery objectives for the Southwestern Willow Flycatcher are (USFWS 2002c:iv): “1) Recovery to the point that reclassification to “threatened” is warranted, and 2) Recovery to the point that delisting is warranted.” A final recovery plan was released including detailed papers on management issues, describing the reasons for endangerment and the current status of Southwestern Willow Flycatcher, addressing important recovery actions, and providing recovery goals (USFWS 2002c). Recovery for the species Southwestern Willow Flycatcher would be achieved by reaching numerical and habitat-related goals for specific management units established throughout the subspecies range and by establishing long-term conservation plans (USFWS 2002c). The project footprint and action area are located in the Middle Gila–San Pedro Management Unit of the Gila Recovery Unit.


Critical Habitat Designation


A total of 737 river miles (totaling approximately 120,824 acres) across various counties in southern California, Arizona, New Mexico, southern Nevada, and southern Utah was included in the final critical habitat designation for Southwestern Willow Flycatcher (USFWS 2005c). The lateral extent of critical habitat includes areas within the 100-year floodplain. PCEs for Southwestern Willow Flycatcher are as follows (USFWS 2005c:60912): 


1. 	Riparian habitat in a dynamic successional riverine environment (for nesting, foraging, migration, dispersal, and shelter) that comprises


a. 	Trees and shrubs that include, but are not limited to, willow species, box elder, saltcedar, Russian olive, cottonwood, stinging nettle, alder, ash, poison hemlock, blackberry, oak, rose, false indigo, Pacific poison ivy, grape, Virginia creeper, Siberian elm, and walnut.


b. 	Dense riparian vegetation with thickets of trees and shrubs ranging in height from 2 to 30 m (6–98 feet). Lower-stature thickets (2–4 m, or 6–13 feet tall) are found at higher elevation riparian forests, and tall-stature thickets are found at middle- and lower-elevation riparian forests; 


c. 	Areas of dense riparian foliage at least from the ground level up to approximately 4 m (13 feet) aboveground or dense foliage only at the shrub level, or as a low, dense tree canopy; 


d. 	Sites for nesting that contain a dense tree and/or shrub canopy (the amount of cover provided by tree and shrub branches measured from the ground) (i.e., a tree or shrub canopy with densities ranging from 50%–100%); or


e. 	Dense patches of riparian forests that are interspersed with small openings of open water or marsh, or shorter/sparser vegetation that creates a mosaic that is not uniformly dense. Patch size may be as small as 0.1 hectare (0.25 acre) or as large as 70 hectare (175 acres).


2. 	A variety of insect prey populations found within or adjacent to riparian floodplains or moist environments, including flying ants, wasps, and bees; dragonflies; flies; true bugs; beetles; butterflies/moths and caterpillars; and spittlebugs.


There is no designated critical habitat for this species within the action area; however, on August 15, 2011, the USFWS proposed to revise designated critical habitat for the Southwestern Willow Flycatcher to add an additionala total of approximately 2,090 stream miles. One area proposed for critical habitat occurs within the action area along Cienega Creek, in the Santa Cruz Management Unit, from its confluence with Empire Gulch to its confluence with Stevenson Canyon (4.4 stream miles) (USFWS 2011x). Although this area was not known to be occupied at the time of listing in 1995, where a Southwestern Willow Flycatcher was documented in 2001 and,; therefore, proposed critical habitat within the action area may be considered occupied (Ellis et al. 2008) (Figure 143). This area in Cienega Creek contains both primary constituent elements of the physical and biological features essential to the conservation of the Southwestern Willow Flycatcher: riparian vegetation and insect prey populations (USFWS 2011x). 






Figure 14. Southwestern Willow Flycatcher proposed critical habitat and Empire Gulch MAPS station.









Taxonomy


The southwestern subspecies E. t. extimus described by Phillips (1948) has been accepted by most authors, and recent research (Paxton et al. 2008) concluded that it is genetically distinct from the other Willow Flycatcher subspecies (Sogge et al. 2010). The Willow Flycatcher subspecies are distinguished primarily by subtle differences in color and morphology and by habitat use, and the Southwestern Willow Flycatcher is one of four subspecies currently recognized (Sogge et al. 2010). 


Threats and Limiting Factors


The current threats and reasons for the decline of the Southwestern Willow Flycatcher are numerous, complex, and inter-related, and are as follows (in approximate order of their significance) (USFWS 2002c): habitat loss and modification involving water management and land use practices (i.e., dams and reservoirs, diversions and groundwater pumping, channelization and bank stabilization, phreatophyte control, livestock grazing, recreation, fire, agricultural development, urbanization); changes in abundance of other species (i.e., exotic species including brood parasitism by the brown-headed cowbird [Molothrus ater]); vulnerability of small populations and demographic and genetic effects; and migration and winter range stresses.   





Other rReasons for the decline of the Southwestern Willow Flycatcher have been attributed primarily to  loss, modification, and fragmentation of riparian breeding habitat, along with a variety of other factors, including loss of wintering habitat and brood parasitism by the brown-headed cowbird (Molothrus ater) (Sogge et al. 1997, 2010; USFWS 2002c). Habitat loss and degradation are caused by a variety of factors, including 1) urban, recreational, and agricultural development; 2) water diversion and groundwater pumping; 3) river channelization; 4) dam construction; 5) livestock grazing; and 6) fire. Fire is an increasing threat to Willow Flycatcher habitat, especially in monotypic saltcedar (Tamarix sp.) vegetation and where water diversions or groundwater pumping desiccates riparian vegetation. Feeding sites for cowbirds are enhanced by the presence of livestock and range improvements (such as water tanks and corrals), agriculture, urban areas, golf courses, bird feeders, and trash areas. Coupled with habitat fragmentation, proximity of cowbird feeding areas to flycatcher breeding habitat may lead to an increase in cowbird parasitism of flycatcher nests.


Similar to the previously-discussed species, the effects of climate change (i.e., decreased precipitation and water resources) are a threat to many species, including the Southwestern Willow Flycatcher. For example, temperatures rose in the 20th century and warming is predicted to continue over the 21st century, and although climate models are less certain about predicted trends in precipitation, the southwestern United States is expected to become warmer and drier (USFWS 2007b). In addition, precipitation is expected to decrease in the southwestern United States, and many semi-arid regions will suffer a decrease in water resources due to climate change, as a result of less annual mean precipitation and reduced length of snow season and snow depth. Approximately half of the precipitation within the range of the Southwestern Willow Flycatcher typically falls in the summer months; however, the impacts of climate change on summer precipitation are not well understood. Drought conditions in the southwestern United States have increased over time and likely contributed to loss of Southwestern Willow Flycatcher populations since the species was originally listed in 1995, and likely historically. Climate change trends are likely to continue, and the impacts on species will likely be complicated by interactions with other factors (e.g., interactions with nonnative species and other habitat-disturbing activities).





Habitat


The Southwestern Willow Flycatcher breeds in dense riparian habitats where surface water is present or where soil moisture is high enough to maintain the appropriate vegetation characteristics (Sogge et al. 2010). These habitats primarily contain willow species (Salix spp.), including coyote willow (S. exigua) and Goodding willow, but typically also contain boxelder (Acer negundo), saltcedar, Russian olive (Elaeagnus angustifolia), live oak (Quercus agrifolia), buttonbush (Cephalanthus sp.), cottonwood (Populus spp.), alder (Alnus spp.), blackberry (Rubus ursinus), and stinging nettle (Urtica spp.) (Sogge et al. 1997, 2010). Based on the diversity of plant species and complexity of habitat structure, four basic habitat types are described for Southwestern Willow Flycatcher: monotypic willow, monotypic exotic, native broadleaf dominated, and mixed native/exotic (Sogge et al. 1997). Saltcedar, once believed by some to be a lower-quality habitat type than native vegetation, is an important component of the nesting and foraging habitat of Southwestern Willow Flycatcher in Arizona and other parts of its range (Smith et al. 2002; Sogge et al. 2005). In 2001 in Arizona, 323 of the 404 (80%) known flycatcher nests (in 346 territories) were in saltcedar. Comparisons of reproductive performance, prey populations, and physiological conditions have demonstrated no difference between success rates for Southwestern Willow Flycatchers breeding in native habitats and those breeding in areas dominated by saltcedar (Sogge et al. 2005). At Cook’s Lake Cienega, Southwestern Willow Flycatchers nested annually in young mesquites immediately adjacent to “traditional” nesting habitat (i.e., buttonbush, cottonwood, willow, and ash) from 2004–2006 (Graber et al. 2007; personal communication, A. Graber, 2011). Also, Southwestern Willow Flycatchers were observed foraging in mesquite woodland located immediately adjacent to occupied nesting habitat in willows upstream of the San Manuel Interconnect Project area. 


Flycatcher territories and nests are typically in the vicinity of open water, cienegas, marshy seeps, or saturated soil, sometimes even in areas where nesting substrates are in standing water (Sogge et al. 2010). However, hydrologic conditions at a particular site can vary considerably in Arizona within and between years and at some locations, particularly during drier years, water or saturated soil is only present early in the breeding season (i.e., May and part of June). The total absence of water or visibly saturated soil has been documented at several occupied sites where the river channel has been modified (e.g., pilot channels have been created), where subsurface flows have been modified (e.g., agricultural runoff), or as a result of changes in river channel configuration after flood events. Southwestern Willow Flycatcher habitat is dynamic and can change rapidly for a variety of reasons, including changes in vegetation conditions resulting from natural vegetation succession, establishment of saltcedar habitat, and changes in river channel location and floodplain width (Finch and Stoleson 2000). Over-mature or young habitat, not suitable for nesting, can be occupied and used for foraging and shelter by migrating, breeding, dispersing, or nonterritorial flycatchers (McLeod et al. 2005). This bird is insectivorous, collecting flying insects by sailing (flying out short distances from perch) and, to a lesser extent, hovering and gleaning; it also sometimes consumes berries and seeds (AGFD 2002b).


Reproductive Biology


Throughout its range, the Southwestern Willow Flycatcher arrives on breeding grounds in late April and May, nesting begins in late May and early June, and young fledge from late June through mid-August (Sogge et al. 2010). Typically, one brood is raised per year, but birds have been documented raising two broods in a single season and re-nesting after a failure. 


Rangewide Distribution and Abundance


The breeding range of the Southwestern Willow Flycatcher includes southern California, Arizona, New Mexico, southwestern Colorado, western Texas, and extreme southern portions of Nevada and Utah, although recent breeding records from western Texas are lacking (Sogge et al. 2010; Unitt 1987). Records of probable breeding Southwestern Willow Flycatchers in Mexico are restricted to extreme northern Baja California and Sonora. All Willow Flycatcher subspecies winter in the subtropical and tropical regions of southern Mexico, Central America, and northern South America, but the Southwestern Willow Flycatcher appears to be largely restricted to the center of the winter range in the vicinity of Costa Rica. The survival and recovery of the Southwestern Willow Flycatcher appears to be dependent on populations that are distributed fairly close together throughout the range, functioning as a group of metapopulations (USFWS 2002c). In Arizona, AGFD has documented frequent between-year movements within and between study areas (Graber et al. 2007). 


It is difficult to determine the total number of flycatcher territories since not all sites are surveyed annually, but the rangewide population of the Southwestern Willow Flycatcher has been estimated to be between 500 and 1,000 pairs (Durst et al. 2008; Unitt 1987). From 1993 to 2007, there were 288 known Southwestern Willow Flycatcher breeding sites (where a resident flycatcher had been detected) and an estimated 1,299 territories in California, Nevada, Arizona, Utah, New Mexico, and Colorado. However, since 1993, 142 sites once known to have nesting flycatchers are no longer presently occupied by breeding birds (Durst et al. 2008). Sampling errors may bias population estimates (e.g., incomplete survey effort, double-counting males and/or females, composite tabulation methodology, natural population fluctuation, and random events), and it is likely that the total breeding population of Southwestern Willow Flycatcher fluctuates. Although population numbers have increased since the Southwestern Willow Flycatcher was listed, after nearly a decade of intensive surveys the current numbers barely exceed the upper limit of the 1987 estimate. About 57% of the 1,299 territories currently estimated throughout the range of the subspecies are located along five major rivers (Gila, Rio Grande, Colorado, Santa Ana, and San Pedro). 


Arizona Distribution and Abundance


The steepest decline in the population level of E. t. extimus has likely occurred in Arizona (Unitt 1987). Historical records for Arizona indicate that the former range of the Southwestern Willow Flycatcher included portions of all major river systems (Colorado, Salt, Verde, Gila, Santa Cruz, and San Pedro) and major tributaries, such as the Little Colorado River and headwaters and the White River. In 2005, 483 territories were known from 47 sites along 15 drainages (English et al. 2006). The lowest elevation at which territorial pairs were detected in 2005 was 459 feet above mean sea level along the Lower Colorado River; the highest elevation was near Hereford Bridge along the upper San Pedro River (4,150 feet above mean sea level). In 2006, there were 351 flycatcher territories, with 276 pairs documented at 39 sites (the remaining 75 territories were classified as lone males, although undetected mates may have been present) (Graber et al. 2007). 


In 2005, the largest concentrations of breeding Willow Flycatchers in Arizona were: near the San Pedro–Gila river confluence; at the Salt River and Tonto Creek inflows to Roosevelt Lake; Big Sandy River, Wikieup; Gila River, Safford area; Verde River, Horseshoe Lake; Topock Marsh on the Lower Colorado River; and Alamo lake on the Bill Williams River (includes lower Santa Maria and Big Sandy river sites) (English et al. 2006). Roosevelt Lake and the San Pedro–Gila river confluence made up 70% (338 of the 483 territories) of the documented Arizona records in 2005. In 2006, the major concentrations at low elevations occurred at the Roosevelt Lake complex (Salt River study area and Tonto Creek study area), the San Pedro–Gila river complex (San Pedro River study area and Gila River study area), and the Gila-Safford area (Graber et al. 2007). During the 2006 survey effort, 70% of all documented flycatcher territories were concentrated in three areas of the state: the Roosevelt Lake complex (31%), San Pedro River/Gila River complex (20%), and the Gila-Safford area (19%). While Southwestern Willow Flycatcher numbers increased significantly in Arizona from 1996 to 2006 (145–351 territories), the 2006 survey effort (Graber et al. 2007) documented an 11% statewide decline in territories compared with 2005 numbers (483–351), the largest “actual” decline in flycatcher territories during that period being at the Roosevelt Lake complex. The distribution of flycatchers throughout the state has changed little; since listing, the majority of known territories in Arizona have been at two locations: Roosevelt Lake and the San Pedro–Gila river confluence. Consequently, population stability in Arizona is believed to be largely dependent on these two large populations, and catastrophic events at either location could greatly change the status and long-term survival of the Southwestern Willow Flycatcher.


Status and Distribution in the Action Area


Between 1993 and 2006, AGFD conducted Southwestern Willow Flycatcher distribution and abundance surveys along five reaches of Cienega Creek (in order from upstream to downstream, are Empire/ Cienega–Cienega Creek, Cienega Creek near Cross Hill, Cienega Narrows, Cienega Creek–Narrows to Coldwater, and Cienega Creek) (Ellis et al. 2008). The only reach of Cienega Creek in which resident Southwestern Willow Flycatchers were documented was the uppermost reach (Cienega Creek), where a pair and nest were located in 2001 (within the proposed designated critical habitat area shown on Figure 143); however, resident Southwestern Willow Flycatchers have not been found along this reach before or since 2001. Two migrant Southwestern Willow Flycatchers were documented in the same reach of Cienega Creek – one in 1999 and one in 2003. A Willow Flycatcher (Empidonax traillii) was documented at the Empire Gulch Monitoring Avian Productivity and Survivorship (MAPS) station in July 2006 (Institute for Bird Populations 2006) (Figure 143). In 2011, Willow Flycatchers were documented at the Empire Gulch MAPS station with “fitz-bew” calls in June, and an after-hatch-year bird was netted in June, and a hatch-year bird was netted in August (personal communication, Marcia Radke, Bureau of Land Management, Sierra Vista Office, 2012). Thus, Willow Flycatchers were listed as “likely breeder” for the 2011 year status for the Empire Gulch MAPS station; however, hatch-year individuals have been known to disperse or migrate as soon as early August (personal communication, Mary Anne McLeod, Senior Avian Biologist, SWCA Environmental Consultants, 2012). A Southwestern Willow Flycatcher habitat inventory in Las Cienegas NCA in 2000 identified 4 stream miles of suitable habitat and 9.5 miles of potential habitat for the species (Bodner and Simms 2008).


EffeCTS ANALYSIS 


The primary purpose of this BA is to determine the character of the effects, if any, to the species present in the action area. As noted in the USFWS Consultation Handbook, “no effect” determinations are appropriate where the proposed action will not affect a listed species or designated critical habitat. Where species are not present in the action area and no effects are reasonably certain to occur to the species, “no effect” is the appropriate determination for the site. The Consultation Handbook clarifies that a “may affect, not likely to adversely affect” determination is appropriate where effects on listed species are “expected to be discountable, insignificant, or completely beneficial.” The Consultation Handbook further explains that “insignificant effects relate to the size of the impact and should never reach the scale where take occurs.” Conversely, where an effect is not discountable, insignificant, or completely beneficial or anticipated take is likely to occur as a result of the proposed action, the appropriate determination will beis “may affect, likely to adversely affect.”


The Ninth Circuit Court of Appeals has established precedent upholding “no effect” determinations where species were not found to occur within the project areas. See, for example, Southwest Center for Biological Diversity v. U.S. Forest Serv., 100 F.3d 1443 (9th Cir. 1996) (upholding a Forest Service “no effect” determination where no Mexican Spotted Owls occurred in the vicinity of a timber sale). If the species is not found in the project area and no critical habitat is present, ESA Section 7 obligations do not apply (Defenders of Wildlife v. Flowers, 414 F.3d 1066 [9th Cir. 2005]). The Ninth Circuit has rejected attempts to apply the ESA where a species’ presence in the project area was speculative and not based on the best available scientific data (see Arizona Cattle Growers Ass’n v. U.S. Fish and Wildlife Serv., 273 F.3d 1229 [9th Cir. 2001]; Defenders of Wildlife v. Bernal, 204 F.3d 920 [9th Cir. 2000]). Unless habitat has been designated critical habitat, the mere fact that habitat exists in the action area and could possibly be used by a species in question is irrelevant to the effects analysis. Speculation that a species might potentially use an area or that an effect might occur is insufficient for consideration of effects. Similarly, concerns that a species may avoid an area that they have not been known to use recently is speculative and fails to meet the “reasonably certain to occur” standard. The ESA does not protect habitat that may potentially be used by a listed species.


The standard for determining whether or not an effect should be considered in the effects analysis is whether such effect is “reasonably certain to occur” (see 50 CFR 402.02, “Interagency Cooperation;” Final Rule, 51 Federal Register 19926, 19993–19934 [June 3, 1986]). Only those effects that are reasonably certain to occur are relevant to the effects analysis. That an effect is possible does not meet this standard; it must be shown that such effect is reasonably certain to occur to warrant consideration under ESA Section 7. The effects analysis must address the direct, indirect, interrelated, interdependent, and cumulative effects of an action.


A direct effect is the direct or immediate effect of the project on a species or its habitat, whether beneficial or adverse. Direct effects result from the action and include the direct effects of interrelated actions and interdependent actions. Direct effects occur at or very close to the time of the action itself. Interrelated projects include other projects or activities that are part of a larger project and depend on the larger project for their justification (i.e., the proposed action would not occur without the larger project). Interdependent projects have no independent utility apart from the proposed action (i.e., other projects would not occur without the proposed action). Indirect effects are caused by the action and occur later in time after the action is completed. Cumulative effects include the effects of future tribal, state, local, or private actions that are reasonably certain to occur within the area of the federal action subject to consultation (50 CFR 402.02). Cumulative effects are considered together with the effect of the federal action under consultation by USFWS to determine whether the effects of the federal action are likely to jeopardize the continued existence of a listed species. Other future federal actions that may affect a listed species would be subject to consultation requirements established in Section 7 of the ESA and therefore are not considered cumulative effects of the proposed action. 


Impacts to Biological Resources in Addition to the Direct Impacts Resulting from Mining Activities On-Site 


In order to conduct an effects analysis for biological resources, there are many other resource impacts that must be analyzed, including the impacts of changes to noise, vibrations, light, air quality, groundwater, and surface water. Indirect impacts of noise, vibration, dust, and light could occur resulting from mining and transportation activities. The temporal analysis period includes 24 hours of light and noise for at least 20 years. Light from artificial illumination at night would create a “perpetual full moon” situation, which could disrupt animal species, resulting in changes in dispersal, reproductive behavior, communication patterns, and decreased foraging success (Longcore and Rich 2004). Similarly, noise and vibrations from construction of the mine or blasting would disturb animals, likely causing changes in dispersal, reproductive behavior, communication patterns, decreased foraging success, and increased predation (NoiseQuest 2011; Southwest Endangered Species Act Team 2008). Plants growing in the action area outside the mine footprint may experience indirect effects, such as fugitive dust. Physical effects of windborne fugitive dust on plants may include blockage and damage to stomata and shading and abrasion of the plant surface, which could result in reduced photosynthetic activity (Goodquarry 2011). The magnitude of impacts from noise, vibration, dust, and light are uncertain, but these impacts are expected to decrease as the distance from the mine increases.  	Comment by Angela Barclay: any additional references?	Comment by Angela Barclay: Any additional references?


There is significant uncertainty associated with the modeled surface water and groundwater impacts to Davidson Canyon, Empire Gulch, and Cienega Creek. This uncertainty is associated with the conceptual hydrologic framework, the time frame involved, and the magnitude of the modeled impact (Montgomery and Associates Inc. 2010; Myers 2010; Tetra Tech 2010).


Conceptual hydrologic framework. While modeled as one large regional aquifer, the hydrologic connection between the fractured bedrock aquifer that will be dewatered during mine operations and by evaporation from the mine pit lake, and the basin fill aquifer through which Cienega Creek flows, is poorly understood. Modeled impacts could be either less or more, depending on the nature of the hydrologic connection between these two aquifers, and the nature of the connection of Cienega Creek with the basin fill aquifer.


Time frames. The modeled reductions in base flow are predicted to occur 1,000 years in the future. The farther into the future modeling is conducted, the greater the potential that small variations in modeling parameters can result in large errors in prediction. While modeling was conducted to 1,000 years in order to allow the aquifer to come to equilibrium, impacts predicted over this long time frame are speculative, and impacts to streamflow are less speculative for shorter modeled time frames. No impacts are modeled to occur until approximately 50 years after closure of the mine, and impacts over this time frame are more reasonably predicted by the groundwater models. Impacts modeled at 150 years to 1,000 years into the future are much more uncertain.


Magnitude of impact. The amounts of drawdown that would result in this reduction are extremely small, and in fact are smaller than the margin of error for the models. For instance, the Montgomery Mine Site model predicts a drawdown less than 0.01 foot in Cienega Creek; this same threshold was used as the convergence criteria for the model. This means that changes in water level less than 0.01 foot were considered irrelevant to the model solution. However, when considering the minimum monthly flow values from 2001 to 2010 in Cienega Creek near Sonoita (U.S. Geological Survey streamgage #09484550), the Tetra Tech model (2010) predicts a reduction in flows by an amount greater than the minimum monthly flow value in May and June at this location 170 years after mine closure. The modeled results must be placed in context of the uncertainty associated with such small values. 


While it may be possible to use the existing models to speculate on effects to listed species hundreds of years into the future, such an exercise would may not be particularly useful or informative. The uncertainty associated with the models themselves (identified above), combined with the unpredictable nature of distant future resource conditions would prohibit any meaningful analysis of effects to individual species. For the analyses that follow, we attempt to fully disclose the predicted changes in groundwater hydrology and stream flow identified by the models, but our analysis of direct and indirect effects to individual species does not rely heavily on the very long term modeling results, especially those extending beyond 50 years after mine closure. Additionally, the actual impacts of groundwater drawdown, combined with the impacts of global climate change over time within the action area, are uncertain. 


Biophysical Features 


The greatest impacts to topography would be caused by the tailings, waste rock, and heap leach piles, which require blading and filling of numerous canyon bottoms and changing landforms from natural undulating topography to monolithic, relatively flat-topped, benched or terraced industrial shapes, and the open pit. The modified topography would contrast with the existing landscape in the short and long term because landforms would not blend into the natural landscape. 


The following is a summary of impacts to key water resource characteristics (Montgomery and Associates Inc. 2010; Myers 2010; Tetra Tech 2010): 


At the mine site, dewatering during active mine life would cause water losses from the regional aquifer, composed of both fractured rock near the mine site and basin fill in the Cienega Creek basin. These water losses would be perpetuated after closure of the mine because of evaporation from a pit lake that would form. It would take hundreds of years for the aquifer to equilibrate to these changes. 


Groundwater drawdown greater than 100 feet is expected to occur in the immediate vicinity of the site. Less drawdown would occur to the north along Davidson Canyon, to the east toward Cienega Creek, and to the south toward Empire Gulch. Drawdown estimates vary between models. 


There are two springs (Reach 2 and Escondido Springs) that support surface flow in Davidson Canyon. These springs most likely are not connected to the regional aquifer, although this is not known with certainty. Davidson Canyon is expected to experience a 10% reduction in surface flow in this reach, which could impact these springs. The regional aquifer is modeled to experience drawdown at Reach 2 Spring (less than 5 feetless than 0.01 feet 20 years after mine closure to approximately 1 foot 1,000 years after mine closure), which could also reduce flow if the spring is connected to the regional aquifer. Groundwater drawdown and reduction of ephemeral storm flow would likely impact riparian vegetation. 


Stormwater flows are expected to decrease by less than 5% at the confluence of Davidson Canyon and Cienega Creek and by less than 1% below the confluence within Cienega Creek, hence reducing surface water at these reaches.


Surface water models indicate that the proposed project activities will result in a 3.8% decrease of sediment yield at the confluence of Davidson Canyon and Cienega Creek. 


Hydroriparian and mesoriparian habitat is considered the most likely to be impacted by potential changes in groundwater level. Based on Pima County mapping, the amount of hydroriparian and mesoriparian habitat along Davidson Canyon is approximately 17.2 acres. WestLand estimates the amount of Class V habitat along Davidson Canyon as 204.7 acres, along approximately 4.4 linear miles. Based on field investigations, WestLand (2011c) indicates that these areas reflect mesoriparian habitat. Aside from these mesoriparian areas, WestLand identified an additional 471.2 acres of xeroriparian areas (identified as Class II through IV) in Davidson Canyon. These areas could be impacted by reductions in surface water flow. WestLand (2011c) conducted an analysis specific to the likely effects of the mine on riparian habitat along Davidson Canyon. The following summarizes their conclusions: 


· While xeroriparian vegetation in upper Davidson and lower Barrel canyons will be affected and could experience sublethal effects that include canopy dieback, the upland-associated species that characterize these habitats are better able to withstand fluctuations in water availability. The isolated pockets of mesic vegetation in upper Davidson Canyon, however, are expected to experience greater sublethal effects and could experience mortality. As a consequence, species composition (e.g., increased nonnatives) of these areas could change and habitats identified as either transitional between xeroriparian and mesoriparian or mesoriparian in character could become decidedly xeroriparian in nature. 


Impacts are expected to be negligible and immeasurable in Cienega Creek until at least 50 years after mine closure (reduction of 0.01 cubic feet per second). Drawdown could reduce surface flow by up to 0.04 cubic feet per second after 150 years and could reduce surface flow by up to 0.09 cubic feet per second after 1,000 years after mine closure. On average, this represents only 1% to 3% of annual flow after 1,000 years; however, impacts could be much greater during critical periods of low flow. During critical times of the year (May and June), even small flow reductions could cause some portions of Cienega Creek to stop flowing. Overall, the modeled decreases in groundwater (less than 1 foot) would occur over a long period of time and are unlikely tobut could cause large changes in riparian vegetation extent or health; however, and the reduction in stream flow could impact aquatic species needing standing or flowing water.


Based on Pima County mapping, the amount of hydroriparian and mesoriparian habitat along Cienega Creek between the confluence with Gardner Canyon and the confluence with Davidson Canyon is approximately 490.9 acres. Hydroriparian and mesoriparian habitat is considered the most likely to be impacted by potential changes in groundwater level. 


Impacts are expected to be negligible and immeasurable in the field at Upper Empire Gulch Springs until at least 150 years after mine closure at which time groundwater drawdown is modeled to be 0.2 feet (Myers 2010) to 0.5 feet (Tetra Tech 2010). Groundwater drawdown would likely cause die-back in some riparian vegetation and would reduce spring or surface flow. Based on Pima County mapping the amount of hydroriparian and mesoriparian habitat in Empire Gulch is approximately 58.3 acres. 


Impacts are expected to be negligible and immeasurable in the field in Lower Gardner Canyon until at least 1350 years after mine closure at which time groundwater drawdown is modeled to be 0.8 feet (Tetra Tech 2010). Groundwater drawdown would likely cause die-back in some riparian vegetation and would likely reduce spring or surface flow. Based on Pima County mapping the amount of hydroriparian and mesoriparian habitat in Lower Gardner Canyon is approximately 139.6 acres. 


Springs would be impacted by surface disturbance and by drawdown in the regional aquifer. Specifically, impacts to Scholefield No. 1 and Fig Tree springs are likely to occur within the active life of the mine as a result of drawdown in the regional aquifer. Four additional locations within the action area (but outside the fence line) are fed by groundwater (Box Canyon – Dam Structure, Empire Gulch, Well in Ophir Gulch, and South Sycamore Canyon), and impacts to these areas could start as soon as by the end of active mining to as late as 150 years after closure of mine. Approximately 0.8 acre of riparian vegetation associated with these springs likely would be lost completely (WestLand 2010b). 


Stock tanks would be impacted by surface disturbance, but reductions in surface water flow are not expected to affect the use of stock tanks nor any vegetation adjacent to stock tanks. 


Springs, stock tanks, and seeps provide habitat for aquatic plant and animal species within the action area. The preferred alternative would directly impact 12 springs and seeps because they occur within the proposed footprint of the mine and would indirectly impact 52 springs and seeps in the action area owing to groundwater drawdown associated with the mine pit. The areas to be potentially impacted by the proposed is project include downstream impacts to springs and drainages receiving surface water discharge from the mine site, including Davidson Canyon wash to the confluence with lower Cienega Creek and downstream to Pantano Dam, and springs and seeps within the area of projected groundwater drawdown associated with the mine pit. Springs and seeps are affected not only by groundwater level changes but also by the footprint of the preferred alternative. The preferred alternative would directly impact 19 stock tanks because they occur within the footprint of the proposed mine; however, Rosemont Copper would replace or repair water guzzlers, stock tanks, and other human created water supply structures lost to wildlife or grazing use, whether through direct or indirect project related impacts. The result would be no net loss in the current pre-project number of human created water sources for livestock and wildlife. 


The results of geochemical modeling for the mine pit lake and studies of the expected water quality from heap leach seepage indicate that various contaminant levels that would result from these mining processes may exceed aquifer or surface water quality standards for wildlife. The mine pit lake water quality could exceed standards for silver, cadmium, lead, copper, mercury, selenium, and zinc. Silver is known to be a bactericide and is toxic to aquatic species. Cadmium is highly toxic to wildlife, is carcinogenic and teratogenic, and can have sublethal and lethal effects at low environmental concentrations. It affects respiratory functions, enzyme levels, muscle contractions, growth reduction, and reproduction. Cadmium is known to bioaccumulate in the food chain. Lead is carcinogenic and adversely affects reproduction, liver and thyroid function, and disease resistance. The main potential ecological impacts result from direct exposure of algae, invertebrates, and freshwater fish and amphibians. It can be bioconcentrated from water but does not bioaccumulate. Copper is highly toxic in aquatic environments and affects fish, invertebrates, and amphibians. A portion of mercury released into the environment is transformed by abiotic and biotic chemical reactions to organic derivatives, such as methylmercury, which bioaccumulates in individual organisms, biomagnifies in aquatic food chains, and is the most toxic form of mercury to which wildlife are exposed. Risks from selenium are primarily associated with aquatic species. Selenium is a bioaccumulative pollutant, and aquatic life is exposed to selenium primarily through diet. Risks stem from aquatic life eating food that is contaminated with selenium, rather than from direct exposure to selenium in the water. Zinc can adversely affect growth, survival, and reproduction in aquatic species. 


Mine adits and shafts provide roosting habitat for bats. The preferred alternative would directly impact 22 mine adits and shafts in the action area because they occur within the footprint of the proposed mine. Construction and operation of the mine pit, tailings, waste rock, and leach facilities may result in the loss of mine adits and shafts. 


Vegetation Communities 


Vegetation communities would be disturbed by construction, operation, and maintenance activities that remove existing vegetation. Permanent, direct impacts to vegetation communities from the preferred alternative would result from the removal of approximately 7,016 acres of vegetation: 3,310 acres of semidesert grassland, 3,472 acres of Madrean evergreen woodland, 0 (no) acres of Chihuahuan desertscrub, and 77 acres of riparian vegetation. Although the Sonoran desertscrub biotic community is located outside the analysis area, there are portions of the analysis area that exhibit characteristics of Sonoran desertscrub that may be directly or indirectly impacted by the proposed project. Groundwater drawdown would be expected to cause reduction in the health and extent of riparian vegetation. Additionally, the preferred alternative may create conditions conducive to the introduction, establishment, and/or spread of nonnative species, which may out-compete native vegetation and degrade plant communities within the entire action area. 


Climate Change	Comment by Angela Barclay: all the references in this section came from Larry and Victoria scanned them  – they need to be added to the Lit Cited


Climate change has been a topic of discussion for many years; however, integrating its science into management was not a Forest Service priority until 2008. Then-chief, Abigail Kimbell, made climate change one of her national priorities in a letter to the Forest Service National Leadership Team, stating it was “one of the most urgent tasks facing the Forest Service” (reported in: U.S. Forest Service 2009a). The process and responsibilities for addressing climate change was formalized following the issuance of that letter, and the Forest Service drafted a strategic framework for responding to climate change (U.S. Forest Service 2008). The first steps in implementation of this strategic framework were addressed by another white paper (U.S. Forest Service 2009b) that helped direct the integration of science and management. This led to the “national roadmap for responding to climate change” (U.S. Forest Service 2011) and the climate change scorecard (U.S. Forest Service 2010), an index to demonstrate Forest Service progress and accountability at the National Forest and Grassland and Research Program levels. Although there are numerous strategic components to integrating climate change at the project level, the most pertinent ones for a BA are addressed here. One of the charges of the Forest Service at the project level (U.S. Forest Service 2011:25) is:


Addressing climate change in planning and analysis by doing the following:


· Incorporating climate-related vulnerabilities and uncertainties into land management and project-level environmental analyses.


· Discussing how a range of uncertain future climate conditions might affect the expected consequences of proposed activities.


The draft Coronado National Forest Land Resource and Management Plan (U.S. Forest Service 2012:Appendix A), which is undergoing revision, contains a large section on climate change. That section was drafted by a climatologist at the Washington Office of the Forest Service (Leslie Brandt), and is very useful as a stand-alone resource for determining potential effects of climate change, specifically for the Coronado National Forest.


There is no specific requirement to address climate change in a BA; however, the direction to Forest Service climate change coordinators from the national guidance team is to “integrate climate change into everything we [Forest Service personnel] do.” An EIS garners information for effects disclosure from specialist reports (among other sources), including the biological evaluation and BA, so this avenue seems apropos for large projects. Further, USFWS recommended that climate change be addressed in this BA (SWCA 2012), to help in their analyses for compliance within the ESA. The USFWS agreed that a narrative and species vulnerability assessments for threatened and endangered species occurring in the action area of the proposed project was prudent.


The purpose of this section in the BA is to meet Forest Service requirements to disclose potential effects, vulnerabilities and risk, uncertainties, and display how the project can mitigate effects to threatened and endangered species through design criteria and conservation measures. 	Comment by Angela Barclay: Larry - Move this up to EFFECTS ANALYSIS section? Or just to top of Climate Change section?


Responding to climate change is often viewed as problematic because of perceived uncertainties in modeling future climate scenarios; however, there are past and present data to show that climate change is currently occurring, not just being modeled in the future. Observations and data of current trends are based on sound science (Doster 2007, Lenart 2007a, Serreze 2011), and will certainly occur into the future, unless the causative agents (i.e., greenhouse gas emissions) are stopped. While uncertainty does exist in some predictions, there is much published information about current effects and models that are in agreement by most researchers. With regards to potential effects to biological resources (including threatened and endangered species), the following are considered in this BA (most of these factors are interrelated):


· Mean annual temperature


· Winter precipitation


· Summer precipitation


· Water loss


· Upland environments


· Aquatic environments


· Species risks and vulnerabilities


· Uncertainties


· Synergistic effects and stressors


· Mitigation and adaptive management


There is much published literature and agreement among climatologists that there has been, and will continue to be, an increase in mean annual temperature, with a corresponding frequent drought cycle due to increased evapotranspiration in the American Southwest (Lenart 2007a, b; Seager et al. 2007; CLIMAS 2010; MacDonald 2010; Williams et al. 2010; Bogan and Lytle 2011; Munson et al. 2012). There are online resources that track drought conditions, including the University of Arizona Climate Assessment for the Southwest (http://www.climas.arizona.edu/sw-climate/drought-monitoring) and the National Integrated Drought Information System (http://www.drought.gov/portal/server.pt/community/drought_indicators/us_drought_monitor). 


Winter precipitation has been reduced in the past two decades or more, and the prediction is that this trend will continue. The decrease in winter precipitation manifests itself in several ways, including reduced snowpack and earlier snowmelt. This has implications for groundwater, surface water, and terrestrial ecosystems, which could affect threatened and endangered species to varying degrees. Mean annual temperature, winter precipitation, and drought are related, so these are often addressed together in the literature. 	Comment by Angela Barclay: Larry – do you have a reference for this paragraph?


There is much less confidence in the rainfall patterns of the North American monsoon (summer rainy season) because of high variability, despite considerable research on the topic (Comrie and Glenn 1998; Cavazos et al. 2002; Sheppard et al. 2002; Lenart 2007c; Notraro and Gutzler 2012). Observations of trends and models of predictions for summer rains are currently the biggest source of climate change uncertainty in the Southwest. There is evidence that monsoonal rains have been occurring earlier in the season. Monsoonal rains account for about one-half of our annual precipitation, so this is a significant source of uncertainty especially when considering that the monsoon is during the summer, and the increased mean annual temperature applies to the summer as well as winter. The American Southwest is the hottest place in the United States, and among the most arid, even without changing climate considerations; thus, when daytime highs are higher than under historic conditions, evapotranspiration can be significant. Because of the variability, extremes are more commonplace than historically. On one extreme is drought, and on the other extreme is unusually heavy precipitation. The former has already been addressed, but drought in summer means that the period of surface-water absence is extended. On the other end of the spectrum, heavy rains translate to flooding, and while this influx of water may seem   positive for biological resources, water from heavy rains results in a net loss of surface and/or groundwater. The take-home message with regards temperature and precipitation under the recent climate change observations and models is that the Southwest is becoming a hotter and drier place (e.g., Lenart 2007a; MacDonald 2010; Williams et al. 2010). 


Climate change itself is a threat to rare plants and animals because it affects the habitats where the species occur and upsets the natural balance with which species evolved. The most obvious effects are to aquatic and riparian resources: under a hotter and drier climate, surface water is generally less available than it was historically. There are numerous references that describe a decline in aquatic resources due to an altered climate (Lenart 2007d; State of California 2008; Bogan and Lytle 2010; DOI BOR 2010; MacDonald 2010; Reiman and Isaak 2010). The most at-risk group of threatened, endangered, and sensitive species on the Coronado are those associated with the aquatic environment (Jones 2010, Jones and Peery 2011). Although there are many threats that affect aquatic organisms, climate change has been shown to be a causative agent to population declines. For example, the extended period of surface water absence during recurring droughts leading up to 2003 was likely a contributing factor in the decline of Chiricahua Leopard Frogs from the Galiuro Mountains on the Coronado (Jones and Sredl 2005). These aquatic frogs require perennial or near-perennial bodies of water to survive. This example could be repeated throughout the Coronado, as aquatic species have declined almost categorically across the Coronado, in part due to a loss of surface water; however, if there are back-to-back wetter years, species may recolonize areas where they have been extirpated (climate change is a trend with averages and variability over time, not an absolute for any given year or short set of years). Although groundwater and surface water are often considered separately in analyses, as they are for the proposed project, both sources are needed to have surface water available.


Riparian areas are the interface between aquatic and terrestrial ecosystems. Because of the presence of water and enhanced vegetation in riparian areas, many threatened, endangered, and sensitive species have been have also been identified as inherently at-risk under a hotter and drier climate on the Coronado (Jones 2010, Jones and Peery 2011). Riparian areas are somewhat difficult to assess because of a complex and dynamic nature (let alone the difficulties of defining “riparian”), but are generally considered to be at risk from increased aridity and precipitation affecting streams and rivers (Scott et al. 2000; Serrat-Capdevilla et al. 2007). Riparian areas also are affected by loss of surface and ground water.


The link between climate change (i.e., decreased surface water, drought, evapotranspiration, etc.) and aquatic and riparian areas seems like an obvious one, but terrestrial systems are also affected by climate change. The dominant vegetation community in the action area is semi-desert grassland, and these ecosystems are affected by increased mean annual temperature and altered precipitation patterns; however, the impacts of these changes in climate on rare plants and animals is difficult to assess because of inherent complexities (Hunt et al. 1991; Lenart 2007e). Some models have shown that grasslands will not only persist, but will expand; indeed, on the Coronado, the future condition of ecotones between deserts and grasslands could go either way: desertification or grassland expansion, or even grassland conversion into shrublands. This is one of the uncertainties (along with summer rainfall patterns) that the Rocky Mountain Research Station encountered when building Species Vulnerability Assessment models for the Coronado (Coe et al., in prep; Bagne et al. 2011; Davison et al. 2012). Part of the uncertainty is due to numerous variables that feed into models, such as the variable ecological traits of the many plants that occur in grasslands. In particular, non-native species of grasses are widespread on the Coronado and their ecological roles are not yet completely realized. Uncertainties aside, grasslands are diverse ecosystems on the Coronado, and th reptiles, small mammals, and wintering birds that in habitat them are particularly diverse (Brown 1980; Finch 2004a, b; Barsuto and Hadley 2006; Jones and Lovich 2008; Jones 2010, in press). In summary, grasslands are threatened on many fronts in the Southwest (summaries in Finch 2004a, b), but the role of climate change is complex and uncertain; however, a hotter, drier environment itself can also affect many terrestrial wildlife species negatively, including many grassland birds (Bock and Bock 1999).


Vulnerability assessments are a requirement of the Forest Service Climate Change Scorecard, but have not been completed yet; however, there is guidance (Glick et al. 2011), and viability assessment has been partially accomplished through the Land and Resource Management Plan appendix on climate change (U.S. Forest Service 2011) and species vulnerability assessment (Coe et al., in prep; Bagne et al. 2011; Davison et al. 2012). For the latter documents, a few species were selected for the prototype program on the Coronado. All 15 species analyzed were considered to be vulnerable to climate change (Davison 2012; Coe In prep.) using the System for Assessing Vulnerability for Species (SAVS) approach (Bagne et al. 2011).  Each species was given a vulnerability score (index) that ranged from 1 (slightly vulnerable) to 10 (highly vulnerable). The species with the highest vulnerability indices were Yellow-billed Cuckoo (8), Chiricahua Leopard Frog (9), and Mexican Gartersnake (10). These are the only species of those assessed that are federally listed as threatened, endangered, or candidates under ESA, and are the species with the closest ties to a riparian or aquatic environment (with the exception of the American Bullfrog, an aquatic, invasive species, which had the second lowest score). These vulnerability indices do not bode well for rare, native, aquatic species.


Climate change is changing the face of biodiversity at a global scale. Scientists recognize that climate change is increasing the rate of extinctions both locally and globally (Currie 2001; Thomas et al. 2004; Gibbons et al. 2000; Lannoo 2005; Sinervo et al. 2010) to the point of recognizing the recent, global loss of species being the only major extinction event due to anthropogenic causes (an online search produces scores of references about the sixth major (or Holocene) extinction). 


Effects of climate change do not necessarily work independently of other factors, resulting in synergistic effects that can exacerbate climate change. Synergistic effects can be additive, multiplicative, or any combination of interactions. The causes of synergistic effects are often termed “climate change stressors”, and can include urbanization, water diversion, invasive species, grazing, etc. For example, climate change caused drought, and grazing further stressed the already drought-stricken grassland, which in turn caused a significant reduction of grassland birds in areas grazed by cattle Bock and Bock (1999). Literature suggests that invasive species (Rahel and Olden 2008, Fogarty 2010) and wildlife disease (Daszak et al. 2000; Harvell et al. 2002) are also on the increase due to synergism with climate change. It is important to recognize stressors because climate change cannot be reversed at the project level, but certain stressors can be managed to varying degrees. 


The narrative above provides an overview of climate change considerations in the American Southwest, and the responsibility of the Forest Service for integrating climate change science into management, especially at the project level. It also sets the stage for discussions of climate change as they are likely to affect threatened and endangered species in the action area of the proposed project. It also gives us the basis for developing conservation measures to manage for threatened and endangered species, and retain biological diversity (see Hannah et al. 2002a, b; Hunter et al. 2010), as well as adaptive management options (Peterson et al. 2011). It must be realized, however, that there are physiological and other constraints to species adaptability. For example, some species cannot shift elevation or range to adapt (Forero-Medina et al. 2010), and such is the case for those species in the northern Santa Rita Mountains. General effects are discussed below, but species-specific effects will be discussed for each species, building upon information provided here.


For terrestrial ecosystems, the environment is expected to get hotter and drier due to an increase in mean annual temperature and reduced annual precipitation. The action area is dominated by semi-desert grasslands, with inclusions of Madrean encinal woodlands, especially as stringers of larger trees along drainages (McLaughlin and Van Asdall 1977). In and near the footprint of the mine there are currently no perennial streams, so most of the riparian habitat is limited to larger (than upland) oak trees, and a few deciduous trees in the major drainages. Uplands that are grasslands are dominated, or likely to become dominated after mine implementation, by Lehmann lovegrass, a non-native species that has been spreading in the area. Although the Rosemont Copper Company will produce an invasive species management plan, history has shown that the invasion by Lehmann lovegrass may be inevitable. There has been little research on the effects of this grass, although Litt and Steidl (2011) have shown that small mammal communities are different in Lehmann lovegrass-dominated grasslands than native grasslands in southeastern Arizona. It is possible that Lehman lovegrass can be managed by prescribed burning, wildfire, or grazing to open the canopy, so that the habitat more naturally approximates a native bunchgrass life form structure (Litt and Steidl 2011).


The xeroriparian habitats in the immediate vicinity of the proposed project would likely decline in quality for wildlife due to altered surface flow (per Mine Plan of Operation) and groundwater drawdown because of the pit lake. If increased evapotranspiration of climate change is added to this, there is a synergistic effect that will likely cause a reduction in growth, or increase in mortality, of large oak and deciduous trees. The large trees in the vicinity of ephemeral drainages are important structural components for wildlife, and many species of riparian birds have been documented using ephemeral drainage riparian areas in the project area, including the Yellow-billed Cuckoo (Russell et al. 1977). Coleman’s Coral-root, a rare plant with population viability concerns, also occurs in ephemeral riparian areas, and has a complex (and possibly sensitive) symbiotic association with oaks and fungi (Baker 2003; Catling 2004; Coleman 2002; Leake 1994).


How climate change relates to mine-related effects to Empire Cienega, Las Cienegas National Conservation Area, and springs, seeps, and streams within the action area is more difficult to assess. It has been pointed out that there are uncertainties in the models used to predict effects to these outlying areas, and it would seem that adding more uncertainties of climate change into the existing models is not prudent; the result of adding climate change to the model would result in extremely low confidence in the model output (concurrence to this statement was given by the Coronado hydrologist). However, effects of climate change to these areas—increased annual temperature, decreased precipitation (including summer storm floods that do little to add to the local water table), increased evapotranspiration, and increased drought cycles—is inevitable. Of course, climate change is happening and will continue to happen with or without the proposed project. This must be viewed holistically for its qualitative synergistic effects, because it is not possible to make accurate predictions about when off-site areas would be affected or to what degree. Also, there is uncertainty how threatened and endangered species will be affected (except that unmitigated, effects would be declines in species and habitats) and when the effects would take place.The effects of climate change in valley riparian areas, such as the loss of aquatic habitat and native fishes, frogs, and gartersnakes, are already apparent.


Despite a rather ominous outlook for plants and animals under climate change, there are many mitigations and conservation measures that can be developed to help ameliorate the situation. There are already many design criteria built into the MPO of the proposed project. For example, dry-stack tailings help to conserve water. Additionally, stormwater that is being diverted can be used to benefit aquatic organisms. As an example, stock tanks that are kept filled with water can be used as outdoor ranariums for propagating Chiricahua Leopard Frogs and can function as emergency drought relocation ponds. A monitoring and conservation plan for invasive species can keep check on Lehmann lovegrass and American Bullfrogs. Over-arching design critera and species-specific conservation measures are outlined in other parts of this BA; however, it is also important for the proponent of the proposed project to demonstrate how they are managing for sustainable operations (i.e., reducing the environmental footprint through recycling, carpooling, minimizing greenhouse gases, etc.), a requirement of the climate change scorecard.


Rosemont Copper’s Proposed Conservation Measures 	Comment by Angela Barclay: Larry – I ran out of time to add a section that includes AGFD proposed measures.


This section summarizes the conservation measures developed by Rosemont Copper to address potential impacts of activities related to the proposed project on species listed under the ESA. It also describes the conservation parcels Rosemont Copper will purchase and/or manage, and the anticipated conservation benefits these parcels will provide to listed species. The conservation measures described in this document provide the basis for Rosemont Copper’s conservation measures for listed species in support of Section 7 consultation under the ESA.


The conservation measures are presented in three basic formats: conservation benefits to listed species from the purchase and management of conservation lands, an ongoing monitoring program, and specific management actions not associated with particular conservation land parcels. The land conservation and monitoring components are briefly summarized below; species-specific management actions are presented under each species heading in the following section.


Land Conservation: Seven parcels totaling approximately 4,365 acres have been secured by Rosemont Copper to provide conservation benefits to listed species potentially affected by the proposed project (Figure 15). Each of the specific parcels is described below along with a list of the conservation benefits they provide to listed species. 


Fullerton Ranch:


· This parcel contains approximately 1,780 acres of semidesert grassland in the Sierrita Mountains.


· The conservation and management of this parcel could benefit the movement of Jaguar and Ocelot if they occur in this area.


· This parcel contains saguaros and a few agaves that will provide foraging habitat for Lesser Long-nosed Bat.


· Habitat value and prey base on this parcel will be augmented by the following management activities:


· The exclusion of grazing will enhance habitat values by increasing forage production that could benefit the prey base of Jaguar and Ocelot, as well as agave and saguaro production that will benefit Lesser Long-nosed Bat.


· The establishment and maintenance of water features (e.g., cattle tanks or wildlife guzzlers) at a density of 1 to 1.5 per square mile will benefit Jaguar, Ocelot and their prey base, and have the potential to benefit Lesser Long-nosed Bat (USFWS 2012b). 






Figure 15. Proposed Conservation Measures for Species Listed Under the Endangered Species Act	Comment by Angela Barclay: Insert WestLand’s fig 1






Helvetia Ranch North:


· This parcel contains approximately 940 acres of semidesert grassland on the west side of the northern Santa Rita Mountains near the proposed project’s infrastructure corridor.


· This property contains suitable Pima pineapple cactus habitat and 13 Pima pineapple cactus were identified during sample surveys of the property.


· This parcel directly links the Santa Rita Experimental Range to lands administered by the BLM, providing long-term protection of open space and habitat connectivity in this area, which could benefit the movement of Jaguar and Ocelot in the northern Santa Rita Mountains should this species occasionally occur here.


· This property provides limited late summer foraging habitat for Lesser Long-nosed Bat in the form of agaves and a few saguaros.


· Habitat value and prey base on this parcel will be augmented by the following management activity:


· The establishment and maintenance of water features (e.g., cattle tanks or wildlife guzzlers) at a density of 1 to 1.5 per square mile could benefit Jaguar, Ocelot and their prey base, and have the potential to benefit Lesser Long-nosed Bat (USFWS 2012b). 


Sonoita Creek Ranch:


· This parcel contains a total of approximately 1,200 acres of semidesert grassland, Madrean evergreen woodlan, and riparian habitat along upper Sonoita Creek, and includes surface water rights that support two perennial ponds and associated riparian vegetation. 


· This property provides habitat connectivity between the Patagonia and Santa Rita Mountains that could benefit Jaguar and Ocelot.


· This parcel could provide habitat for Mexican spotted owl during dispersal and migration and habitat connectivity between the Patagonia and Santa Rita Mountains.


· This property will provide foraging habitat in the form of agaves for Lesser Long-nosed Bat.


· In addition to the general wildlife and riparian values that this parcel provides, Sonoita Creek Ranch has the potential to benefit the conservation of aquatic species, including Gila Chub, Gila Topminnow, Chiricahua Leopard Frog, and Huachuca Water Umbel, through management and/or reintroduction efforts. 


Rosemont Ranch Lands:


· These properties consist of four distinct parcels on the east side of the Santa Rita Mountains totaling approximately 545 acres of semidesert grassland. 


· These parcels provide habitat connectivity which could benefit Jaguar and Ocelot.


· Agaves present on these parcels will provide foraging habitat for Lesser Long-nosed Bat.


· Habitat value and prey base on this parcel will be augmented by the following management activity:


· The establishment and maintenance of water features (e.g., cattle tanks or wildlife guzzlers) at a density of 1 to 1.5 per square mile could benefit Jaguar, Ocelot and their prey base, and have the potential to benefit Lesser Long-nosed Bat (USFWS 2012b).





Rosemont Grazing Leases:


· These grazing leases held by Rosemont Copper cover approximately 15,055 acres of Forest Lands in the northern Santa Rita Mountains that are outside of the Mine Safety and Health Administration (MSHA)-regulated perimeter of the proposed mine.  


· Specific management actions on these leased lands will include:


· Exclusion of livestock from sensitive riparian areas.


· Construction of approximately 25 (approximately 1 per square mile) water sources (e.g., cattle tanks or wildlife guzzlers) that will help mitigate the potential loss of springs as a source of water for wildlife in the Rosemont area.	Comment by Angela Barclay: Larry – do we want to include the effects of this type of conservation measure on species in terms of nonnative species for CLF, for example?


· The establishment and maintenance of water features (e.g., cattle tanks or wildlife guzzlers) could benefit Jaguar, Ocelot, and their prey base, and have the potential to benefit Lesser Long-nosed Bat (USFWS 2012b).


· The management of these grazing allotments will benefit Chiricahua Leopard Frog through the maintenance of stock tanks and other water features, some of which currently provide breeding and dispersal habitat. These management actions also include:


· Management of stock tanks in the Greaterville area to support or enhance existing breeding populations in Recovery Unit 2. 


· Enhancement of tanks in the Greaterville area to maintain water levels and to create greater structural heterogeneity within tanks.  


· Fencing of tanks to manage cattle use in the Rosemont and Greaterville areas. 


· Management of vegetation to avoid excessive infringement of the open water areas of tanks in the Rosemont and Greaterville areas.  


· Coordination with USFWS and AGFD for the introduction or reintroduction of Chiricahua Leopard Frogs in the Greaterville area.


· These management efforts for Chiricahua Leopard Frog in the Greaterville area will focus on increasing stability of and connectivity between known breeding populations to support the creation and maintenance of a robust metapopulation in this area.


· These leased lands will provide open space and habitat connectivity that could benefit both Jaguar and Ocelot if they occur in this area. 


· Management activities that benefit Lesser Long-nosed Bat roost habitat on Rosemont Copper’s grazing leases and avoid or minimize direct take are identified below


· Helena Mine entrances (R37A, B, and C) used by Lesser Long-nosed Bat will be fenced to prevent access and disturbance by humans and maintain Lesser Long-nosed Bat access to these adits.	Comment by Angela Barclay: USFWS comment on previous version of BA: Gating of Helena is only helpful if they include pre-gate monitoring, experimental testing, and post-gate monitoring.  And then it is effective only if the bats don't abandon Helena.  Need to see what other options we have to mitigate the loss of three LLNB roosts.


· Rosemont Copper will relocate a portion of the Arizona Trail to limit visibility of the Helena Mine entrances to hikers, thus reducing possible disturbance to Lesser Long-nosed Bat.


· R2 adit will be fenced or gated, as appropriate, to prevent access and disturbance by humans and to provide access to the adit by Lesser Long-nosed Bat.


· Chicago Mine, in the pit area and where impacts cannot be avoided, will be closed prior to disturbance in the area of Chicago Mine. Closure activities will take place when Lesser Long-nosed Bat are not present in the Chicago Mine.


· The Helena Mine complex and R2 will be monitored annually for Lesser Long-nosed Bat through construction, and then every five years until mine closure. 





Monitoring:  Predicted impacts to aquatic species (i.e., Chiricahua Leopard Frog, Gila Chub, Gila Topminnow, and Huachuca water umbel) and the Southwestern Willow Flycatcher along Cienega Creek and in Empire Gulch are based on predicted groundwater drawdown as a result of the formation of the mine pit lake. The groundwater models constructed for the proposed project produce similar predictions of the extent of groundwater withdrawal from project activities that are robust to changes in the estimates of hydrologic parameters. While these models represent the best scientific data available, some degree of predictive error is inherent in mathematical modeling. As such, Rosemont Copper will monitor changes in groundwater and surface water as a result of mining activities and update both groundwater and surface water models based on data obtained from monitoring efforts. As a result, these efforts will reduce the uncertainties associated with the predicted effects of mining activities on stream flow along Cienega Creek centuries in the future.


Species





In addition to the conservation benefits provided by the land conservation and monitoring components identified above, Rosemont Copper’s activities not associated with specific parcels that have and will continue to benefit listed species are summarized below by species.


Chiricahua Leopard Frog


Species-Specific Conservation Measures


Rosemont Copper proposes the following conservation measures to minimize the effects of the proposed project on Chiricahua Leopard Frogs and Chiricahua Leopard Frog habitat:


Measures that have already been implemented during the summer 2011 pre-monsoon season at the known tanks that support breeding populations of Chiricahua Leopard Frogs include coordination for the management of the Greaterville Tank to keep sufficient water in the tank; installation of stormwater best management practices along the drainage that feeds the Greaterville Tank to reduce ash runoff (from an approximately 1,200-acre fire in the area in summer 2011) to the tank and frogs therein; and installation of a pipeline to keep sufficient water in the West California Gulch Tank.


The enhancement of two tanks either in the Greaterville area or on the Rosemont holdings for habitat creation outside the mine footprint.


Management of up to two stock tanks to continue to support existing breeding populations in the Greaterville area (Thurber Ranch) (also in Recovery Unit 2). Management efforts could include maintaining water levels, creating greater structural heterogeneity around tank with some deep and shallow water areas, and fencing to manage cattle use/non-use and vegetation choking. Measures that have already been implemented during the Summer 2011 pre-monsoon season at the known tanks that support breeding populations of Chiricahua Leopard Frog include: 


· Coordination for the management of the Greaterville Tank to keep sufficient water in the tank.


· Installation of stormwater Best Management Practices (BMPs) along the drainage that feeds the Greaterville Tank to reduce ash runoff to the tank and frogs therein. 


· Installation of a pipeline to keep sufficient water in the West California Gulch Tank.


Additionally, Rosemont Copper has agreed to monitor changes in groundwater and surface water as a result of mining activities and update both groundwater and surface water models based on data obtained from monitoring efforts.


Direct and Indirect Effects


Project activities would result in direct effects on Chiricahua Leopard Frogs. Two aquatic sites within the footprint of the proposed mine, Lower Stock Tank and East Dam, were known to have been occupied by Chiricahua Leopard Frogs in 2008 (WestLand 2009b). The Lower Stock Tank will be removed as a result of mine operations. The East Dam location occurs within the fence line of the preferred alternative; however, it is unclear what activities would occur at this location. Although frogs have not been documented in these locations since 2008, if individual frogs (eggs/embryos, tadpoles, juveniles, and adults) are present, mine construction and operation activities would result in direct effects in the form of mortality or other disruptions to behavior that may influence growth and survivorship. Additionally, although these sites have not been occupied since 2008, the three nearest occurrences of Chiricahua Leopard Frogs to the proposed fence line of the preferred alternative are within 0.3 mile, which is within the overland dispersal range of this species. Therefore, direct effects could occur whento frogs dispersinge to and from aquatic sites from within the action area into the fence line of the preferred alternative could range from increased risk to mortality (e.g., crushed on roads or in other areas of mining-related activities) to behavioral avoidance (e.g., reluctance to move across disturbed areas)because they could be crushed or disturbed as they disperse across roads or through areas of moving equipment or other mining-related activities. No direct effects resulting from interrelated and interdependent actions are anticipated.


Any individual frogs, tadpoles, and/or eggs present adjacent to the mine footprint would experience indirect effects from light, noise, and vibrations. Although Rosemont Copper has developed a light pollution mitigation plan, Llight from artificial illumination would increase light levels at night would create a “perpetual full moon” situation, which could disrupt this nocturnal frog species, resulting in changes in dispersal, reproductive behavior, communication patterns, and decreased foraging success (Longcore and Rich 2004). Similarly, noise and vibrations, particularly at dusk and night, from construction of the mine or blasting would disturb Chiricahua Leopard Frogs, likely causing changes in dispersal, reproductive behavior (e.g., causing frogs to move out of the area; disrupting foraging, basking, communication patterns, etc.), communication patterns, decreased foraging success, and increased predation (NoiseQuest 2011; Southwest Endangered Species Act Team 2008). The magnitude of impacts from noise, vibration, and light are uncertain, but these impacts are expected to decrease as the distance from the mine increases.  


As a result of groundwater drawdown, the amount or volume of water within perennial pools could decrease which could result in indirect effects to Chiricahua Leopard Frogs through long-term habitat alteration that could cause die-back in aquatic and some riparian vegetation.  Chiricahua Leopard Frogs have been documented within the action area in four locations that are fed by groundwater and where groundwater drawdown is possible:[footnoteRef:9] Empire Gulch (2009, 2010, and 2011), Box Canyon – Dam Structure (2008, 2009, and 2011), Well in Ophir Gulch (2010 and 2011), and South Sycamore Canyon (2008). Groundwater flow models were designed to simulate conditions prior to pit development, during pit dewatering, and for a 1,000-year postclosure period of groundwater level recovery and potential pit lake development (Montgomery and Associates Inc. 2010; Tetra Tech 2010b), and it was determined that groundwater level drawdown could result in the dewatering of key breeding sites and other streams, seeps, and springs that support, or that may support, breeding frogs. These indirect impacts are anticipated to be be negligible and immeasurable until at least 150 years after project closure at in Empire Gulch and Cienega Creek. T, he timing and amount of groundwater drawdown at Box Canyon – Dam Structure, Ophir Gulch Well, and South Sycamore Canyon has not been modeled.Box Canyon – Dam Structure, Well in Ophir Gulch, and South Sycamore Canyon These impacts could be critical during periods of low flow (May and June), because even small flow reductions could cause some portions of Cienega Creek, or other aquatic areas, to stop flowing. These modeled decreases in groundwater (less than 1 foot) would occur over a long period of time but could cause changes in riparian vegetation extent or health, and the reduction in stream flow could impact this fish species that needs standing or flowing water. Indirect effectsresulting in indirect impacts of groundwater drawdown to Chiricahua Leopard Frogs breeding and foraging within these areas . could result in reduction of substrate for eggs, substrate for organisms fed upon by tadpoles and adult frogs, escape cover for tadpoles and adults, and moist microhabitats for frogs, hence the reduction of the success of eggs, alteration of growth rates of tadpoles, reduction of food for tadpoles and adults, and increase the exposure of tadpoles and adults to vertebrate predation and desiccation (Southwest Endangered Species Act Team 2008). and in Cienega Creek until at least 50 years after mine closure.,  [9:  The term “possible” means there is definitely enough drawdown to impact a spring, but the water source of the spring is unknown. If the spring arises from the regional aquifer, then it would be impacted; however, if it is a localized spring that is not connected to the regional aquifer, then it may not be impacted at all.] 



Impacts to water quality and/or disruption of surface water flow resulting from the capture of runoff in the pit are only expected to occur along the Barrel Canyon drainage through Davidson Canyon to its confluence with Cienega Creek. The Chiricahua Leopard Frog is not known to currently occur in any of these reaches; however, lower Davidson Canyon Creek may provide suitable habitat for this species during high-water events, when Chiricahua Leopard Frogs are able to move upstream to temporary pools downstream of the head cut barrier to movement. 


Thus, according to the models developed to predict groundwater drawdown, simultaneous or short term impacts to Chiricahua Leopard Frogs are not anticipated as a result of groundwater drawdown. The uncertainty involved with modeling at this time frame combined with the small predicted magnitude of effects renders any analysis of future effects to individual populations of Chiricahua Leopard Frogs problematic. While we can predict (albeit with limited precision) that groundwater and surface water flows may be affected many decades into the future, we cannot predict how these changes would interact with or affect populations of Chiricahua Leopard Frogs whose future status and distribution are entirely unknown; therefore, we cannot conclude that these future indirect effects are reasonably certain to occur.


Indirect effects on Chiricahua Leopard Frogs could also result from prey species of the Chiricahua Leopard Frog experiencing the same direct and indirect effects as the frog from proposed project activities, hence altering their predator-prey relationships. Additionally, because the mine pit lake water quality could exceed wildlife standards for three contaminants that are known to bioaccumulate (i.e., cadmium, mercury, and selenium), indirect effects on this species could occur from eating aquatic invertebrates originating from the mine pit lake. The results of geochemical modeling for the mine pit lake and studies of the expected water quality from heap leach seepage indicate that various contaminant levels that would result from these mining processes may exceed aquifer or surface water quality standards for wildlife. Cadmium is highly toxic to wildlife, is carcinogenic and teratogenic, and can have sublethal and lethal effects at low environmental concentrations. It affects respiratory functions, enzyme levels, muscle contractions, growth reduction, and reproduction. Cadmium is known to bioaccumulate in the food chain. A portion of mercury released into the environment is transformed by abiotic and biotic chemical reactions to organic derivatives, such as methylmercury, which bioaccumulates in individual organisms, biomagnifies in aquatic food chains, and is the most toxic form of mercury to which wildlife are exposed. Risks from selenium are primarily associated with aquatic species. Selenium is a bioaccumulative pollutant, and aquatic life is exposed to selenium primarily through diet. Risks stem from aquatic life eating food that is contaminated with selenium, rather than from direct exposure to selenium in the water. 


Within the portions of the action area that include proposed designated critical habitat for the Chiricahua Leopard Frog, it is possible that the proposedis project could indirectly impact some of the PCEs of critical habitat for this species within those areas. Chiricahua Leopard Frogs are known to occur at seven locations within proposed critical habitat within the action area. There are two known Chiricahua Leopard Frog locations in proposed designated critical habitat that are supported by groundwater: Ophir Gulch Well and Empire Gulch Springs. Groundwater drawdown at Empire Gulch is anticipated to be measurable beginning 50 years after mine closure; the timing or amount of groundwater drawdown at Ophir Gulch Well has not been modeledthese locations, hence indirect effects to frogs at these locations, is not anticipated to begin until 50 to 150 years after project closure. Other locations in designated critical habitat that are supported by groundwater are modeled to experience groundwater drawdown: impacts are expected to be negligible and immeasurable in Cienega Creek until at least 50 years after mine closure; however, impacts could be much greater during critical periods of low flow, and during critical times of the year (May and June), even small flow reductions could cause some portions of Cienega Creek, or other aquatic areas, to stop flowing. These modeled decreases in groundwater (less than 1 foot) would occur over a long period of time but could cause changes in riparian vegetation extent or health, and the reduction in stream flow could impact designated critical habitat for this aquatic frog species that needs standing or flowing water. 


Cover vegetation at the edge of stock tanks in proposed designated critical habitat, especially the areas of designated critical habitat near the proposed project area, could be negatively impacted by windborne fugitive dust coating leaves, resulting in reduced photosynthetic activity. Physical effects of dust on plants may include blockage and damage to stomata, shading, abrasion of leaf surface or cuticle, and cumulative effects (e.g., drought stress on already stressed species) (Goodquarry 2011). Reduced vegetative cover could result in reduced of substrate for eggs, substrate for organisms fed upon by tadpoles and adult frogs, escape cover for tadpoles and adults, and moist microhabitats for frogs, hence the reduction of the success of eggs, alteration of growth rates of tadpoles, reduction of food for tadpoles and adults, and increase the exposure of tadpoles and adults to vertebrate predation and desiccation (Southwest Endangered Species Act Team 2008). It is possible that the proposed mine and associated disturbances could also result in increases in populations of non-native species and could create conditions suitable for the presence of chytridiomycosis. 


Cumulative Effects


Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably certain to occur in the action area considered in this biological opinionBA. Future Federal actions that are unrelated to the proposed action are not considered in this section because they require separate consultation pursuant to Section 7 of the ESA. Continued road maintenance, grazing activities, and recreation in the action area, current and future development, other nearby mining projects, and other various activities in the surrounding area on non-federal lands, combined with the expected effects from the proposed project, such as groundwater drawdown and associated loss or fragmentation of habitat (including riparian), and noise, air, and light pollution, could cumulatively affect the Chiricahua Leopard Frog and its designated critical habitat.


Determination of Effect


The proposed project may affect, and is likely to adversely affect, the Chiricahua Leopard Frog. The proposed project may affect, and is not likely to result in the destruction of proposed adversely affect, designated critical habitat for the Chiricahua Leopard Frog.


Gila Chub


Species-Specific Conservation Measures 


There are no species-specific conservation measures proposed for this species. Note that Rosemont Copper has agreed to monitor changes in groundwater and surface water as a result of mining activities and update both groundwater and surface water models based on data obtained from monitoring efforts. 


Direct and Indirect Effects


Direct effects on the Gila Chub are not anticipated as a result of theis proposed project because there is no habitat or known occurrences of this species within the footprint of the proposed mine, and no direct effects resulting from interrelated and interdependent actions are anticipated. Furthermore, impacts to water quality and/or disruption of surface water flow resulting from the capture of runoff in the pit are only expected to occur along the Barrel Canyon drainage through Davidson Canyon to its confluence with Cienega Creek, and the Gila Chub is not known to occur in any of these reaches, nor are any of these reaches expected to provide suitable habitat for this species. No Gila Chub were recorded during fish surveys just downstream in Cienega Creek from 2002–2010. 


Gila Chub are known to occur in Cienega Creek approximately 1 mile upstream of the confluence with Davidson Canyon (in 2009 and 2010). The small numbers of this species in the population upstream of the confluence of Davidson Canyon and Cienega Creek have not populated the pool downstream of the confluence in the years in which it has been surveyed (2007–2010); therefore, indirect effects on the Gila Chub from the reduction of stormwater flows by less than 5% at the confluence of Davidson Canyon and Cienega Creek and by less than 1% below the confluence within Cienega Creek are not reasonably certain to occur because there are no occurrence records of this species at or immediately below this confluence.


Indirect effects to Gila Chub may occur within the action area further upstream in Cienega Creek and in Empire where groundwater drawdown is modeled to occur (Montgomery and Associates Inc. 2010; Tetra Tech 2010b). These impacts are anticipated to be negligible and immeasurable until at least 50 years after project closure at Empire Gulch and in Cienega Creek. These impacts could be critical during periods of low flow (May and June), because even small flow reductions could cause some portions of Cienega Creek, or other aquatic areas, to stop flowing. These modeled decreases in groundwater (less than 1 foot) would occur over a long period of time but could cause changes in riparian vegetation extent or health, and the reduction in stream flow could impact this fish species that needs standing or flowing water. As a result of groundwater drawdown, the amount or volume of water within perennial pools could decrease which could result in indirect effects to Gila Chub through long-term habitat alteration that could cause die-back in aquatic and some riparian vegetationAs a result of groundwater drawdown, the amount or volume of water within perennial pools could decrease which could result in indirect effects to Gila Chub breeding and foraging in these areas. Indirect effects of groundwater drawdown to Gila Chub breeding and foraging within these areas could result in reduction of substrate for eggs, substrate for prey organisms, escape cover, and moist microhabitats for Gila Chub, hence the reduction of the success of eggs, reduction of food, and increase the exposure of Gila Chub to vertebrate predation and desiccation. Indirect effects on Gila Chub could also result from prey species of the Gila Chub experiencing the same indirect effects as the fish from groundwater drawdown, hence altering their predator-prey relationships. These indirect impacts are anticipated to be negligible and immeasurable until at least 150 years after project closure at Empire Gulch and in Cienega Creek until at least 50 years after mine closure. 


Thus, according to the models developed to predict groundwater drawdown, simultaneous or short term impacts to Gila Chub are not anticipated as a result of groundwater drawdown. The uncertainty involved with modeling at this time frame combined with the small predicted magnitude of effects renders any analysis of future effects to individual populations of Gila Chub problematic. While we can predict (albeit with limited precision) that groundwater and surface water flows may be affected many decades into the future, we cannot predict how these changes would interact with or affect populations of Gila Chub whose future status and distribution are entirely unknown; therefore, we cannot conclude that these future indirect effects are reasonably certain to occur.


The action area also includes portions of designated critical habitat for the Gila Chub, and it is possible that within those areas the proposedis project could directly and indirectly impact some of the PCEs of critical habitat for this species. The proposed project couldwill impact all three PCEs present within these areas of Gila Chub designated critical habitat:impact water quantity, vegetative coverquality, and water qualityone of the PCEs of Gila Chub designated critical habitat, at the confluence of Davidson Canyon with Cienega Creek, although this reach is dry for most of the year. The water quality PCE includes reduced levels of contaminants (including sediments), and adequate levels of pH, dissolved oxygen, and conductivity. Surface water models indicate that project activities will result in a 3.8% decrease of sediment yield at the confluence of Davidson Canyon and Cienega Creek. The project also will impact water quantity, one of the PCEs of Gila Chub designated critical habitat, within Cienega Creek and Empire Gulch. As previously stated, groundwater drawdown is anticipated to be negligible and immeasurable until at least 150 years after project closure at Empire Gulch and in Cienega Creek until at least 50 years after mine closure, which could decrease the amount or volume of water within perennial pools.There are two locations in designated critical habitat that are supported by groundwater: Empire Gulch Springs and Cienega Creek. Groundwater drawdown at Empire Gulch and Cienega Creek is anticipated to be measurable beginning 50 years after mine closure. These impacts could be critical during periods of low flow (May and June), because even small flow reductions could cause some portions of Cienega Creek, or other aquatic areas, to stop flowing. These modeled decreases in groundwater (less than 1 foot) would occur over a long period of time but could cause changes in aquatic and riparian vegetation extent or health, and the reduction in stream flow could impact designated critical habitat for this fish species that needs standing or flowing water. Reduced vegetative cover could result in reduced of substrate for eggs, substrate for prey organisms, and escape cover for Gila Chub, hence the reduction of the success of eggs, reduction of food, and increase the exposure of Gila Chub to vertebrate predation and desiccation. The proposed project also will impact water quantity, one of the PCEs of Gila Chub designated critical habitat, within Cienega Creek and Empire Gulch. The water quality PCE includes reduced levels of contaminants (including sediments), and adequate levels of pH, dissolved oxygen, and conductivity. Levels of pH, dissolved oxygen, and conductivity are not expected to be impacted by the proposed project; however, surface water models indicate that the proposed project activities will result in a 3.8% decrease of sediment yield at the confluence of Davidson Canyon and Cienega Creek. This decrease in sediment yield could increase the exposure of Gila Chub to predation.


Cumulative Effects


Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably certain to occur in the action area considered in this biological opinionBA. Future Federal actions that are unrelated to the proposed action are not considered in this section because they require separate consultation pursuant to Section 7 of the ESA. Continued road maintenance, grazing activities, and recreation in the action area, current and future development, other nearby mining projects, and other various activities in the surrounding area on non-federal lands, combined with the expected effects from the proposed project, such as groundwater drawdown and associated loss or fragmentation of habitat (including riparian), and noise, air, and light pollution, could cumulatively affect the Gila Chub and its designated critical habitat.


Determination of Effect


The proposed project may affect, and is, but is not likely to adversely affect, the Gila Chub. The proposed project also may affect, and is likely to adversely affect, but is not likely to result in destruction of, designated critical habitat for the Gila Chub.,


Gila Topminnow


Species-Specific Conservation Measures 


There are no species-specific conservation measures proposed for this species. Note that Rosemont Copper has agreed to monitor changes in groundwater and surface water as a result of mining activities and update both groundwater and surface water models based on data obtained from monitoring efforts.


Direct and Indirect Effects


Direct effects on the Gila Topminnow are not anticipated as a result of the proposedis project because there is no habitat or known occurrences of this species within the footprint of the proposed mine and no direct effects resulting from interrelated and interdependent actions are anticipated. Furthermore, impacts to water quality and/or disruption of surface water flow resulting from the capture of runoff in the pit are only expected to occur along the Barrel Canyon drainage through Davidson Canyon to its confluence with Cienega Creek, and the Gila Topminnow is not known to occur in any of these reaches, nor are any of these reaches expected to provide suitable habitat for this species. 


Indirect effects could occur on the small population of this species located approximately 0.25 mile downstream of the confluence of Davidson Canyon and Cienega Creek. Stormwater flows are expected to decrease by less than 5% at the confluence of Davidson Canyon and Cienega Creek and by less than 1% below the confluence within Cienega Creek. These reductions in surface water at these reaches are likely to result in insignificant effects to this population of Gila Topminnow. 


Indirect effects to the Gila Topminnow may occur within the action area in Cienega Creek approximately 1 mile upstream from the confluence with Davidson Canyon and further upstream in Cienega Creek where groundwater drawdown is modeled to occur (Montgomery and Associates Inc. 2010; Tetra Tech 2010b). These impacts are anticipated to be negligible and immeasurable until at least 50 years after project closure in Cienega Creek. These impacts could be critical during periods of low flow (May and June), because even small flow reductions could cause some portions of Cienega Creek to stop flowing. These modeled decreases in groundwater (less than 1 foot) would occur over a long period of time but could cause changes in riparian vegetation extent or health, and the reduction in stream flow could impact this fish species that needs standing or flowing water. As a result of groundwater drawdown, the amount or volume of water within perennial pools could decrease which could result in indirect effects to Gila Topminnow through long-term habitat alteration that could cause die-back in aquatic and some riparian vegetation. Indirect effects of groundwater drawdown to Gila Topminnow breeding and foraging within these areas could result in reduction of substrate for eggs, substrate for prey organisms, and escape cover for Gila Topminnow, hence the reduction of the success of eggs, reduction of food, and increase the exposure of Gila Topminnow to vertebrate predation and desiccation. As a result of groundwater drawdown, the amount or volume of water within perennial pools could decrease which could result in indirect effects to Gila Topminnow breeding and foraging within these areas. Indirect effects on Gila Topminnow could also result from prey species of the Gila Topminnow experiencing the same indirect effects as the fish from groundwater drawdown, hence altering their predator-prey relationships. These indirect impacts are anticipated to be negligible and immeasurable until at least 50 years after mine closure in Cienega Creek. 





Thus, according to the models developed to predict groundwater drawdown, simultaneous or short term impacts to Gila Topminnow are not anticipated as a result of groundwater drawdown. The uncertainty involved with modeling at this time frame combined with the small predicted magnitude of effects renders any analysis of future effects to individual populations of Gila Topminnow problematic. While we can predict (albeit with limited precision) that groundwater and surface water flows may be affected many decades into the future, we cannot predict how these changes would interact with or affect populations of Gila Topminnow whose future status and distribution are entirely unknown; therefore, we cannot conclude that these future indirect effects are reasonably certain to occur.


Cumulative Effects


Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably certain to occur in the action area considered in this biological opinionBA. Future Federal actions that are unrelated to the proposed action are not considered in this section because they require separate consultation pursuant to Section 7 of the ESA. Continued road maintenance, grazing activities, and recreation in the action area, current and future development, other nearby mining projects, and other various activities in the surrounding area on non-federal lands, combined with the expected effects from the proposed project, such as groundwater drawdown and associated loss or fragmentation of habitat (including riparian), and noise, air, and light pollution, could cumulatively affect the Gila Topminnow and its habitat.


Determination of Effect


The proposed project may affect, and, but is not likely to adversely affect, the Gila Topminnow. 


Huachuca Water Umbel


Species-Specific Conservation Measures 


There are no species-specific conservation measures proposed for this species. Note that Rosemont Copper has agreed to monitor changes in groundwater and surface water as a result of mining activities and update both groundwater and surface water models based on data obtained from monitoring efforts.


Direct and Indirect Effects


Direct effects on Huachuca water umbel are not anticipated as a result of the proposedis project because this species is not known to occur within the footprint of the proposed mine, and no direct effects resulting from interrelated or interdependent actions are anticipated. Impacts to water quality and/or disruption of surface water flow resulting from the capture of runoff in the pit are only expected to occur along the Barrel Canyon drainage through Davidson Canyon to its confluence with Cienega Creek. However, the Huachuca water umbel is not known to currently occur in any of these reaches, nor are any of these reaches expected to provide suitable habitat for this species. 


Indirect effects could occur to the Huachuca water umbel populations located within the action area in Empire Gulch and Cienega Creek where groundwater drawdown is modeled to occur (Montgomery and Associates Inc. 2010; Tetra Tech 2010b). These impacts are anticipated to be negligible and immeasurable until at least 50 years after project closure in Empire Gulch and Cienega Creek. These impacts could be critical during periods of low flow (May and June), because even small flow reductions could cause some portions of Cienega Creek, and other areas, to stop flowing. These modeled decreases in groundwater (less than 1 foot) would occur over a long period of time but could cause changes in riparian vegetation extent or health, and the reduction in stream flow could impact this plant species that needs standing or flowing water. As a result of groundwater drawdown, the amount or volume of water within perennial pools could decrease which could result in indirect effects to Huachuca water umbel through long-term habitat alteration causing changes in the health of individual Huachuca water umbel plants or populations of this species. These indirect impacts are anticipated to be negligible and immeasurable until at least 150 years after project closure at Empire Gulch and in Cienega Creek until at least 50 years after mine closure. 


Thus, according to the models developed to predict groundwater drawdown, simultaneous or short term impacts to Huachuca water umbel are not anticipated as a result of groundwater drawdown. The uncertainty involved with modeling at this time frame combined with the small predicted magnitude of effects renders any analysis of future effects to individual populations of Huachuca water umbel problematic. While we can predict (albeit with limited precision) that groundwater and surface water flows may be affected many decades into the future, we cannot predict how these changes would interact with or affect populations of Huachuca water umbel whose future status and distribution are entirely unknown; therefore, we cannot conclude that these future indirect effects are reasonably certain to occur.


Cumulative Effects


Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably certain to occur in the action area considered in this biological opinionBA. Future Federal actions that are unrelated to the proposed action are not considered in this section because they require separate consultation pursuant to Section 7 of the ESA. Continued road maintenance, grazing activities, and recreation in the action area, current and future development, other nearby mining projects, and other various activities in the surrounding area on non-federal lands, combined with the expected effects from the proposed project, such as groundwater drawdown and associated loss or fragmentation of habitat (including riparian), and noise, air, and light pollution, could cumulatively affect the Huachuca water umbel and its habitat.


Determination of Effect


The proposed project may affect, and, but is not likely to adversely affect, the Huachuca water umbel. 


Jaguar


Species-Specific Conservation Measures 


Rosemont Copper proposes the following conservation measure to minimize the effects of the project on Jaguars and Ocelots and their suitable habitat: a one-time fee in the amount of $20,000 to AGFD for survey and monitoring efforts as well as conservation and recovery measures. Rosemont Copper will contribute a total of $20,000 to AGFD for ongoing monitoring of Jaguar and Ocelot activity in the Santa Rita Mountains. 


Direct and Indirect Effects


Direct effects to Jaguars are not anticipated as a result of the proposedis project because this species is not known to occur within the footprint of the proposed mine, and no direct effects resulting from interrelated or interdependent actions are anticipated. 


Indirect effects could occur to the Jaguars within the action area. Although occurrence records in Arizona are rare, and no breeding populations of the Jaguar are known to exist in Arizona, Jaguars have large home ranges there is the potential for this species to occur in the action area. Further, there have been two recent (2011) sightings of Jaguars in southeastern Arizona: an unconfirmed sighting (AGFD Class II-7) of a Jaguar was reported in Mansfield Canyon in the Santa Rita Mountains in Santa Cruz County in June, approximately 13 miles south of the proposed mine footprintproject area and 8 miles south of the action area; and more recently, in November, a confirmed sighting of a Jaguar occurred in a canyon in the Whetstone Mountains in Cochise County, approximately 25 miles east of the proposed project area and 10 miles east of the action area. Prior to the June 2011 sighting, there had been no confirmed occurrence records for this species within 8 miles of the action area since 1961. Thus, there is some potential for one or more of these animals to occur in the Santa Rita Mountains over the life of the proposed project, and there is potential for an animal moving throughout the Santa Rita Mountains to be exposed to disturbance related to mining activities. 


Although Jaguars have the ability to avoid some of this disturbance through movements, resulting in low probability of any significant acute or chronic exposure, any Jaguars present adjacent to the mine footprint could experience indirect effects from light, noise, and vibrations. Although Rosemont Copper has developed a light pollution mitigation plan, lLight from artificial illumination would increase light levels at night would create a “perpetual full moon” situation, which could disrupt this species, resulting in changes in dispersal, communication patterns, and hunting success (Longcore and Rich 2004). Similarly, noise and vibrations from construction of the mine or blasting could disturb Jaguars, likely causing changes in dispersal, communication patterns, and hunting success (NoiseQuest 2011). The magnitude of impacts from noise, vibration, and light are uncertain, but these impacts are expected to decrease as the distance from the mine increases.  Indirect effects on Jaguars could also result from prey species experiencing the same indirect effects as the Jaguars from light, noise, and vibrations, hence altering their predator-prey relationships. Changes to food sources could also result in changes in dispersal and hunting success.


Cumulative Effects


Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably certain to occur in the action area considered in this biological opinionBA. Future Federal actions that are unrelated to the proposed action are not considered in this section because they require separate consultation pursuant to Section 7 of the ESA. Continued road maintenance, grazing activities, and recreation in the action area, current and future development, other nearby mining projects, and other various activities in the surrounding area on non-federal lands, combined with the expected effects from the proposed project, such as groundwater drawdown and associated loss or fragmentation of habitat (including riparian), and noise, air, and light pollution, could cumulatively affect the Jaguar and its habitat.


Determination of Effect


The proposed project may affect, and, but is not likely to adversely affect, the Jaguar.


Lesser Long-nosed Bat


Species-Specific Conservation Measures 


In addition to those listed in the Rosemont Copper’s Proposed Conservation Measures section above, Rosemont Copper proposes the following conservation measures to minimize the effects of the proposed project on Lesser Long-nosed Bat and Lesser Long-nosed Bat habitat:	Comment by Angela Barclay: USFWS comment: Are they going to exclude any LLNBs from sites that will be destroyed prior to them being destroyed?


Measures that have already been implemented include funding of studies of Palmer’s agave establishment and response to transplantation and establishment of an on-site nursery that may be used for future mitigation of habitat loss.	Comment by Angela Barclay: USFWS comment: Not sure a study of planting agaves helps offset the loss of 200,000 - 300,000 agaves?  Especially if we don't have a report of the results to see how effective what they were testing really was.  They should include the results in the BA.  Kudos for establishing an on-site nursery for agaves, but they give no indication of how many they will produce and where they will be planted to offset agaves lost.  They should use agaves during reclamation, but how does that offset the temporal loss of significant forage resources?  There is no monitoring of transplanted or newly planted agaves.  How can we give credit for offsetting measures if we don't know if they worked?  Need to have monitoring included with adaptive management to address survival.  Need to consider other measures to offset such a significant loss of forage resources.


Planting of agave at densities comparable to that currently on-site during concurrent reclamation. 


Ongoing lighting studies are being conducted, and their potential effects on Lesser Long-nosed Bat and the Helena Mine will be ascertained and mitigated to the extent possible.


Rosemont Copper will work with the USFWS and the Forest Service to relocate the Arizona National Scenic Trail away from the Helena Mine.


At the Helena Mine site, Rosemont Copper will construct an exclusion fence to protect the roost site from trespass.Rosemont will implement its concurrent reclamation program as outlined in their Plan of Operations.  As part of this effort they will grow and plant Palmer’s agave into suitable reclaimed areas. Agave planting densities will be consistent with the final Reclamation Plan and Post-Mining Land Use. 


Rosemont Copper’s proposed lighting plan will minimize, to the extent practicable, disturbance to foraging and commuting Lesser Long-nosed Bats in the vicinity of the proposed project. 	Comment by Angela Barclay: USFWS comment: Not sure what the lighting study is, but if they want it to offset effects to LLNB roosts, they better give us the results in the BA.


Direct and Indirect Effects	Comment by Angela Barclay: USFWS comment: How does the protection of Helena mine mitigate or offset the loss of 1 - 2 other roosts and address the fact that Helena, itself, may be abandoned, regardless of protective measures, if noise, light, and vibrations are untolerable?


The proposed project would directly affect and result in the permanent loss of at least one known Lesser Long-nosed Bat postmaternity roost site (Chicago Mine) within the footprint of the proposed mine, which in August 2008 contained approximately 12 to 15 Lesser Long-nosed Bats, in 2009 contained approximately 32 Lesser Long-nosed Bats, and in July 2011 contained one roosting Lesser Long-nosed Bat. Any individuals present within the footprint of the mine infrastructure (including the pit, buildings, roads, tailings or waste piles, etc.) would either be crushed or forced to relocate. Rosemont Copper will close the Chicago Mine when Lesser Long-nosed Bat are not present in the Chicago Mine; therefore, no Lesser Long-nosed Bats would be killed by the construction of the mine pit if no individuals are in the mine during closure.


Given the anticipated levels of project related activity and associated disturbance from noise, vibrations, and light, there exists the potential for indirect effects on two additional Lesser Long-nosed Bat postmaternity roosts adjacent to the proposed mine footprint (i.e., R-2 [immediately adjacent to the southwestern portion of the proposed fence line of the preferred alternative] and the Helena Mine complex [approximately 1 mile north-northeast of the fence line for the preferred alternative]). At the R-2 site, one Lesser Long-nosed Bat was detected each year in 2008 and 2009, and three Lesser Long-nosed Bats were detected there in 2011. More than 5,100 Lesser Long-nosed Bats were counted at the Helena Mine complex in 2009, and approximately 4,650 Lesser Long-nosed Bats were detected in 2011. Any individuals present adjacent to the mine footprint would experience indirect effects from light, noise, and vibrations. Although Rosemont Copper has developed a light pollution mitigation plan, lLight from artificial illumination would increase light levels at night would create a “perpetual full moon” situation, which could disrupt this nocturnal species, resulting in changes in dispersal, reproductive behavior, communication patterns, and decreased foraging success (Longcore and Rich 2004). Similarly, noise and vibrations from construction of the mine or blasting would disturb Lesser Long-nosed Bats, likely causing changes in dispersal, reproductive behavior, communication patterns, decreased foraging success, and increased predation (NoiseQuest 2011). The magnitude of impacts from noise, vibration, and light are uncertain, but these impacts are expected to decrease as the distance from the mine increases.  


The proposed project would indirectly impact Lesser Long-nosed Bats through the removal of potential Lesser Long-nosed Bat forage plants (i.e., paniculate agaves) in the late summer range of the species. Based on surveys, it was estimated that between 196,268 and 306,209 Palmer agave rosettes would be impacted as a result of the proposed project (WestLand 2009c). Indirect effects to Lesser Long-nosed Bat forage plants may result from an increase in dust levels adjacent to access roads and mining areas. Agaves could be negatively impacted by windborne fugitive dust coating leaves, resulting in reduced photosynthetic activity. Physical effects of dust on plants may include blockage and damage to stomata, shading, and abrasion of leaf surface or cuticle (Goodquarry 2011). Reduced food sources could result in reduced reproduction success or could result in the abandonment of the action area by Lesser Long-nosed Bats. Known Lesser Long-nosed Bat maternity roosts are all more than 75 miles from the proposed project area; therefore, no indirect effects on Lesser Long-nosed Bat maternity roosts are anticipated.


Cumulative Effects


Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably certain to occur in the action area considered in this biological opinionBA. Future Federal actions that are unrelated to the proposed action are not considered in this section because they require separate consultation pursuant to Section 7 of the ESA. Continued road maintenance, grazing activities, and recreation in the action area, current and future development, other nearby mining projects, and other various activities in the surrounding area on non-federal lands, combined with the expected effects from the proposed project, such as groundwater drawdown and associated loss or fragmentation of habitat (including riparian), and noise, air, and light pollution, could cumulatively affect the Lesser Long-nosed Bat and its habitat.


Determination of Effect


The proposed project may affect, and is likely to adversely affect, the Lesser Long-nosed Bat.


Mexican Spotted Owl


Species-Specific Conservation Measures 


Rosemont Copper’s proposed lighting plan will minimize, to the extent practicable, disturbance to feeding, nesting, or dispersing Mexican Spotted Owls that might be in the vicinity of the proposed project.


There are no species-specific conservation measures proposed for this species.


Direct and Indirect Effects


Direct effects on Mexican Spotted Owls are not anticipated as a result of the proposedis project. All construction activities and discernible effects from noise, light, and vibration will occur outside the nearest known Mexican Spotted Owl PACs. There also will be no increase in vehicular traffic and associated noise (no new access roads or mine activities) within 4.8 miles of the nearest PAC. The clearing of vegetation will only occur within the project area (approximately 4.8 miles from the nearest PAC) and may affect populations of rodents, cottontails, birds, bats, lizards, and snakes, all potential prey species for the Mexican Spotted Owl; however, it is expected that this species does not currently forage in areas to be cleared of vegetation. Thus, indirect effects on the Mexican Spotted Owl are not expected to occur as a result of the proposedis project.


Adverse effects on Mexican Spotted Owl critical habitat are also not anticipated as a result of the proposedis project, although the action area (including the effects of noise, light, vibrations, and groundwater drawdown) includes 430 acres of critical habitat Unit BR-W-12. It is expected that an increase of noise, light, and vibration will occur within this area of critical habitat; however, these increases will not alter any PCEs for this species.


Cumulative Effects


Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably certain to occur in the action area considered in this biological opinionBA. Future Federal actions that are unrelated to the proposed action are not considered in this section because they require separate consultation pursuant to Section 7 of the ESA. Continued road maintenance, grazing activities, and recreation in the action area, current and future development, other nearby mining projects, and other various activities in the surrounding area on non-federal lands, combined with the expected effects from the proposed project such as groundwater drawdown and associated loss or fragmentation of habitat (including riparian), and noise, air, and light pollution, could cumulatively affect the Mexican Spotted Owl and its designated critical habitat.


Determination of Effect


The proposed project will have no effect on the Mexican Spotted Owl. The proposed project will have no effect on designated critical habitat for the Mexican Spotted Owl.


Ocelot 


Species-Specific Conservation Measures 


Rosemont Copper will contribute a total of $20,000 to AGFD for ongoing monitoring of Jaguar and Ocelot activity in the Santa Rita Mountains. 


Rosemont Copper proposes the following conservation measure to minimize the effects of the project on Jaguars and Ocelots and their suitable habitat: a one-time fee in the amount of $20,000 to AGFD for survey and monitoring efforts and conservation and recovery measures. 


Direct and Indirect Effects


Direct effects on Ocelots are not anticipated as a result of the proposedis project because this species is not known to occur within the footprint of the proposed mine, and no direct effects resulting from interrelated or interdependent actions are anticipated. 


Indirect effects could occur to the Ocelots within the action area. Although occurrence records in Arizona are rare, and no breeding populations of the Ocelot are known to exist in Arizona, Ocelots have large home ranges there is the potential for this species to occur in the action area. Further, four five confirmed reports of ocelots have been received in Arizona since 2009: one from Gila County and three four from Cochise County (USFWS 2011e). Prior to these 2009 sightings, the last confirmed account in Arizona was of an Ocelot that was shot on Pat Scott Peak in the Huachuca Mountains in 1964 (López González et al. 2003). Thus, there is some potential for one or more of these animals to occur in the Santa Rita Mountains over the life of the proposed project, and there is potential for an animal moving throughout the Santa Rita Mountains to be exposed to disturbance related to mining activities. 


Although Ocelots have the ability to avoid some of this disturbance through movements, resulting in low probability of any significant acute or chronic exposure, any Ocelots present adjacent to the mine footprint could experience indirect effects from light, noise, and vibrations. Although Rosemont Copper has developed a light pollution mitigation plan, Llight from artificial illumination would increase light levels at night would create a “perpetual full moon” situation, which could disrupt this species, resulting in changes in dispersal, communication patterns, and hunting success (Longcore and Rich 2004). Similarly, noise and vibrations from construction of the mine or blasting could disturb Ocelots, likely causing changes in dispersal, communication patterns, and hunting success (NoiseQuest 2011). The magnitude of impacts from noise, vibration, and light are uncertain, but these impacts are expected to decrease as the distance from the mine increases. Indirect effects on Ocelots could also result from prey species experiencing the same indirect effects as the Ocelots from light, noise, and vibrations, hence altering their predator-prey relationships. Changes to food sources could also result in changes in dispersal and hunting success. 


Cumulative Effects


Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably certain to occur in the action area considered in this biological opinionBA. Future Federal actions that are unrelated to the proposed action are not considered in this section because they require separate consultation pursuant to Section 7 of the ESA. Continued road maintenance, grazing activities, and recreation in the action area, current and future development, other nearby mining projects, and other various activities in the surrounding area on non-federal lands, combined with the expected effects from the proposed project, such as groundwater drawdown and associated loss or fragmentation of habitat (including riparian), and noise, air, and light pollution, could cumulatively affect the Ocelot and its habitat.


Determination of Effect


The proposed project may affect, but and is not likely to adversely affect, the Ocelot.


Pima Pineapple Cactus


Species-Specific Conservation Measures


Rosemont Copper proposes the following conservation measures to minimize the effects of the proposed project on Pima pineapple cactus and Pima pineapple cactus habitat:


Avoidance of direct effects to individual Pima pineapple cactus during construction. Routing the lines to avoid Pima pineapple cactus to the extent practicable will minimize direct effects. Construction practices will be employed to keep surface disturbance to the minimum practicable. Pima pineapple cactus left in place near disturbance areas will be clearly marked and construction activity in the vicinity will be monitored. Marking will be removed by the monitor as soon as construction is completed.


Transplant and monitoring of 44 cacti that cannot be avoided by construction activities.


In-lieu payment will be made to a Pima pineapple cactus mitigation bank. The total impact area is estimated to be approximately 24.4 acres (8.4 permanent, 16.0 temporary). In-lieu fee payment will be paid at a ratio of 1:1 for permanent effects and 0.5:1 for temporary effects.Construction practices along the proposed utility corridors will be employed to keep surface disturbance to the minimum practicable. 


Known Pima pineapple cactus within the utility corridor will be flagged and to the extent possible will be avoided.  These Pima pineapple cactus will be protected with clear limit fencing, and construction activity in the vicinity of these plants will be monitored. 


Pima pineapple cactus that cannot be avoided by utility construction will be transplanted within the corridor into suitable habitat.  A monitoring and maintenance program will be initiated to facilitate establishment.  


Direct and Indirect Effects


The preferred alternative would result in direct effects to Pima pineapple cactus and Pima pineapple cactus habitat owing to the placement of electrical and water transmission lines and associated access roads. Approximately 44 live Pima pineapple cacti and 24.4 acres of Pima pineapple cactus habitat would be impacted. Areas of permanent disturbance would remove portions of the seed bank, and areas of temporary disturbance could alter the seed bank. Disturbance of soils would change water infiltration, compact soil, and change local site conditions. Recently disturbed areas have an increased potential to be invaded by noxious weeds (e.g., Lehmann lovegrass), which can negatively affect Pima pineapple cactus. Although some areas of temporary disturbance may recover, it may take many years before full recovery is achieved. Any individuals growing in the action area outside the mine footprint may experience indirect effects, such as fugitive dust. Physical effects of windborne fugitive dust on plants may include blockage and damage to stomata and shading and abrasion of the plant surface, which could result in reduced photosynthetic activity (Goodquarry 2011), and possibly reproductive success.


Cumulative Effects


Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably certain to occur in the action area considered in this biological opinionBA. Future Federal actions that are unrelated to the proposed action are not considered in this section because they require separate consultation pursuant to Section 7 of the ESA. Continued road maintenance, grazing activities, and recreation in the action area, current and future development, other nearby mining projects, and other various activities in the surrounding area on non-federal lands, combined with the expected effects from the proposed project, such as groundwater drawdown and associated loss or fragmentation of habitat (including riparian), and noise, air, and light pollution, could cumulatively affect the Pima pineapple cactus and its habitat.


Determination of Effect


The proposed project may affect, and is likely to adversely affect, Pima pineapple cactus.


Southwestern Willow Flycatcher


Species-Specific Conservation Measures 


There are no species-specific conservation measures proposed for this species.


Direct and Indirect Effects


Direct effects on the Southwestern Willow Flycatcher are not anticipated as a result of the proposedis project because there is are no habitat or known occurrences of this species within the footprint of the proposed mine, and no direct effects resulting from interrelated and interdependent actions are anticipated. Furthermore, impacts to water quality and/or disruption of surface water flow resulting from the capture of runoff in the pit are only expected to occur along the Barrel Canyon drainage through Davidson Canyon to its confluence with Cienega Creek, and the Southwestern Willow Flycatcher is not known to occur in any of these reaches.


Southwestern Willow Flycatchers are known to occur in the action area in Cienega Creek and in Empire Gulch, and indirect effects to Southwestern Willow Flycatchers may occur within the action area in Cienega Creek and in Empire Gulch where groundwater drawdown is modeled to occur (Montgomery and Associates Inc. 2010; Tetra Tech 2010b). These impacts are anticipated to be negligible and immeasurable until at least 50 years after project closure at Empire Gulch and in Cienega Creek. These impacts could be critical during periods of low flow (May and June), because even small flow reductions could cause some portions of Cienega Creek, or other areas, to stop flowing. These modeled decreases in groundwater (less than 1 foot) would occur over a long period of time but could cause changes in riparian vegetation extent or health, and the reduction in stream flow could impact this bird species that preys on insects that are found within or adjacent to riparian floodplains or moist environments. As a result of groundwater drawdown, the amount or volume of water within perennial pools could decrease which could result in indirect effects to Southwestern Willow Flycatchers through long-term habitat alteration that could cause die-back in aquatic and some riparian vegetation. Indirect effects of groundwater drawdown to Southwestern Willow Flycatchers breeding and foraging within these areas could result in reduced substrate for nest locations, prey species, and escape cover, hence reduced reproductive success, and increased the exposure to predation. Indirect effects on Southwestern Willow Flycatchers could also result from prey species experiencing the same indirect effects as the Southwestern Willow Flycatchers from groundwater drawdown, hence altering their predator-prey relationships. Changes to food sources could also result in changes in dispersal and hunting success. 


As a result of groundwater drawdown, the amount or volume of water within perennial pools could decrease which could result in indirect effects to Southwestern Willow Flycatchers breeding and foraging within these areas. Indirect effects on Southwestern Willow Flycatchers could also result from prey species of the Southwestern Willow Flycatchers experiencing the same indirect effects as the bird from groundwater drawdown, hence altering their predator-prey relationships. These indirect impacts are anticipated to be negligible and immeasurable until at least 150 years after project closure at Empire Gulch and in Cienega Creek until at least 50 years after mine closure.


Thus, according to the models developed to predict groundwater drawdown, simultaneous or short term impacts to Southwestern Willow Flycatcher are not anticipated as a result of groundwater drawdown. The uncertainty involved with modeling at this time frame combined with the small predicted magnitude of effects renders any analysis of future effects to individual populations of Southwestern Willow Flycatcher problematic. While we can predict (albeit with limited precision) that groundwater and surface water flows may be affected many decades into the future, we cannot predict how these changes would interact with or affect populations of Southwestern Willow Flycatcher whose future status and distribution are entirely unknown; therefore, we cannot conclude that these future indirect effects are reasonably certain to occur.


The proposed project could indirectly impact some of theboth PCEs of proposed critical habitat for this species: riparian vegetation and insect prey populations., including a general impact on riparian vegetation and the presence of surface water; however, as previously stated, groundwater drawdown is anticipated to be negligible and immeasurable until at least 150 years after project closure at Empire Gulch and in Cienega Creek until at least 50 years after mine closure,. Southwestern Willow Flycatchers are known to occur at one location in proposed critical habitat that is supported by groundwater: Cienega Creek. Groundwater drawdown in Cienega Creek is anticipated to be measurable beginning 50 years after mine closure. These impacts could be critical during periods of low flow (May and June), because even small flow reductions could cause some portions of Cienega Creek to stop flowing. These modeled decreases in groundwater (less than 1 foot) would occur over a long period of time but could cause changes in riparian vegetation extent or health, and the reduction in stream flow could impact designated critical habitat for this bird species that preys on insects that are found within or adjacent to riparian floodplains or moist environments. Indirect effects of groundwater drawdown to proposed critical habitat could result in reduced substrate for nest locations and escape cover, and prey species.


Cumulative Effects 


Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably certain to occur in the action area considered in this biological opinionBA. Future Federal actions that are unrelated to the proposed action are not considered in this section because they require separate consultation pursuant to Section 7 of the ESA. Continued road maintenance, grazing activities, and recreation in the action area, current and future development, other nearby mining projects, and other various activities in the surrounding area on non-federal lands, combined with the expected effects from the proposed project, such as groundwater drawdown and associated loss or fragmentation of habitat (including riparian), and noise, air, and light pollution, could cumulatively affect the Southwestern Willow Flycatcher and its proposed critical habitat.


Determination of Effect


The proposed project may affect, but is not likely to adversely affect, the Southwestern Willow Flycatcher. The proposed project is not likely to result in the destructionadverse modification of Southwestern Willow Flycatcher proposed critical habitat within the action area. The proposed project would have no effect on designated critical habitat because there is no designated critical habitat within the action area.
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Table C1. Chiricahua Leopard Frog Locations within and adjacent to the Action Area from 2008 to 2011


			Location 
Name


			UTM Coordinates 
NAD 83)


			Location 
Description


			Location Relative to Fence Line, Action Area, and Proposed Critical Habitat


			Findings*





			


			Easting


			Northing


			


			


			2008


			2009


			2010


			2011





			Bowman Tank 


			524574


			3516390


			This tank is formed by an earthen dam that impounds storm water flows in California Gulch. 


			Within action area; approximately 1.3 miles south of fence line for preferred alternative.


			Not surveyed. 


			Not surveyed. 


			Site was visited with AGFD and Frog Conservation Project representatives. No ranids or other herpetofauna observed. Aquatic wildlife observed included leeches. 


			Three Chiricahua Leopard Frogs (CLFs) observed. 





			Box Canyon (Dam Structure) 


			521029


			3518099


			Formed by large stone dam that impounds ephemeral and sub-surface flows in Box Canyon. Area above dam is largely silted in. Livestock operators use heavy equipment to excavate a small pond to provide water for cattle. 


			Within action area; approximately 1 mile southwest of fence line for preferred alternative.


			See Box Canyon Lower Reach Findings. 


			See Box Canyon Lower Reach Findings. 


			See Box Canyon Lower Reach Findings. 


			Two CLFs detected. Twenty-five toad tadpoles were also detected. 








			Box Canyon 
Tank 2 


			521909


			3518358


			A concrete stock tank in Upper Box Canyon.


			Within action area; approximately 0.6 mile southwest of fence line for preferred alternative.


			See Box Canyon Upper Reach Findings. 


			See Box Canyon Upper Reach Findings. 


			No ranids, other herpetofauna, or aquatic wildlife detected. Boatmen and backswimmers observed. 


			One adult CLF detected twice. No other herpetofauna or aquatic wildlife observed. 









Table C1. Chiricahua Leopard Frog Locations within and adjacent to the Action Area from 2008 to 2011 (Continued)


			Location 
Name


			UTM Coordinates 
NAD 83)


			Location 
Description


			Location Relative to Fence Line, Action Area, and Proposed Critical Habitat


			Findings*





			


			Easting


			Northing


			


			


			2008


			2009


			2010


			2011





			Box Canyon (Lower Reach) 


			520699


519178


			3518106


3518190


			Box Canyon is an intermittent drainage on the east side the Santa Rita Mountain Range. 


			Within action area; approximately 1.2–2 miles south-southwest of fence line for preferred alternative.


			One nocturnal survey was conducted. Seven adult CLFs observed, all within wet segments of survey reach. Also observed Sonoran desert toads and canyon tree frogs.





Eight CLFs present (Rorabaugh 2010). 


			No ranids observed. Black-necked Garter Snakes and Coyote tracks observed along pools. Coatis observed along north bank of canyon. Perimeter vegetation included grasses and coyote willow, and canopy vegetation included sycamore, ash, cottonwood, willow, and mesquite. Red Spotted Toads (Bufo punctatus) observed. 





Twelve CLFs present and moved to Florida Canyon because were at risk of drying (Rorabaugh 2010).


			No ranids observed. During August visit, one adult canyon tree frog and a black necked garter snake were identified and photographed, and 20+ unidentified tadpoles observed. On September visit 20+ Hylid tree frog tadpoles were present. 


			One to two CLFs observed during site visits (see also Box Canyon Dam Structure). It was noted that Bears, Coatis, Coyotes, Dogs, Deer, Foxes, Turkeys, and Mountain Lions frequent the area. More than 100 tadpoles observed; the species of tadpole was uncertain, but it was believed to be from a toad or canyon tree frog. 





			Box Canyon Pools 


			519164


			3518196


			Feature along Lower Box Canyon, an intermittent stream. 


			Within action area; approximately 2 miles south-southwest of fence line for preferred alternative.


			See Box Canyon Lower Reach Findings. 





CLFs present (Rorabaugh 2010).


			See Box Canyon Lower Reach Findings. 


			See Box Canyon Lower Reach Findings. 


			See Box Canyon Lower Reach Findings. 





			Box Canyon (Upper Reach) 


			522124


520699


			3518461


3518106


			Box Canyon is an intermittent stream on the east side the Santa Rita Mountain Range. 


			Within action area; approximately 0.5–1.1 miles southwest of fence line for preferred alternative.


			One nocturnal survey conducted; two CLFs observed. 


			No ranids observed. Reach was mostly dry except for one tank. No aquatic fauna was noted. 


			No ranids observed. On August site visit, probable canyon tree frog tadpoles numbering 20+ observed in pools. Site was 95% dry during September visit. 


			No ranids, other herpetofauna, or aquatic wildlife detected. This reach was dry in spring and early summer. 









Table C1. Chiricahua Leopard Frog Locations within and adjacent to the Action Area from 2008 to 2011 (Continued)


			Location 
Name


			UTM Coordinates 
NAD 83)


			Location 
Description


			Location Relative to Fence Line, Action Area, and Proposed Critical Habitat


			Findings*





			


			Easting


			Northing


			


			


			2008


			2009


			2010


			2011





			CA Gulch Tank West 


			522711


			3516861


			This tank is formed by an earthen dam that impounds storm water flows in California Gulch. 


			Within action area; approximately 1.1 mile southwest of fence line for preferred alternative.


			Not surveyed. 


			Not surveyed. 


			Not surveyed but visited with AGFD and Frog Conservation Project representatives. Numerous CLFs of multiple age classes were present. 


			More than 150 CLFs observed. One Black-necked Garter Snake also detected, and other aquatic wildlife included water boatmen, dragonflies, and beetles. 





			CA Gulch Tank East 


			523261


			3516875


			This tank is formed by an earthen dam that impounds storm water flows in California Gulch. 


			Within action area; approximately 1 mile south of fence line for preferred alternative.


			Not surveyed. 


			Not surveyed. 


			One CLF positively identified during second visit to site in 2010. No ranids detected in a subsequent visit. No other herpetofauna or aquatic wildlife observed. 


			Five CLFs observed. Other aquatic wildlife noted included water boatmen, dragonflies, beetles, and belostomatids. Deer, Coyotes, and Javelina also frequent the tank. 





			Christine’s Tank


			524353


			3510209


			Stock tank; appears to be earthen (based on aerial).


			Outside action area; approximately 0.2 mile south.


			Not surveyed.


			Not surveyed.


			CLFs present.


			Not surveyed.





			Cinco Ponds


			539340


			3517279


			Pools along Cienega Creek.


			Outside action area; less than 0.1 mile east. Within proposed critical habitat (PCH) Unit 9.


			Not surveyed.


			CLF present and breeding (Rorabaugh 2010).


			Not surveyed.


			Not surveyed.





			East Dam 


			527384


			3522672


			This tank is formed by an earthen dam that impounds storm water flows conveyed down the wash. 


			Within fence line for preferred alternative.


			One CLF responded to tape playback, but could not be found in search of water’s edge. 





CLF present (Rorabaugh 2010).


			No ranids or other herpetofauna detected during survey. Aquatic wildlife observed included dragonflies. 





CLF present (Rorabaugh 2010).


			No ranids, other herpetofauna, or aquatic wildlife detected. Pond was dry. 


			No ranids, other herpetofauna, or aquatic wildlife detected. 









Table C1. Chiricahua Leopard Frog Locations within and adjacent to the Action Area from 2008 to 2011 (Continued)


			Location 
Name


			UTM Coordinates 
NAD 83)


			Location 
Description


			Location Relative to Fence Line, Action Area, and Proposed Critical Habitat


			Findings*





			


			Easting


			Northing


			


			


			2008


			2009


			2010


			2011





			Empire Gulch – Unnamed Tank 


			537902


			3517949


			This tank is formed by an earthen dam that impounds storm water flows conveyed down Empire Gulch. 





			Within action area; approximately 6.7 miles east-southeast of fence line for preferred alternative. Within PCH Unit 9.


			Not surveyed. 


			No ranids or other herpetofauna detected. Aquatic wildlife observed included dragonflies. Cinnamon teals and Mexican ducks. 


			Four to six CLFs observed. Other aquatic wildlife observed were dragonflies. 


			No ranids, other herpetofauna, or aquatic wildlife detected. Tank was dry during site visits. 





			Empire Gulch Pools 


			534586


534118


			3516948


3516971


			A 300-foot long reach of Empire Gulch supports intermittent flows and contains series of relatively deep pools. Vegetation included large cottonwood and willow, sedges, cattails, and duckweed. 


			Within action area; approximately 4.8 miles southeast of fence line for preferred alternative. Within PCH Unit 9.


			Not surveyed 


			Numerous CLFs were noted. Tadpoles and egg masses were noted. Other wildlife observations included dragonflies, belostomatids, Black-necked Garter Snake, and Zone-tailed Hawk. 


			Not surveyed. 


			Not surveyed. 





			Florida Workstation


			514743


			3513788


			Marginal breeding habitat (Rorabaugh 2010). Appears to be metal stock tank (based on aerial).


			Outside action area; approximately 3 miles west.


			One CLF observed (Rorabaugh 2010). 


			Population augmented with frogs from Box Canyon and Louisiana Gulch (Rorabaugh 2010).


			Not surveyed. 


			Not surveyed. 





			Gardner Canyon


			525134


			3509585


			Stock tank in Gardner Canyon, east of Apache Springs; appears to be earthen (based on aerial).


			Outside action area; approximately 0.5 mile south.


			2 CLFs present (Rorabaugh 2010).


			Not surveyed.


			Not surveyed.


			Not surveyed.





			Granite Tank 


			521117


			3514218


			Tank formed by an earthen dam that impounds stormwater flows. 


			Within action area; approximately 3 miles southwest of fence line for preferred alternative.


			Not surveyed. 


			Not surveyed. 


			Not surveyed, but numerous CLFs of multiple age classes observed in summer. 


			CLFs were present in spring. One CLF observed during summer. Tank dried in spring/early summer. Tank refilled with summer monsoon rains. 









Table C1. Chiricahua Leopard Frog Locations within and adjacent to the Action Area from 2008 to 2011 (Continued)


			Location 
Name


			UTM Coordinates 
NAD 83)


			Location 
Description


			Location Relative to Fence Line, Action Area, and Proposed Critical Habitat


			Findings*





			


			Easting


			Northing


			


			


			2008


			2009


			2010


			2011





			Granite Mtn Tank 


			522717


			3513980


			Tank formed by an earthen dam that impounds storm water flows conveyed down Ophir Gulch. 


			Within action area; approximately 3 miles south of fence line for preferred alternative. Within PCH Unit 8.


			Ten CLFs observed, calling spontaneously. Identification confirmed based on calls and visual observations with binoculars. 


			Numerous small CLFs observed. Aquatic wildlife observed included dragonflies, water boatmen, and beetles. 


			Four confirmed and one unconfirmed CLFs detected. Aquatic wildlife observed included dragonflies, water boatmen, and beetles. 


			No ranids or other herpetofauna detected. Deer, Bobcat, and Raccoon tracks observed in mud. Tank dried spring/early summer but refilled with summer rains. 





			Greaterville Tank 


			522772


			3514693


			This tank is formed by an earthen dam that impounds storm water flows.


			Within action area; approximately 2.5 miles south of fence line for preferred alternative. Within PCH Unit 8.


			Thirty-seven CLFs observed, four captured by net, two photographed. All appeared to be sub-adult to adult based on size. 


			Numerous CLFs of various sizes observed. No tadpoles observed, but two egg masses were noted. AGFD reported having released frogs to this tank in August 2009. 


			Four ranids observed on July 30 which could not be positively identified, but were probable CLFs because of their bright green coloring and the positive identification of nine CLFs on August 20. 


			More than 75 CLFs observed. Other aquatic wildlife observed included water boatmen, dragonflies, belostomatids, and beetles. Tracks of Deer, Dog, Great Blue Heron, Coyote, and Javelina were present in mud. 





			North Greaterville Tank 


			522467


			3515592


			This tank is formed by an earthen dam that impounds storm water flows. 


			Within action area; approximately 1.9 miles south-southwest of fence line for preferred alternative.


			Not surveyed. 


			Not surveyed. 


			Not surveyed by WestLand. Surveyed by Frog Conservation Project. No ranids noted. 


			Forty-seven CLFs observed. No other aquatic wildlife detected. 









Table C1. Chiricahua Leopard Frog Locations within and adjacent to the Action Area from 2008 to 2011 (Continued)


			Location 
Name


			UTM Coordinates 
NAD 83)


			Location 
Description


			Location Relative to Fence Line, Action Area, and Proposed Critical Habitat


			Findings*





			


			Easting


			Northing


			


			


			2008


			2009


			2010


			2011





			Highway Tank 


			527542


			3519369


			This tank is formed by an earthen dam that impounds storm water flows conveyed down Oak Tree Canyon. 


			Within action area; approximately 0.3 mile southeast of fence line for preferred alternative.


			Single adult frog observed on each visit, but unable to capture for positive identification. No vocalizations, no response to call playback of chiricahuensis or yavapaiensis. 


			No ranids or other herpetofauna detected. Tank was dry in August. Thousands of tadpole shrimp (Triops cancriformis) were noted on last visit of September 29. 


			No ranids or other herpetofauna detected. Water boatmen and dragonflies observed. Site was dry in September. 


			No ranids, other herpetofauna, or aquatic wildlife detected during spring survey when pond was dry. After summer monsoon rains partially filled tank; aquatic wildlife observed included beetles and dragonflies. No ranids or other herpetofauna observed during post-monsoon surveys. 





			Los Posos Gulch Stock Tank


			525417


			3514818


			Stock tank; appears to be earthen (based on aerial).


			Within action area; approximately 2 miles south of fence line for preferred alternative. Within PCH Unit 8.


			Sixty or more adult CLF observed (Rorabaugh 2010). 


			CLFs absent (Rorabaugh 2010).


			Not surveyed.


			Not surveyed.





			Louisiana Gulch Tanks/Corral


			525713


			3512602


			Two metal tanks in Louisiana Gulch.


			Within action area; approximately 4 miles south of fence line for preferred alternative. Within PCH Unit 8.


			Breeding CLFs documented (Rorabaugh 2010). 


			Breeding CLFs documented (Rorabaugh 2010).


			Frog Conservation Project detected CLFs here (Frog Conservation Project 2010).


			Not surveyed.









Table C1. Chiricahua Leopard Frog Locations within and adjacent to the Action Area from 2008 to 2011 (Continued)


			Location 
Name


			UTM Coordinates 
NAD 83)


			Location 
Description


			Location Relative to Fence Line, Action Area, and Proposed Critical Habitat


			Findings*





			


			Easting


			Northing


			


			


			2008


			2009


			2010


			2011





			Lower Stock Tank 


			523171


			3522125


			This tank is formed by an earthen dam that impounds storm water flows in a tributary to Wasp Canyon. 





			Within fence line for preferred alternative and footprint of mine pit.


			No frogs observed on August 8. Two frogs seen on 25 August but could not be captured for identification. Two frogs on August 28 responded to tape playback; confirmed to be CLFs. Two CLFs responded to tape playback on September 5; identification confirmed with binoculars. 


			No ranids or other herpetofauna detected. Aquatic wildlife observed included water boatmen and dragonflies. 


			No ranids or other herpetofauna detected. Aquatic wildlife observed included water boatmen and dragonflies. 


			No ranids or other herpetofauna detected. Aquatic wildlife observed included water boatmen and dragonflies. This site suffered severe off-highway vehicle damage in 2011. Observed water levels fluctuated widely in 2011.





			West Sawmill Canyon


			516388


			3514263


			Metal tank in West Sawmill Canyon.


			Outside action area; approximately 2 miles southwest.


			One ranid frog observed, not identified to species, but assumed chiricahuensis because of the presence of CLF nearby and because there are no recent records of L. yavapaiensis in the vicinity (Rorabaugh 2010).


			Not surveyed.


			Not surveyed.


			Not surveyed.





			Oak Tree Canyon Tank 


			526904


			3519365


			This tank is formed by an earthen dam that impounds storm water flows conveyed down Oak Tree Canyon. 


			Within action area; approximately 0.2 mile south of fence line for preferred alternative.


			One CLF confirmed. 


			No ranids or other herpetofauna detected. Aquatic wildlife observed included leeches. 


			No ranids or other herpetofauna detected. Aquatic wildlife observed included dragonflies. 


			No ranids or other herpetofauna detected. Dragonflies and beetles observed. 









Table C1. Chiricahua Leopard Frog Locations within and adjacent to the Action Area from 2008 to 2011 (Continued)


			Location 
Name


			UTM Coordinates 
NAD 83)


			Location 
Description


			Location Relative to Fence Line, Action Area, and Proposed Critical Habitat


			Findings*





			


			Easting


			Northing


			


			


			2008


			2009


			2010


			2011





			Well in Ophir Gulch 


			522909


			3514041


			This feature is a deep well in Ophir Gulch water level is typically > 6 feet below gradient. Frogs that are entrapped here cannot escape until water levels rise to a point near the surface. 


			Within action area; approximately 3 miles south of fence line for preferred alternative. Within PCH Unit 8.


			Not surveyed. 


			Not surveyed. 


			Four CLFs observed in the well in July survey, and two were seen in August. No other herpetofauna or other aquatic wildlife observed. 


			Three adult CLFs observed in May. One large adult Black-necked Garter Snake also observed in May, but no other aquatic wildlife observed. By early September, significant monsoonal storms had caused water level to rise to point where frogs could escape well. No ranids present in September. 





			South Sycamore Canyon 


			522000


			3518898


			This is a well-vegetated mesoriparian drainage with intermittent surface flows and a nearly perennial spring in Sycamore Canyon. 


			Within action area; approximately 0.3 mile southwest of fence line for preferred alternative.


			Two ranids observed approximately 0.5 mile upstream from confluence with Box Canyon during other field efforts. When site was revisited for focused ranid survey, none were noted. 


			No ranids observed. Aquatic wildlife noted included dragonflies and water beetles. Other observations included Coyote and Coati tracks. 


			No ranids observed. Aquatic wildlife noted included dragonflies and water beetles. Other observations included Deer, Bear, Fox, Coyote, and Coati tracks. 


			No ranids observed. A single Colorado river toad was identified in August. Deer, Black Bear, Coatis, and Javelina use the water source. Beetles and dragonflies were present in August but not in April. 





			*All data in table are from WestLand Resources Inc. surveys unless otherwise noted.
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Huachuca Water Umbel Locations (BLM 2011)








Appendix E


Draft Biological Assessment


WestLand Resources Inc. Pima Pineapple Cactus Survey Results 2008–2010 





Table E1. Pima Pineapple Cactus Survey Results


			Easting


			Northing


			PPC No


			Notes





			508970.6631


			3530663.304


			1


			 





			508981.7932


			3530659.067


			2


			 





			508978.9083


			3530672.666


			3


			fruits





			508994.3591


			3530631.41


			4


			 





			509141.7421


			3530548.793


			5


			fruit





			509233.1644


			3530538.821


			6


			fruit





			509225.6955


			3530520.352


			7


			fruit





			509115.4689


			3530589.091


			8


			fruit





			509121.2301


			3530596.703


			9


			fruit





			508978.6593


			3530712.454


			10


			2 pups





			509044.1762


			3530665.63


			11


			9 pups





			509077.9498


			3530641.05


			12


			 





			509123.5518


			3530615.925


			13


			fruit





			509275.5663


			3530529.641


			14


			dead





			509351.0134


			3530562.641


			15


			dead





			509126.1699


			3530661.836


			16


			 





			510847.659


			3529488.875


			17


			 





			511121.5998


			3529296.211


			18


			fruit





			511184.5847


			3529324.108


			19


			dead





			510443.7707


			3529842.532


			20


			 





			510195.0999


			3530078.685


			21


			fruit





			510157.3924


			3530110.982


			22


			fruit





			510076.4723


			3530178.613


			23


			fruit





			510101.9237


			3530165.962


			24


			 





			510004.0728


			3530267.712


			25


			 





			511176.4548


			3529376.083


			26


			 





			510012.0773


			3530291.49


			27


			fruit





			513249.1239


			3527191.777


			28


			 





			506861.2022


			3532412.746


			29


			8 pups





			506854.3789


			3533077.144


			30


			1 dead pup





			506823.0502


			3531337.93


			31


			drought stressed 2 pups





			506825.86


			3531284.647


			32


			 





			506830.0638


			3531136.888


			33


			 





			506848.0463


			3530965.126


			34


			 





			506442.3487


			3531160.174


			35


			 





			506447.616


			3530869.374


			36


			 





			506859.148


			3531304.22


			37


			 





			506487.0606


			3530819.687


			38


			 





			506367.0296


			3531154.308


			39


			1 pup












			Table D1. Pima Pineapple Cactus Survey Results (Continued)





			Easting


			Northing


			PPC No


			Notes





			506301.1518


			3531049.05


			40


			 





			506328.0721


			3531019.711


			41


			 





			506361.884


			3530817.214


			42


			 





			506882.4205


			3530738.918


			43


			 





			507185.0451


			3530775.405


			44


			 





			508350.7523


			3530849.69


			45


			no pups





			508554.5161


			3530830.835


			46


			9 pups





			508588.0074


			3530800.054


			47


			 





			518607.0864


			3525008.118


			48


			 Live: primary stem





			506096.75


			3530778.347


			49


			 Live: primary stem, 8 pups





			509031


			3527770


			54


			 Live: 2 pups. Dead: 2 primary stems and 2 pups





			509090


			3527706


			55


			 Live: primary stem, 6 pups





			508524


			3528332


			56


			 Live: primary stem, 1 pup





			509226


			3527596


			57


			 Live: primary stem, 9 pups





			509228


			3527620


			58


			 Live: primary stem, 7 pups





			509863


			3526989


			59


			 Live: primary stem, 5 pups





			509982


			3526846


			60


			 Live: primary stem, 5 pups





			510069


			3526771


			61


			 Live: 5 pups. Dead: primary stem





			510835


			3525969


			62


			 Live: 2 primary stems, 11 pups





			510942


			3525882


			63


			 Live: primary stem. Dead: 1 pup





			510257


			3526581


			64


			 Live: primary stem





			509873


			3526950


			65


			 Live: 4 pups. Dead: primary stem





			509211


			3527658


			66


			 Live: primary stem





			508885


			3527861


			67


			 Live: primary stem





			509280


			3527641


			68


			 Live: primary stem, 3 pups





			508032


			3528897


			69


			 Live: primary stem, 3 pups





			510431


			3526432


			70


			 Live: primary stem





			510230


			3526629


			71


			 Live: primary stem, 10 pups





			509903


			3526987


			72


			 Live: primary stem, 4 pups





			511700


			3525019


			73


			 Live: 2 primary stems, 15 pups





			511718


			3525024


			74


			 Live: primary stem





			511943


			3524866


			75


			 Live: primary stem, 13 pups





			512103


			3524716


			76


			 Live: 2 primary stems, 8 pups





			512135


			3524700


			77


			 Live: primary stem, 4 pups





			512680


			3524106


			78


			 Live: primary stem, 9 pups





			512742


			3523999


			79


			 Live: primary stem, 4 pups





			512201


			3524443


			80


			 Live: primary stem, 4 pups





			512395


			3524285


			81


			 Live: primary stem





			512545


			3524187


			82


			 Live: primary stem, 7 pups





			512938


			3523739


			83


			 Live: primary stem, 4 pups





			512082


			3524653


			84


			 Live: 3 pups. Dead: primary stem





			513745


			3522954


			85


			 Live: 6 pups. Dead: primary stem





			514225


			3522393


			86


			 Live: primary stem, 4 pups





			515701


			3521019


			87


			 Live: primary stem, 10 pups





			515736


			3521016


			88


			 Live: primary stem





			515894


			3520807


			89


			 Live: primary stem, 4 pups





			515384


			3521222


			90


			 Live: primary stem, 1 pup





			515982


			3523357


			91


			 Live: primary stem





			515981


			3523365


			92


			 Live: primary stem





			515499


			3522991


			93


			 Live: 5 pups. Dead: primary stem





			516820


			3524074


			94


			 Live: 2 pups. Dead: 2 primary stems





			514797


			3522208


			401


			 Live: primary stem





			514959


			3522433


			402


			 Live: primary stem, 3 pups





			514973


			3522428


			403


			 Live: primary stem, 13 pups





			515938


			3520624


			404


			 Live: primary stem





			516126


			3520640


			405


			 Live: 6 pups. Dead: primary stem





			506104


			3530702


			474


			 Live: primary stem (poor health), 2 pups





			510325


			3526567


			475


			 Live: primary stem, 4 pups





			509313


			3527445


			476


			 Live: primary stem, 12 pups





			506940


			3530048


			477


			 Live: primary stem
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sections for Jaguar and Ocelot. Note that I added Rosemont’s proposed conservation measures, but
I figured working on the Effects Analysis section was a better use of my time than trying to figure
out which AGFD mitigation measures to add. Tomorrow morning is jammed up for me, but I will do
my best to put everything else aside tomorrow afternoon and get a more complete version to you
by COB tomorrow.
 
Thank you for your patience!
 
Angela M. D. Barclay, M. S.
Senior Natural Resource Specialist


SWCA Environmental Consultants
343 West Franklin Street
Tucson, Arizona 85701
P 520.325.9194 | F 520.325.2033
 


Visit Our Website: http://www.swca.com   
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From: Jones, Larry -FS
To: JWindes@azgfd.gov
Cc: Raul Vega
Subject: RE: draft agenda Rosemont CMs
Date: Monday, June 04, 2012 1:33:55 PM


Thanks, John—
 
I’ll have to look at this tomorrow morn. FWS said they would be there (Jason Douglas, but not
Jeanne Calhoun). Mindee said the meeting was just between coop agencies (hence, not Rosemont
or WestLand, but SWCA is FS contractors, so they will be there), but agreed FWS should be because
of overlap.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: John Windes [mailto:JWindes@azgfd.gov] 
Sent: Monday, June 04, 2012 12:58 PM
To: Jones, Larry -FS
Cc: Raul Vega
Subject: RE: draft agenda Rosemont CMs
 
 
 
Larry, take a look at this and let me know if this is farther outside of what you were thinking or
not.  It is my understanding that we are forming a workgroup to address mitigation and monitoring
of that mitigation for impacts to all wildlife as part of the NEPA process and to address our
comments on the DEIS RE: lack of identified mitigation measures.  I think it is highly appropriate to
have FWS there since there is overlap between ESA and NEPA regarding Conservation Measures
and Mitigation Measures but I’d like to find out at a minimum where the Forest stands on filling the
gaps in the identified impacts to wildlife and identified mitigation for those impacts.  The
Department feels we have a very strong case that impacts and mitigation has not been adequately
addressed in the DEIS and we would like to ensure that those concerns are addressed by the
Forest.
 
Also, can you tell me if Westland or Rosemont will be there?
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"Wilderness sanctuaries presuppose the corporate takeover of everything else" --Paul Shepard
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Monday, June 04, 2012 10:52 AM
To: John Windes
Subject: draft agenda Rosemont CMs
 
Hey John…look over this draft agenda…whaddya think? I expect the meeting will actually drive its
own agenda, but this should cover the basics…I figured you and I could co-lead the meeting?
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Angela Barclay
To: Jones, Larry -FS
Cc: Chris Garrett
Subject: RE: Input on draft Rosemont initiation letter
Date: Wednesday, May 30, 2012 11:30:46 AM


Yes, I will send it to you for review - we just want to make sure we had all the supplies we need.
 
I have not heard from WestLand. Last I heard we should expect to see something by the end of the
day today.
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Wednesday, May 30, 2012 11:22 AM
To: Angela Barclay
Cc: Chris Garrett
Subject: RE: Input on draft Rosemont initiation letter
 
Good question. Mindee? One for each coop agency and a few more? I would think it would mostly
be available online as pdf.
 
I’m sure you know this but I need to review the BA before production begins (and sign). Hopefully
this Friday? Then format and go into production mode early next week? Any word back from
WestLand?
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Wednesday, May 30, 2012 10:39 AM
To: Jones, Larry -FS
Cc: Chris Garrett
Subject: RE: Input on draft Rosemont initiation letter
 
Larry,
 
We are gearing up for production here. How many hard copies of the BA should we plan to print?
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Thanks,
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Wednesday, May 30, 2012 8:16 AM
To: Upchurch, Jim -FS; Roth, Melinda D -FS; Everson, Beverley A -FS
Cc: Angela Barclay; Chris Garrett; Ruyle, Jennifer -FS
Subject: Input on draft Rosemont initiation letter
 
Jim et al.—
 
Per earlier email communications, we are wanting to initiate Section 7 ESA formal consultation on
the proposed Rosemont Copper Mine on 6 June 2012. Both SWCA and WestLand have agreed this
seems reasonable, but SWCA requires input from WestLand to finalize, and my review Friday
afternoon of the Biological Assessment (BA). I will submit the BA with a cover letter to be signed by
you. A draft of that letter is attached and I welcome any comments by you or others receiving this
email.
 
I would like to have all modifications to the letter for your signature early next week, so I request
all comments come to me by noon this Friday. Will you be in or designate an acting that can
approve, assuming you see the final draft?
 
The cover letter may seem a bit wordy, but I felt it was necessary to build a case about having
adequate information, so that the BA does not come back for more information needs, because
this  would affect the consultation initiation date and time line to get through consultation.
 
I will submit through Correspondence Database for your signature, and am wondering who you
would like to have as reviewers and who should be cc’ed.
 
Thanks. If you have any questions, I will be
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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From: Jones, Larry -FS
To: brocious@base.sao.arizona.edu; cbeck@azdot.gov; daniel_j_moore@blm.gov; dt1@azdeq.gov;


David.Jacobs@azag.gov; falco@cfa.harvard.edu; gfleming@asmi.az.gov; Julia.Fonseca@pima.gov;
JWindes@azgfd.gov; karen.howe@tonation-nsn.gov; david.stine.1@ang.af.mil; safabritz@azwater.gov;
lee.allison@azgs.az.gov; Leslie.Ethen@tucsonaz.gov; LSwartzbaugh@asmi.az.gov;
Marjorie.E.Blaine@usace.army.mil; nicole.ewing-gavin@tucsonaz.gov; ohenderson@ci.sahuarita.az.us;
rcasavant@azstateparks.gov; rsejkora@azstateparks.gov; stahle@ci.sahuarita.az.us; TEmery@azdot.gov;
scott_stonum@nps.gov; darla_sidles@nps.gov; Nicole.Fyffe@pima.gov; twade@azgfd.gov; Roth, Melinda D -FS;
angela barclay (abarclay@swca.com); jeff sorensen (jsorensen@azgfd.gov); jonathan rigg (jrigg@swca.com);
Brian Powell (Brian.Powell@pima.gov); jeff simms (Jeff_Simms@blm.gov); Marcia_Radke@blm.gov;
scott_stonum@nps.gov; lpollock@azgfd.gov; jason_douglas@fws.gov; Upchurch, Jim -FS


Subject: Reminder: Coop agency bio meeting 8-1100 AGFD, Tues 24 July 2012
Date: Monday, July 23, 2012 9:03:59 AM


Co-operative Agency Biologists (and related):
 
A reminder that we are having a relatively short meeting tomorrow for an update of conservation
measures for biological resources for the proposed Rosemont copper mine. Jim Upchurch, Forest
Supervisor, will be joining us to provide input and answer questions. The meeting will be from
0800-1100 (and we cannot extend this meeting due to obligations of several people) at Arizona
Game and Fish Department’s Tucson Office.
 
Larry Jones
Biologist
Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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From: Angela Barclay
To: Jones, Larry -FS; Gerhart, Richard A -FS
Subject: plant
Date: Friday, March 23, 2012 2:06:35 PM
Attachments: image001.png


Look what I found at Deering Spring yesterday J
 
Angela M. D. Barclay, M. S.
Senior Natural Resource Specialist


SWCA Environmental Consultants
343 West Franklin Street
Tucson, Arizona 85701
P 520.325.9194 | F 520.325.2033
 


Visit Our Website: http://www.swca.com   
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From: Angela Barclay
To: Jones, Larry -FS; gilaman@comcast.net
Subject: MIgratory Birds
Date: Thursday, December 20, 2012 11:35:37 AM


Hi Larry,
 
Sorry to be bombarding you with questions, but I was wondering if you have gotten anywhere with
USFWS re: possible mitigation measures for migratory birds.
 
Thanks!
 
Angela M.D. Barclay, M.S.
Senior Natural Resource Specialist


SWCA Environmental Consultants
343 West Franklin Street
Tucson, Arizona 85701
P 520.325.9194 | F 520.325.2033
 


Visit Our Website: http://www.swca.com  
Find us on Facebook: http://on.fb.me/SWCA-Environmental
See us on LinkedIn:  http://www.linkedin.com/company/swca-environmental-consultants
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From: Brian Lindenlaub
To: angela barclay (abarclay@swca.com); Jones, Larry -FS
Subject: Rosemont Section 7
Date: Tuesday, July 17, 2012 1:45:55 PM


Angela/Larry,
 
Good afternoon. I just wanted to check in to see if we’d managed to secure the letter from USFWS
initiating Section 7 consultation. Any update you can provide would be appreciated.
 
Thanks,
Brian Lindenlaub | Principal
WestLand Resources, Inc.
4001 E Paradise Falls Drive | Tucson, AZ 85712
Office: (520) 206-9585 | Fax: (520) 206-9518
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From: Everson, Beverley A -FS
To: Belauskas, Alan -FS; Elek, Arthur S -FS; Kriegel, Debby -FS; Curiel, Eli -FS; Schewel, Heidi -FS; Jones, Larry -


FS; Roth, Melinda D -FS; Shafiqullah, Salek -FS; Lockwood, Sean -FS; Davis, Sarah L -FS; Emmett, Tami -FS;
Keyes, Walter -FS; Gillespie, William B -FS; Gerhart, Richard A -FS; Copeland, James -FS; Kaplan, Marc -FS;
Campbell, Andrea W -FS; Melissa Polm


Subject: Next week IDT meetings on Rosemont - please read - meetings on Monday and Wednesday - please RSVP for
Monday


Date: Wednesday, May 09, 2012 5:04:03 PM


Hi Everyone,
 
This is to let you know that we’ll be having an IDT meeting on Wednesday, May 16 to talk about
Rosemont DEIS comment response.    SWCA will do a presentation to the team on their
development of responses to date.  The meeting will be from 9:00 to 2:00 (lunch 12:00 to 12:30), in
Basement Room A.
 
Additionally, I would like to discuss mitigation and monitoring plans needed for development of the
final reclamation plan.  Please come to the meeting prepared to discuss what you have gathered in
these areas, and what may still be needed, particularly with what you know of comments on the
DEIS, and information that has been requested of Rosemont that is still outstanding.
 
I hope to have a recent reclamation bond example to share with the team to try to give us all an
idea of items that are needed in a final reclamation plan that a bond can be calculated from.
 
On Monday, May 14, there will be an IDT meeting with line and Rosemont, from 2:00 to 4:00,
Basement A, to discuss identified outstanding needs of the company for the FEIS.  Many of you
contributed to the December 20, 2011 letter to Rosemont asking for clarification of information
already received from Rosemont, or for additional information needed to complete the FEIS. 
Rosemont responded to this letter in February.  A copy of their response is in the reading room and
it is also on WebEx, in Team Working/Rosemont December 20 Response (remember WebEx?). 
Two or three additional information letters have since gone out to Rosemont, that some of you
have contributed to.   
 
In addition to information in the February letter from Rosemont, we also have rec’d from the
compensatory lands mitigation package needed for the B.A. a response on air modeling protocol
(which is currently being reviewed by EPA), baseline dark skies monitoring information and pit
backfill information.  The pit backfill information just came yesterday, and I have not seen it yet. 
Other information has been shared with the appropriate specialists, however, it will also be added
to the reading library.
 
Please let me know if you will be at the May 14 meeting.
 
Bev
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From: Jones, Lawrence LC -FS
To: jim tress (jtress@westlandresources.com)
Subject: status of your redline review?
Date: Tuesday, February 05, 2013 10:36:09 AM


Hey Jim—
 
Are you done with the conservation measures on my version? Please send.  If I accept your
changes, I can just add to the SBA without need for  further review. I’m trying to get the SBA out
the door in toto tomorrow.
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From: Arias, Emilio -FS on behalf of FS-Mailroom R3 Coronado
To: jason_douglas@fws.gov; daniel_j_moore@blm.gov; JWindes@azgfd.gov; Marjorie.E.Blaine@usace.army.mil;


Jessop.Carter@epamail.epa.gov; karnold@rosemontcopper.com
Cc: Jones, Larry -FS
Subject: 1950/2670; Request for initiation of formal ESA Section 7 Consultation, Rosemont Copper Project
Date: Friday, June 08, 2012 2:22:07 PM
Attachments: FS_correspondence.doc


The following Correspondence is archived in the Records database. Any enclosures will follow the letter
in this message.


(See attached file: FS_correspondence.doc)


To open this document in the Records database, click on this link ->


To access all documents in the National Records Database, click on this link ->
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			United States



Department of



Agriculture


			Forest



Service


			Coronado National Forest



Supervisor’s Office


			300 W. Congress



Tucson, Arizona 85701



Phone (520) 388-8300



FAX (520) 388-8305



Deaf & Hearing Impaired 711











			File Code:


			1950/2670





			Date:


			June 6, 2012





			 





			Mr Steve Spangle





			U.S. Fish and Wildlife Service





			2321 West Royal Palm Road





			Suite 103





			Phoenix, AZ 85021








Dear Mr. Spangle:


The purpose of this letter is to request initiation of formal consultation, pursuant to Section 7(a)(2) of the Endangered Species Act (ESA), to address the possible effects of the proposed Rosemont Copper Project on species listed as threatened or endangered under the ESA. The project, as proposed by Augusta Resource Arizona Corporation and managed through the Rosemont Copper Company (RCC), would be constructed in Pima County on private lands and lands managed by Arizona State Land Department and U.S. Forest Service, Coronado National Forest (Forest Service). There could also be indirect effects to lands managed by Pima County and Bureau of Land Management (BLM). The Forest Service is the lead federal agency for this consultation.


The Forest Service has taken the proposed action and initial Mining Plan of Operation through most of the public scoping and NEPA (National Environmental Policy Act) process and selected a preferred alternative, the Barrel Alternative. Wildlife conservation issues were considered in the selection of this alternative, most notably, the exclusion of McCleary Canyon as a depository for waste rock. 



The Forest Service met with the Fish and Wildlife Service, Tucson Ecological Services office (FWS), on three occasions (October 18, 2010; February 14, 2012; March 8, 2012) to discuss the project and implications for threatened or endangered species. The latter two meetings discussed the October 2011 draft Biological Assessment (BA). This same draft BA was also reviewed by cooperating agencies and signatories (e.g., Army Corps of Engineers, Pima County, and BLM). Other participants at these meetings were RCC (having application status), SWCA (FS biological contractors), WestLand (Rosemont biological contractors), BLM, and Arizona Game and Fish Department (AGFD). During those meetings, we discussed issues related to the ESA, including: bounds of analysis (temporal and spatial); conservation concerns; effects determinations; hydrology and geomorphology,  potential affects on plants and animals of upper Cienega Creek; candidate and petitioned species; climate change; and uncertainties in models and species’ occurrences. 



As a follow-up to the meetings, AGFD and FWS sent letters (dated April 6, 2012 and May 16, 2012, respectively) to the Forest Service recommending Conservation Measures to be considered for inclusion in the BA. We asked WestLand (in conjunction with RCC) to respond to the Forest Service for each of the recommended Conservation Measures. In an email and attachment dated June 4, 2012, WestLand responded that they considered the measures and were committed to implementing some of the measures. WestLand would be willing to work cooperatively with FWS and FS on additional Conservation Measures during Section 7 (a) (2) consultation. These measures were incorporated into the revised BA.



As recommended by FWS, most threatened and endangered species are given a “May Affect, Likely to Adversely Affect” determination. We request concurrence of “May Affect, Not Likely to Adversely Affect” for the Mexican Spotted Owl.



Because of our engagement with FWS, cooperating agencies, and RCC, we believe the revised BA has sufficient information to initiate Section 7 formal consultation, although we welcome any additional modifications or refinement of Conservation Measures. The Forest Service is transmitting the BA by mail (Phoenix) or hand (Tucson). You should already have the pertinent biological reports (e.g., surveys for threatened and endangered species) on file to help you assess the BA.



We request that the BA and consultation receive an expedited review and the Biological Opinion be transmitted to us in a timely fashion.



If you have any questions, please contact the Lead Biologist, Larry Jones, at (520) 388-8375, or Rosemont Copper Project manager, Mindee Roth, Coronado National Forest Supervisor’s Office, at (520) 388-8319. Thank you for your time. We appreciate your assistance and look forward to working with you on this project.



Sincerely,



			


			





			


			





			JIM UPCHURCH


			





			Forest Supervisor   


      


			





			 Encl: (1) 


			 





			 


			 





			 Ec: John Windes, AGFD 


      Dan Moore, BLM



      Carter Jessop, EPA



      Kathy Arnold, Rosemont Copper Company



      Jason Douglas, USFWS



      Jean Calhoun, USFWS



      Marjorie Blaine, USCOE





			 








 
Caring for the Land and Serving People
Printed on Recycled Paper    










From: Jones, Larry -FS
To: Melissa Polm; Roth, Melinda D -FS
Cc: Angela Barclay; Chris Garrett
Subject: RE: FWS letter
Date: Wednesday, May 30, 2012 10:00:42 AM


OK, I am “forwarding the originals through Mindee” now.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Melissa Polm [mailto:mpolm@swca.com] 
Sent: Tuesday, May 29, 2012 3:00 PM
To: Jones, Larry -FS; Roth, Melinda D -FS
Cc: Angela Barclay; Chris Garrett
Subject: RE: FWS letter
 
Since we are housing the official project record, we should have all the originals. I would assume
that the Forest desires the official Section 7 Consultation record to be integrated, as was originally
planned. If that is still true, we should get all originals. We can then scan them in, using OCR
software to make them “readable” pdfs for our electronic record. If you require copies for your
own records, I would suggest making a photocopy and then forwarding the originals through
Mindee. Otherwise, we could easily provide you the readable pdfs.
 
Melissa Polm
Planner/ Asst. Project Manager
Rosemont Copper Project
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Tuesday, May 29, 2012 2:34 PM
To: Melissa Polm; Roth, Melinda D -FS
Cc: Angela Barclay; Chris Garrett
Subject: RE: FWS letter
 
SWCA should have pdfs of both letters (with signatures), so can make hard copy copies for the
record…I am thinking we should keep the originals in our official files here. If that doesn’t work,
please let me know (or if you don’t have the pdfs, I can track them down again). I possess the FWS
official signed hard copy, and scanned in the pdf, since I never saw an electronic copy.
 
Larry Jones
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Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Melissa Polm [mailto:mpolm@swca.com] 
Sent: Thursday, May 24, 2012 9:44 AM
To: Jones, Larry -FS; Roth, Melinda D -FS
Cc: Angela Barclay; Chris Garrett
Subject: RE: FWS letter
 
I am assuming that we will get the original for the record?
 
Melissa Polm
Planner/ Asst. Project Manager
Rosemont Copper Project
 
From: Angela Barclay 
Sent: Wednesday, May 23, 2012 8:05 PM
To: Chris Garrett
Cc: Melissa Polm
Subject: Fwd: FWS letter
 
Here you go!!!


Sent from Angela's iPhone :D


Begin forwarded message:


From: "Jones, Larry -FS" <ljones02@fs.fed.us>
To: "Upchurch, Jim -FS" <jupchurch01@fs.fed.us>
Cc: "Roth, Melinda D -FS" <mroth@fs.fed.us>, "Everson, Beverley A -FS"
<beverson@fs.fed.us>, "angela barclay (abarclay@swca.com)"
<abarclay@swca.com>, "Ruyle, Jennifer -FS" <jruyle@fs.fed.us>
Subject: FWS letter


Jim--


I kept not running into you today, so in email form, here are the Cliff Notes of
the FWS letter received today.


In a nutshell, FWS believes (scanned letter attached) that for a ground-disturbing
project the magnitude of the proposed Rosemont project, conservation measures
should be of a comparable scale. Also, they met with AGFD and are completely
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on board with the CM recommendations proposed by AGFD in the 6 April 2012
letter to us. For example, for Jaguar and Ocelot, they recommend CMs to put
overpasses, underpasses, and culverts along HWY 83 (0.9 mi for overpasses and
0.2 mi for underpasses), following the recommendations for Arizona Wildlife
Linkages by Dr. Paul Beier et al., as well as a number of features in nearby areas.
For Lesser Long-nosed Bat, the loss of 200,000 to 300,000 agaves would need a
comparable conservation measure. They (especially AGFD) had a rather lengthy
list of recommendations for aquatic species (e.g., mostly Las Cienegas National
Conservation Area). Although many of the proposed CMs are large in scale (and
cost), I do not believe they would cause the effects determinations to be
downgraded to may affect, not likely to adversely affect. FWS concurred with
me (and Ed Holloway) about not including grazing management strategies as
CMs, which Rosemont/WestLand proposed. The last noteworthy thing was that
they recommended we include CMs for Rosemont Talussnail, Yellow-billed
Cuckoo, and Northern Mexican Gartersnake, all of which are candidate species
that will have decisions in the near future (regarding federally listing). This was a
bit of a surprise, as they basically suggested we deal with those species if and
when they get listed.


So, what I plan to do is send the FWS and AGFD letters to WestLand
electronically, and ask that they address all proposals. As soon as we can
incorporate all CMs the Rosemont agrees to, the sooner we can finish up the BA.
Feel free to drop by and we can discuss in greater detail.


Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701


520-388-8375
ljones02@fs.fed.us


This electronic message contains information generated by the USDA solely for
the intended recipients. Any unauthorized interception of this message or the use
or disclosure of the information it contains may violate the law and subject the
violator to civil or criminal penalties. If you believe you have received this
message in error, please notify the sender and delete the email immediately.
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From: Angela Barclay
To: jean_calhoun@fws.gov; jason_douglas@fws.gov; scott_richardson@fws.gov
Cc: Gerhart, Richard A -FS; Jones, Larry -FS
Date: Tuesday, February 28, 2012 8:49:07 AM
Attachments: image001.png


draft BA meeting minutes 021412.doc


Jean, Jason and Scott,
 


Please review the attached draft meeting minutes from the February 14th BA meeting. Provide me
with any comments/changes you may have, and I will put them in the project record.
 
Thank you,
 
Angela M. D. Barclay, M. S.
Senior Natural Resource Specialist


SWCA Environmental Consultants
343 West Franklin Street
Tucson, Arizona 85701
P 520.325.9194 | F 520.325.2033
 


Visit Our Website: http://www.swca.com   
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Proposed Rosemont Copper Project 



Draft Biological Assessment Meeting



February 14, 2012


Attendees:



			Forest Service


			SWCA


			Other





			Rick Gerhart


			Chris Garrett


			 Jim Tress, WestLand Resources





			Larry Jones


			Angela Barclay


			 Jamie Sturgess, Rosemont Copper





			


			Eleanor Gladding


			Kathy Arnold, Rosemont Copper





			


			


			Norm James, Fennemore Craig (Rosemont)





			


			


			Jeff Sorensen, Arizona Game & Fish Dept.





			


			


			Jeff Simms, Bureau of Land Management





			


			


			David Cerasale, WestLand Resources





			


			


			Robert Fritz, WestLand Resources





			


			


			Brian Lindenlaub, WestLand Resources





			


			


			Marcia Radke, Bureau of Land Management





			


			


			Ben Lomeli, Bureau of Land Management





			


			


			Jason Douglas, U.S. Fish & Wildlife Service 





			


			


			Jean Calhoun, U.S. Fish & Wildlife Service





			


			


			Scott Richardson, U.S. Fish & Wildlife Service





			


			


			Michael Ingraldi, Arizona Game & Fish Dept.





			


			


			John Windes, Arizona Game & Fish Dept.





			


			


			Tim Snow, Arizona Game & Fish Dept.





			


			


			Dan Moore, Bureau of Land Management








 



Topics Discussed:



· Meeting objectives


· Meeting with U.S. Fish and Wildlife Service (USFWS) to determine if draft Biological Assessment (BA) is ready for Section 7 Consultation



· Informal discussions were started in 2009 before preferred alternative selected



· USFWS would like honest, open discussions and to identify the main issues that need to be resolved prior to consultation



· The Bureau of Land Management (BLM) (Dan) noted that they are still a signatory until Rosemont withdraws their Mine Plan of Operations (MPO) from BLM lands



· Currently neither the mine or utility preferred alternatives are on BLM land



· Rosemont (Kathy) - If/when Arizona Corporation Commission (ACC) approves the Commission for a Certificate of Environmental Compatibility (CEC), the BLM will become an interested a party



· Discuss complexities with data



· Try to finish by noon



· What this meeting is not about



· Project



· This is a large, complex project that covers a large area and lasts a long time


· Action Area – USFWS (Jean) has concerns



· Effects shouldn’t end at confluence of Cienega Creek and Davidson Canyon, rather should extend downstream to diversion dam (for aquatic species)



· USFWS has not seen/had time to review the groundwater models



· They also have questions about surface water models



· Lengthy discussion of three groundwater models and results



· BLM expressed concerns about models and results



· Barrel Alternative is preferred alternative



· USFWS would like to see cross-reference between Mitigation Measures (start on page 17) and species specific conservation measures in Effects Analysis so they are included in the project description 


· Discussion on Endangered Species Act (ESA) Section 7 reasonable and prudent alternative and conservation measures



· Questions about mitigation plan


· Should be prepared/completed before FEIS and ROD



· Will be partially based on today’s meeting



· Species



· Riparian/aquatic species in Empire Gulch and Cienega Creek and the uncertainty of water models


· How to approach uncertainty of presence/absence of large ranging species 


· Definition of adverse effects? Take, harm, harass…


· USFWS (Jean) assuming jaguars occupy Santa Rita Mountains because close to border, suitable habitat…


· Likely to adversely affect without take because large project and will impede movement


· Several species for which USFWS cannot concur with what’s in BA


· USFWS needs additional discussion for some species and can help guide that/provide more information


· Question as to whether there should be different action areas for each species (e.g., jaguar may be affected by noise, light, and increased traffic but not groundwater drawdown)


· Draft jaguar recovery plan outline to be released soon and the draft recovery plan to be released this fall


· USFWS hopes that an agreement on effects determinations can be reached prior to initiation of formal consultation


· If no agreement then clock stops until further information must be provided to support effects determinations


· USFWS suggested the use of “worst case scenario” to account for uncertainty of groundwater models to ensure that the Forest Service is covered


· See Ft. Huachuca Biological Opinion (BO) that was litigated for legal precedence


· The groundwater models and adverse effects were wrong for this project


· This project did not adequately assess climate change and did not model cumulative effects


· Discussion regarding the use of vulnerability analyses for species


· Scale down climate change models to Santa Ritas


· Coronado has a species vulnerability model (for Chiricahua leopard frog)


· Need to at least qualitatively discuss climate change


· Climate change would not result in “take”


· Cumulative effects


· In federal register for each species


· Definition for ESA (within action area) different than NEPA


· USFWS agrees with three “may affect, likely to adversely affect” species (Chiricahua leopard frog, lesser long-nosed bat, and Pima pineapple cactus)  


· USFWS will need additional information (i.e., conservation measures) because the analysis in draft BA does not support determinations


· Can put stipulations in conservation measures to react to monitoring results


· USFWS can provide guidance on conservation measures


· A perfect take statement would have no reasonable and prudent measures


· USFWS feels that effects determinations for jaguar and ocelot should be elevated to “may affect, likely to adversely affect”   


· Project will cut off northern route of species


· Insignificant and discountable is a low bar


· Jaguar proposed critical habitat and recovery plan outline to be released soon


· Environmental Baseline section may need more work to include current land uses (e.g., Off Highway Vehicle activities)


· Do we have range data for any jaguars in this habitat/region other than Macho B?


· USFWS feels that effects determinations for aquatic species (i.e., Gila chub, Gila topminnow, Huachuca water umbel, and southwestern willow flycatcher) should be elevated to “may affect, likely to adversely affect”   


· Are there any proposed mitigation measures to live streams and wetlands on BLM lands? If so, what is mechanism?


· Purchase additional water rights and pump into live streams?


· Augment springs/seeps with water during life of mine, similar to homeowner’s wells?


· What is trigger for additional mitigation while monitoring?


· Process is: model, minimize, and mitigate 


· USFWS would like to see a more detailed mitigation and monitoring plan


· Could it involve protecting other ecological sensitive areas?


· Would off-site parcels be considered connected parcels and trigger additional NEPA?


· Must be well-funded


· Fennemore Craig (Norm) - Can conservation measures lessen effects determinations (e.g., for aquatic species)?


· USFWS - possibly 


· Can conservation measures be developed during consultation?


· It could hold up consultation process/clock – USWFS has limited resources, 6 empty positions (but under hiring freeze), and litigations with deadlines take priority


· Rosemont could develop conservation plan with input from specialists



· Likely within two weeks



· Revisit 6-page table developed in 4-day meeting



· USFWS (Scott) feels lesser long-nosed bats need more discussion



· Asked how Forest Service sensitive species are being dealt with (e.g., Pale Townsend’s Big-eared bat has been detected roosting in mine footprint)



· Additional conservation measures needed?



· USFWS (Jason) has comments about Mexican spotted owl



· BLM (Dan) asked about candidate species and what would happen if additional species were listed



· USFWS – need to reinitiate consultation (for that/those species only)



· Should review list of candidates and schedule for review


· USFS to provide analysis why action area along Cienega Creek stopped at confluence with Davidson Canyon (Chris is researching this).


· BLM provided information in 2010 regarding wells in region and would like to see it in the BA as part of the Environmental Baseline



  



Action Items/Assignments:



· Rosemont will develop more conservation measures by end of February



· Need to schedule meeting in early March to discuss new Mitigation Plan – tentatively morning of Thursday, March 8th at USFWS



· Presentation of hydrologic modeling might also occur



· USFWS will provide specific comments after receipt of comments from species leads – 2-3 weeks



· USFWS requested table of groundwater drawdown timeline similar to Montgomery and TetraTech models



· Forest Service will request from Pima County
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From: Angela Barclay
To: Jones, Larry -FS
Subject: RE: moving forward on BA
Date: Friday, April 27, 2012 1:56:50 PM


That’s a good idea. I’m afraid of what will happen to the formatting if we try to work on it in
pieces!
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Friday, April 27, 2012 1:42 PM
To: Angela Barclay
Subject: RE: moving forward on BA
 
I’ll look this over but save comments for the whole thing (i.e., so if you can send it in its entirety
Monday, that would be good...I expect I will mostly comment on the second half, since that is the
meat of the document)
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Thursday, April 26, 2012 3:51 PM
To: Jones, Larry -FS
Cc: Chris Garrett
Subject: RE: moving forward on BA
 
Larry,
 
Here is a revised draft of the first half of the BA. Please note that I removed the figures to keep the
document small enough to email and most of the figures will be changing, too. I tracked my
changes so you can see what I’ve done since the last draft. Also, I have a handful of comments in
there and most of them are either notes to myself, notes regarding references, or notes so that
you know that something will change. Keep in mind that this has not gone through any peer or
technical review since I made changes, but that will happen before we send anything to USFWS.
 
Let me know if you have any questions as you are reviewing. Feel free to track your changes or add
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comments where appropriate. As of right now, I’m going to try to stick to my plan of getting you
the second half of the document Monday morning.
 
Thanks!
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Wednesday, April 25, 2012 2:42 PM
To: Angela Barclay
Cc: Chris Garrett
Subject: RE: moving forward on BA
 
Thanks…that sounds good. I will be here Friday and Monday, but the rest of the week is the
Madrean conference. I just got a voice mail from Brian L, so will try to prod them for CM’s.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Wednesday, April 25, 2012 1:43 PM
To: Jones, Larry -FS
Cc: Chris Garrett
Subject: RE: moving forward on BA
 
Hi Larry,
 
I have been working on it but admittedly, I wish I were further along. I still need to work on the
Jaguar and Ocelot sections (I’ve done a lot of reading and research) within the FEDERALLY LISTED
SPECIES AND DESIGNATED OR PROPOSED CRITICAL HABITAT section, and I have to work on the
rewrite of the impacts sections for Jaguar and Ocelot and all aquatic species in the EFFECTS
ANALYSIS section. I’m also still waiting on some figure revisions and more specifics on the
groundwater drawdown models. How about if I gave it to you in pieces? I could provide you with
the first half (up to the FEDERALLY LISTED SPECIES AND DESIGNATED OR PROPOSED CRITICAL
HABITAT section) by Friday morning, and (hopefully) the rest next Monday? It may not have any
other internal SWCA review before I give it to you. Let me know what you think…
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Thanks,
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Wednesday, April 25, 2012 1:29 PM
To: Angela Barclay
Subject: moving forward on BA
 
Hey Angela—
 
I called SWCA and heard you are teleworking today. Even though WestLand (I tried calling them,
too) and FWS are not coming through with their BA-related products in a timely manner, I want to
proceed with the BA in order to get consultation started. So please compile what you have into the
draft BA in Word format (so I can comment directly on the BA via track changes) and send to me for
review. If FWS or WestLand then gives us some input, we can quickly incorporate into the draft.
Otherwise, let’s do everything we can to ready the BA for FWS and I will submit to them to get the
consultation clock started. What we don’t offer as conservation measures may become terms and
conditions, anyway. I have been told the BA is the hold-up on the project now, so I don’t want this
to keep dragging on.
 
I do not have to go to the field on Friday, so it is best if I can have it Friday morning to work on.
 
Thanks!
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Angela Barclay
To: Jones, Larry -FS
Subject: RE: touch bases on Rosemont BA.
Date: Tuesday, June 05, 2012 10:03:56 AM


Yes - please send Rabinowitz!
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Tuesday, June 05, 2012 8:03 AM
To: Angela Barclay
Cc: Roth, Melinda D -FS; Upchurch, Jim -FS; Chris Garrett
Subject: RE: touch bases on Rosemont BA.
 
Thanks! Here is my input. Pretty simple. Sally forth to wrap this BA up and I will sign it as reviewer
and approver and finish up the Forest Supervisor letter.
 


1.       In case it doesn’t say it, make sure it says the AZ Trail relocation is a mitigation that will
take some time to determine placement, design, and planning, so even though a connected
action, there will be a separate BE and BA later for that.


2.       In the exec summary Table ES1, change effects determination to “May affect, not likely to
adversely affect” the MSO


3.       Under consultation history, the section about participants of meeting. Go ahead and leave
in…it is in project record anyway


4.       (FYI, I have the 1999 Rabinowitz paper if you need a copy, [p. 60, Jag Aff Env, Habitat])
5.       Comment AB84—about two waters to maintain CLF…last conservation measure…go ahead


and remove (p. 107)
6.       My page 109, line above cum eff for CLF, note that it is Lithobates tarahumarae (not Rana


anymore)
7.       P. 114. Jag species-specific conservation measure. No one ever answered if WestLand


spoke to AGFD about this, and they are probably not the resource to use, anyway, so please
reword “Rosemont Copper Company will contribute a total of $20,000 to inventory Jaguar
and Ocelot in the Santa Rita Mountains.”


8.       P. 116. Determination of effect for Jag. Go ahead and delete my track-change entry
9.       Same page, the footnote needs to mention a BA will be prepared (BE is sensitive species


only, and certainly the AZ Trail will go through LLNB, Jag, Ocelot habitat, at least). I had
heard WestLand was preparing the BA. I’m OK with that, but of course we will need to
review and sign off on.


10.   P 119, just above cum effects…I’m not sure of the answer…maybe you could check to see if
MSO CH coincides with the boundary of the Coronado NF, as it often does. If that is the
case, then you can make the point it is a political boundary not the boundary of PCE types,
and lacks MSO PCEs.
 


 
Larry Jones
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Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Monday, June 04, 2012 4:10 PM
To: Jones, Larry -FS
Subject: RE: touch bases on Rosemont BA.
 
Larry,
 
Here you go!!! As black and white as I can get it. There are very few comment boxes left for you. I
tried to put your name in the beginning of the comment boxes that require your attention. The rest
are for editing.
 
As you can see we still have some work to do on the references. We will continue to work on them
as much as possible, but the sooner we get the document back from you the better so we can
incorporate them. We’ll do our best on this end to get the editing and formatting done for
Wednesday’s production, but it’s going to be really tight on timing!!!
 
Thanks,
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Monday, June 04, 2012 10:06 AM
To: Angela Barclay
Subject: RE: touch bases on Rosemont BA.
 
I’ve tried calling back, but only get answering machine (I was just in the powder room)…let’s not
wait to hear from WestLand…let’s keep playing fone tag…
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
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Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Jones, Larry -FS 
Sent: Monday, June 04, 2012 9:33 AM
To: angela barclay (abarclay@swca.com)
Cc: Ruyle, Jennifer -FS
Subject: touch bases on Rosemont BA.
 
Hi Angela—
 
Wanting to touch bases on Rosemont BA this morn for an update on what transpired Friday PM
and where we are at with the document. Please give me a call when you get in (or if working from
home). I’m around all day (and all week), but am mostly focusing on Forest Plan, as we have a
consultant traveling here to work with me on the DEIS. Brian L. already called me this morn and is
going to send me something on conservation measures. I also have a FOIA with a final deadline of
this week.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Jones, Larry -FS
To: Everson, Beverley A -FS
Subject: RE: April 4 Rosmont IDT meeting (half day)
Date: Monday, April 02, 2012 8:14:42 AM


I will be at Coronado/AGFD/BLM coordination meeting.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Everson, Beverley A -FS 
Sent: Friday, March 30, 2012 2:59 PM
To: Belauskas, Alan -FS; Elek, Arthur S -FS; Kriegel, Debby -FS; Curiel, Eli -FS; Schewel, Heidi -FS;
Jones, Larry -FS; Roth, Melinda D -FS; Shafiqullah, Salek -FS; Lockwood, Sean -FS; Davis, Sarah L -FS;
Emmett, Tami -FS; Keyes, Walter -FS; Gillespie, William B -FS; Gerhart, Richard A -FS; Copeland, James
-FS; Kaplan, Marc -FS; Campbell, Andrea W -FS; Melissa Polm; Lane, Cornelia D -FS
Subject: April 4 Rosmont IDT meeting (half day)
 
Hi Team,
 
Please plan on a half day (9:00 to 12:00) meeting next Wednesday in Basement Room B.
 
We will be discussing our responses to the February 10 Rosemont letter of response to our request
for information for completion of the FEIS, and strategies for review of Public Concerns and
response to concerns.   We will also have a short project update to bring everyone up to speed on
what is happening with the different facets of the project.
 
Hope to see you there.  As always, extended team members are encouraged to attend if their
schedules permit.
 
Bev
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From: Chris Garrett
To: Jones, Larry -FS; Kriegel, Debby -FS
Cc: Roth, Melinda D -FS; Everson, Beverley A -FS; Jonathan Rigg
Subject: RE: AZ Trail reroute - ready to go
Date: Friday, February 17, 2012 1:29:44 PM
Attachments: image001.png


Talk to Brian.   I don’t believe there are any actual conflicts with a Forest specialist talking with
Westland, but I think you would probably want to give Kathy a courtesy heads up if you do.
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Friday, February 17, 2012 11:33 AM
To: Chris Garrett; Kriegel, Debby -FS
Cc: Roth, Melinda D -FS; Everson, Beverley A -FS; Jonathan Rigg
Subject: RE: AZ Trail reroute - ready to go
 
Who do I contact with WestLand--Brian? Jim?
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Chris Garrett [mailto:cgarrett@swca.com] 
Sent: Friday, February 17, 2012 9:29 AM
To: Jones, Larry -FS; Kriegel, Debby -FS
Cc: Roth, Melinda D -FS; Everson, Beverley A -FS; Jonathan Rigg
Subject: RE: AZ Trail reroute - ready to go
 
Hi Larry –
 
Westland would be conducting a standard Biological Evaluation of the trail reroute—at least that’s
what I believe is needed.  
 
When SWCA does this—I can only assume other firms do it the same way--we typically pull
appropriate records from appropriate sources and agencies and compile a list of species of
concern, which includes special status species as well as T&E and candidate species.  It’s a wide
net.   Then we go to the field and make an assessment for each of those species on the list about
whether suitable habitat is present.  In most cases individuals of species aren’t looked for or
identified, although I suppose if the biologists stubbed their toe on a PPC they would probably note
it.  Potential impacts from the project itself aren’t assessed---obviously that’s the job of the BA and
EIS.
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I think the only real question is whether the BE would need to be supplemented by actual surveys
for species individuals.  But that’s usually a call to be made after the BE is complete and we see if
there are any suitable habitat.
 
C
 
 
 
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Friday, February 17, 2012 9:17 AM
To: Kriegel, Debby -FS; Chris Garrett
Cc: Roth, Melinda D -FS; Everson, Beverley A -FS; Jonathan Rigg
Subject: RE: AZ Trail reroute - ready to go
 
I don't know what the proposal is (route, time of implementation, etc.) or what WestLand is
surveying for. I'm OK with them surveying, in general, if their surveys target the proper plants and
animals at the right time of year, using a sound method. This sounds like a connected action, so
maybe the surveys would be monitoring for mitigation upon implementation, and should be in the
Rosemont monitoirng and mitigation plan (that WestLand is doing), as we are planning to consult
with FWS before too terribly long.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Kriegel, Debby -FS 
Sent: Thursday, February 16, 2012 12:55 PM
To: Chris Garrett; Jones, Larry -FS
Cc: Roth, Melinda D -FS; Everson, Beverley A -FS; Jonathan Rigg
Subject: RE: AZ Trail reroute - ready to go
 
I'd like to discuss all 3 questions with Laura White as soon as she's back in town next week. I'll keep
you posted.
 
Is Larry ok with using Westland to do the bio survey?
 
================================================
Debby Kriegel
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Landscape Architect
Coronado National Forest
300 W Congress
Tucson AZ 85701
(520) 388-8427
 
From: Chris Garrett [mailto:cgarrett@swca.com] 
Sent: Thursday, February 16, 2012 12:43 PM
To: Kriegel, Debby -FS
Cc: Roth, Melinda D -FS; Everson, Beverley A -FS; Jonathan Rigg
Subject: AZ Trail reroute - ready to go
 
Well, that was easy.   Here’s the plan, as long as you’re all comfortable with it.
 
Based on Jim’s decision from Monday’s meeting, I approached Rosemont to discuss funding for
conducting surveys on the AZ Trail reroute.   Kathy has approved SWCA to proceed with arch and
paleo surveys on the reroute.   She would prefer that Westland conduct the biology surveys
because they are already out in the field.   SWCA will coordinate all the surveys as far as maps etc.
 
So three questions:


1.        Are you comfortable with surveying the route as it stands?   Of course we would expect
slight modifications to the route once an actual design happens, but I think the goal at this
point isn’t to get perfect—after all we very well may reroute based on what we find out
there during the surveys.   But I want to make sure you think this route is the starting
point.   As I mentioned to Debby earlier, we’ll leave Box Canyon reroutes out of the
equation for now.


2.        Does Lara already have that map coverage of the reroute, and if not, who should I talk to
in order to get it?


3.        Do you plan, or would you like to, flag the route in the field?
 
 
Thanks—Jonathan will probably we coordinating this, so keep him on the cc:
 


-          Chris
 
Chris Garrett, P.HGW.
Professional Hydrologist - Ground Water
Tucson Office Director (Acting)


Visit Our Website: http://www.swca.com   
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recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.








From: Angela Barclay
To: Jones, Larry -FS
Subject: FW: Info on past fires for Rosemont Copper analysis
Date: Thursday, July 19, 2012 11:16:20 AM
Attachments: Table of Rosemont Fire Analysis 07182012.docx


Rosemont_fireperimeters.ZIP


Larry,
 
Have you seen this? Do you think this warrants a reassessment of the bio analysis area? or maybe
just the cumulative effects analysis area?
 
Thanks,
 
Angela
^..^  ^..^
 
From: Shafiqullah, Salek -FS [mailto:sshafiqullah@fs.fed.us] 
Sent: Thursday, July 19, 2012 10:54 AM
To: Terry Chute
Cc: Roth, Melinda D -FS; Melissa Polm; Angela Barclay; DeAnne Rietz; tchute@gmail.com; Chris Garrett;
Jonathan Rigg; Lara Mitchell
Subject: RE: Info on past fires for Rosemont Copper analysis
 
Hello  Terry,
Forwarding you information you requested.  This is for wildfires where any portion was within
Forest Service jurisdiction and intersects the area of analysis which you provided.  The two
attachments are the table/map with fire specific information (dates and size, etc.) and a zip file
with the GIS shapefiles.  If you need anything else, lets discuss.  Thanks.
 
Salek Shafiqullah, RG, PE
Acting Watershed Program Manager, Coronado NF
520-388-8377    sshafiqullah@fs.fed.us
 
From: Terry Chute [mailto:tchute99@gmail.com] 
Sent: Friday, July 06, 2012 11:54 AM
To: Shafiqullah, Salek -FS
Cc: Roth, Melinda D -FS; Melissa Polm; Angela Barclay; DeAnne Rietz; tchute@gmail.com; Chris Garrett
Subject: Re: Info on past fires for Rosemont Copper analysis
 
Salek,
 
After much discussion with a number of IDT members, here is where we would like to go
with this. 
 
1.  SWCA will prepare a GIS layer that combines the analysis areas for surface water (new
analysis area from what was shown in the DEIS) and biological resources.  This will depict
the geographical area where we need to collect data on past fires.  We will try to get this
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Historic Fire Analysis: Rosemont Project Area 1987 to 2012





			Requested Information


			Optional Information





			Date Started


			Acres


(Wildfires larger than 10 acres)


			Location (Lat/Long)


			Cause (human or natural) Optional


			Misc Notes 





			07/18/89


			75


			31 45.5/110 41.6


			Natural


			Gardner Fire - Private Land 





			08/08/95


			134


			31 53.8/110 46.4


			Natural


			Fagan Fire - USFS





			07/07/05


			23,186


			31 43.4/110 50.1


			Natural


			Florida Fire – USFS





			04/30/07


			533


			31 54.1/110 43.1


			Natural


			Fagan Fire – USFS


(Managed for resource benefits)





			06/02/08


			61


			31 53.6/110 42.6


			Natural


			Mulberry Fire - USFS





			05/29/09


			5,791


			31 46.3/110 49.3


			Natural


			Melendrez Fire – USFS


(Managed for resource benefits)





			04/21/09


			2,026


			31 43.6/110 44.4


			Human


			Fish Fire - USFS





			05/02/11


			2,331


			31 46.1/110 45.9


			Human


			Greaterville Fire - USFS











Fire Severity Information (Soil burn severity)


			Fire Name


			Soil Burn Severity (acres)





			


			Low


			Moderate


			High





			Florida


			18166


			4382


			638





			Greaterville


			1637


			116


			0
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Historic Fire Analysis: Rosemont Project Area
1987- current: USFS only




Fire Perimeters
Analysis Area
Forest Boundary µ0 2 4 6 81 Miles




1:238,654




















to the Forest early the week of July 9th.
 
2.  Here are the sideboards:
    10 acres in size or larger
    Fires from 1987 to present (25 year fire history).
 
3.  Information to provide
    Date
    Acres
    Location (lat/long or legal – just be consistent)
    Human or natural start
 
    If the following information is available and is not difficult to pull together, it would be
useful:
        Available information related to ground disturbance, such as type and length of fire
line
        Available information related to post fire vegetation condition
       Fire severity, if available
        Post-fire recovery or restoration projects, if any (BAER, seeding, planting, fire line
rehab, weed control, etc.)
 
We need this info as soon as we can get it.  Date, acres and location are critical.  If the
remaining information is not readily available, we can make assumptions about the fires
that will allow us to move forward with the analysis as long as we have data on the date,
acres and location of fires.
 
Please let me know if you have questions or comments.  Thanks
 
Terry
 
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.








From: Chris Garrett
To: Jones, Larry -FS; Kriegel, Debby -FS
Cc: Roth, Melinda D -FS; Everson, Beverley A -FS; Jonathan Rigg
Subject: RE: AZ Trail reroute - ready to go
Date: Friday, February 17, 2012 9:29:04 AM
Attachments: image001.png


Hi Larry –
 
Westland would be conducting a standard Biological Evaluation of the trail reroute—at least that’s
what I believe is needed.  
 
When SWCA does this—I can only assume other firms do it the same way--we typically pull
appropriate records from appropriate sources and agencies and compile a list of species of
concern, which includes special status species as well as T&E and candidate species.  It’s a wide
net.   Then we go to the field and make an assessment for each of those species on the list about
whether suitable habitat is present.  In most cases individuals of species aren’t looked for or
identified, although I suppose if the biologists stubbed their toe on a PPC they would probably note
it.  Potential impacts from the project itself aren’t assessed---obviously that’s the job of the BA and
EIS.
 
I think the only real question is whether the BE would need to be supplemented by actual surveys
for species individuals.  But that’s usually a call to be made after the BE is complete and we see if
there are any suitable habitat.
 
C
 
 
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Friday, February 17, 2012 9:17 AM
To: Kriegel, Debby -FS; Chris Garrett
Cc: Roth, Melinda D -FS; Everson, Beverley A -FS; Jonathan Rigg
Subject: RE: AZ Trail reroute - ready to go
 
I don't know what the proposal is (route, time of implementation, etc.) or what WestLand is
surveying for. I'm OK with them surveying, in general, if their surveys target the proper plants and
animals at the right time of year, using a sound method. This sounds like a connected action, so
maybe the surveys would be monitoring for mitigation upon implementation, and should be in the
Rosemont monitoirng and mitigation plan (that WestLand is doing), as we are planning to consult
with FWS before too terribly long.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
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300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Kriegel, Debby -FS 
Sent: Thursday, February 16, 2012 12:55 PM
To: Chris Garrett; Jones, Larry -FS
Cc: Roth, Melinda D -FS; Everson, Beverley A -FS; Jonathan Rigg
Subject: RE: AZ Trail reroute - ready to go
 
I'd like to discuss all 3 questions with Laura White as soon as she's back in town next week. I'll keep
you posted.
 
Is Larry ok with using Westland to do the bio survey?
 
================================================
Debby Kriegel
Landscape Architect
Coronado National Forest
300 W Congress
Tucson AZ 85701
(520) 388-8427
 
From: Chris Garrett [mailto:cgarrett@swca.com] 
Sent: Thursday, February 16, 2012 12:43 PM
To: Kriegel, Debby -FS
Cc: Roth, Melinda D -FS; Everson, Beverley A -FS; Jonathan Rigg
Subject: AZ Trail reroute - ready to go
 
Well, that was easy.   Here’s the plan, as long as you’re all comfortable with it.
 
Based on Jim’s decision from Monday’s meeting, I approached Rosemont to discuss funding for
conducting surveys on the AZ Trail reroute.   Kathy has approved SWCA to proceed with arch and
paleo surveys on the reroute.   She would prefer that Westland conduct the biology surveys
because they are already out in the field.   SWCA will coordinate all the surveys as far as maps etc.
 
So three questions:


1.        Are you comfortable with surveying the route as it stands?   Of course we would expect
slight modifications to the route once an actual design happens, but I think the goal at this
point isn’t to get perfect—after all we very well may reroute based on what we find out
there during the surveys.   But I want to make sure you think this route is the starting
point.   As I mentioned to Debby earlier, we’ll leave Box Canyon reroutes out of the
equation for now.


2.        Does Lara already have that map coverage of the reroute, and if not, who should I talk to
in order to get it?







3.        Do you plan, or would you like to, flag the route in the field?
 
 
Thanks—Jonathan will probably we coordinating this, so keep him on the cc:
 


-          Chris
 
Chris Garrett, P.HGW.
Professional Hydrologist - Ground Water
Tucson Office Director (Acting)


Visit Our Website: http://www.swca.com   


 
This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Angela Barclay
To: Jones, Larry -FS
Subject: coralroot
Date: Wednesday, May 23, 2012 3:01:20 PM
Attachments: image001.png


http://www.biologicaldiversity.org/news/press_releases/2012/colemans-coralroot-04-25-
2012.html
 
Angela M. D. Barclay, M. S.
Senior Natural Resource Specialist


SWCA Environmental Consultants
343 West Franklin Street
Tucson, Arizona 85701
P 520.325.9194 | F 520.325.2033
 


Visit Our Website: http://www.swca.com   
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From: Jones, Larry -FS
To: Simms, Jeffrey R
Cc: Gerhart, Richard A -FS
Subject: RE: DRAFT Biological Assessment for review for meeting on 14 February 2012
Date: Thursday, January 26, 2012 1:06:38 PM


yeah, lots of people to talk to yesterday. no problem about Ben; I think it is important for you to
bring someone to the table if you feel it is important for your agency. I can mail you a hard copy of
the BA with the figures…what is your mailing address? I don't have color copies but can email them
separately, if that is something you need. if I were prepared I could have handed this stuff off to
you yesterday. Salek, our hydro-guy, is busy that day (with other Rosemont business) but he will
front-load Rick and me with some hydro  intel.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Simms, Jeffrey R [mailto:jsimms@blm.gov] 
Sent: Thursday, January 26, 2012 12:51 PM
To: Jones, Larry -FS
Cc: Radke, Marcia F
Subject: RE: DRAFT Biological Assessment for review for meeting on 14 February 2012
 
Larry,
Sorry I didn’t get to say hello yesterday but I had plenty of distractions on my mind.
Our hydro, Ben Lomeli, has been asked to contribute at the meeting when water issues come up.
He is a ground water modeler and experience wildland hydrologist (USFS, BLM, PVT Sector). Jason
Douglas thought it would be a good idea as water impacts are pivotal to effects determinations.
 
Hope this works for you.
 
Cheers
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Wednesday, January 25, 2012 5:03 PM
To: Radke, Marcia F; Gerhart, Richard A; angela barclay (abarclay@swca.com); Simms, Jeffrey R; kathy
arnold (karnold@rosemontcopper.com); brian lindenlaub (blindenlaub@westlandresources.com); jim
tress (jtress@westlandresources.com); Calhoun, Jean; Douglas, Jason; Richardson, Scott;
JWindes@azgfd.gov; jeff sorensen (jsorensen@azgfd.gov); jsturgess@augustaresource.com
Cc: Moore, Daniel J; Melissa Polm (mpolm@swca.com); Roth, Melinda D; Everson, Beverley A; Laford,
Reta
Subject: DRAFT Biological Assessment for review for meeting on 14 February 2012
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Attached is the deliberative draft Biological Assessment for your review. Please look it over for our
meeting on 14 February 2012 at the Tucson federal buidling (basement conference room 0930).
Agency contacts may wish to have their specialists review the appropriate sections for their input.
Of course, this is a draft and it is subject to change, so we welcome input at this stage from the
federal agencies, the proponent, contractors representing the agencies and proponent, and Arizona
Game and Fish Department (per Memorandum of Understanding).
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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From: Brian Powell
To: Julia Fonseca; Jones, Larry -FS
Subject: RE: June 11 set for Rosemont Coop Agency Sensitive Species meeting
Date: Tuesday, June 05, 2012 12:44:48 PM
Attachments: Rosemont Monitoring Comments_BFP.pdf


Larry-
Attached are comments that I made about the proposed Rosemont monitoring program. I
believe that an earlier version of these comments were passed along to the Forest Service. 
The comments touch briefly on the Rosemont project, but they speak to a broader set of
ideas and themes that should go into planning for monitoring programs.  Let me know if
you have any questions or comments.  
 
Brian Powell 
Program Manager
Pima County Office of Sustainability and Conservation
201 N. Stone Ave, 6th Floor, RM 629
Tucson, AZ 85701 
Office Phone: 520.740.6440
Fax: 520.243.1610
brian.powell@pima.gov 
 


From: Julia Fonseca 
Sent: Wednesday, May 30, 2012 12:53 PM
To: 'Jones, Larry -FS'
Cc: Brian Powell
Subject: RE: June 11 set for Rosemont Coop Agency Sensitive Species meeting
 
Great, do you want the white paper in advance of the meeting?
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Comments on the Rosemont DEIS Appendix C 
Monitoring Plan 



 
Brian Powell 



Pima County Office of Sustainability and Conservation 
201 North Stone Ave, Suite 629 



Tucson, AZ 85701 
Brian.powell@pima.gov 



 
1) Appendix, page 125, Introduction: Process for developing final monitoring plan.  Pima County 
recognizes that a more in‐depth monitoring plan will be developed as part of the final EIS and 
that the Draft Monitoring Plan in the DEIS is simply preliminary.  The majority of the comments 
in the next section are directed at specific ways that the final monitoring plan can be improved. 
From a process perspective, however, it must be noted that developing a monitoring plan 
should take place with a wide range of stakeholders and experts to ensure the best outcome.  
Pima County’s proposed monitoring program (known as the Pima County Ecological Monitoring 
Program) has undergone an extensive review process at two stages of early planning before any 
data were collected.  In fact, every major ecological monitoring effort that we are aware of 
undergoes an extensive input and review process. We are concerned that the Forest Service and 
Rosemont will develop a monitoring plan without sufficient input and review. 
   
2) Appendix, page 125, Introduction: Recommended Key Elements of the Final Monitoring Plan. 
The following are elements of a monitoring plan that must be included (or expanded upon) for 
the Rosemont monitoring plan to have relevance and a chance for success.     
a) Start with Clear Goals and Objectives.  Goals are what we are trying to achieve and objectives 
are how we are going to achieve those goals. Goals can be broad, but objectives must be 
realistic, specific, and measureable. It of great concern that the DEIS monitoring plan mistakes 
objectives for goals, but even more importantly, there are no specific or measureable outcomes 
identified (Elzinga et. al. 2001).  For example, in the Groundwater section, the stated objective 
(really a goal) is to “minimize impacts to groundwater resources.”  This goal should be followed 
by objectives such as: 1) Monitoring XX well within each of 3 strata (strata based on distance 
from or geological setting in relation to the proposed mine) to detect a 1% annual change in 
groundwater resources (in each strata) with a Type I error rate of 10%.  A methods section 
follows, but without these very clear objectives, we have no way to evaluate if the type of 
sampling, location, or number of samples is sufficient to actually observe a change that will be 
meaningful and that will be able to be acted on by managers.  Therefore, we recommend that all 
objectives be articulated with sufficient detail for an analysis of the monitoring necessary to 
meet that level of detail.  There are a number of good resources that can be used to estimate 
the level of sampling needed.                
b) Choosing what to monitor. Assuming that the goal of the Rosemont monitoring program is to 
determine changes in abundance, distribution, condition, or other attributes of natural 
resources through time, one decision that has a powerful influence on program design—and on 
the ultimate effectiveness of the program—is the choice of which resource attributes or 
“parameters” should be measured from among the wide range of possibilities (National 
Research Council 2000).  This decision will influence all aspects of the program, from design 
through implementation, and ultimately affect the likelihood that the program will successfully 
detect meaningful changes.  Choosing from among the hundreds of potential monitoring 
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parameters is difficult, and the basis for these choices is rarely well‐justified (Noon 2003).  Any 
entity that is developing a monitoring plan should clearly understand the importance of 
choosing the right parameter and be able to justify why one parameters was chosen over 
another.  For example, there is considerable discussion about the use of occupancy versus 
abundance in monitoring wildlife.  The choice of which of these two parameters to monitor is 
neither trivial nor clear cut and will depend on the program goals, objectives, the species and 
population of interest, and so on.  Our recommendation is that the final monitoring plan include 
a clear and cogent argument for why a particular parameter was chosen over another.       
C). Being Able to Detect Change: Understanding variation and sampling timeframes. Once a 
parameter is chosen, there is often an assumption that change will be detected, but often 
monitoring efforts fail to detect change because sampling designs and effort are insufficient 
(Legg and Nagy 2006, Field et. al. 2007).  In particular, understanding the natural variation in 
parameters over space and time (daily, seasonal, annual, etc.) is fundamental to design of any 
sampling effort because these patterns drive decisions as to where and when to sample; in 
general, the more a parameter varies naturally in time and space, the more sampling effort that 
is required to obtain precise estimates of that parameter over time (Urquhart et. al. 1993, 
Urquhart et. al. 1998).  For this reason, any discussion of what to monitor for the Rosemont 
project must include realistic and achievable sampling designs that take into account issues of 
variability.  Further, the time scale of monitoring must be such that the program will be able to 
detect anticipated and significant results.  For example, monitoring groundwater resources for 
the life of the mining operation will be insufficient to detect the anticipated impact of the mine 
on this key resource and therefore monitoring must continue beyond the life of the mine.   
D) Sampling Design.  Sampling is employed when it is not possible or prudent to survey all 
resources of interest due to financial or logistical limitations.  The method of selecting where 
and how often to sample is referred to as sampling design; these choices ultimately determine 
the power and precision, spatial and temporal inference, and overall cost of a monitoring 
program (Thompson and Seber 1996, Lohr 1999, Morrison et. al. 2001, Thompson 2002).   For 
the Rosemont project, we suggest that the sampling design must be clearly articulated, with 
particular emphasis on consideration of probability‐based sampling (where sampling is drawn 
from a larger population of interest and each unit must have a known likelihood of being 
included in the sample) versus non‐probability based (i.e., subjective) approaches that are often 
used in ecological monitoring (Olsen et. al. 1999).  Regardless of the method used, clear 
justification is needed and this should be developed in consultation with a scientific advisory 
panel (more on this below).    
E) Cost, Funding, and Timeframe.  Monitoring can be very expensive and the amount of funding 
needed will be directly tied to what to monitor, the spatial extent of monitoring, the precision of 
estimates, and so forth.  The monitoring plan must clearly articulate cost estimates and 
contingency plans for what to do if meeting the program objectives cost more money than was 
budgeted.  To address these and other contingencies, the final monitoring plan must include 
details about an assured funding mechanism (ideally in the form of a bond or endowment) for 
the monitoring program.  Finally, the time frame of the monitoring plan is insufficient for almost 
all parameters that have been proposed.  Specifically, the final monitoring plan activities should 
be commensurate with the time scale of impacts, particularly for those parameters that will not 
experience the greatest impacts until after the mine closes.  Parameters related to water, 
wildlife, and plants will be impacted years beyond the mine’s closure.      
F) Monitoring independence and expert review.  The current monitoring plan calls for Rosemont 
to fund and carry out monitoring activities. We recommend that monitoring be carried out by an 
outside entity to add credibility to the results. If this can not be achieved, then independent 
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observers should be allowed to verify the company’s monitoring results by way of access to sites 
and data from the project.  In addition, a scientific advisory panel should be gathered to review 
the monitoring plan, interpret results, and make recommendations for management actions. 
This advisory panel should not be influenced in any way by Rosemont.   
G) Integrating monitoring results with management actions.  The type of monitoring being 
proposed for the Rosemont project provides little or no opportunity to change existing 
management actions or implement new management actions based on results from the 
monitoring program.  Using monitoring data to inform management is called adaptive 
management and we recommend that the final monitoring plan build in opportunities for 
adaptive management.  A key aspect of adaptive management is the establishment of 
thresholds—or resource conditions—that will prompt management actions to reverse or 
mitigate for unexpected impacts.  Thresholds must be established during the development of 
the monitoring program (and certainly not later) and should be directly tied to objectives.  For 
example, if groundwater levels decline by a set amount (i.e., threshold), then one (or multiple) 
management prescription would be developed to mitigate for declines that were beyond the 
threshold.  In some cases, thresholds may be set based on the range of values expressed in the 
DEIS and other times based on ecological thresholds.  For example, cottonwood and willow 
trees have a threshold for depth to water; if the water table drops below approximately 3m, the 
trees become stressed. Therefore, 3m is a critical threshold.   
 
It is important that any resulting mitigation and monitoring actions must be paid for by 
Rosemont and therefore contingency funding should be established to take this into account.  
Finally, it is very important for agencies to impose explicit guidelines for changes requiring 
mitigation or corrective action, even if uncertainties exist about the exact cause(s) of observed 
change.  This is critical because too often entities will hide behind a mantle uncertainty and 
suggest more study is needed to determine what caused the observed changes.  No matter the 
level of destruction of the natural environment by the Rosemont mine, one will have a difficult 
time establishing that observed changes were—without a doubt—caused by the Rosemont 
Mine, because establishing cause and effect requires an experimental framework.  Therefore, 
we urge the adoption of a correlative assessment approach that would acknowledge that 
uncertainty exists, but nevertheless requiring action (assuming that the weight of the evidence 
favored such a determination).  Having a robust sampling design for each parameter would go a 
long way towards reducing uncertainty.  Key to reducing uncertainty about the impacts of the 
mine is to monitor nearby systems that are not impacted by the mine; this would add a measure 
of control to the monitoring.  Gathering together an unbiased scientific advisory panel would 
likely provide expertise needed to make many of the key design determinations that would add 
rigor and credibility to the process.    
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From: Roth, Melinda D -FS
To: abarclay@swca.com
Cc: Jones, Larry -FS
Subject: FW: Rosemont bio-mitigation
Date: Tuesday, August 21, 2012 11:10:42 AM
Attachments: DRAFT_8-2012 ADEQ comments--Deliberative Draft-Mitigation Measures and Monitoring for Biological


Resources.doc


For consideration in finalizing bio mitigation meeting notes…
 
From: Dennis L. Turner [mailto:Turner.Dennis@azdeq.gov] 
Sent: Monday, August 13, 2012 12:47 PM
To: Roth, Melinda D -FS
Subject: RE: Rosemont bio-mitigation
 
Sorry Mindee; this is late. You asked for it by Aug. 8.
 
ADEQ review comments on the deliberative draft attached (document originally dated 26 July 2012).
Also, I am relaying comments from Patti Spindler that she offered, in addition to her review:
 
Things that were meaningful from our perspective (the attachment comments on numbered points from
the mitigation measures doc that are relevant to us):
 


Concur with suggestion of a "biological oversight committee"  to oversee monitoring of mitigation
measures
There should be a monitoring component for every mitigation measure
Year-end summary monitoring reports should be required
Use an adaptive management approach
Monitoring should be conducted by an outside entity, not Rosemont staff


 
************************************
Dennis L. Turner
ADEQ, Surface Water Section
1110 W. Washington St.
Phoenix, AZ 85007
 
 


From: Roth, Melinda D -FS [mailto:mroth@fs.fed.us] 
Sent: Friday, August 03, 2012 8:29 AM
To: brocious@base.sao.arizona.edu; cbeck@azdot.gov; daniel_j_moore@blm.gov; Dennis L. Turner;
David.Jacobs@azag.gov; falco@cfa.harvard.edu; gfleming@asmi.az.gov; Julia.Fonseca@pima.gov;
JWindes@azgfd.gov; karen.howe@tonation-nsn.gov; david.stine.1@ang.af.mil; safabritz@azwater.gov;
lee.allison@azgs.az.gov; Leslie.Ethen@tucsonaz.gov; LSwartzbaugh@asmi.az.gov;
Marjorie.E.Blaine@usace.army.mil; nicole.ewing-gavin@tucsonaz.gov; ohenderson@ci.sahuarita.az.us;
rcasavant@azstateparks.gov; rsejkora@azstateparks.gov; stahle@ci.sahuarita.az.us;
TEmery@azdot.gov; scott_stonum@nps.gov; darla_sidles@nps.gov; Nicole.Fyffe@pima.gov;
twade@azgfd.gov; Roth, Melinda D -FS; angela barclay (abarclay@swca.com); jeff sorensen
(jsorensen@azgfd.gov); jonathan rigg (jrigg@swca.com); Brian Powell (Brian.Powell@pima.gov); jeff
simms (Jeff_Simms@blm.gov); Marcia_Radke@blm.gov; Shafiqullah, Salek -FS; Elizabeth Goldmann
(Goldmann.Elizabeth@epamail.epa.gov); Congdon, Roger D -FS; Jessop.Carter@epamail.epa.gov;
leenhout@usgs.gov; jason_douglas@fws.gov
Cc: Sebesta, Deborah K -FS; Roth, Melinda D -FS; Jones, Larry -FS
Subject: FW: Rosemont bio-mitigation
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DRAFT_8-2012 ADEQ comments on “Deliberative Draft of Mitigation Measures and Monitoring for Biological Resources” – Rosemont Copper Project


Native fishes and other stream-associated species



8.  There currently is little to no direction on mitigations for this group of species (with the possible exception of Sonoita Creek compensatory land acquisition). Work with FWS to help offset aquatic and riparian resource concerns. Certainly the establishment of a BMME with oversight by the BOC will be a huge step toward conservation of stream-associated species. Possible mitigations include, but are not limited to:



· Construction of a fish screen at the Del Lago Diversion



· Retirement of the Vail golf course water source



· Surveys of historic and new waters potentially harboring Huachuca Water Umbel



3. Compensatory lands. These are properties that would be purchased by RCC, having conservation easements into perpetuity. Compensatory lands represent offsetting values lost or degraded by the project. Compensatory lands should represent habitats, structural features, and plant and animal populations affected. Vegetation communities and physical attributes that would be affected by the proposed copper mine include:



· semi-desert grasslands



· Madrean encinal (oak) woodlands



· aquatic habitats (both ephemeral and perennial)



· riparian habitats (both ephemeral and perennial aquatic habitats)



· talus and other rock features



The BOC should play a role in helping to decide which lands are comparable in values. Compensatory lands required and selected by Army Corps of Engineers may or may not meet the values to biological resources considered adequate by the BOC. 



5. Restore degraded riparian habitat in drainages affected by an altered hydrologic and geomorphic condition (e.g, maintain current riparian and aquatic functioning, repair damage to banks, and restore pools with uncharacteristic sediment deposition). This is particularly important for, but is not limited to, Davidson Canyon (and the canyons that feed into Davidson Canyon) and lower Cienega Creek.



6. Deliver sterile, predator-free water to at-risk waters that harbor species of conservation concern when levels have dropped during drought. This could include tanks occupied by CLF or “perennial” stretches of upper Cienega Creek that go dry.



12. Mitigations specific to talussnails (all native species documented within the footprint) (these measures need to be included in the Specialists’ Report, not the Biological Evaluation):



· Unless otherwise directed, future surveys should only include surface surveys during the monsoon (no destructive sampling, as with digging into talus slopes)



· Provide engineering solutions and designs to minimize sliding of talus slopes affected by the project, such as those on the ridge-side of the mine pit and associated roads



· Experimentally re-create artificial habitat in the waste rock piles. Monitor the piles every 5 years to determine if talussnails colonize the areas [note: this could be modified if species become federally listed or if a BOC is established that recommends inoculation or other measures]



13.  In the reclamation plan or other document, protect all areas of open water that may contain contaminants, or may draw birds and other wildlife into the mine facilities. Monitor these waters to determine their functionality. In this case “waters” ranges from chemical ponds (e.g., raffinate solution) to near-site surface water effluence ponds (testing water quality should be done to determine if the pond is within wildlife standards.



14. Marker pipes (PVC pipes commonly used in mining operations) will be capped. Other similar entrapments, if discovered, will be mitigated to decrease mortality of wildlife species.



16.  Replacement waters cannot be designed such that they will contribute to the spread of invasive species (e.g., American Bullfrogs, which although absent, can become readily established and use stockponds as stepping stones for spread, thereby thwarting attempts to re-establish and recover species of conservation concern.



17.  Monitor wildlife mortality in the pit lake and elsewhere on the facilities. Prepare an annual report of mortality.
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I’m sending this draft deliberative document again and requesting your review and input by August
8, 2012.  Also attached is “Comments on the Rosemont
Monitoring Plan” by Brian Powell of Pima County Office of Sustainability and Conservation.  Notes
for review and feedback from a meeting held earlier today will be shared soon.  Thank you.
 
From: Jones, Larry -FS 
Sent: Thursday, July 26, 2012 8:53 AM
To: brocious@base.sao.arizona.edu; cbeck@azdot.gov; daniel_j_moore@blm.gov; dt1@azdeq.gov;
David.Jacobs@azag.gov; falco@cfa.harvard.edu; gfleming@asmi.az.gov; Julia.Fonseca@pima.gov;
JWindes@azgfd.gov; karen.howe@tonation-nsn.gov; david.stine.1@ang.af.mil; safabritz@azwater.gov;
lee.allison@azgs.az.gov; Leslie.Ethen@tucsonaz.gov; LSwartzbaugh@asmi.az.gov;
Marjorie.E.Blaine@usace.army.mil; nicole.ewing-gavin@tucsonaz.gov; ohenderson@ci.sahuarita.az.us;
rcasavant@azstateparks.gov; rsejkora@azstateparks.gov; stahle@ci.sahuarita.az.us;
TEmery@azdot.gov; scott_stonum@nps.gov; darla_sidles@nps.gov; Nicole.Fyffe@pima.gov;
twade@azgfd.gov; Roth, Melinda D -FS; angela barclay (abarclay@swca.com); jeff sorensen
(jsorensen@azgfd.gov); jonathan rigg (jrigg@swca.com); Brian Powell (Brian.Powell@pima.gov); jeff
simms (Jeff_Simms@blm.gov); Marcia_Radke@blm.gov; Shafiqullah, Salek -FS
Cc: Sebesta, Deborah K -FS; Copeland, James -FS; Upchurch, Jim -FS
Subject: Rosemont bio-mitigation
 
Cooperating Agencies for Biological Resources Mitigation Measures:
 


1.        Please find attached a Word document on the latest draft Biological Resources
Mitigations. These were gleaned from the table we have been working on during the last
three meetings. As per discussions at the last meeting, I did my best to transcribe it from
an excel spreadsheet to a more user-friendly version that can be shared with Rosemont
and their contractors. Note this is still a deliberative draft, but given the time frame, we
need to wrap this up soon to get mitigations into the upcoming draft of the EIS. Note that
this cannot be shared externally . The final draft needs to be approved by Mindee Roth,
Rosemont proposal program manager, and Jim Upchurch, Forest Supervisor. I am not sure
exactly what and how we will approach Rosemont Copper Company, but it will need to go
through Mindee, then Jim.
 


2.       Because of the timeframe involved, I am sending this out for review to coop agencies,
Debbie Sebesta, Mindee Roth, and Jim Upchurch simultaneously. I cannot provide further
input beyond about today (I have meetings the rest of this week and next and other
commitments to high priority projects), then I am leading a symposium at the World
Congress of Herpetology in Canada (probably the largest gathering of herpetologists ever
to happen in the history of the world!). Basically, I won’t be around to deal with this until
the last week of August, so Debbie Sebesta (cc’ed), who was on the interdisciplinary team
earlier, will be the Coronado National Forest biologist to work with you during my hiatus.
Certainly, Angela Barclay (SWCA) is also available to help, but she is quite busy with
comment responses from the DEIS and writing the next Chapter 3 biological resources
section of the EIS. And Mindee is here to work with you on all things Rosemont.
 


3.       To clarify, if you have comments, please send them to Debbie Sebesta
(dsebesta@fs.fed.us) and cc Mindee Roth (mroth@fs.fed.us). Mindee will work with
Debbie and Jim to produce a final product and ultimately share it with Rosemont Copper
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Company. If you have any other questions or comments, you can contact Debbie, Mindee,
or Angela.
 


Thanks.
 


Larry Jones
Biologist
Wildlife, Fish, and Rare Plant program
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.


NOTICE: This e-mail (and any attachments) may contain PRIVILEGED OR CONFIDENTIAL information and is intended
only for the use of the specific individual(s) to whom it is addressed. It may contain information that is privileged
and confidential under state and federal law. This information may be used or disclosed only in accordance with law,
and you may be subject to penalties under law for improper use or further disclosure of the information in this e-
mail and its attachments. If you have received this e-mail in error, please immediately notify the person named
above by reply e-mail, and then delete the original e-mail. Thank you.
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From: Everson, Beverley A -FS
To: Belauskas, Alan -FS; Elek, Arthur S -FS; Kriegel, Debby -FS; Curiel, Eli -FS; McKay, George -FS; Schewel, Heidi


-FS; Jones, Larry -FS; Roth, Melinda D -FS; Laford, Reta -FS; Lefevre, Robert -FS; Shafiqullah, Salek -FS;
Lockwood, Sean -FS; Davis, Sarah L -FS; Emmett, Tami -FS; Keyes, Walter -FS; Gillespie, William B -FS;
Gerhart, Richard A -FS; Copeland, James -FS; Kaplan, Marc -FS; Campbell, Andrea W -FS; Melissa Polm


Subject: Rosemont Replacement Letter, with attachments, on O Drive
Date: Wednesday, February 15, 2012 1:58:10 PM


All, please see Mindee's note, below.
 
George and Connie, who should receive email on Rosemont with Tami on detail?
 
From: Roth, Melinda D -FS 
Sent: Wednesday, February 15, 2012 12:23 PM
To: Shafiqullah, Salek -FS; Everson, Beverley A -FS
Subject: RE: Replacement Letter
 
All attachments are now posted to the O drive: 
O:\NFS\Coronado\Project\SO\Rosemont2010\Rosemont response to Dec2011 letter\
 
 
From: Shafiqullah, Salek -FS 
Sent: Wednesday, February 15, 2012 11:08 AM
To: Everson, Beverley A -FS
Cc: Roth, Melinda D -FS
Subject: RE: Replacement Letter
 
Are the attachments available?
 
Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377
sshafiqullah@fs.fed.us
 
From: Everson, Beverley A -FS 
Sent: Tuesday, February 14, 2012 6:24 PM
To: Belauskas, Alan -FS; Elek, Arthur S -FS; Kriegel, Debby -FS; Curiel, Eli -FS; McKay, George -FS;
Schewel, Heidi -FS; Jones, Larry -FS; Roth, Melinda D -FS; Laford, Reta -FS; Lefevre, Robert -FS;
Shafiqullah, Salek -FS; Lockwood, Sean -FS; Davis, Sarah L -FS; Emmett, Tami -FS; Keyes, Walter -FS;
Gillespie, William B -FS; Gerhart, Richard A -FS; Copeland, James -FS; Kaplan, Marc -FS; Campbell,
Andrea W -FS; Melissa Polm
Subject: FW: Replacement Letter
Importance: High
 
FYI, letter was in response to our letter to Rosemont in December regarding info and studies
needed of the company for the FEIS.
 
 
From: Upchurch, Jim -FS 
Sent: Monday, February 13, 2012 2:55 PM
To: Roth, Melinda D -FS
Subject: FW: Replacement Letter
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Importance: High
 
 
 
Jim Upchurch
Forest Supervisor
Coronado National Forest
300 West Congress
Tucson, AZ   85701
Office:  520-388-8306
Cell:  520-444-4034
 
From: Kathy Arnold [mailto:karnold@rosemontcopper.com] 
Sent: Monday, February 13, 2012 10:29 AM
To: Upchurch, Jim -FS
Cc: Chris Garrett; Melissa Polm (mpolm@swca.com)
Subject: Replacement Letter
Importance: High
 
Jim - 
There was a typo on the letter I sent Friday, please use this instead.
 
Kathy
 
Kathy Arnold | Vice President Environmental and Regulatory Affairs
Direct:  520.495.3502 |  Main: 520.293.3579 |  Fax  520.495.3540


Rosemont Copper Company  
P.O. Box 35130  |   Tucson, AZ 85740-5130 
2450 W Ruthrauff Road, Suite 180 |   Tucson, AZ 85705  |  www.rosemontcopper.com  


PLEASE NOTE: : This e-mail message, including any attachments, is for the sole use of the intended recipient(s) and may
contain confidential and/or privileged information. Any unauthorized review, use, disclosure or distribution is prohibited. If
you are not the intended recipient, please delete all  copies and notify us immediately.
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From: Jones, Larry -FS
To: Chris Garrett (cgarrett@swca.com)
Cc: angela barclay (abarclay@swca.com); Roth, Melinda D -FS; Everson, Beverley A -FS; Upchurch, Jim -FS
Subject: my comments on BA
Date: Tuesday, May 15, 2012 10:00:54 AM
Attachments: draft_BA_4May2012_no figs (2)LJonesCommentsMay15_2012.docx


Chris—
 
Attached is my 15 May version of draft BA for proposed Rosemont copper mine project with track
changes from Angela and me (mine are chronologically after Angela’s). I will be over at 10:30 to
discuss. My track changes should be distinct from Angela’s. SWCA will need to work with WestLand
on Conservation Measure language, AZ Trail, and “plans for plans.” Assuming you make all of my
changes and address all of my concerns adequately, I will be ready to transmit your formatted
“final” version to FWS (although I expect FWS will weigh in if they have additional concerns). If you
have questions, contact me or keep track of specific issues and we can discuss as we get closer to a
final. Thanks!
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 



mailto:/O=MMS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=JONES, LARRY810899D6-F64D-4E4C-AA8E-C93F1C975BDF

mailto:cgarrett@swca.com

mailto:abarclay@swca.com

mailto:mroth@fs.fed.us

mailto:beverson@fs.fed.us

mailto:jupchurch01@fs.fed.us



DRAFT Biological Assessment	Comment by Larry Jones: General comments:

1. Include all AZ Trail info
2. Cite all finished plans and referenced studies. This BA says the Lighting Plan is done, so it needs to be cited. On that topic, the general specs of the lighting plan need to be displayed, as well as the results of the night-light studies.
2.a. You will see the many comments about plans to make plans…there are LOTS of them and they don’t mean much without a due date and personal communication from Rosemont about the expected content, included specs they agree to. In our ID team meetings, these plan to plans have been a lingering issue. I’m not sure good will will translate into meaningful written plans, and we cannot count on mitigation without upfront commitment in writing (at least a pers. comm.).
3. Avoid direct or indirect effects as terms unless direct is associated with “life of the project and indirect “post-closure.”
4. All conservation measures need to be approved by the appropriate agencies—generally FWS, AGFD, FS. Rosemont CC should not be responsible for design criteria, surveys, fencing, monitoring, etc., unless approved by the agencies.
5. Cumulative effects section is all very general. The sections have the same verbiage. It appears nothing specific is happening in the future in the vicinity by any other agencies, ngo’s, private? Is this true? If so, we need to say so. What about all the activity going on with the grasslands initiative and and Las Cienegas NCA? I recommend we run this section by Jason and ask if this is sufficient for FWS.
6. For MSO, there needs to be a much more rigorous line of reasoning why we make a “no effect” determination…when I read it it seems pretty weak More comments are in that section. I am not that familiar with the PAC and CH south of the area, so the reader won’t be either. It would be far better to say MANLAA if there is a likelihood of an effect. For example, do we know there will be no light visible out there in PACland, or how dim it will be, based on the light attrition studies? The environmentalists have a close eye on MSO and if they can find a chink in our justification armour, they will crack it open.
7. For the Las Cienegas and Empire Gulch, note there is a significant restricting and verbiage required.
8. For effects to aquatics of Las Cienegas and Empire Gulch, see my addition under SW Willow Flycatcher. That  wording, or something like it should be used for all of the aquatic species.

9. I think it would be useful to have a list of acronyms. There are a lot in this document. Alternatively, there should be very few (my personal preference). I bet Rosemont Copper Company and Forest Service are used much more frequently than TEP, PCOLC, ADEQ, MSHA, or WUS.








Rosemont Copper project


SANTA RITA MOUNTAINS


NOGALES RANGER DISTRICT























Prepared forby	Comment by Larry Jones: Not absolutely sure how this works, but I would think it is prepared by SWCA and approved by USFS for submittal to FWS. Point is, it was prepared by SWCA (who did the bulk of the busy work and read all the references) and will need to be approved by USFS (i.e., logic flow and determinations) for submittal to FWS. There needs to be a signatory sheet for preparer, reviewer, and approver.


USDA Forest Service


Coronado National Forest























Prepared forFor Submittal to


U.S. Department of the Interior


U.S. Fish and Wildlife Service























Prepared by


SWCA Environmental Consultants






































January May 2012
draft Biological assessment 


Rosemont Copper project


SANTA RITA MOUNTAINS


NOGALES RANGER DISTRICT

















Prepared forby





USDA Forest Service


Coronado National Forest


Nogales Ranger District
300 West Congress


Tucson, Arizona 85701








Prepared for


For submittal to





U.S. Department of the Interior


U.S. Fish and Wildlife Service


201 North Bonita, Suite 141 


Tucson, Arizona 85745

















Prepared by





SWCA Environmental Consultants


343 West Franklin Street


Tucson, Arizona 85701


(520) 325-9194


www.swca.com

















SWCA Project No. 11204

















January May 2012


 








iii





CONTENTS


Executive Summary	11


PROJECT OVERVIEW	43


Federal Nexus	43


Consultation History	54


Project Area and Setting	54


Project Action Area	98


Project Description	119


Pit	1210


Blasting and Drilling	1210


Ore Processing	1311


Waste Rock and Tailings Placement	1311


Plant Site and Support Facilities	1412


Lighting	1412


Solid, Hazardous, and Sanitary Waste	1512


Ancillary Facilities	1512


Electrical Power Supply	1513


TEP Preferred Route	1613


Water Supply	1613


Water Control	1714


Compliance Point Dam	1815


Primary Access Road	1815


Secondary Access Road	1916


Other Area Roads	1916


Transportation on State Route 83	1916


Reclamation and Closure	1916


Permits and Permitting Processes	2017


Mitigation Measures Incorporated into the Project Design 	2118


Air Resources	2119


Community, Social and Cultural	2320


Production and Operation Blasting Plan	2320


Hazardous Materials	2320


Land Impact	2320


Noise	2321


Dark Skies	2421


Plants and Animals	2421


Invasive Species Control Plan	2522


Reclamation Plan 	2522


Revegetation	2523


Transportation Plan	2724


Visual Quality	2724


Water Resources	2724


Water Source Enhancement and Mitigation Plan	2825


Aquifer Protection Permit	2825


Stormwater Pollution Prevention Plan	2926


Mitigation for Impacts to Potentially Jurisdictional Waters of the United States	2926


Monitoring and Evaluation	3027


Evaluation and Reporting 	3028


Postclosure Monitoring 	3128


Environmental baseline	3229


Land Ownership and Surrounding Land Uses	3229


Biophysical Features	3229


Geology	3229


Soils	3330


Vegetation Communities	3330


Uplands	3330


Riparian	3836


Existing Disturbances	4037


Historic Mining Activities	4037


Ranching and Grazing	4037


Recent Geotechnical and Hydrologic Drilling	4037


Federally Listed Species and Designated or proposed Critical Habitat	4239


Chiricahua Leopard Frog	4239


Listing Status	4239


Recovery Plan	4239


Critical Habitat Designation	4239


Taxonomy	4542


Threats and Limiting Factors	4542


Habitat	4643


Reproductive Biology	4643


Rangewide Distribution and Abundance	4744


Arizona Distribution and Abundance	4744


Status and Distribution in the Action Area	4744


Recent Surveys	4845


Survey Results	4946


Gila Chub	5046


Listing Status	5046


Critical Habitat Designation	5046


Taxonomy	5047


Threats and Limiting Factors	5147


Habitat	5148


Reproductive Biology	5450


Rangewide Distribution and Abundance	5450


Arizona Distribution and Abundance	5450


Status and Distribution in the Action Area	5450


Gila Topminnow	5551


Listing Status	5551


Recovery Plan	5551


Taxonomy	5652


Threats and Limiting Factors	5652


Habitat	5753


Reproductive Biology	5753


Rangewide Distribution and Abundance	5753


Arizona Distribution and Abundance	5753


Status and Distribution in the Action Area	5753


Huachuca Water Umbel	5854


Listing Status	5854


Critical Habitat Designation	5854


Taxonomy	5955


Threats and Limiting Factors	5955


Habitat	5955


Reproductive Biology	6056


Rangewide Distribution and Abundance	6056


Arizona Distribution and Abundance	6056


Status and Distribution in the Action Area	6056


Jaguar	6158


Listing Status	6158


Taxonomy	6158


Threats and Limiting Factors	6158


Habitat	6359


Reproductive Biology	6560


Rangewide Distribution and Abundance	6560


Arizona Distribution and Abundance	6663


Status and Distribution in the Action Area	6763


Lesser Long-nosed Bat	6764


Listing Status	6764


Recovery Plan	6764


Taxonomy	6764


Threats and Limiting Factors	6864


Habitat	6865


Reproductive Biology	6965


Rangewide Distribution and Abundance	6966


Arizona Distribution and Abundance	6966


Status and Distribution in the Action Area	7066


Recent Surveys	7066


Survey Results	7168


Mexican Spotted Owl	7271


Listing Status	7271


Recovery Plan	7371


Critical Habitat Designation	7471


Taxonomy	7672


Threats and Limiting Factors	7672


Habitat	7773


Reproductive Biology	7773


Rangewide Distribution and Abundance	7774


Arizona Distribution and Abundance	7874


Status and Distribution in the Action Area	7874


Ocelot	8077


Listing Status	8077


Recovery Plan	8077


Taxonomy	8077


Threats and Limiting Factors	8077


Habitat	8178


Reproductive Biology	8178


Rangewide Distribution and Abundance	8279


Arizona Distribution and Abundance	8279


Status and Distribution in the Action Area	8279


Pima Pineapple Cactus	8279


Status	8279


Taxonomy	8380


Threats and Limiting Factors	8380


Habitat	8481


Reproductive Biology	8481


Rangewide Distribution and Abundance	8481


Arizona Distribution and Abundance	8481


Status and Distribution in the Action Area	8481


Recent Surveys	8481


Current Status and Distribution	8684


Southwestern Willow Flycatcher	8684


Listing Status	8684


Recovery Plan	8684


Critical Habitat Designation	8784


Taxonomy	8985


Threats and Limiting Factors	9085


Habitat	9188


Reproductive Biology	9188


Rangewide Distribution and Abundance	9188


Arizona Distribution and Abundance	9289


Status and Distribution in the Action Area	9390


EffeCTS ANALYSIS	9390


Impacts to Biological Resources in Addition to the Direct Impacts Resulting from Mining Activities On-Site	9491


Biophysical Features	9592


Vegetation Communities	9895


Climate Change	9895


Rosemont Copper’s Proposed Conservation Measures 	103100


Species	108104


Chiricahua Leopard Frog	108104


Species-Specific Conservation Measures	108104


Direct and Indirect Effects	109105


Cumulative Effects	112107


Determination of Effect	112107


Gila Chub	112107


Species-Specific Conservation Measures	112107


Direct and Indirect Effects	112107


Cumulative Effects	114109


Determination of Effect	114109


Gila Topminnow	114109


Species-Specific Conservation Measures	114109


Direct and Indirect Effects	115109


Cumulative Effects	116110


Determination of Effect	116110


Huachuca Water Umbel	116110


Species-Specific Conservation Measures	116110


Direct and Indirect Effects	116110


Cumulative Effects	117111


Determination of Effect	117111


Jaguar	117111


Species-Specific Conservation Measures	117111


Direct and Indirect Effects	117111


Cumulative Effects	118112


Determination of Effect	118112


Lesser Long-nosed Bat	119112


Species-Specific Conservation Measures	119112


Direct and Indirect Effects	119112


Cumulative Effects	120113


Determination of Effect	120113


Mexican Spotted Owl	120113


Species-Specific Conservation Measures	120113


Direct and Indirect Effects	120114


Cumulative Effects	121114


Determination of Effect	121114


Ocelot	121114


Species-Specific Conservation Measures	121114


Direct and Indirect Effects	121114


Cumulative Effects	122115


Determination of Effect	122115


Pima Pineapple Cactus	123115


Species-Specific Conservation Measures	123115


Direct and Indirect Effects	123116


Cumulative Effects	123116


Determination of Effect	124116


Southwestern Willow Flycatcher	124116


Species-Specific Conservation Measures	124116


Direct and Indirect Effects	124116


Cumulative Effects	125117


Determination of Effect	125117


lITERATURE cITED	126118





Appendices





A	USFWS Species Lists for Pima and Santa Cruz Counties





B	Arizona Game and Fish Department Heritage Data Management System Search Results





C	WestLand Resources Inc. Chiricahua Leopard Frog Survey Results 2008–2011





D 	Huachuca Water Umbel Locations (BLM 2011)





E	WestLand Resources Inc. Pima Pineapple Cactus Survey Results 2008–2010



Figures





Figure 1. Preferred alternative, i.e. Barrel Alternative.	76


Figure 2. Action area for biological resources.	87


Figure 3. Springs, seeps, ponds, and stock tanks within the action area.	3431


Figure 4. Mine adits and shafts within the action area.	3532


Figure 5. Soil types within the action area. 	3633


Figure 6. Vegetation types within the action area. 	3734


Figure 7. Chiricahua Leopard Frog designated critical habitat and documented occurrences.	4340


Figure 8. Gila Chub and Gila Topminnow Survey Locations.	5349


Figure 9. Huachuca Water Umbel Locations.	6257


Figure 10. Potential habitat for the Jaguar within Southeastern Arizona.	6462


Figure 11. Lesser Long-nosed Bat known roost locations.	Error! Bookmark not defined.70


Figure 12. Nearby Mexican Spotted Owl PACs and designated critical habitat.	7976


Figure 13. Pima pineapple cactus locations.	Error! Bookmark not defined.83


Figure 14. Southwestern Willow Flycatcher proposed critical habitat and Empire Gulch MAPS station.	Error! Bookmark not defined.87





Tables





Table 1. Mexican Spotted Owl PACs in the Vicinity of the Action Area	7875





Draft Biological Assessment


Draft Biological Assessment


Draft Biological Assessment





i





vi


137


Executive Summary


The U.S. Forest Service (Forest Service) is requesting to initiate formal consultation with the U.S. Fish and Wildlife Service (USFWS), pursuant to Section 7(a)(2) of the Endangered Species Act of 1973 (ESA), as amended, because the proposed Rosemont Copper Project (proposed project) in the Santa Rita Mountains may affect listed species, and as well as designated and proposed critical habitat. This biological assessment was prepared as part of ESA consultation for the proposed federal action and to establish a foundation to support the requested Section 7 consultation for listed species. The most recent USFWS species lists for Pima and Santa Cruz counties (Appendix A) were reviewed, and on the basis of this review, a search of the Heritage Data Management System (Appendix B) and pertinent literature, correspondence with the Forest Service, and meetings between the Forest Service and USFWS, it was determined that 10 threatened or endangered species have a reasonable potential to occur in the action area and thus are included in the biological assessment: Chiricahua Leopard Frog (Lithobates [Rana] chiricahuensis), Gila Chub (Gila intermedia), Gila Topminnow (Poeciliopsis occidentalis o. occidentalis), Huachuca water umbel (Lilaeopsis schaffneriana var. recurva), Jaguar (Panthera onca), Lesser Long-nosed Bat (Leptonycteris curasoae yerbabuenae), Mexican Spotted Owl (Strix occidentalis lucida), Ocelot (Leopardus pardalis), Pima pineapple cactus (Coryphantha scheeri var. robustispina), and Southwestern Willow Flycatcher (Empidonax traillii extimus). Threewo of the 10 species have designated critical habitat (Chiricahua Leopard Frog, Gila Chub and Mexican Spotted Owl) and two one of the 10 species have proposed critical habitat within the action area (Chiricahua Leopard Frog and Southwestern Willow Flycatcher). Table ES1 summarizes the effects determinations for the 10 species. For the remaining nine species listed as threatened or endangered by USFWS for Pima and/or Santa Cruz counties, the action area is either clearly beyond the known geographic or elevational range of these species and/or it does not contain vegetation or landscape features known to support these species . 


Table ES1. Summary of Effects Determinations for the Proposed Action


			Species


			Listing Status


			Effects Determination





			Chiricahua Leopard Frog


			Threatened, designated proposed critical habitat


			May Affect, Likely to Adversely Affect (species); Not Likely to Result in Destruction May Affect, Likely to Adversely Affect (designated proposed critical habitat)





			Gila Chub


			Endangered, designated critical habitat


			May Affect, Not Likely to Adversely Affect (species and ); May Affect, Likely to Adversely Affect, but Not Likely to Result in Destruction (designated critical habitat)





			Gila Topminnow


			Endangered


			May Affect, Not Likely to Adversely Affect





			Huachuca water umbel


			Endangered


			May Affect, Not Likely to Adversely Affect





			Jaguar


			Endangered


			May Affect, Not Likely to Adversely Affect





			Lesser Long-nosed Bat


			Endangered


			May Affect, Likely to Adversely Affect





			Mexican Spotted Owl	Comment by Larry Jones: See effects analysis for this species


			Threatened, designated critical habitat


			No Effect (species and designated critical habitat)





			Ocelot


			Endangered


			May Affect, Not Likely to Adversely Affect





			Pima pineapple cactus


			Endangered


			May Affect, Likely to Adversely Affect





			Southwestern Willow Flycatcher


			Endangered, proposed critical habitat


			May Affect, Not Likely to Adversely Affect (species); Not Likely to Result in Destruction Adverse Modification (proposed critical habitat)








The project area is defined as all areas in which any ground disturbance would take place as a result of theis proposed project, the Barrel Alternative (i.e., the preferred alternative as chosen by the forest supervisor), including the mine pit, waste rock piles, tailings, leach-pad, access roads, utility corridors (the Tucson Electric Power [TEP] Preferred Alternative and water line), and on-site facilities (i.e., the mine “footprint”), and the relocation of the Arizona Trail (a connected action). The project area acreage, expected to result in direct impacts resulting from project activities, is 7,016 acres.


The action area is defined as the project area plus the a larger, surrounding area that may experience direct or indirect temporal and spatial of potential effectsimpacts from the project for each species discussed in subsequent sections of this report. Temporally, the potential on-site and off-site impacts resulting from the proposed project encompass all the activities associated with construction, operation, reclamation, and postclosure. The action area for this analysis is based on 1) the area of the mine footprint; 2) areas outside the mine footprint that may be affected by noise, dust, light pollution, and other mining activities; 3) all areas for which mining activity may affect groundwater and surface water; and 4) other areas outside the footprint that are related to mining activity, such as road modifications, power lines, and pipelines (i.e., connected or interrelated/ interdependent actions); and 5) downstream areas potentially affected by the proposed action alternatives. The action area includes approximately 145,513190 acres, including the footprint of the Barrel and TEP alternatives, and is located primarily in Pima County but also encompasses a small portion of Santa Cruz County;, and  65,2615 acres within the action area are on Forest Service and Bureau of Land Management (BLM) lands, and the remaining 80,215 acres within the action area on Arizona State Land Department (ASLD) Trust Lands and private land. Included in the BLM acreage within the action area, primarily as a result of expected groundwater drawdown impacts within Cienega Creek and Empire Gulch, is a large portion of Las Cienegas National Conservation Area (NCA), which includes BLM-administered wetlands and provides aquatic and riparian habitat supporting Chiricahua Leopard Frog, Gila Chub, Gila Topminnow, Huachuca water umbel, designated Critical Habitat for Gila Chub and Chiricahua Leopard Frog, and proposed Critical Habitat Southwestern Willow Flycatcher. The larger action area was drawn to consider the impacts of noise, dust, light pollution, groundwater drawdown, and surface water reduction 


The action area includes vegetation communities, surface water drainages, and on-site physical and topographic features (e.g., mountains, caves and mine adits/shafts, seeps and springs, stock tanks, rocky outcrops, etc.) that may be directly impacted by the proposed project. The action area also includes the indirect downgradient effects on the surface water and groundwater environments that would result from the on-site diversion and impoundment of surface water;[footnoteRef:1] the indirect effects on springs and seeps surrounding the proposed project area;[footnoteRef:2] and the indirect effects of noise,[footnoteRef:3] dust, and light[footnoteRef:4] resulting from mining and transportation activities. Therefore, the action area includes the following: 1) springs and drainages that receive surface water discharge from the mine site, including Davidson Canyon Wwash to past its confluence with Cienega Creek to Pantano Dam; 2) springs and seeps within the area of projected groundwater drawdown associated with the mine pit, including Empire Gulch and Cienega Creek which contain BLM-administered wetlands; and 3) areas adjacent to the mine site and transportation corridors that may be impacted by noise, dust, and light. The temporal analysis period includes 24 hours of light and noise for at least 20 years and the potential for groundwater drawdown for up to 1,000 years after closure of the mine. Impacts to downstream water quality would occur as a result of runoff from tailings and waste rock piles, and disruption of surface water flow would result from the capture of runoff in the pit. Downstream impacts to water quality and/or disruption of surface water flow resulting from the capture of runoff in the pit are only expected to occur along the Barrel Canyon drainage and through Davidson Canyon until to its confluence with Cienega Creek.  [1:  The action area is partially defined by a combination of the extent of the Montgomery and Associates Inc. (2010) and Tetra Tech (2010) 5-foot drawdown contours of the 1,000-year models.]  [2:  Ibid.]  [3:  The action area is partially defined by 50 A-weighted decibel (dBA) surface blasting and 55 dBA traffic noise contours, an area that is approximately 54,336 acres (Tetra Tech 2009).]  [4:  The action area is partially defined by the results of the Dark Sky Partners LLC’s (2010) analysis on the night sky and includes the three observation locations that will received the most impacts from increased light resulting from the proposed project.] 
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PROJECT OVERVIEW


This section describes the proposed action, general location, setting, and consultation history. This biological assessment (BA) was prepared as part of Endangered Species Act (ESA) consultation for the proposed federal action and to establish a foundation to support the requested Section 7 consultation for listed species. The most recent U.S. Fish and Wildlife Service (USFWS) species lists for Pima and Santa Cruz counties were reviewed (Appendix A), and on the basis of this review, a search of the Heritage Data Management System (Appendix B) and pertinent literature, correspondence with the U.S. Forest Service (Forest Service), and meetings between the Forest Service and USFWS, it was determined that 10 threatened or endangered species have a reasonable potential to occur in the action area and thus are included in the BA: Chiricahua Leopard Frog (Lithobates chiricahuensis), Gila Chub (Gila intermedia), Gila Topminnow (Poeciliopsis occidentalis o. occidentalis), Huachuca water umbel (Lilaeopsis schaffneriana var. recurva), Jaguar (Panthera onca), Lesser Long-nosed Bat (Leptonycteris curasoae yerbabuenae), Mexican Spotted Owl (Strix occidentalis lucida), Ocelot (Leopardus pardalis), Pima pineapple cactus (Coryphantha scheeri var. robustispina), and Southwestern Willow Flycatcher (Empidonax traillii extimus). Threewo of the 10 species have designated critical habitat (Chiricahua Leopard Frog, Gila Chub and Mexican Spotted Owl) and two one of the 10 species have proposed critical habitat within the action area (Chiricahua Leopard Frog and Southwestern Willow Flycatcher). For the remaining nine species listed as threatened or endangered by USFWS for Pima and/or Santa Cruz counties, the action area is either clearly beyond the known geographic or elevation range of these species and/or it does not contain vegetation or landscape features known to support these species (see SWCA Environmental Consultants [SWCA] 2011:Table 2).


Federal Nexus


This BA, prepared by SWCA for the Forest Service, addresses the proposed action, in compliance with Section 7(a)(2) of the ESA of 1973, as amended. Section 7 of the ESA requires that, through consultation 
(or conferencing for proposed species) with the USFWS, federal actions not jeopardize the continued existence of any threatened, endangered, or proposed species or result in the destruction or adverse modification of critical habitat. This BA evaluates the potential effects of the proposed Rosemont Copper Project (proposed project) on species and critical habitat that are federally listed under the ESA. Specific project design elements are identified that avoid or minimize adverse effects of the proposed project on listed species and/or critical habitat (designated and proposed). 


In order to construct the Rosemont Copper Mine and supporting infrastructure, Rosemont Copper Company (Rosemont Copper) would require permits from both the Forest Service, the U.S. Army Corps of Engineers (USACE), and the Bureau of Land Management (BLM). The Forest Service, as the lead federal agency for the consultation, is required to assess the effects of the proposed action to species listed or proposed for listing under the ESA as well as proposed and designated critical habitat. This assessment is also being conducted to support the National Environmental Policy Act (NEPA) process, as part of an draft environmental impact statement (DEIS) that has been written by land managers for the Nogales Ranger District of the Coronado National Forest (the Coronado) in response to a preliminary Mine Plan of Operations (MPO) submitted by Augusta Resource Corporation, the parent company of Rosemont Copper Company, for development of their mining claim of the Rosemont ore deposit. The same preliminary MPO (WestLand Resources Inc.[WestLand] 2007) was also submitted to the BLM for concurrent consideration. The preliminary MPO (hereafter referred to as MPO) presented in this document addresses activities proposed on lands administered by both the Forest Service and BLM, for which federal decisions are required. 	Comment by Larry Jones: I would spell out entirely or acronymize this to RCC…no biggie, but Jamie Sturgess asked at one point we refer to them as Rosemont Copper Company, so might as well comply.	Comment by Angela Barclay: Delete if no longer signatory	Comment by Larry Jones: I heard they are no longer signatory, but make sure they are mentioned as the federal  land  management agency for Las Cienegas NCA. Also might mention that under alternatives not selected as preferred for utility corridors, they were kept in the loop.	Comment by Angela Barclay: Delete if no longer signatory	Comment by Angela Barclay: Delete if no longer signatory


The Forest Service is required to consider the MPO (WestLand 2007), which addresses construction, operation, closure,and  reclamation, and post-closure activities of an open-pit mine and related facilities on claims held by Rosemont Copper, and, if necessary, prepare an amendment to the Coronado National Forest Land and Resource Management Plan (Forest Service 1986) (forest plan) to allow specific mining activities to be undertaken on National Forest System land. The Forest Service purpose and need for action is mandated by its statutory responsibility under the Mining Act of 1872, which requires that it consider applications for use of National Forest System land for purposes of extracting ore that is in the public interest and that is identified as appropriate in the governing the forest plan. The Forest Service is required to respond to Rosemont Copper’s assertion of its mineral rights to the Rosemont deposit and also meet its responsibilities to manage surface resources consistent with other laws, including, but not limited to, the ESA of 1973, as amended. 


The purpose and need for BLM action is to determine whether or not to approve right-of-way grants for: an electrical transmission line; water pipeline, including a booster pump station; and an access road, all of which will serve the mine. In processing the grant applications, BLM must consider land status, affected resources (including federally listed species), resource values, environmental conditions, and the concerns of various interested parties in accordance with the BLM Manual and Handbook 1790-1 and Departmental Guidance (516 DM 1-7). 	Comment by Angela Barclay: Delete if no longer signatory


The purpose of the Regulatory Program of the USACE is to protect and maintain the navigable capacity of the nation's waters. The USACE Regulatory Program is committed to protecting the nation's aquatic resources, while allowing reasonable development through fair, flexible and balanced permit decisions. It is the USACE’s responsibility to evaluate the Clean Water Act Section 404 permit application for impacts to jurisdictional waters of the U.S., including wetlands, and to determine whether to issue a permit for the proposed project. For all aspects of the proposed project, including road and utility line crossings of waters of the United States, an individual permit will be required. The decision regarding which activities are jurisdictional will be made by the USACE.


Consultation History


A meeting between the Forest Service and USFWS was held on August 5, 2009, to discuss the proposedis project, and it was determined that 10 threatened or endangered species occur or have a reasonable potential to occur in the action area. Two additional informal meetings between the Forest Service and USFWS were held to discuss the status of the BA, Section 7 ESA consultation, and conservation measures on July 18 and August 24, 2011, and two meetings were held on February 14 and March 8, 2012 to discuss the draft BA and conservation measures. During these meetings, Rosemont Copper Company and its contractors were present because of their applicant status. BLM was also present because they are a federal agency with responsibilities for threatened and endangered species on their administered lands in the action area. Arizona Game and Fish Department was present because of their status as the lead agency for managing wildlife species and populations in the state (along with USFWS, for threatened and endangered) and because there is a memorandum of understanding with the Coronado encouraging collaboration of projects managing for Arizona’s wildlife and habitats.	Comment by Larry Jones: I think this is important to state, but best run it by our administrators.


Project Area and Setting


The project area is defined as all areas in which any ground disturbance would take place as a result of this proposed project, the Barrel Alternative (i.e., the preferred alternative as chosen by the forest supervisor), including the mine pit, waste rock piles, tailings, leach-pad, access roads, utility corridors (the Tucson Electric Power [TEP] Preferred Alternative and water line), and on-site facilities (i.e., the mine “footprint”) (Figure 1). The project area acreage, expected to result in direct impacts resulting from project activities, is 7,016 acres. The proposed project is located in the Helvetia mining district, approximately 30 miles southeast of Tucson, in Pima County, Arizona. The project site is just west of State Route (SR) 83, on the northern edge of the Santa Rita Mountains (see Figure 2). The area covered by Rosemont Copper’s patented claims, unpatented claims, and fee lands totals approximately 14,880 acres and includes all or portions of the Rosemont, Peach-Elgin, Broad Top Butte, and Copper World deposits. The preferred alternatives of the main project components are in Pima County, Arizona, Gila and Salt River Baseline and Meridian, and legal descriptions for the as follows:


The perimeter fence: Sections 19–21 and 28–33, Township 18 South, Range 16 East; Sections 1 and 12, Township 19 South, Range 15 East; Sections 24, 25, and 36, Township 18 South, Range 15 East; and Sections 4–8, Township 19 South, Range 16 East. 


The corridor for the water line and electrical-transmission line: Sections 17, 20, 21, 27-29, and 32-35, Township 17 South, Range 14 East; Sections 1, 2, and 12, Township 18 South, Range 14 East; Sections 7, 17, 18, and 20-24, Township 18 South, Range 15; and Sections 19 and 30, Township 18 South, Range 16 East. 


The primary access road corridor: Sections 19–22 and 30, Township 18 South, Range 16 East.


The secondary access road corridor: Sections 22–24, Township 18 South, Range 15 East and Sections 19 and 30, Township 18 South, Range 16 East.









Figure 1. Preferred alternative, i.e. Barrel Alternative.






Figure 2. Action area for biological resources.






Project Action Area	Comment by Larry Jones: Maybe I said to put the word project in, but now it sounds funny!


The action area is defined as the project area plus a larger, surrounding the area that may experience direct or indirect temporal and spatial of potential effectsimpacts for each species discussed in subsequent sections of this report (Figure 2).from the proposed project. Temporally, the potential on-site and off-site impacts resulting from the proposed project encompass all the activities associated with construction, operation, reclamation, and post-closure. The action area for this analysis is based on 1) the area of the mine footprint; 2) areas outside the mine footprint that may be affected by noise, dust, light pollution, and other mining activities; 3) all areas for which mining activity may affect groundwater and surface water; and 4) other areas outside the footprint that are related to mining activity, such as road modifications, power lines, and pipelines (i.e., connected actions); and 5) downstream areas potentially affected by the proposed project. The action area totals approximately 145,513 145,190 acres, including the footprints of the Barrel Alternative and TEP Preferred aAlternatives, and is located primarily in Pima County but also encompasses a small portion of Santa Cruz County; 65,21561 acres within the action area are on Forest Service and BLM lands, and the remaining 8079,298929 acres within the action area on Arizona State Land Department (ASLD) Trust Lands and private land. Included in the BLM acreage within the action area, primarily as a result of expected groundwater drawdown impacts within Cienega Creek and Empire Gulch, is a large portion of Las Cienegas National Conservation Area (NCA), which includes BLM-administered wetlands and provides aquatic and riparian habitat supporting Chiricahua Leopard Frog, Gila Chub, Gila Topminnow, Huachuca water umbel, designated Critical Habitat for Gila Chub, and proposed Critical Habitat for Chiricahua Leopard Frog and Southwestern Willow Flycatcher. The larger action area was drawn to consider the impacts of noise, dust, light pollution, groundwater drawdown, and surface water reduction 	Comment by Larry Jones: Maybe a personal choice to hyphenate


The action area includes vegetation communities, surface water drainages, and on-site physical and topographic features (e.g., mountains, caves and mine adits/shafts, seeps and springs, stock tanks, rocky outcrops, etc.) that may be directly impacted by the proposed project. The action area also includes the indirect downgradient effects on the surface water and groundwater environments that would result from the on-site diversion and impoundment of surface water;[footnoteRef:5] the indirect effects on springs and seeps surrounding the proposed project area;[footnoteRef:6] and the indirect effects of noise,[footnoteRef:7] dust, and light[footnoteRef:8] resulting from mining and transportation. Therefore, the action area includes the following: 1) springs and drainages that receive surface water discharge from the mine site, including Davidson Canyon Wwash to past its confluence with Cienega Creek to Pantano Dam; 2) springs and seeps within the area of projected groundwater drawdown associated with the mine pit, including Empire Gulch and Cienega Creek which contain BLM-administered wetlands; and 3) areas adjacent to the mine site and transportation corridors that may be impacted by noise, dust, and light. The temporal analysis period includes 24 hours of light and noise for at least 20 years and the potential for groundwater drawdown for up to 1,000 years after closure of the mine. Impacts to downstream water quality would occur as a result of runoff from tailings and waste rock piles, and disruption of surface water flow would result from the capture of runoff in the pit. Downstream impacts to water quality and/or disruption of surface water flow resulting from the capture of runoff in the pit are only expected to occur along the Barrel Canyon drainage and through Davidson Canyon until to its confluence with Cienega Creek.  [5:  The action area is partially defined by a combination of the extent of the Montgomery and Associates Inc. (2010) and Tetra Tech (2010) 5-foot drawdown contours of the 1,000-year models.]  [6:  Ibid.]  [7:  The action area is partially defined by 50 A-weighted decibel (dBA) surface blasting and 55 dBA traffic noise contours, an area that is approximately 54,336 acres (Tetra Tech 2009).]  [8:  The action area is partially defined by the results of the Dark Sky Partners LLC’s (2010) analysis on the night sky and includes the three observation locations that will received the most impacts from increased light resulting from the proposed project.] 







Project Description


The Barrel Alternative (see Figure 1) was developed during the NEPA process to respond to the significant issues regarding potential impacts on biological resources, cultural resources, recreation, and the surface water component of water resources. The Barrel Alternative was the one determined by the Forest Service interdisciplinary team biologist to have the least impact on plant and animal resources, because it avoided the McCleary Canyon drainage. McCleary Canyon is the most physically and biologically diverse of the nearby canyons, and it harbors the rare plant, Coleman’s Coral-root (Hexalectris colemanii) (SWCA 2011).The Barrel Alternative places all of the tailings and waste rock in upper Barrel Canyon and the lower portion of Wasp Canyon. Prohibiting mine tailings or waste in McCleary Canyon permanently maintains its contribution of surface water flow to the Barrel Canyon drainage system, albeit in a somewhat decreased capacity during operations by requiring runoff from the plant site to be retained, and increases the drainage area that may be diverted through the McCleary Canyon channel. 


The Barrel Alternative incorporates a waste rock perimeter buttress that would completely surround the dry-stack tailings, and the heap leach facility would be located in the same place as for the other alternatives. In order to maintain concurrent reclamation of final outer slopes, waste rock is initially placed in berms along the outside edge of the waste rock area, followed by waste rock and tailings placement behind the berms. The heap leach facility would ultimately be encapsulated within the waste rock and tailings facilities. The tailings conveyor system would require modification to accommodate the relocated tailings facility. Surface water management facilities include diversions around the facility to convey storm events upgradient of the pit, operating facilities, and waste rock and tailings storage areas and to place the water back into drains or other control structures. 


Diversion and stormwater control facilities would include the following: 


Replacing the central drain with a series of flow-through drains and drainage basins located beneath or adjacent to the dry-stack tailings facility to improve overall stormwater drainage capacity and reduce the possibility that stormwater that has contacted tailings could comingle with stormwater discharged off-site. 


Redesigning the diversion and stormwater management plan and including more conservative storm design criteria for surface water control structures to increase the capacity of stormwater control structures. 


Modifying the process water temporary storage pond and adding a double liner with a leak collection and removal system to the process water containment to improve the containment of process water and separate stormwater from process water. 


Realigning the primary access road to avoid Scholefield Canyon, reduce its visibility, decrease stormwater runoff into the Barrel Canyon drainage system, and reduce impacts to riparian vegetation. 


Extraction of ore from an approximately 2,900-foot-deep open-pit mine would be conducted primarily on private land. Processing, waste management, and other support facilities are proposed to be located on the Coronado; project infrastructure, such as utilities, would be located on BLM and ASLD land. Access to mining claims would originate on SR 83 east of the proposed project area. Production estimates include 234 million pounds of copper, 4.5 million pounds of molybdenum, and 2.7 million ounces of silver annually over an active mining period of approximately 20 years. Mine construction and closure activities would take an additional 5 years.	Comment by Angela Barclay: Delete if no longer signatory


Project-related activities include the following:


Construction, operation, and reclamation of an open pit copper, molybdenum, and silver mine primarily on private land;


Construction, operation, and reclamation of an ore processing plant, tailings, waste rock, and leach facilities on the Coronado land adjacent to the pit; 


Construction and operation of infrastructure, such as utilities and their corridors, on non–Coronado land;


Construction of a new access road, leach field, retention structures, wells, ore transportation systems, and test reclamation plots;


Use of existing roads, new road construction, and maintenance of both;


Labor requirements for construction, operation, processing, and reclamation;


Implementation of conservation measures for minimization and mitigation to avoid or minimize impacts;


Closure, reclamation, and maintenance of the mine and related facilities; and


Resource monitoring during construction, operation, and reclamation.


Rosemont Copper’s proposal is to mine the Rosemont deposit. The proposed project would result in the direct disturbance of approximately 7,016 acres, including 1,267 acres of private land, 5,651 acres administered by the Coronado, 3 acres administered by the BLM, and 95 acres of ASLD land. The facilities and activities described in this section are typical of open-pit mine sites. The descriptions below, however, are specific to the components for the proposedis project. The mine pit is where blasting and drilling activities would occur. The waste rock and tailings would be transported and processed within the corresponding facilities. Lighting and waste disposal would take place at the plant site and support facilities. A perimeter fence would be constructed, encompassing the main mining and processing operations excluding portions of the access roads, and some National Forest System lands would be unavailable for public use during the 25-year mine life. A legal closure order would be issued by the Coronado, and notices would be posted along the fencing. Perimeter fencing would consist of a standard 4-strand barbed wire fence (with the bottom wire bare, in accordance with BLM and Arizona Game and Fish Department [AGFD] fencing standards). Sections of the perimeter fence would be removed following closure after considering grazing and safety needs. Portions of the site, including the mine pit, would remain fenced off and closed to the public indefinitely for safety reasons.	Comment by Angela Barclay: Delete?


Pit 


Preproduction stripping of overlying rock would require 18 months to prepare for full-scale mining operations, train work crews, construct access and haul roads, and clear and grub the pit and waste rock storage areas that would be disturbed during the initial years of operation. Open-pit mining would be used to excavate ore to recover copper, molybdenum, and silver. The roughly circular open-pit mine would measure between 6,000 and 6,500 feet in diameter at the end of mine life, with a final depth of 1,800 to 2,900 feet, depending on the elevation of the pit rim. Pit slope angles between roads would be controlled by rock strength and would range between 28 and 48 degrees. The mine would produce a total of approximately 550 million tons of ore and 1,288 million tons of waste rock. The pit would disturb approximately 955 acres: 590 acres on private land and 365 acres on National Forest System lands. 


Blasting and Drilling


Blasting would be required prior to excavation of the ore and waste rock, conducted daily, and limited to daylight hours, typically between 9 a.m. and 4 p.m. Blasting would typically occur once a day with an ammonium nitrate and fuel oil explosive. Dry bulk ammonium nitrate would be stored in silos located at the plant site. Wet hole blasting requires the use of emulsion and/or slurry, which would be stored in tanks onsite. Mixed ammonium nitrate and fuel oil would be transported and loaded using special trucks designed for that purpose. Blasting detonators (caps, delays, cord, and boosters) would be stored in special magazines and transported in separate vehicles. All explosives management would be done in accordance with applicable rules, regulations, and safety standards. 


Ore Processing 


The mine contains two types of ore, sulfide and oxide, each requiring a different process to recover the metals. The metal concentrate and copper cathodes are the products to be sold by the proposed operation; further refining and metal recovery would be done off-site by other companies. Ore would be mined over a 20-year period at an approximate rate of 75,000 tons per day, and waste rock would be produced at a rate of 195,000 to 267,000 tons per day. Oxide ore would be mined out in the first 6 to 7 years of the proposed project, while sulfide ore would be produced throughout the mine operation. 


Sulfide ore would be sent through a circuit of crushers, grinding mills, and ball mills to reduce the rock size to a sand consistency. A flotation circuit would separate the copper and molybdenum concentrates from the waste material. The concentrates would then be dewatered, thickened, filtered, and loaded for shipment. These dry-stack tailings would then be conveyed to the storage facility and placed in the dry-stack tailings disposal facility, while the water returns to the process for recycled use.


Oxide ore is located within the top portions of the excavated pit and is expected to be processed only within the first 6 to 7 years of the proposed project. Oxide ore would be sent to a lined heap leach pad, where the ore would undergo a leaching process. Processing would include the placement of a system similar to drip irrigation for the delivery of a weak acid to leach the metals out of the ore. The leach solution would seep through the oxide ore heap, separating copper ions from the ore, which would be routed to the solvent extraction and electrowinning facility for the production of high purity “cathode” copper plates. The solvent extraction and electrowinning facility would recover copper from the leach solution using an extraction and stripping process that culminates in an electroplating process and would continually recirculate the process solutions. The heap leach pad and ponds would ultimately be encapsulated within the waste rock storage area. 


Waste Rock and Tailings Placement 


Waste rock, which consists largely of chemically basic limestone and other largely non-acid-generating rocks, would be placed in areas located outside the proposed open pit. The dewatered tailings would be sent via conveyor belt to the unlined dry-stack tailings disposal area, where the tailings would be deposited, stacked, and compacted as needed. Ultimately, the tailings would be encapsulated, or covered, completely by a thick layer of waste rock. 


Transportation of ore, waste rock, and tailings would occur only in the mine area, which is closed to the public for safety reasons. Ore and waste rock would be moved in large, off-highway haul trucks. Roads for the haul trucks would be constructed both within the open pit and between the pit and the plant, heap leach, tailings facility, and waste rock storage area. Haul roads would be approximately 125 feet wide, including safety berms and drainage ditches, and no steeper than 10% to 12%. Maximum truck speed would be 35 miles per hour. Haul roads are temporary and regularly move based on the locations of material placement. 


Sulfide ore would be transported from the pit to a crusher in mine haul trucks; following crushing, the sulfide ore would be transported via conveyors to the grinding and flotation unit. Dewatered tailings would be transported using a conveyor system from the dewatering plant to the tailings facility for final placement. The tailings facility would consist of perimeter buttresses constructed from waste rock that would be placed using haul trucks traveling on haul roads. Oxide ore would be transported in mine haul trucks from the pit and placed directly on the lined heap leach pad for processing.


Plant Site and Support Facilities 


Facilities necessary to support the Rosemont Copper mining and ore processing operations include buildings and structures, such as administration buildings, change house, warehouse with laydown yards, analytical laboratory, light vehicle and process maintenance building, mine truck shop, mine truck wash and lube facility, powder magazines and ammonium nitrate storage, main guard shack with truck scale, and fuel and lubricant storage and dispensing facilities. 


Lighting 	Comment by Larry Jones: Clarifiy the relationship of lighting and night skies. I think Night Skies is a term that is moreabout quality of life, but I think we are really getting at light and light pollution.


The most current outdoor lighting plan proposed by Rosemont Copper (M3 Engineering and Technology Corporation 2011) describes lighting elements, including the amount of lumens expected from these sources and how that compares with the current Pima County Lighting Code. While some particular areas might not use the code’s prescribed lighting fixtures for this reason, the lumens emitted per acre of the project area should meet the code, according to the report. All roadway and parking lot areas would use low pressure sodium fixtures set 123 feet apart on 2-lane haul roads and 225 feet apart on light truck roads. While the primary access road was not addressed in the initial design, the amount of lumens was projected using only full cut-off low pressure sodium fixtures. Elevated hazard areas, such as the mine process area and pit, would mostly require high pressure sodium lighting fixtures. The high pressure sodium lamps would be around the buildings in the process areas and concentrated around the large shovel working areas in the pit. With a total of three shovels, three drills, and two loaders with various sized lamps, there would numerous high pressure sodium fixtures ranging from 35 to 1,000 watts. The only low pressure sodium lighting fixtures in this area would be used at a refueling site and explosives storage facility. Lighting on the leach pads would be portable, may be dependent on ore processing schedules, and would be specified as high pressure sodium with shields. According to the detailed site general electrical design, there would be a total of twelve 200-watt and four hundred seventy-five 90-watt low pressure sodium fixtures, and there would be nineteen 200-watt, eighty-six 90-watt, eleven 70-watt, twenty-one 50-watt, and three hundred thirty-four 35-watt high pressure sodium fixtures. The proposed project lies within an area of concern relative to the effects of light pollution (Monrad Engineering, Inc. 2012). Because the proposed project will operate around the clock, additional light pollution is of concern to astronomical interests and to the environmental community in general. Neither the existing 2006 Pima County Outdoor Lighting Code (PCOLC) nor the draft 2011 PCOLC have jurisdiction over the proposed project area; however, Rosemont Copper will voluntarily employ an advanced light pollution mitigation plan. The plan will include the use of state of the art lighting equipment and controls to minimize environmental impact to levels below the intent of the PCOLC, including other comparable modern light pollution control standards while simultaneously complying with the proposed project’s operation safety requirements prescribed by the Mine Safety and Health Administration (MSHA). 


The proposed project is expected to generate approximately 10-15% of the amount of environmental light that, per the PCOLC, would normally be allowed by a similar commercial development of the same scale in the same location using conventional lighting systems on a similarly sized parcel (Monrad Engineering, Inc. 2012). The proposed project is expected to produce approximately 6.15 million lumens which includes all lighting sources including equipment-mounted lighting systems. 


Solid, Hazardous, and Sanitary Waste 


Solid waste would be recycled as appropriate and feasible. Non-recyclable inert waste would be disposed of at a state licensed on-site landfill located on Rosemont Copper’s private property. The landfill would cover approximately 2.6 acres on Rosemont Copper private property and would be permitted and regulated by the Arizona Department of Environmental Quality (ADEQ). All putrescent materials or other items that cannot be appropriately disposed of in the solid waste facility would be disposed of off-site by a commercial disposal service. Large (greater than 3 feet in diameter) equipment tires, such as those on the haul trucks, would be disposed of on-site in specific tire burial cells located within waste rock facility. Hazardous waste would be handled and disposed of in accordance with applicable regulations, and no hazardous waste would be disposed of on-site. All hazardous waste would be transported by licensed haulers and disposed of at regulated facilities. Sanitary waste at the project site would be handled by septic systems, with leach fields located in the vicinity of each building. During the construction phase and where necessary during operations, portable toilets would be used in various locations throughout the plant and mine sites. 


Ancillary Facilities


Other project-related facilities are necessary in order to carry out the proposed project, including electrical power supply, water supply, and access roads. This section summarizes those facilities that take place mostly outside the footprint of the proposed project (i.e., outside the perimeter fence). Electrical power and water would be brought to the project site from the west for all action alternatives (Figure 2). It is currently proposed (preferred alternative) that the water and electrical lines would be co-located in locations where possible.


Electrical Power Supply 


The total power requirement for the proposed project would be 108-11233 megawatts and would require a minimum transmission voltage of 138 kilovolts. TEP has entered into an agreement with Rosemont Copper to construct a transmission line to the proposed mine site. All costs of the line would be borne by Rosemont Copper. Construction of this line would require a Certificate of Environmental Compatibility from the Arizona Corporation Commission, and this process is currently being conducted. In addition to traditional electrical service from TEP, the proposed project would also generate energy on-site using solar technologies, such as passive solar installations for appropriate applications (e.g., water heaters and fans). 


The development and identification of alternative routes for the transmission line was based on electrical system requirements and an environmental and public planning process conducted by TEP from the summer of 2008 through the spring of 2010. This process included the following: 1) completion of environmental and engineering analyses, 2) public participation and agency comment during the routing identification and selection process, and 3) an application of line siting criteria to consider and evaluate the compatibility of each alternative route. Environmental studies included a review of land use issues, as well as studies of visual, biological, and cultural resources. Consideration was given to each route’s compatibility with established criteria for a Certificate of Environmental Compatibility and consideration in the final route selection process by the Arizona Power Plant and Line Siting Committee and the Arizona Corporation Commission. 


Power for all alternatives would be provided from a link attached to existing transmission lines on the South Substation loop. All of the transmission lines alternatives include aboveground 138-kilovolt transmission lines and an associated 14-foot-wide unpaved maintenance road. This set of routing alternatives recommended to be carried forward will be presented to the Arizona Corporation Commission Line Siting Committee. TEP identified a preferred route and four alternatives for consideration; however, only the preferred route is presented in this document.


TEP Preferred Route 


West of the Santa Rita Mountains ridgeline, the preferred route generally parallels the existing South Santa Rita Road before entering private property held by Rosemont Copper (Figure 2). The alignment then enters the Rosemont claim block and crosses the ridgeline at Lopez Pass. 


Water Supply 


The proposed project would use approximately 5,000 acre-feet per year of fresh water, for a total use over the mine life of approximately 100,000 acre-feet. The water would be pumped from four to six wells located on land owned or leased by Rosemont Copper near the community of Sahuarita in the Santa Cruz Valley at a maximum rate of 5,000 gallons per minute (total pumpage), and the. Either pipeline route would require booster stations to maintain water flow in the line. Most The majority of the water used at the proposed operation would be allocated to ore processing, with much smaller amounts employedless water used for activities, such as dust control, fire protection, drinking water, and sanitary uses. The majority of the water supply would come from groundwater wells in the Santa Cruz Valley, with a much smaller amount obtained from stormwater and pit dewatering on the mine site. Where feasible, water would be reclaimed from a variety of uses on the mine and returned for use in processing. Water acquired through pit dewatering would either be used in processing or for dust control purposes. 


The identification and development of alternative routes for the Rosemont Copper water pipeline were based on the requirements set forth by the landowner, the ASLD, and the current land management agency for the Santa Rita Experimental Range—the University of Arizona. The initial proposed location on the northern boundary of the range was reviewed and determined not to be suitable based on the potential to open up the area to additional traffic once a road was established. Because there is a major roadway through the middle of the experimental range, it was determined that facilities paralleling this roadway would provide the best location for the pipeline and would minimize impacts to areas within the range that currently had no access. This route was also determined to be the least disruptive to the photo-point locations that exist within the range. 


Thewo water pipeline alignments have been proposed: one is provided in the preliminary MPO (WestLand 2007: Figure 2.10), and the second largely parallels Santa Rita Road through the Santa Rita Experimental Range. These alignments generally correspond to the northern and preferred routes, respectively, for the power line, described above. In discussions with the ASLD and University of Arizona (which are responsible for the Santa Rita Experimental Range), the preferred alignment for all parties is the one that parallels Santa Rita Road (See alignment will follow theof TEP Preferred Alternative Transmission Line on (Figure 2). 


TWith either alignment, the pipeline would be constructed with a minimum soil cover of 36 inches within ASLD easements and up to 24 inches on Rosemont Copper property, where available and practical, depending on slope, topography, and the availability of material. At wash crossings the pipeline would be constructed below the calculated scour depth of the wash, and grade control structures would be provided at the largest washes to provide additional protection. Construction of the pipeline would include an unpaved permanent maintenance road and up to five reservoirs and pump stations. The reservoirs and pump stations would be built outside potential jurisdictional waters of the U.S. (WUS). 


Water Control 


The primary water control objective would be to reduce the risk of discharging contaminated water into the environment. Three major areas of water contamination control would be as follows: process water, groundwater, and stormwater. Control of process water would consist of containing the process water in engineered structures (such as tanks, pipes, sumps, lined ponds, lined ditches, and a lined heap leach pad) and maintaining the water content of the dry-stack tailings at a level that reduces seepage from the dry stack tailings facility. The engineering design and performance of the various process water control facilities, including seepage and leakage monitoring and recovery, would meet or exceed the best available demonstrated control technology criteria used by the ADEQ and would be regulated under their Aquifer Protection Permit program. 


Groundwater control would include those activities and facilities intended to protect and monitor the quality of the groundwater in the area, as well as the investigation and modeling used to predict the response of the groundwater systems to both the withdrawal of groundwater and the influence of seepage and leakage from the proposed project facilities. Implementation of groundwater control requirements would also be monitored by various regulatory programs that have jurisdiction over groundwater, primarily the Aquifer Protection Permit program administered by ADEQ. This would include monitoring of the seepage and leakage detection systems required to be designed into processing facilities by the applicable permits. Of particular importance to the long-term groundwater protection would be the acid rock drainage protection and monitoring program. Monitoring to ensure that off-site groundwater quality is not impacted beyond the level allowed by the aquifer protection permit would be accomplished through the installation and scheduled sampling and testing of specific groundwater monitoring wells, in accordance with the requirements of the aquifer protection permit. Protection of groundwater quality following mine closure would be achieved by the following: the closure and reclamation of the process facilities: elimination or reduction of acid rock drainage generation in the tailings and waste rock from the design and operation of the facilities; monitoring and testing required by the aquifer protection permit following mine closure; and capture of possible impacted mine site groundwater by localized groundwater flowing into the pit.


The general design concept for managing stormwater from the dry-stack tailings facility is to minimize infiltration of water in the tailings. This would be accomplished by constructing uniform lifts of dry tailings that are buttressed by waste rock. The buttresses would be built around the tailings surface for containment and erosion control. The top of the tailings area is relatively impervious and would slope inward (away from the buttresses) so that all precipitation that falls on top of the active tailings area would remain on top and evaporate. Ponded water may be pumped to the process water temporary storage pond as needed to limit infiltration into the tailings mass. Minor diversion channels would be constructed to direct surface runoff that has not contacted tailings from the outer waste rock shell slopes into sediment ponds. The sediment ponds associated with the tailings facilities are designed to store and release up to the 10-year, 24-hour storm event so that suspended sediment concentrations of discharged water are no greater than premining conditions. 


Stormwater from above the mine pit would be diverted around disturbed areas to the extent practicable. Stormwater that falls within the mine pit and associated disturbed areas, especially stormwater that comes into contact with ore, would be contained on-site and used for mining and processing purposes. 


Stormwater management at the waste rock facilities would be similar to that for the dry-stack tailings facility; however, minimizing infiltration of water could be beneficial or acceptable. For the construction of the initial perimeter buttresses, concurrent reclamation and appropriate best management practices would progress up the outer slopes as the buttresses are constructed. This would limit erosion potential, while minor diversion channels would be used to direct non-contact runoff to downgradient sediment ponds. Where feasible, the top of the facilities would be designed to slope toward the open pit. The sediment ponds at the toe of the outer slopes would be designed to store and release up to the 10-year, 
24-hour storm event so that suspended sediment concentrations of discharged water are no greater than background conditions. 


Stormwater diversion channels would be constructed to route noncontact surface water runoff around the proposed project area and from undisturbed areas within the proposed project area to natural drainages downgradient of the mine site. Stormwater (contact water) from the mine pit, ore processing facilities, and mine maintenance plant areas would be prohibited from surface discharge by the stormwater permit. Stormwater from the waste rock and tailings facilities, including the waste rock buttresses that are not reclaimed or stabilized, would be routed to sediment control structures, where any overflow discharging offsite would be monitored for chemical and sediment content in accordance with ADEQ’s mining stormwater general permit. 


General structures were designed using a precipitation-runoff simulation computer program developed by the U.S. Army Corps of Engineers (USACE). Two calculations were evaluated (the peak flow and the runoff volumes) for Rosemont Copper’s selection of the most practical and protective methodology and criteria for use (Tetra Tech 2010b). 


Active stormwater control would continue after the mine closes, as required by the ADEQ’s mining stormwater general permit and the erosion control provisions of the mine land reclamation plan, administered by the Arizona State Mine Inspector. 


Compliance Point Dam 


The compliance point dam would serve as the final compliance point where stormwater can be monitored. The dam would be approximately 6 feet tall and approximately 100 to 200 feet wide, with a storage capacity of approximately 2 acre-feet. It would be constructed in year 0 using inert waste rock as an Arizona Department of Water Resources nonjurisdictional, unlined embankment. Normally, the area behind the embankment would be empty. During storm events, water would be temporarily impounded and slowly released through the porous rock-fill dam. Large storm events would overtop the dam and proceed downstream, as permitted under Section 401 of the Clean Water Act (CWA). The compliance point dam would be evaluated after closure of the proposed project facilities. The dam would be removed if it complies with the Section 404 permit at that time and if it is determined that subsequent discharges would meet Arizona Surface Water Quality Standards. 


Primary Access Road 


A new 2-lane gravel road, referred to as the “primary access road,” would be constructed to provide access between SR 83 and the mine (Figure 1). The primary access road would leave SR 83 along a straight section of the highway. At the intersection, SR 83 would be widened and provided with additional lanes. Public use would be restricted on portions of the primary access road during construction and operation of the mine because of safety considerations but would be reopened to the public after closure. Segments of the primary access road would be added to the national forest road system. 


Mine Mine-related traffic on SR 83 during operations would primarily consist of trucks carrying supplies to the proposed project, trucks carrying concentrate and copper cathodes from the proposed project, and employee traffic. Copper and molybdenum concentrate shipments would form the largest number of routine truck shipments, with approximately 56 round trips per day, 7 days a week. Major equipment arriving by rail may be received at the Port of Tucson, which is located near Vail, Arizona. Construction traffic would use SR 83 and existing Forest Road 231 to access the site until the new primary access road is constructed. This may require an upgrade of that road within the current roadway configuration.


Secondary Access Road 


Approximately 1 mile of gravel road would be constructed from the processing facilities to the existing road over Lopez Pass, to function as the “secondary access road.” (Figure 1). The road over Lopez Pass would be improved for use of 2-wheel-drive vehicles. The secondary access road would be used only to access the utility lines and water pipeline. Workers would not use the secondary access road to commute to the mine and no haul trucks or deliveries would use the secondary access road. The secondary access road would be closed to the public during construction and operation of the mine and would be reopened to the public after closure. Segments of the secondary access road would be added to the national forest road system. 


Other Area Roads 


Existing forest roads, both official and unofficial, that enter the proposed project site area would be blocked. Public access would be restricted on portions of the primary and secondary access roads during construction and operation of the mine because of safety concerns. 


Transportation on State Route 83


Mine related traffic on SR 83 during operations would primarily consist of trucks carrying supplies to the proposed project, trucks carrying concentrate and copper cathodes from the proposed project, and employee traffic. Copper and molybdenum concentrate shipments would form the largest number of routine truck shipments, with approximately 56 round trips per day, 7 days a week. The largest concentrated volume of mine traffic during a 24-hour period would occur during workforce shift change which would vary between 6 a.m. to 8 a.m. and 4 p.m. to 6 p.m. In addition, there would be equipment and construction material deliveries to the proposed project area. Major equipment arriving by rail may be received at the Port of Tucson, which is located near Vail, Arizona. Construction traffic would use SR 83 and existing Forest Road 231 to access the proposed project area until the new primary access road is constructed. This may require an upgrade to Forest Road 231 within the existing easement in addition to an upgrade of the entrance to SR 83.


Although there have been no studies or indication of increased traffic on Box Canyon Road, it is possible that the road might receive increased traffic as an alternate around SR 83 to avoid slow mining traffic (i.e., a bypass from Tucson to Sonoita). This could be important because the road crosses the north-south spine of the Santa Rita Mountains, an area that might be important for resident or migrating animals  (e.g., Golden Eagle, Jaguar, Chiricahua Leopard Frog) 


Reclamation and Closure 	Comment by Larry Jones: This sounds like quite a bit of detail on an unwritten plan. Maybe it needs qualifiers to explain why we know this detail, or if details remain, explain that. We don’t want to be caught saying something is going to happen and it doesn’t or the reclamation plan says something different.


Reclamation of the proposed project would be administered and regulated by the Coronado (36 Code of Federal Regulations [CFR] 228) on National Forest System lands; and administered and regulated for the State of Arizona by the ADEQ (Arizona Revised Statutes 49-241 through 49-252; and Arizona Administrative Code 18-9-101 through 403). The final reclamation concept plan, which would be completed prior to publication of the final EIS (FEIS), would focus on design of the facilities with closure goals in mind. The plan would accomplish the following: 


Manage operations to minimize environmental impacts, 


Implement concurrent reclamation practices (36 CFR 228 Subpart A),


Constrain disturbances to a minimum number of drainages and minimize downstream hydrologic disturbances, 


Prepare a comprehensive drainage plan, 


Use appropriate technology to minimize the generation of impacted water, 


Reclaim the facilities and roads to blend in with surrounding topography, 


Salvage soil resources, 


Perform selective vegetation removal, 


Revegetate reclaimed surfaces, and 


Prepare an estimated closure cost for a variety of closure scenarios. 


It is anticipated that by year 10, leaching of the heap leach facility would be completed. At that time, the ponds would be decommissioned and residual leach solutions would have evaporated or been processed. Once the ponds are decommissioned and have been deemed closed or are under active management and in compliance with the aquifer protection permit issued by the ADEQ, the facility would be completely covered by waste rock. 


At closure, fence construction for the mine pit would be a minimum of 3-strand barbed wire with warning signs. Arizona Administrative Code R11-2-401 specifies measures that include fencing and signage. Additionally, Rosemont Copper would construct structures to provide additional safety protections if needed, such as has contemplated berms around the pit, possible “tank traps” as necessary to restrict road access, and upgraded fencing (i.e., chain link) if necessary on steeper slope areas above the pit or other areas to provide additional safety protections. Operating facilities at the proposed project site would be demolished and removed, and building foundations would also be removed. All areas would be investigated for contaminants, and any contaminated soils, reagents, or fuels would be disposed of off-site at licensed facilities. Postmine land use on National Forest System lands would follow the forest plan that is in place at that time. Postmining/closure reclamation objectives for Rosemont Copper’s private property could include dispersed recreation, wildlife habitat, and ranching. 


Permits and Permitting Processes 


Federal mining laws provide for mineral exploration and development on federal lands, and state and federal environmental laws are intended to ensure that adverse impacts are reduced and that long-term productivity of the surface resources is preserved to the extent practicable. The Coronado, as the lead federal agency for the Rosemont Copper Project EIS, has a primary role in approving and administering the proposed project. The BLM and USACE are federal cooperating agencies and also have a role in approving the proposed project and administering aspects of the proposed project. As previously mentioned, the Forest Service, as the lead federal agency for the consultation, is required to assess the effects of the proposed action to species listed or proposed for listing under the ESA, and is conducting formal consultation with the USFWS on behalf of the BLM and the USACE. The Coronado accepts certification and other approvals issued by state, local, or other federal agencies as compliance with similar or parallel requirements of its mining regulations. Besides the Coronado, other agencies that require or have a role in issuance of permits or authorizations for the proposed project are the BLM, USACE, U.S. Department of Transportation, U.S. Environmental Protection Agency (EPA), USFWS, Arizona Corporation Commission, Arizona Department of Agriculture, ADEQ, Arizona Department of Water Resources, Arizona State Mine Inspector, State Historic Preservation Office, and Pima County Department of Environmental Quality. These federal and non-federal agencies with authorization or permitting authority may also have continuing responsibility for administering those respective aspects of the proposed project.	Comment by Angela Barclay: Delete if no longer signatory	Comment by Angela Barclay: Delete if no longer signatory


The Coronado, BLM, and USACE will each sign a record of decision (ROD) that identifies the selected alternative and specifies activities that are authorized on lands or resources administered by these agencies. However, these activities cannot commence until all appropriate permits and authorizations are in place. The MPO would be revised to reflect the requirements contained in the permits and the ROD and would be submitted to the federal agencies for review and approval. Once the revised MPO is approved and applicable permits issued (such as the Section 404 permit from the USACE), activities on federally administered lands could commence. 	Comment by Angela Barclay: Delete if no longer signatory


Mitigation Measures Incorporated into the Project Design 	Comment by Angela Barclay: Maybe it would make sense to include a Sustainability section here?


Council on Environmental Quality (CEQ) regulations (40 CFR 1508.20) defines mitigation measures as follows: 


Avoiding an impact by not taking a certain action or parts of an action; 


Minimizing an impact by limiting the degree or magnitude of the action and its implementation;


Rectifying an impact by repairing, rehabilitating, or restoring the affected environment; 


Reducing or eliminating an impact over time, through preservation and maintenance operations during the life of the action; and 


Compensating for an impact by replacing or providing substitute resources or environments. 


Mitigation measures are often incorporated as integral components in the design of a project (CEQ 2011). The proposed project contains numerous measures designed to avoid, reduce, rectify, eliminate, or compensate for environmental impacts. The mitigation measures described in this section are mandatory. An interagency task force would be formed to administer the proposed project once approved. The Coronado, ADEQ, and other agencies (as appropriate) would be members of this task force. This group would oversee regulatory compliance and quality assurance/quality control issues related to the proposed project, including implementation and monitoring of mitigation measures. 


While these measures are listed under specific resource area headings, it is important to understand that they typically have benefits for multiple resources. In addition to the mitigation measures that follow, the Forest Service is currently investigating the feasibility of incorporating geomorphic design concepts (sometimes called landforming) into construction of the Rosemont mine waste rock and tailings piles. Landforms of geomorphic design can create more stable, natural functioning and natural looking topography than conventionally designed landforms, which could mitigate some impacts to water quality and quantity, visual quality, recreation settings, and wildlife habitat. This may include partial backfill of the pit to reduce the footprint of waste rock and tailings facilities while maintaining a hydraulic sink. This investigation is currently taking place, and potential design work would occur between the DEIS and FEIS. The following mitigation information is summarized from the Reclamation Plan (Tetra Tech 2007a) and Chapter 2 of the Rosemont Copper DEIS (Forest Service 2011).	Comment by Larry Jones: For unknowns or as-yet-unwritten “plans”, this is a good example of how to word it…no promises, no commitments, but intent is known.


Air Resources 


The finalized Air Quality Permit issued by Pima County Department of Environmental Quality would include final required mitigation measures. Because this permit has not yet been issued, the items below are based on information provided in the permit application. 


The current dust control plan for the use on the unpaved road network includes three options available for use to provide flexibility to alternate between one option and another based on individual needs and ensures that at least a 90% control of particulate matter 10 (PM10) emissions is achieved (Applied Environmental Consultants 2010). The three options are as follows: 	Comment by Larry Jones: There is a plan? Then cite. Which of the options are we consulting on? Or are they using any of the three they decide upon as they go along


Option A is the application of chemical dust suppressant, such as petroleum resins and acrylic cement, with a reapplication monthly. 


Option B is the periodic watering on days with precipitation of less than 0.01 inch. This option assumes hourly application calculations with application amount differences based on daytime and nighttime watering. 


Option C is the application of chemical dust suppressant with a monthly reapplication, plus watering to increase the efficiency of the suppressants. 


The current dust control plan for open areas and storage piles in active use includes the application of water. Areas that are not actively used would be controlled with the application of sufficient chemical dust suppressant and/or water to develop and maintain a visible crust. Inactive areas would be periodically inspected, and other means of suppression may be applied if necessary. Point source pollution control equipment would be used on all process equipment with significant emissions potential. Containment on processes with low emissions potential would be accomplished by water sprays or physical enclosures. Point source emissions limits that are stricter than federal and county requirements would be met. Newer engine designs would be used in mobile sources; these newer designs are subject to stricter federal regulation and would result in lower emissions. 


Tailings would be managed as they are placed within the tailings facilities. Tailings would be compacted using large equipment in the areas near the buttress. Compaction and other construction specifications would be dependent on their location within the tailings area and would be specified in the tailings operations and management plan. Rosemont Copper would follow specified procedures contained in material safety data sheets to reduce impacts of chemical releases into the atmosphere. Materials include chemical or physical dust control agents, organics, inorganic binders, and/or stabilizing polymers. 


While dust control waste rock is not specifically indicated in the dust control plan, the EPA states, “Waste Rock dumping can generate dust, but this generally consists of coarse particles that settle out rapidly with no other controls” (EPA 1994:3–11). 


Rosemont Copper would use low-sulfur diesel fuel onsite for all stationary equipment and “Tier II” diesel engines for all haul trucks. Tier II engines meet the 2010 national standards for emissions. Rosemont Copper would ensure that construction equipment is properly maintained at all times, that engines do not unnecessarily idle, and that equipment is tuned to manufacturers’ specifications. To avoid aerosol losses to the wind, emitters (similar to drip irrigation) would be used to apply acid leaching solution to the oxide ore heap leach pad. 


The Pima County Department of Environmental Quality has jurisdiction pursuant to state law, with the delegated authority to issue an air quality permit for the proposed project. The air quality permit is a requirement under the Clean Air Act, whose regulatory authority has been delegated from the EPA to the Pima County Department of Environmental Quality to implement and enforce applicable federal air quality standards. Development of a dust control plan is part of the permitting process. The Rosemont Copper Project Dust Control Plan includes measures to reduce dust and its potential effects on air quality through a variety of onsite dust control measures, many of which have been described above. Details can be found in the air quality permit application. 


Community, Social and Cultural 


Rosemont Copper intends to establish the Santa Rita Mountains Community Endowment Trust, for the purposes of funding priority community projects that include community recreation, cultural, and environmental conservation. The endowment would comprise assets, commitments, and funding from Rosemont Copper, including conservation easements and restrictive covenants donated in the first year of production ($6 million), $500,000 contributed from Rosemont Copper each year for 25 years ($12.5 million), and up to $25 million in variable contributions from Rosemont Copper, based on the price of copper (Rosemont Copper 2010). Because the Trust would be established as an independent charitable trust, with a Board of Trustees and Advisory Council, the projects that the Trust would fund would be decided at a later date, upon the board’s specific decisions. 


Production and Operation Blasting Plan 	Comment by Larry Jones: When is due date for this?


Rosemont Copper would prepare a production and operation blasting plan that would require that Rosemont Copper and any successors in interest or ownership of the mine be required to repair or otherwise pay for all damages to area residential, historical, or other structures resulting from blasting associated with mining activities. A blast monitoring program would be included in the blasting plan, with monitoring points located between the areas to be blasted and sensitive receptor sites. Results of blast monitoring would be available to agencies and local residents upon request.


Hazardous Materials 


In order to reduce potential human health and environmental risks, hazardous materials and substances would be managed and contained within facilities that are designed, constructed, and maintained to meet applicable laws and regulations. These facilities would include leak containment and recovery systems as required and adequate stormwater management and drainage systems to prevent contamination outside containment areas. 


Mine Safety and Health Administration regulations require Rosemont Copper to maintain material safety data sheets available to workers and to provide notification to site visitors of potential hazards. Material safety data sheets would be provided to appropriate emergency response departments and hospitals and would be available for employees and visitors entering the proposed siteproject area. 


Land Impact 


The design of the proposed project includes a mine footprint that is substantially smaller than conventional mines with similar production capacity. This is because of the use of dry-stack tailings technology; implementation of 3.5:1 side slopes (horizontal:vertical) on the outer surface of the dry-stack tailings facility and waste rock facilities; and a revegetation program on mine waste rock and mine tailings. The use of dry-stack tailings facilities would also avoid some visual impacts and would enhance reclamation, compared with the use of traditional tailings settling ponds. Filtered tailings would be transported, spread, and compacted to form an unsaturated, dense, stable tailings stack that would include a surrounding rock and soil buttress seeded for revegetation.


Noise 


Rosemont Copper has proposed to use some noise management techniques and operational tools to minimize noise generated during mine operations. Blasting only during daylight hours and sequenced blasting using time-delay technology have been incorporated into the proposed project design. Another tool to be used is attenuated back-up alarms that are electronically modulated to meet federal requirements. Procedures to be used are prohibiting jake-brake use on the primary access road and enforcing speed limit designations. 


Dark Skies 	Comment by Larry Jones: Per previous comment, I would probably call this Light Pollution


To the extent allowed under the Mine Safety and Health Administration, all exterior and access route lighting would be designed and operated with the intent to reduce nighttime light pollution. Rosemont Copper has developed a lighting plan that identified steps that would be taken to achieve the goals of the 2006 City of Tucson and Pima County Outdoor Lighting CodePCOLC while also protecting the safety of the workers and visitors to the proposed project facilities. Where safety requirements allow, outdoor lighting design incorporated the following: appropriate shields; dimmers and/or full cutoff lighting fixtures; timers; motion detectors; directional lighting; limited spectrum technologies; and production of the minimum lumens practicable. In addition, structures are to be designed and painted to be non-reflective to reduce glare and incorporate strategic placement of lighting fixtures. 	Comment by Larry Jones: As dim as legally possible? That’s what this sounds like.	Comment by Larry Jones: Citation. 


The light pollution mitigation recommendation report identifies the six principal mitigation strategies that were used to develop a lighting design plan:


1. Employ 21st century light sources (e.g., light emitting diodes [LED], induction, organic LED, or plasma) and use sustrategies such as adaptive lighting and on-demand lighting


2. Employ very well shielded and aimed light sources


3. Spectral control with the ability to manage the emission of certain wavelengths


4. Use the smallest necessary light source (i.e., “lumen package”)


5. Address the environmental concerns of native flora and fauna	Comment by Larry Jones: These should be specific, and mentioned in species-specific  effects analysis section as conservation measures. How will bat roosts be protected? Ponds with CLF?


6. Use solid-state lighting for vehicular-mounted task lighting to impart less stray light and direct more useful light to critical task and operation areas


The one mitigation strategy that specifically addresses the environmental concerns of native flora and fauna includes the use of specific LED lighting solutions (Monrad Engineering, Inc. 2012). This strategy includes limitations on the use of sub-500 nanometer lighting spectra (generally blue light) that will be applied to minimize the impact to the night environment. The control of sub-500 nanometer wavelengths is a known factor in minimizing artificial lighting effects upon nighttime insects and their predators.  


Plants and Animals 


Rosemont Copper would revegetate disturbed areas with native vegetation, excluding the pit area. This includes linear features such as utilities and pipelines, which would be reclaimed to avoid fragmentation of native biological communities. Specifications would be included in the reclamation plan. Process water ponds, such as raffinate ponds, pregnant leach solution collection ponds, or chemical or fuel storage areas, would be enclosed, covered, or otherwise managed to protect wildlife, livestock, and public safety. Location and construction criteria for the proposed project facilities would prevent deleterious exposure of livestock, wildlife, and birds to toxic chemicals or hazardous conditions created by, used in, or resulting from processing operations. Further details are contained in the preliminary MPO. 	Comment by Larry Jones: Mention seed source and reference


In order to protect wildlife breeding habitat, Rosemont Copper would fence selected exclusion areas of highest value riparian habitat to restrict livestock access from breeding areas for sensitive wildlife species within the Rosemont Ranch land system, including National Forest System lands within Rosemont, Thurber, DeBaud, and Greaterville grazing allotment permits, which would be modified to reflect fence locations and livestock exclusion periods. In order to reduce or avoid impacts to habitat specific to rocky slopes on the east side of the Santa Rita Mountains, including talus slopes, the west side pit operations power loop would be located within the disturbance perimeter of the ultimate pit and diversion structures. Species-specific conservation measures are described in the Effects Analysis section.


Invasive Species Control Plan 


While invasive species must be addressed as directed by Executive Order 13112, “Invasive Species,” Rosemont Copper is going a step further and developingplanning to complete a comprehensive invasive species control plan by XXXXXXX. Rosemont Copper would monitor disturbed and revegetated areas associated with mine activities for noxious and invasive weedsspecies. The Rosemont Copper Project Invasive Species Control Plan would address the risk of noxious and invasive weed infestation of disturbed areas, and invasions by non-native species such as bullfrogs, and would contain specific measures to prevent, control, and reduce noxious weed introduction throughout the proposed project area. It would stress that noxious and invasive weed prevention is preferable to remedial action and would include provisions to this effect. If noxious and invasive weeds do invade disturbed areas, Rosemont Copper has committed to remove them by hand, spray, mechanical, or other approved methods. The effectiveness of the invasive species control plan would be reported on in the monitoring plan. Actions to control invasive or noxious plant species would be required to comply with the Environmental Assessment for the Invasive Exotic Plant Management Program (Forest Service 2004). 	Comment by Larry Jones: Insert personal communication that can verify everything they claim in this section	Comment by Angela Barclay: Crayfish?	Comment by Larry Jones: I cannot imagine they would be able to win the battle against Lehmann Lovegrass, so this seems like an urealistic commitment


Reclamation Plan 	Comment by Angela Barclay: Rosemont to have new reclamation and closure plan


A mine reclamation plan is required by Forest Service regulations and is subject to approval by the Arizona State Mine Inspector for reclamation on private lands. According to the Forest Service reclamation policy, “Reclamation shall be an integral part of Plans of Operations that propose surface disturbance” (Forest Service 1990:2840.3[1]). The policy requires that disturbed lands shall be reclaimed to a condition that is “consistent with forest land and resource management plans, including applicable State air and water quality permits” (Forest Service 1990:2840.3[2]). In accordance with the Forest Service reclamation policy, the preliminary MPO includes a description of the design approach and goals of the proposed reclamation activities for the proposed action in the reclamation and closure plan (Tetra Tech 2007a). According to the preliminary MPO, the three regulatory programs that form the framework of the reclamation and closure plan are the requirements of the Forest Service Reclamation Policy, Arizona Mined Land Reclamation Act, and ADEQ Aquifer Protection Permit program. The Rosemont Copper Project Reclamation and Closure Plan’s approach to reclamation is to exceed regulatory requirements by employing reclamation activities concurrent with mining operations. 


Rosemont Copper also developed a reclamation concept update report that expanded on some of the ideas presented in the previous reclamation and closure plan (Tetra Tech 2010a). This concept update incorporated features in an effort to mitigate some public concerns. For example, the “Rosemont Ridge,” as it is named in the original 2007 plan, would have variation in shape to incorporate landscaping and aesthetic considerations. Shaping would also to assist in stormwater and erosion control. The end result, according to this concept, would be a more contoured appearance, with variation of slopes and benches with enhanced vegetation growth. A more detailed reclamation and closure plan would be developed specifically for the final selected action alternative. 


Revegetation 


Rosemont Copper commenced revegetation studies in 2007 to ensure that any revegetation program it uses would be a success and avoids the spread of invasive plant species. As a result of cooperative studies with the University of Arizona, School of Natural Resources and the Environment, a site seed mix has been developed from tests with native plant species that can be used to reclaim the proposed siteproject area. Rosemont Copper has continued the revegetation studies and has recently extended these contracts to incorporate ranching impact assessments to determine appropriate livestock management on reclaimed areas and to determine how to best incorporate the possible beneficial uses and impacts associated with grazing. 	Comment by Larry Jones: Citation and share what it is.


Rosemont Copper would revegetate tailings and waste rock piles with the intent to reduce visual impacts, reduce potential erosion, and recover vegetation for wildlife habitat and livestock grazing. Revegetation plans would be consistent with Forest Service policy and would be approved by the Coronado. Slopes on waste rock and tailings piles would be designed to be flat enough to support successful revegetation where applicable. Revegetation of disturbed areas would include use of a Forest Service approved seed mix that would generally match the native assemblages currently on-site and include native grasses, forbs, and wildflowers, as well as planting of native shrub and tree species in key areas such as highly visible slopes and where needed for stability. Rosemont Copper would consider inclusion of those species important to traditional Native American cultural uses in the area and traditional and heritage livestock and wildlife uses of local plant species; furthermore, plant species selection would strive to balance heritage use species with natural environment and stabilization criteria. Specific provisions to prepare seedbed and reseed any project related disturbances along Pima County right-of-way or roadway would be developed (i.e., Santa Rita Road). Rosemont Copper, in conjunction with the Forest Service, would also determine the feasibility of planting vegetation on broken ledges on visible parts of the pit wall. 


Rosemont Copper would identify reference sites in the mine vicinity that would be used to calculate native species’ occurrence, density, and cover. Aspect, elevation, and location (ridge versus canyon bottom) would be considered. Based on reference site data, Rosemont Copper would provide appropriate native seed mixes and plant lists for the Coronado approval prior to any site revegetation. Rosemont Copper would select species capable of being self-sustaining and would include species with the ability to provide erosion control and stability. Specifications and goals for the salvage, storage, and reuse of growth media (topsoil) from disturbed areas would be developed with the goal of providing sufficient cover on all disturbed areas to be reclaimed. Unless otherwise specified, Rosemont Copper would provide for a minimum of 1 foot of growth media cover over final waste rock slopes, waste rock surfaces, waste rock benches, completed tailings buttress, water diversion fill slopes, plant site fill slopes, construction laydown areas, facility plant site following final removal of equipment, and temporary roads. The areas to be revegetated would be contoured, graded, prepared, and seeded. Storage of growth media would require placement of growth media stockpiles in locations that are protected from mining operations and associated activities, stable, isolated from surface water, gently sloping, and well drained. Growth media stockpiles would be convex in shape and would have slopes no steeper than 3:1 (horizontal: vertical). Stockpiles would be revegetated with native species no later than the first growth season following construction to minimize erosion. No persistent nonnative species would be used in reclamation except as specifically allowed and approved by the Forest Service, where some locally important nonnative species may already be established. Sediment control structures would be installed or other best management practices implemented as needed to protect growth media from loss. Finally, growth media stockpiles would be used quickly during concurrent reclamation to minimize the length of storage time. 


Rosemont Copper would take appropriate actions to ensure that plants are successfully established. At the end of mine operations, Rosemont Copper would reclaim sites that contain structural improvements by removing all unneeded ore processing facilities, ancillary facilities (including foundations), and utility lines. Growth media would be placed on reclaimed areas and revegetated with native grasses, trees, and/or shrubs to meet desired conditions, to be determined by the Forest Service.


Transportation Plan 


Rosemont Copper has agreed to develop a comprehensive Rosemont Copper Project Transportation Plan for all project related roads on National Forest System, ASLD, and BLM-administered lands. The transportation plan would address maintenance standards; levels of appropriate use; methods to maintain the roadways sufficiently to prevent washboard, rutting, and drainage problems; commitment to replace surfacing lost to drainage; commitment to repair roads damaged by use; commitment to restore temporary roads to natural preoperation conditions during reclamation/closure; and installation and maintenance of wildlife crossing structures (e.g., corrugated metal pipes) under the primary access road at locations of known wildlife concentration.	Comment by Larry Jones: Usual comments about a plan to plan. What is in there for roadkill reduction, wildlife overpasses, wildlife underpasses, and monitoring?	Comment by Angela Barclay: Delete if no longer signatory and no roads on BLM lands


To address potential vehicle emissions from increased vehicle trips to the proposed project area, the transportation plan would identify carpooling opportunities for employees, establish a “park and ride program” for workers during all phases of the proposed project to distribute peak travel operations during the morning and evening commute periods to minimize congestion, and manage trucking to reduce impacts to SR 83 and overlap with school traffic to the extent possible. The transportation plan would also strive to minimize construction related trips of workers and equipment, including trucks and heavy equipment. 


Rosemont Copper would provide a multiplate (or equivalent) underpass to accommodate bicyclists, livestock, hikers, and pack stock under the secondary access road where the Arizona National Scenic Trail crosses the road. The location would be determined based on which alternative is selected in the ROD. The Coronado would work with the Arizona Trail Association in the design and location of this crossing. It is understood that equestrians and bicyclists may be required to dismount for passage.	Comment by Larry Jones: What about Jaguars and Ocelots?


Visual Quality 


Evaluation of using geomorphic design is ongoing and various concepts may be included, as feasible, depending on the alternative that is selected. Conceptual ideas include site-specific outer-berm mitigation and/or lower edge or basal lift along sides that are more visible to the public at levels that would be most visible to recreationists. Establishment of a work group to include mining, landscape, reclamation, ranching, hydrology, and operations team members would be used to develop functional surface management criteria for final design integration. 


Water Resources 


In order to conserve water, Rosemont Copper has committed to filter the tailings and maximize water conservation. The filtered tailings would reduce Rosemont Copper’s consumption of water by 50% to 60% over traditional industry designs. In addition to filtering the tailings, Rosemont Copper has also included in their facility designs a number of ways in which they would maximize the reuse of process water and stormwater. 	Comment by Larry Jones: reference


Rosemont Copper has voluntarily committed to implementing regional groundwater mitigation measures within the Tucson Active Management Area. Rosemont Copper would do the following: 





Use available Central Arizona Project water as a source to conduct recharge within the Tucson Active Management Area. Note that this compensatory mitigation is dependent on Central Arizona Water Project water’s being available to Rosemont Copper. 


Recharge as close as possible within the Tucson Active Management Area to the Rosemont Copper supply well field. 


Balance Central Arizona Project storage credits with water to be pumped from mine supply well field, with the intent to maintain a surplus inventory of storage credits prior to pumping groundwater for mineral extraction use. 


WMaintain water storage and use inventory records would be maintained to show that Central Arizona Project recharge credits are balanced against groundwater removed from the Tucson Active Management Area until at least 5 years following completion of the extraction of the ore. Rosemont Copper would annually fund the U.S. Geological Survey (USGS) to operate and maintain the existing surface water flow measurement gage at Barrel Canyon. After 5 years postmining, the USGS may fund the gage or remove it at their discretion. 


Small retention structures would be constructed on waste rock structures to facilitate infiltration of stormwater and contribute to local groundwater recharge. These retention/infiltration basins would be managed to optimize maintenance of surface water and groundwater quality. Rosemont Copper would manage water on the tailings storage and waste rock facilities to avoid or reduce erosion as described previously. Where mine facilities remain over the long term, specific dam safety permit limits require Rosemont Copper to install permanent water control structures that may exist beyond the life of the mine. Specific permit conditions provide for periodic monitoring and maintenance of spillways, diversions, and other permanent facilities. The design and location of the heap leach facility is also considered mitigation for these structures (EPA 1994). This lined facility is designed to collect all possible drainage and solution, is on top of a stable rock location, and would be encapsulated by waste rock to protect from stormwater infiltration up to the maximum reasoned storm event. 


Water Source Enhancement and Mitigation Plan 	Comment by Larry Jones: cite this


Rosemont Copper would replace or repair water guzzlers, stock tanks, and other human created water supply structures lost to wildlife or grazing use, whether through direct or indirect project- related impacts. The result would be no net loss in the current pre-project number of human created water sources for livestock and wildlife. This requirement would be stipulated in a water source enhancement and mitigation plan and would apply to private and public lands contained within Rosemont Copper’s Forest Service grazing permits. 	Comment by Larry Jones: cite, pers. comm,. Due date


Aquifer Protection Permit 


The aquifer protection plan is embodied within the Aquifer Protection Permit issued by the ADEQ. Rosemont Copper must obtain an aquifer protection permit to comply with the Arizona Revised Statutes, and the ADEQ has the regulatory authority to regulate groundwater quality. The aquifer protection permit addresses requirements to manage discharges so that they do not cause or contribute to a violation of aquifer water standards at the point of compliance or, if the standards are exceeded at the time of permit issuance, then the requirement is to manage the discharges so that they do not cause further degradation of the water quality. Permit acquisition requires the preparation of necessary studies and technical reports as prescribed by the ADEQ, which would be relied on to issue the authorizing or regulatory permit. 


On May 16, 2011, Rosemont Copper submitted documents to the Coronado and ADEQ that describe and commit to measures to identify and ensure isolation of potentially acid-generating waste rock, prevention of acid generation from mine waste, and any additional mitigation measures that may be necessary should prevention measures fail. These include the development of a plan to identify and manage materials using geochemical analysis and acid-base accounting methods. 


A baseline monitoring program has been implemented as part of the monitoring plan proposed in the aquifer protection permit in order to establish ambient conditions prior to operations. This program is in place to determine the amount of chemical constituents, such as sulfate and chloride already in the aquifer. Ambient groundwater quality would be established prior to aquifer protection permit regulated facilities begin operation. A tailings operation and management plan would be prepared to address requirements of the aquifer protection permit. Tailings would be managed as they are placed within the tailings facilities. Compaction and other construction specifications would be dependent on their location within the tailings area and would be specified in the tailings operations and management plan. A contingency plan was created and proposed in the aquifer protection permit application submitted by Rosemont Copper. This plan outlines the contacts responsible for coordinating an emergency response. The plan (Tetra Tech 2009a) states that an emergency response is necessitated “if a discharge results in any of the following: 


A violation of an Aquifer Quality Limit; 


An exceeded Alert Level; 


A violation of any other permit condition, such as a Discharge Limit, where there is a potential impact or unauthorized discharge to groundwater; or 


An imminent and substantial endangerment to the public health or the environment.” 


Stormwater Pollution Prevention Plan 


This plan is required by the ADEQ as part of the process for obtaining coverage under the multisector general permit, which is also required under Section 402 of the CWA. This permit requires the preparation of a stormwater pollution prevention plan and implementation of control measures, as outlined by the ADEQ’s Arizona Pollutant Discharge Elimination System Multi-sector General Permit program. The use of best management practices is an integral part of these plans and permits.


Mitigation for Impacts to Potentially Jurisdictional Waters of the United States 


Many of the named and unnamed ephemeral drainages within the proposed project area have been determined to be potentially jurisdictional WUS of the USACE. WestLand Resources Inc. (2010) has completed a jurisdictional delineation to map and estimate the total acreage of potentially jurisdictional drainages in the proposed project area and associated waterline. The preliminary jurisdictional waters delineation was approved by the USACE on November 1, 2010. The delineation estimates that there are approximately 123 acres of WUS within the proposed project area: approximately 101.6 acres within the project area and 21.4 acres in the TEP and water line utility corridor. The potentially jurisdictional areas include the ephemeral drainages associated with Barrel, Scholefield, Wasp, McCleary, Mulberry, and Papago Canyons, as well as numerous small, unnamed, ephemeral tributary drainages that flow into these canyons. WUS support riparian areas and provide natural erosion and sediment control across the watershed. They have the capacity to carry or reduce pollutants and nutrients, thus their loss can indirectly affect water quality. Special aquatic sites, as defined in 40 Code of Federal Regulations 230.3(q-1), include sanctuaries, refuges, wetlands, mud flats, vegetated shallows, coral reefs, and riffle and pool complexes. Two potentail special aquatic sites were identified within the proposed project area and consist of wetlands associated with Scholefield and Fig Tree Springs. 


The proposed project is expected to directly impact 37.7 acres owing to the construction of the waste rock dumps, tailing piles, leach pad, plant site, and pit (WestLand 2011). The proposed and indirectly impact 2.2 acres of WUS, and directly impact 207.5 acres of riparian habitat, but not impact any special aquatic sites. Impacts to Scholefield and Fig Tree Springs are likely to occur within the active life of the mine as a result of drawdown in the regional aquifer. Approximately 0.8 acre of riparian vegetation associated with these springs likely would be lost completely (WestLand 2010b).


Rosemont Copper would comply with mitigation specifications identified in the CWA Section 404 individual permit. Rosemont Copper has committed to mitigate for loss of WUS in accordance with the April 10, 2008, “Final Rule for Compensatory Mitigation for Losses of Aquatic Resources” (Federal Register 73:19594). This potentially includes the purchase and set aside of off-site mitigation areas, payment in lieu of mitigation to an established restoration program, and/or permittee responsible on-site mitigation (WestLand 2011). The USACE Habitat Monitoring Plan is included in the DEIS as an appendixcontains the USACE Habitat Monitoring Plan. 


Monitoring and Evaluation 


Monitoring is fundamental for ensuring the implementation and effectiveness of mitigation commitments, meeting legal and permitting requirements, and identifying trends and possible means for improvement (CEQ 2011). CEQ regulations explicitly require that “a monitoring and enforcement program shall be adopted . . . where applicable for any mitigation” (40 CFR 1505.2(c)). 


Monitoring and evaluation apply at both the forest plan and project-specific levels. The National Forest Management Act requires that national forests monitor and evaluate their forest plans (36 CFR 219.11) and addresses monitoring requirements contained in site-specific decisions. Chapter 6 of the “Coronado National Forest Land and Resource Management Plan” addresses monitoring and evaluation activities that are part of forest plan implementation. Title 36 CFR 219.11(b) states, 


Monitoring of site-specific actions. The decision document authorizing a site-specific action should describe any required monitoring and evaluation for the site-specific action. The responsible official must determine that there is a reasonable expectation that anticipated funding is adequate to complete any required monitoring and evaluation prior to authorizing a site-specific action. 


The CEQ (2011) states, “Once an agency determines that it will provide for monitoring in a particular case, monitoring plans and programs should be described or incorporated by reference in the agency’s decision documents. The mitigation plan and program should be described to the extent possible based on available and reasonably foreseeable information in cases where NEPA analysis and documentation are completed prior to final design of a proposed project.” 


Monitoring and evaluation activities would be prescribed, conducted, and/or reviewed by Rosemont Copper, the Coronado, the BLM, and other agencies with permitting responsibilities. Rosemont Copper would fund monitoring as set forth in the ROD, approved MPO, and final monitoring plan. Other monitoring activities may be associated with the regulatory authority of federal and state agencies and would be funded by permit fees or the agencies themselves as part of their normal activities. 


The Coronado is committed to developing a monitoring plan that meets the guidance and direction specified by the CEQ and in applicable laws and regulations. The framework for such a plan is contained in Appendix C of the DEIS. It is important to note that the full suite of mitigation measures and monitoring would not be known until many or most of the required permits have been issued, which often contain required measures intended to avoid or reduce environmental effects. It is fully expected that a more detailed and complete monitoring plan would be contained in the FEIS and ROD. 


Evaluation and Reporting 	Comment by Angela Barclay: This will likely need more work based on forthcoming mitigation and monitoring plans that WestLand is developing


Title 36 CFR 219.11(d) states, 


Use of monitoring information. Where monitoring and evaluation is required by the plan monitoring strategy, the responsible official must ensure that monitoring information is used to determine one or more of the following: 


1. If site-specific actions are completed as specified in applicable decision documents; 


2. If the aggregated outcomes and effects of completed and ongoing actions are achieving or contributing to the desired conditions; 


3. If key assumptions identified for monitoring in plan decisions remain valid; and/or 


4. If plan or site-specific decisions need to be modified. 


To evaluate the results of monitoring for the proposed project, the forest supervisor would convene a multiagency monitoring group representing applicable state and federal agencies, organizations, and Rosemont Copper. The group would meet annually to review monitoring results and determine whether the following applies: 1) monitoring requirements have been completed; 2) monitoring results indicate that effects and results of mining and related activities are within the range of those predicted in the FEIS and ROD; 3) monitoring activities and methods remain valid and are warranted going forward; and 4) changed conditions, if any, dictate modification of the approved MPO and/or ROD. 


Rosemont Copper would submit an annual report to the Coronado that contains a description of all activities conducted during the previous year and a summary of the amount of acreage disturbed, status of reclamation, spills or releases of chemicals or fuel, and results of all monitoring plans in a format approved by the Forest Service, including a complete data summary and any data trends, status of mining plan (tons of ore and waste mined and any changes to methods or equipment), and plans for the coming year. Significant changes would be required to be incorporated into the approved MPO and reflected in financial assurance. Past, ongoing, or projected impacts on the environment may also require amendment of the approved MPO, ROD, and/or financial assurance held for the proposed project. 


Postclosure Monitoring 	Comment by Angela Barclay: ditto


All reclaimed sites would be monitored twice a year for a period to be determined, in order to evaluate the success of reclamation work. Any areas not meeting the reclamation goals would be analyzed to determine the underlying problems, which would be addressed with a modified plan. In addition, there would be quarterly monitoring of groundwater for a term to be decided by the closure requirements specified in the aquifer protection permit and required by the ADEQ. Locations of point of compliance monitoring wells would not be finalized until the aquifer protection permit is issued by ADEQ; however, these wells are currently proposed to be located near the eastern, downgradient boundary of the proposed management area, within or near McCleary, Scholefield, and Barrel canyons. These wells are proposed to be screened between 4,021 and 4,540 feet above mean sea level. Surface water would be monitored as required in the Arizona Pollutant Discharge Elimination System program following cessation of mining operations. Final monitoring details and locations would be decided when ADEQ provides the corresponding permit. Results of this monitoring would be used to evaluate the success of the measures taken to protect the water resources. Any changes in water quality would be evaluated to determine whether the changes are related to the reclaimed mining features, and appropriate steps would be taken to address the problem. 


Environmental baseline


Land Ownership and Surrounding Land Uses


The action area is a combination of public (federal and state) and private lands, totaling approximately 145,513 145,190 acres. Land ownership immediately surrounding the proposed pRosemont Copper Project includes Forest Service, BLM, ASLD State Trust land, and private lands. Land use in the vicinity of the proposed pRosemont Copper Project primarily consists of mining, livestock grazing, and dispersed recreation. Sporadic prospecting reportedly began in the northwestern portion of the proposed project area, the Helvetia mining district, sometime in the mid-1800s. By the 1880s, the production from mines on both sides of the northern Santa Rita Mountains was supporting the construction and operation of the Columbia Smelter at Helvetia on the west side of the Santa Rita Mountains and the Rosemont Smelter in the Rosemont mining district on the east side of the Santa Rita Mountains. Since copper production ceased in 1951, the area stretching from the Peach-Elgin prospect to Rosemont has seen a progression of exploration campaigns. The majority of the land surrounding the proposed project area is currently under permit for livestock grazing. Current rangeland conditions on the district are largely the result of recent drought conditions and an older history of intense grazing pressure that resulted in severe erosion, including arroyo cutting. Recreation activities on lands within and adjacent to the proposed project area include casual or dispersed uses, as well as organized events. Typical recreation activities in the proposed project area consist of motorized vehicle touring (including off-highway vehicle use), dispersed camping, wildlife observation, nature study, bird watching, recreational prospecting, hunting, rock and mineral collection, picnicking, mountain biking, hiking, and horseback riding.


Biophysical Features 


The action area ranges in elevation from approximately 2,740 to 6,610 feet above mean sea level. The topography is dominated by rolling to steep hills, drainages, and canyons. The Santa Rita Mountain range includes numerous drainages that contain riparian vegetation. Barrel Canyon is the principal drainage system within the action area (see Figure 1). Wasp, McCleary, and Scholefield canyons discharge to Barrel Canyon, which discharges to Davidson Canyon and then to Cienega Creek in the northeastern portion of the action area (see Figure 2). Empire Gulch and Gardner Canyon discharge into upper Cienega Creek in the southeast portion of the action area. The northwest side of the action area is drained by a series of unnamed headwater tributaries of Sycamore Canyon. Box Canyon is the major drainage system within the southwestern portion of the action area, west of the main ridgeline. There are 101 springs and seeps (i.e., areas where there is moist soil or lotic or lentic surface water systems) and 148 stock tanks in the action area (Figure 3). Two springs in the action area were identified as being associated with wetlands: Scholefield Spring, located on a tributary to Scholefield Canyon; and Fig Tree Spring, which is a developed spring near the head of a minor unnamed tributary to Sycamore Canyon (WestLand 2010b). The aforementioned water sources provide habitat for aquatic plant and animal species within the action area. Previous mining activity has resulted in a number of mine adits and shafts within the action area (Figure 4); mine adits and shafts provide roosting habitat for bats and other wildlife species (WestLand 2009c; 2009d). 


Geology


The oldest, or “basement,” rocks in Arizona are Proterozoic in age. These units are overlain by thick sequences (as much as 1.2 to 2.4 miles) of Paleozoic-, Mesozoic-, and Cenozoic-age (Phanerozoic) sedimentary and volcanic rocks. Three important periods of tectonic activity affected the modern landscape of southern Arizona, including the Rosemont area, as follows: (1) the Laramide Orogeny (mountain-building event), approximately 80 million to 45 million years ago; (2) the mid-Tertiary Orogeny, approximately 25 million to 16 million years ago; and (3) the Basin and Range Orogeny, which lasted until about  5 million years ago (Armstrong and Ward 1991:13.209-210). 


Mineralization episodes are spatially and temporally diverse across Arizona. Titley and Zürcher (2008:275) consider the following mineralizing episodes to be the most important: Paleoproterozoic (approximately 2,500 to 1,600 million years ago), Jurassic (201 to 145 million years ago), late Cretaceous to early Tertiary (Laramide, approximately 80 to 45 million years ago), and middle to late Tertiary. Laramide porphyry deposits in the region extend from Bagdad and Mineral Park in northwestern Arizona southeastward to Cananea in Sonora, Mexico. This regional cluster of deposits is part of the larger, extensive belt of porphyry copper deposits that is traced through the Cordillera of North and South America. The Rosemont deposit is one of more than 35 significant porphyry copper deposits formed in southeastern Arizona and adjacent areas during Laramide time. Gold, silver, copper, lead, zinc, tungsten, and molybdenum in fissure veins and replacement or contact-metamorphic deposits are present within the project area. 


Soils


The proposed project area is in the Basin and Range physiographic province of southeastern Arizona. 
The range of soil characteristics that occur in the proposed project area includes mixed variations of sandy loam, cobbly loam, and gravelly loams, on gentle to steep slopes, and valley bottoms with rock outcrops on side slopes (Natural Resources Conservation Service 2010). Surface water and soils transported from the proposed project area flow into various drainages that then flow first into Davidson Canyon and eventually into Cienega Creek. There are 15 different map units within the perimeter fence of the proposed project area, and they are depicted in Figure 5. Approximately half (51%) of the soils in the analysis area have severe erosion potential, followed by soils with moderate (37%) and slight (11%) potential for erosion. 


Vegetation Communities


Uplands


The action area is located in three upland vegetation communities: semidesert grassland, Madrean evergreen woodland, and Chihuahuan desertscrub (Brown 1994) (Figure 65). Semidesert grassland, characterized by open grasslands with widely scattered shrubs and cacti, generally covers the lower elevations of the action area. Madrean evergreen woodland mostly covers the higher elevations of the action area, generally in the western and southern areas, and is characterized by open woodlands or savanna, primarily consisting of trees interspersed with grasses and forbs. Chihuahuan desertscrub is dominated by the shrub, creosotebush (Larrea tridentata var. tridentata), on plains, low hills, and valleys on the uplands surrounding middle Cienega Creek.





Semidesert Grassland. There is a total of approximately 107,396 acres of the semidesert grassland vegetation community in the action area. In the semidesert grassland vegetation type, composition, and density varies with geographic location, precipitation, and topography. Some areas within this vegetation community are nearly barren with an abundance of sand, rock, gravel, scree, or tallus, while other areas may have sparse to dense vegetation cover that includes succulent species, grasses, shrubs, scattered trees, and some herbaceous cover (Brown 1994; Forest Service 2009a). Within the action area, semidesert grassland is characterized by grasses interspersed with a variety of low-growing trees, shrubs, and cacti, including whitethorn acacia (Acacia constricta), catlaw acacia (A. greggii), prickly-pear cactus (Opuntia spp.), cholla (Cylindropuntia spp.), soaptree yucca (Yucca elata), beargrass (Nolina microcarpa), desert





Figure 3. Springs, seeps, ponds, and stock tanks within the action area.









Figure 4. Mine adits and shafts within the action area.






Figure 5. Soil types within the action area. 









Figure 65. Vegetation types within the action area. 



spoon (Dasylirion wheeleri), and agave (principally Agave schottii and A. palmeri). Native grass species include black grama (Bouteloua eriopoda), blue grama (B. gracilis), sideoats grama (B. curtipendula), hairy grama (B. hirsuta), buffalo grass (B. dactyloides), plains lovegrass (Eragrostis intermedia), little bluestem (Schizachyrium cirratum), plains bristlegrass (Setaria machrostachya), fluffgrass (Dasyochloa pulchella), burrograss (Scleropogon brevifolius), and slim tridens (Tridens muticus). The non-native Lehmann lovegrass (E. lehmanniana) is one of the more abundant nonnative grass species semidesert grassland portions within the action area. 


Madrean Evergreen Woodland. There is a total of approximately 30,417 acres of the Madrean evergreen woodland vegetation community in the action area. The Madrean evergreen woodland vegetation community occurs on foothills, canyons, bajadas, and plateaus between semidesert grasslands and montane conifer forests (Brown 1994; Forest Service 2009a). In the action area, virtually all of the Madrean evergreen woodland (sensu Brown 1994) is the lower end, more appropriately termed Madrean encinal (oak) woodland, as opposed to the upper end, usually termed Madrean pine/oak woodland. This community is dominated by evergreen oaks. In the action area, common oak species include Emory oak (Quercus emoryi), Mexican blue oak (Q. oblongifolia), Arizona white oak (Q. arizonica), and silverleaf oak (Q. hypoleucoides). Also Other tree species present are alligator bark juniper (Juniperus deppeana), one-seed juniper (J. monosperma), velvet mesquite (Prosopis velutina), and Mexican pinyon (Pinus cembroides). Trees indicative of the Madrean pine/oak woodland are absent from the Rosemont vicinity (XXXXXX)All of the shrub and warm season grass species and other ground cover listed in the semidesert grassland section can also be found in areas dominated by the Madrean evergreen woodland vegetation community. 	Comment by Larry Jones: I know I am fighting an uphill battle with SWCA on this, but it is important to point out that the pine-oak woodlands of the Madrean evergreen woodland is absent; otherwise, we would have Mexican Spotted Owl habitat and trogons and a host of other critters. It is possible there are some stringers of pine-oak in the draws or maybe a stray pine or two, but I don’t know if we have detailed veg data from the whole place.


Chihuahuan Desertscrub. There is a total of approximately 2,622 acres of the Chihuahuan desertscrub vegetation community in the action area. Chihuahuan desertscrub is limited to uplands in the vicinity of Cienega Creek within the action area (Brown 1994). The action area is within the Mexican Highlands Ecoregion, the Chihuahuan Desert influences this ecoregion, and McLaughlin and Van Asdall (1977) noted that Chihuahuan desertscrub vegetation components are present in the mine site area. Shrubs such as creosotebush and whitethorn acacia dominate the Chihuahuan desertscrub vegetation community. Other vegetation in this community includes very large yucca (Yucca spp.), which grow among grasses (mostly Bouteloua spp.) or scattered shrubs (e.g., desert zinnia [Zinnia acerosa] and condalia [Condalia sp.], agave (Agave spp.), ocotillo (Fouquieria splendens), jatropha (Jatropha sp.), and scattered cacti. 


Sonoran Desertscrub. Sonoran desertscrub is located outside the action area (Brown 1994); however, the action area falls within the Mexican Highlands Ecoregion, and the Sonoran Desert influences this ecoregion. One portion of the action area that contains elements of the Sonoran desertscrub biotic community is downstream, near the point where Davidson Canyon merges with Cienega Creek. The other portions of the action area that exhibit characteristics of the Sonoran desertscrub biotic community are the areas proposed for utility lines and access roads connecting the mine operations to the town of Sahuarita. The conspicuous vegetation of the Arizona Upland subdivision of the Sonoran Desert includes saguaro (Carnegiea gigantea), palo verdes (Parkinsonia spp.), creosotebush, and numerous species of cacti, such as chain fruit cholla (Cylindropuntia fulgida), and Engelmann prickly pear (Opuntia phaeocantha var. phaeocantha). Birds are often associated with (e.g., nest in) the saguaro and cholla cacti, as well as palo verdes. 


Riparian


The word “riparian” is used to describe plant communities associated with natural washes, rivers, ponds, and springs. Riparian plant associations occur along a continuum of available soil moisture, and regulatory agencies and researchers have consequently developed numerous and varied definitions of riparian (WestLand 2010). Some definitions relate directly to the nature of the water supply (e.g., perennial streams only), others relate to the condition and nature of the habitats associated with the watercourse (e.g., vegetation location, density, and composition), and still others use definitions that incorporate varied combinations of these factors.


The Forest Service recognizes two riparian vegetation communities within the action area: interior riparian deciduous woodland; and ephemeral fluvial systems, which support upland vegetation (Robbie 2009). These vegetation communities are present in drainages within the action area and along downstream portions of Cienega Creek, Davidson Canyon, and Barrel Canyon. There is a total of approximately 54,079756 acres of riparian vegetation communities in the action area. This acreage is a combination of those mapped for interior riparian deciduous woodland and ephemeral fluvial systems supporting upland vegetation. Additionally, tTwo springs in the action area were identified as being associated with wetlands: Scholefield Spring, located on a tributary to Scholefield Canyon; and Fig Tree Spring, which is a developed spring near the head of a minor unnamed tributary to Sycamore Canyon (WestLand 2010). These two springs and seeps, and other springs and seeps, water sources provide habitat for aquatic plant and animal species, as well as  water sources for terrestrial species, within the action area.	Comment by Larry Jones: I thought a whole bunch of springs were in the action area. Certainly along Cienega Creek there are other springs.


Interior Riparian Deciduous Woodland. The vegetation in this type is a mix of riparian woodlands and shrublands, with a variety of vegetation associations. The dominant vegetation varies, depending on a suite of site-specific characteristics, including elevation, substrate, stream gradient, and depth to groundwater. Within the fence line of the preferred alternative, interior riparian deciduous woodland vegetation is confined to portions of Barrel, McCleary, Wasp, Sycamore, and Scholefield canyons. Vegetation includes a variety of trees and shrubs, including Arizona black walnut (Juglans major), Goodding’s willow (Salix gooddingii), netleaf hackberry (Celtis reticulata), desert willow (Chilopsis linearis), desert broom (Baccharis sarothroides), and seep willow (B. glutinosa). Also present are desert false indigo (Amorpha fruticosa), canyon grape (Vitis arizonica), American brooklime (Veronica americana), and southern cattail (Typha domingensis). Within the action area, interior riparian deciduous woodland vegetation extends downstream through Davidson Canyon, Empire Gulch, Gardner Canyon, and Cienega Creek. 	Comment by Larry Jones: Cite this type for definition and plant list.


Ephemeral Fluvial Systems Supporting Upland Vegetation. These systems are found along major and minor ephemeral washes that do not contain a perennial flow of water. This vegetation type is often referred to as xeroriparian vegetation and typically contains plant species also found in neighboring uplands, although riparian plants are typically larger and often occur at higher densities than those in the associated uplands, and may occasionally include plant species found in Interior Riparian Deciduous Woodlands although typically at a lower density and frequency. In the action area, this vegetation community occurs in numerous smaller named and unnamed washes where the dominant plant species include Emory oak, Mexican blue oak, Arizona white oak, one-seed juniper, whitethorn acacia, catclaw acacia, and velvet mesquite. Although this vegetation type is often ephemeral, the trees and shrubs that grow along the washes are larger and support a variety of plants and animals that are often considered riparian (XXXXX).	Comment by Larry Jones: ditto


Aquatic Habitat. Aquatic vegetation is unique to the springs and seeps within the action area and includes obligate wetland plants (i.e., almost always occurs under natural conditions in wetlands) such as seep monkey flower (Mimulus guttatus) and water speedwell (Veronica anagallis-aquatica), and facultative wetland plants (i.e., usually occur in wetlands, but occasionally found in non-wetlands) such as smooth horsetail (Equisetum laevigatum) and Arizona giant sedge (Carex spissa var. ultra) (which is likely a facultative wetland plant). Other riparian plant species documented at springs and seeps in the action area include sycamore (Plantanus wrightii), willow (Salix spp.), netleaf hackberry (Celtis reticulata), and deergrass (Muhlenbergia rigens). Within the action area, moist soil or surface water (both lentic and lotic systems) and associated aquatic vegetation is known to occur at the following springs (WestLand 2011): Basin, Deering, Empire Gulch, Fig Tree, Mudhole, Oak, Ojo Blanco, Rosemont, Scholefield, Sycamore, and Water Develop. Areas of aquatic habitats are too small to map; therefore, they do not appear on Figure 6.


Existing Disturbances


Previous mineral exploration and production activities in the proposed project area have resulted in numerous landscape disturbances, such as mine prospects and adits, mine related access roads, and geotechnical drilling sites. These disturbances are scattered throughout the proposed project area. Additional anthropogenic disturbances have resulted from livestock grazing and all-terrain vehicle (ATV) use. Within and adjacent to the action area, there are numerous wells in the Sonoita area that support residential and ranching uses.


Historic Mining Activities


Helvetia was the largest mining camp of the Helvetia district, followed by Old Rosemont, New Rosemont, and smaller mining camps established at the “Tiptop, Blue Jay, Proctor and Deering, Beuhman, Cuprite, Pauline, Metallic, Helena, Scholefield and Ridley mines” (Ayres 1984). The major era of mining at Rosemont was 1879 to 1915, although, Old Rosemont was most active from 1894 to 1915, and New Rosemont was most active from 1915 to 1921.


Ranching and Grazing


Livestock grazing has been an ongoing disturbance in and around the footprint of the proposed mine for over 100 years – historically at much higher levels than at present. One of the earliest ranches in the proposed project area was the VR Ranch, which established in the 1880s and later homesteaded. By about 1900, the López and Martínez ranches were in operation, but neither of these was homesteaded. In 1903–1904, when the 1905 Patagonia USGS quadrangle map was surveyed, there were three ranches within the proposed current project area: López, Martínez, and VR. With the establishment of the Santa Rita Forest Preserve in 1902 and the Coronado in 1908 (Ayres 1984), the federal government began to require permits to graze cattle on federal land. Smaller ranchers, such as the Lópezes and the Martínezes, were allowed to graze a few head without permits. The Taylor Grazing Act of 1934 established a system of grazing allotments for public lands. Most of the project area lies within the Rosemont grazing allotment, which was established in 1935 and covers 11,369 acres. From 1938 to 1951 this allotment was leased by Chiricahua Ranches. Rosemont Copper holds term grazing permits on four allotments: Rosemont, Thurber, Greaterville, and DeBaud. Rosemont Copper plans to continue all current grazing activities as permitted throughout the course of the proposed project. 


Recent Geotechnical and Hydrologic Drilling


In August 2006, Tetra Tech completed a geotechnical investigation on lands within the proposed project area in support of feasibility-level designs of a heap leach pad and associated ponds, dry stack tailings facilities, plant site facilities, a waste rock storage area, and various water management facilities (Tetra Tech and Schafer 2007). Initial geotechnical site investigations were conducted between November 2006 and March 2007. A total of 10 boreholes and 33 test pits were completed during this initial phase of the work. The boreholes and test pits were confined to the limits of private land (patented claims and fee lands).


In March 6, 2008, the Coronado conditionally approved the preliminary MPO, which proposed short-term geotechnical and hydrologic drilling and related activities on the Coronado. From May through July 2008, Tetra Tech completed a total of 19 boreholes at 15 drill sites located on Forest Service land (Tetra Tech 2009b). Because of the restricted amount of ground disturbance allowed on Forest Service land, 13 of the 15 drill sites were located along existing dirt roads. Two new access roads were constructed in order to reach drill sites located within the plant site area and the footprint of the proposed primary crusher. In accordance with Forest Service instructions, all disturbed areas associated with the geotechnical drilling on Forest Service land will be reclaimed (i.e., recontoured and seeded) within 30 days of the completion of drilling, with the exception of boreholes that will be used for groundwater monitoring. Gating of new access roads and the permanent closure of access roads following the completion of drilling activities were also conditions stipulated by the Forest Service. 






Federally Listed Species and Designated or proposed Critical Habitat


This section identifies federally listed species (under the ESA) that are known to occur in the action area, and those that may occur in the proposed project vicinity. As previously mentioned, a meeting between the Forest Service and USFWS was held in August 2009, to discuss theis proposed project, and it was determined that 10 threatened or endangered species occur or have a reasonable potential to occur in the action area.


Chiricahua Leopard Frog


Listing Status


The Chiricahua Leopard Frog was listed as a threatened species on June 13, 2002 (USFWS 2002a), without critical habitat. Included in the listing was a special rule to exempt operation and maintenance of livestock tanks on nonfederal lands from the Section 9 take prohibitions of the ESA. 


Recovery Plan


A recovery plan for Chiricahua Leopard Frog was completed in 2007 (USFWS 2007b). The action area overlaps a portion of Recovery Unit 2 (Santa Rita-Huachuca-Ajos/Bavispe) as designated by the Chiricahua Leopard Frog Recovery Plan which includes two management areas (MAs): the Santa Rita MA (number 5) and the Empire Cienega MA (number 4). The area west of the steep, north-south ridge that includes  and Weigles Butte and continues south to the southwest corner of the action area is in the Santa Rita MA. The remainder of the action area is in the Empire Cienega MA. The recovery plan identified the Chiricahua Leopard Frogs in this area as are part of the Las Cienegas/Santa Rita Mountains metapopulation, and that the extant breeding populations at Las Cienegas (upper Empire Gulch and Cinco ponds) are both potential source populations for the eastern Santa Rita Mountains (Rorabaugh 2010; USFWS 2007b). However, with the recent designation of the critical habitat, this unit has been identified as too far (more than an 8.0-mi straight-line distance) from the next nearest population in Eastern Slope of the Santa Rita Mountains indicating that the population(s) in this unit currently acts as an isolated population(s) (USFWS 2012).


Proposed Critical Habitat Designation


On March 15, 2011, the USFWS proposed to designate critical habitat for the Chiricahua Leopard Frog (USFWS 2011b). On September 21, 2011, the USFWS notified the public of changes to the March 15 proposed critical habitat rule, proposing to add three additional units in New Mexico and to amend the Primary Constituent Elements (PCEs) (USFWS 2011d). On March 20, 2012, the USFWS designated critical habitat for the Chiricahua Leopard Frog (Figure 7) (USFWS 2012). The proposed designated critical habitat totals approximately 11,467 acres in Apache, Cochise, Gila, Graham, Greenlee, Pima, Santa Cruz, and Yavapai counties, Arizona; and Catron, Hidalgo, Grant, Sierra, and Socorro counties, New Mexico. Critical habitat is present in the action area.






Figure 7. Chiricahua Leopard Frog designated critical habitat and documented occurrences.






PCEs identified as essential to the conservation of the Chiricahua Leopard Frog in areas occupied at the time of listing of designated critical habitat essential to the conservation of the Chiricahua Leopard Frog are (USFWS 20121d:16358443):


1. Aquatic breeding habitat and immediately adjacent uplands exhibiting the following characteristics: 


a. Standing bodies of fresh water (with salinities less than 5 parts per thousand, pH greater than or equal to 5.6, and pollutants absent or minimally present), including natural and manmade (e.g., stock) ponds, slow-moving streams or pools within streams, off-channel pools, and other ephemeral or permanent water bodies that typically hold water or rarely dry for more than a month. During periods of drought, or less than average rainfall, these breeding sites may not hold water long enough for individuals to complete metamorphosis, but they would still be considered essential breeding habitat in non-drought years.


b. Emergent and/ or submerged vegetation, root masses, undercut banks, fractured rock substrates, or some combination thereof, but emergent vegetation does not completely cover the surface of water bodies.


c. Nonnative predators (e.g., crayfish [Orconectes virilis], American bullfrogs [Lithobates catesbeianus], nonnative predatory fishes) absent or occurring at levels that do not preclude presence of the Chiricahua Leopard Frog.


d. Absence of chytridimycosis, or if present, then environmental, physiological, and genetic conditions are such that allow persistence of Chiricahua Leopard Frogs.


e. Upland areas habitats that provide opportunities for foraging and basking that are immediately adjacent to or surrounding breeding aquatic and riparian habitat.


2. Dispersal and nonbreeding habitat, consisting of areas with ephemeral (present for only a short time), intermittent, or perennial water that are generally not suitable for breeding, and associated upland or riparian habitat that provides corridors (overland movement or along wetted drainages) for frogs among breeding sites in a metapopulation with the following characteristics:


a. Are not more than 1.0 mile (1.6 kilometers) overland, 3.0 miles (4.8 kilometers) along ephemeral or intermittent drainages, 5.0 miles (8.0 kilometers) along perennial drainages, or some combination thereof not to exceed 5.0 miles (8.0 kilometers).


b. In overland and nonwetted corridors, provide some vegetation cover or structural features (e.g., boulders, rocks, organic debris such as downed trees or logs, small mammal burrows, or leaf litter) for shelter, forage, and protection from predators; in wetted corridors, provide some ephemeral, intermittent, or perennial aquatic habitat.


c. Are free of barriers that block movement by Chiricahua Leopard Frogs, including, but not limited to, urban, industrial, or agricultural development; reservoirs that are 50 acres (20 hectares) or more in size and contain nonnative predatory nonnative fishes, bullfrogs, or crayfish; highways that do not include frog fencing and culverts; and walls, major dams, or other structures that physically block movement. 


With the exception of impoundments, livestock tanks, and other constructed waters, critical habitat does not include manmade structures (such as buildings, aqueducts, runways, roads, and other paved areas) and the land on which they are located existing within the legal boundaries.





Two critical habitat map units (Unit 8, Eastern Slope of the Santa Rita Mountains and Unit 9, Las Cienegas National Conservation Area) occur entirely within the action area (Figure 7)(USFWS 2012).: Unit 8 consists of five tanks, and approximately 186 acres, 5.22 drainage miles, and 1,311 feet overland. Within Unit 8, all but Los Posos Gulch Tank are currently occupied breeding sites; however, the occupancy status at the time of listing for these sites is unknown and this unit was, therefore, considered to have been unoccupied at the time of listing of the critical habitat designation. The remaining four tanks collectively form a metapopulation. This unit is essential to the conservation of the species because it represents one of only two known occupied areas that support or likely support breeding activity for the Chiricahua Leopard Frog in the Santa Rita Mountains, and it contains both PCEs 1 and 2. The major threat in this unit is limited surface water: the breeding habitat at Louisiana Gulch is dependable because it is fed by a well, but the other tanks are filled by runoff and are susceptible to drying during drought. Nonnative predators and chytridiomycosis are not known to be imminent threats in this area.


; and Unit 9 consists of approximately 1,55420 acres and 6.24 drainage miles (USFWS 2012). This unit was designated as critical habitat because it was occupied at the time of listing and is also essential for the conservation of the species because currently contains PCEs 1 and 2 necessary to support life-history functions. Approximately 60 metamorphosed Chiricahua Leopard Frogs and 400 tadpoles were released to Las Cienegas NCA in fall 2011. Empire Gulch was occupied at the time of listing, and they are known to breed in a reach of Empire Gulch near Empire Ranch. This unit is too far (more than an 8.0-mi straight-line distance) from the next nearest population in Eastern Slope of the Santa Rita Mountains; thus, the population(s) in this unit currently acts as an isolated population(s). Threats to this unit include habitat degradation, disease (i.e., chytridiomycosis), and nonnative species (e.g., bullfrogs and crayfish). A collaborative, multi-partner recovery program has made significant progress creating opportunities for Chiricahua Leopard Frog head-starting, improving habitat, and removing nonnative species at Las Cienegas NCA. There are recent documented occurrences of Chiricahua Leopard Frogs in both critical habitat map units within the action area and are, therefore, considered occupied. 








Taxonomy


The Chiricahua Leopard Frog was listed as a threatened species in June 2002 (67 FR 40790) as Rana chiricahuensis. Since that time, the genus name Lithobates was adopted by the USFWS in March 2011 when designated critical habitat was proposed for the species (USFWS 2011b). Recent molecular genetic studies have shown some differences between frogs on the Mogollon Rim of Arizona and those in southeastern Arizona. Northern populations of the Chiricahua Leopard Frog along the Mogollon Rim and in the mountains of west-central New Mexico are disjunct from those in southeastern Arizona, southwestern New Mexico, and Mexico. The Ramsey Canyon Lleopard frog Frog (Lithobates Rana “subaquavocalis”), found on the eastern slopes of the Huachuca Mountains in Cochise County, Arizona, has recently been subsumed into Lithobates L. chiricahuensis (USFWS 2011a).	Comment by Larry Jones: Uncited, and I think, outdated…it is more complex…should do a literature search for taxonomy of L. chiricahuensis to get more recent info, although not that important.


Threats and Limiting Factors


The most important threats to the Chiricahua Leopard Frog are predation by nonnative species and disease (USFWS 2011b). Numerous studies indicate that waters supporting introduced vertebrate predators (e.g., bullfrogs, crayfish [Orconectes virilis and possibly others], and fish in the family Centrarchidae [Micropterus spp., Lepomis spp.]) often lack Chiricahua Leopard Frogs (USFWS 2008c). Recent evidence suggests a chytridiomycete skin fungifungus, Batrachochytrium dendrobatidis (Bd), is responsible for global declines of frogs, toads, and salamanders (see USFWS 2008c). In Arizona, Bd infections have been reported from several populations of Chiricahua Leopard Frogs in the southeastern part of the state, as well as populations of several other frogs and toads (USFWS 2007b). Die-offs typically occur during the cooler months from October–February. 


Other threats to this species include mining, including mining-related contaminants; drought and associated limited surface water; floods; degradation and loss of habitat as a result of water diversions and groundwater pumping, poor livestock management, altered fire regimes as a result of fire suppression; urban and agricultural development; road construction; and other human activities, including environmental contamination, and; the effects of climate change (i.e., decreased precipitation and water resources) (USFWS 2008c, 2011b, 2012). Also considered important is the disruption of metapopulation dynamics, resulting from small populations, which increases the chance of inbreeding depression, loss of genetic diversity, extirpation, or extinction.


The effects of climate change (i.e., decreased precipitation and water resources) are a threat to many species, including the Chiricahua Leopard Frog. For example, temperatures rose in the 20th century and warming is predicted to continue over the 21st century, and although climate models are less certain about predicted trends in precipitation, the southwestern United States is expected to become warmer and drier (USFWS 2007b). In addition, precipitation is expected to decrease in the southwestern United States, and many semi-arid regions will suffer a decrease in water resources due to climate change, as a result of less annual mean precipitation and reduced length of snow season and snow depth. Approximately half of the precipitation within the range of the Chiricahua Leopard Frog typically falls in the summer months; however, the impacts of climate change on summer precipitation are not well understood. Drought conditions in the southwestern United States have increased over time and have likely contributed to loss of Chiricahua Leopard Frog populations since the species was originally listed in 2002, and likely historically. Climate change trends are likely to continue, and the impacts on species will likely be complicated by interactions with other factors (e.g., interactions with nonnative species and disease). 	Comment by Angela Barclay: Should this go into Effects section? Same question for all subsequent species.	Comment by Larry Jones: Kudos for this…for aquatic species make sure it is clear that loss of surface water from increased evapotranspiration during frequent droughts is highlighted. You can cite Lenart 2007 (the booklet) for that sort of thing.


Habitat


The Chiricahua Leopard Frog was historically an inhabitant of a variety of aquatic habitats, including cienegas, pools, livestock tanks, lakes, reservoirs, streams, and rivers at elevations of 3,281 to 8,890 feet (USFWS 2007b). Of those sites occupied by Chiricahua Leopard Frogs in New Mexico from 1994–1999, 67% were creeks or rivers, 17% were springs or spring runs, and 12% were stock tanks (see USFWS 2008c). In Arizona, slightly more than half of all known historical localities are natural free-flowing aquatic systems, a little less than half are stock tanks, and the remaining locations are lakes and reservoirs. Sixty-three percent of populations extant in Arizona from 1993–1996 were found in stock tanks (USFWS 2008c). The Chiricahua Leopard Frog is now often restricted to springs, livestock tanks, ponds and streams in the upper portions of watersheds where nonnative predators (e.g., sportfishes, bullfrogs, crayfish, or barred tiger salamanders [Ambystoma mavortium mavortium]) either have not yet invaded or been introduced, or where the numbers of nonnative predators are few and habitats are complex which allow Chiricahua Leopard Frogs to coexist with these species. Adult frogs eat arthropods and other invertebrates (AGFD 2006; USFWS 2008c). Larvae are herbivorous and eat algae, organic debris, plant tissue, and minute organisms in the water. Stomach analyses of other members of the leopard frog complex from the western United States show a wide variety of prey items, including many types of aquatic and terrestrial invertebrates and small vertebrates.


Reproductive Biology


The life history of the Chiricahua Leopard Frog is a complex life cycle, consisting of eggs and larvae that are entirely aquatic and adults that are primarily aquatic but also may be terrestrial at times (USFWS 2007b, 2011a). Populations at elevations below 5,900 feet above mean sea level tended to oviposit from spring through late summer, with most activity taking place before June. Populations above 5,900 feet above mean sea level tend to breed from June through August. Spherical masses of up to approximately 1,500 eggs are laid in quiet pools, typically attached to vegetation. After hatching, tadpoles remain in the water where they feed and grow. Tadpoles metamorphose in three to nine months and may overwinter. Larval Chiricahua Leopard Frogs are primarily herbivorous, while the diet of adults contains a wide variety of insects and other arthropods. 


Chiricahua Leopard Frogs have the ability to disperse among suitable habitats; this dispersal ability allows the species to colonize suitable habitat from a nearby extant population of frogs (USFWS 2008c, 2011a). Dispersal may occur via active movement of frogs or passive movement of tadpoles along stream courses. Current evidence suggests that dispersal of Chiricahua Leopard Frogs can be up to 1 mile overland, 3 miles within intermittent drainages, and 5 miles within perennial drainages. Dispersal of this species, and thus fluctuation of site occupancy, is largely thought to occur during the summer monsoon. Ranid site occupancy is known to fluctuate, particularly at stock tanks and other small aquatic systems where water availability changes. 


Rangewide Distribution and Abundance


The Chiricahua Leopard Frog is found in central and southeastern Arizona; west-central and southwestern New Mexico; and in Mexico, in northern Sonora and the Sierra Madre Occidental of Chihuahua (USFWS 2008c, 2011a). In Mexico, 19 and eight localities are known from northeastern Sonora and northern and west-central Chihuahua, respectively; however, the distribution of the species is unclear, and the status of the species is poorly understood. The Chiricahua Leopard Frog apparently has disappeared from more than 75% of its historical localities; the species has been extirpated from about 80% to 85% of its historical localities in Arizona and New Mexico (USFWS 2008b, 2008c). Die-offs of Chiricahua Leopard Frogs were first noted in Arizona at Sycamore Canyon in the Pajarito Mountains in 1974 and in Gardner Canyon in the Santa Rita Mountains in 1977 and 1978 (USFWS 2008c). During subsequent extensive surveys from 1994 to 2001, the Chiricahua Leopard Frog was found at 87 sites in Arizona, including 21 northern localities and 66 southern localities. In New Mexico, the species was found at 41 sites from 1994 to 1999; 31 of those were verified extant during 1998 and 1999. From May through August 2000, the Chiricahua Leopard Frog was found extant at only eight of 34 sites where the species occurred in New Mexico from 1994 to 1999. 


Arizona Distribution and Abundance 


The Chiricahua Leopard Frog is still extant in most major drainages in Arizona and New Mexico where it occurred historically, with the exception of the Little Colorado River drainage in Arizona and possibly the Yaqui River drainage, and in many other rivers, valleys, and mountains ranges in Arizona (USFWS 2008c, 2011a). Recently in southeastern Arizona, the species was thought to be absent from all but one of the valley bottom cienega complexes because, despite repeated surveys, no records existed for the following mountain ranges: Chiricahua Mountains, Pinaleño Mountains, and Peloncillo Mountains (USFWS 2007b, 2008c). However, four tanks and one spring site in the Peloncillo Mountains have recent records of the species (2007 to the present) and are considered currently occupied (USFWS 2011c). Additionally, a 5.84-mile reach of Cave Creek (and associated ponds in or near the channel) within the Chiricahua Mountains is considered to provide suitable habitat for the species, and the USFWS is planning to captively breed tadpoles for release into a pond there soon.	Comment by Larry Jones: This sen tence contradicts itself (it is extant most places….except many rivers valleys and mountain ranges.


Status and Distribution in the Action Area


As previously mentioned, tThe action area overlaps a portion of Recovery Unit 2 (Santa Rita-Huachuca-Ajos/Bavispe) as designated by the Chiricahua Leopard Frog Recovery Plan which includes two management areas (MAs): the Santa Rita MA (number 5) and the Empire Cienega MA (number 4) (USFWS 2007b). Additionally, two critical habitat map units (Unit 8, Eastern Slope of the Santa Rita Mountains and Unit 9, Las Cienegas National Conservation Area) occur entirely within the action area (USFWS 2012). Within Unit 8, all but Los Posos Gulch Tank are currently occupied breeding sites, but was considered unoccupied at the time of listing of the critical habitat designation; the remaining four tanks collectively form a metapopulation. Unit 9 was designated as critical habitat because it was occupied at the time of listing and is also essential for the conservation of the species because currently contains PCEs 1 and 2. Empire Gulch was occupied at the time of listing, and Chiricahua Leopard Frogs are known to breed in a reach of Empire Gulch near Empire Ranch, and the population(s) in this unit currently acts as an isolated population(s). As previously mentioned, approximately 60 metamorphosed Chiricahua Leopard Frogs and 400 tadpoles were released to Las Cienegas NCA in fall 2011. 


As part of an effort intended to create, enhance, and protect habitat for at-risk species within the Las Cienegas NCA, Caldwell et al. (2011) identified suitable areas for Chiricahua Leopard Frog re-establishment within Upper and Lower Cienega Creek, and in other portions of the Empire Valley. This effort, referred to as the “F.R.O.G. Project”, is described as including the entire Cienega Creek drainage basin, particularly areas upstream of the Las Cienegas NCA. The overall purpose of this project is to re-establish and preserve viable populations of native aquatic species in Las Cienegas NCA, adjoining Empire Valley, and surrounding montane areas in the Cienega Creek drainage basin.


Recent Surveys 


Surveys by WestLand Resources. Chiricahua Leopard Frog surveys within the action area were conducted by WestLand in 2008, 2009, 2010, and 2011 (WestLand 2009c, 2009d, 2011c). Surveys were completed according to protocols developed by the AGFD and recommended by the USFWS, which included completion of a Chiricahua Leopard Frog Visual Encounter Survey Form for sites with surface water. A dip net or compact disk playback system was used in some instances to confirm identification. Prior to protocol-level surveys, WestLand conducted reconnaissance in August and September 2006 of 15 sites in the action area known to support or suspected of supporting surface water and no frogs were detected (WestLand 2009c).


In 2008, surveys included 25 ponds, tanks, and springs, and seven intermittent drainage reaches totaling approximately 12 miles (WestLand 2009c). The ponds, tanks, and springs were located from about 4 miles north of Mount Fagan to the Greaterville vicinity. An additional seven tanks or springs were visited but not surveyed because they were dry. The seven intermittent drainage reaches were distributed from the lower (north) end of Davidson Canyon to the lower end of Box Canyon. The only drainage reach in the action area that supported intermittent flows during the survey period was an approximately 300-foot reach immediately downstream of Rosemont Spring. In addition to intermittent drainage reaches, 20 miles of ephemeral channels, including 6.5 miles in the action area, were searched for frog habitat in 2008. In 2009, surveys included 43 ponds, tanks, springs, and intermittent drainage reaches in and adjacent to the action area; many of the features surveyed in 2006 and 2008 were re-visited in 2009 (WestLand 2009d). Surveys in 2009 included Davidson Canyon, North Canyon, Oak Tree Canyon, Empire Gulch, and lower Cienega Creek (from near the Davidson Canyon confluence to Interstate 10). Searches were also conducted for potential frog habitat, but formal surveys were not conducted along approximately 40.9 miles of ephemeral drainages in Box Canyon, Mulberry Canyon, north and south Sycamore canyons, Davidson Canyon, Oak Tree Canyon, North Canyon, and upper Cienega Creek. In 2010, surveys included 58 ponds, tanks, springs, and intermittent drainage reaches in and adjacent to the action area; many of the features surveyed in 2006 and 2008-2009 were revisited in 2010 (WestLand 2011c). In 2011, surveys included 63 ponds, tanks, springs, and intermittent drainage reaches in and adjacent to the action area; many of the features surveyed in 2006 and 2008–2010 were revisited in 2011. Searches were also conducted for potential frog habitat in both years. 


Additional Surveys. Several additional Chiricahua Leopard Frog locations in the northeastern Santa Rita Mountains in and adjacent to the action area were surveyed in 2008 and 2009 by various resource agencies (Forest Service, AGFD, and USFWS) (Rorabaugh 2010). The F.R.O.G. Project Frog Conservation Project conducted surveys within the action area in 2010 (WestLand 2011c). Sampling efforts for this species were conducted at four locations (Cinco Ponds, Empire Gulch Spring, Gardner Canyon/Cienega Creek confluence, and the headwaters at Cienega Creek) on the Las Cienegas NCA between 2002 and 2010 (Rosen 2010).


Survey Results	Comment by Larry Jones: why a separate section on results ?


Surveys by WestLand Resources. No Chiricahua Leopard Frogs were detected within the action area in 2006 (WestLand 2009c). The locations and results of all surveys conducted within and adjacent to the action area in years 2008–2011 (except for Rosen 2010) are detailed in Appendix C and displayed in Figure 76. Included in the table are approximate locations relative to the proposed fence line of the mine and action area and whether the locations occur within proposed critical habitat. The information in Appendix C is summarized below:


Chiricahua Leopard Frogs were documented in two locations within the proposed fence line of the preferred alternative in 2008 (Lower Stock Tank and East Dam), but have not been detected there since, despite annual surveys.


Chiricahua Leopard Frogs were documented as occurring in 18 locations within the action area, including three locations within the Upper and Lower Reaches of Box Canyon, from 2008-2011.


The three nearest occurrences of Chiricahua Leopard Frogs to the proposed fence line of the preferred alternative occurred in 2008 atare Oak Tree Canyon Tank, Highway Tank, and South Sycamore Canyon, 0.2 mile south, 0.3 southeast, and 0.3 mile southwest of the fence line, respectively.


Chiricahua Leopard Frogs have been documented in four locations within the action area (but outside the fence line) in areas that are fed by groundwater: Box Canyon–Dam Structure (2008, 2009, and 2011), Empire Gulch (2009, 2010, and 2011), Well in Ophir Gulch (2010 and 2011), and South Sycamore Canyon (2008). The remainingder documented of the locations where they have been documented are fed by stormwater flows.


Chiricahua Leopard Frogs are known to occur in seven locations within the action area in proposed critical habitat: five within unit 8 and two within unit 9. Known breeding locations for Chiricahua Leopard Frog within the action area include: Empire Gulch (2009, 2010, and 2011), Granite Mountain Tank (2008, 2009, and 2010), Greaterville Tank (2008, 2009, 2010, and 2011), Louisiana Gulch (2008, 2009, and 2010), and Los Posos Gulch Stock Tank (2008) (see Appendix C) (Rorabaugh 2010; Rosen 2010; Rosen and Caldwell 2004; WestLand 2009d).


Additional Surveys. During sampling efforts at four locations (Cinco Ponds, Empire Gulch Spring, Gardner Canyon/Cienega Creek confluence, and the headwaters at Cienega Creek) on the Las Cienegas NCA, Rosen (2010) only reported evidence of breeding (i.e., larval individuals were noted) at the Empire Gulch Spring site between 2002 and 2010, although a few individual Chiricahua Leopard Frogs were noted at each site sometime during the 9-year study. Additionally, a steady rise in numbers of Chiricahua Leopard Frogs was observed at Empire Gulch Spring from 2003 to 2010 for unknown reasons.


Gila Chub


Listing Status


The Gila Chub (Gila intermedia) was listed as endangered with critical habitat on November 2, 2005 (USFWS 2005a).


Critical Habitat Designation


Critical habitat for Gila Chub includes seven river units encompassing approximately 160 miles in Grant County, New Mexico, and Yavapai, Gila, Greenlee, Graham, Cochise, Pima, Santa Cruz, and Pinal counties in Arizona (USFWS 2005a). The PCEs of critical habitat include, but are not limited to, the following habitat components (USFWS 2005a:66687): 


1. Perennial pools, areas of higher velocity between pools, and areas of shallow water among plants or eddies all found in headwaters, springs, and cienegas, generally of smaller tributaries;


1. Water temperatures for spawning ranging from 17°C to 24°C (62.6°F–75.2°F), and seasonally appropriate temperatures for all life stages (varying from approximately 10°C–30°C); 


1. Water quality with reduced levels of contaminants, including excessive levels of sediments adverse to Gila Chub health, and adequate levels of pH (e.g., ranging from 6.5–9.5), dissolved oxygen (e.g., ranging from 3.0–10.0) and conductivity (e.g., 100–1,000 mmhos); 


1. Food base consisting of invertebrates (e.g., aquatic and terrestrial insects) and aquatic plants 
(e.g., diatoms and filamentous green algae); 


1. Sufficient cover, which consists of downed logs in the water channel, submerged aquatic vegetation, submerged large tree root wads, undercut banks with sufficient overhanging vegetation, large rocks and boulders with overhangs, a high degree of streambank stability, and a healthy, intact riparian vegetation community; 


1. Habitat devoid of nonnative aquatic species detrimental to Gila Chub or habitat in which detrimental nonnatives are kept at a level that allows Gila Chub to continue to survive and reproduce; and 


1. Streams that maintain a natural flow pattern, including periodic flooding.


Critical habitat for this species occurs along Cienega Creek within the action area within the Lower Santa Cruz River watershed (Area 5) (Figure 87) (USFWS 2005a). Approximately 6 miles (474.9 acres) of this area of critical habitat occurs within the action area in lower Cienega Creek between Interstate 10 and the confluence with Davidson Canyon. Another 11.6 miles (843.6 acres) of critical habitat occurs within the action area in upper Cienega Creek and Empire Gulch on BLM lands within the Las Cienegas National Conservation Area (NCA). Both Cienega Creek and Empire Gulch contain one or more PCE: perennial pools, the necessary vegetation that provides cover, and adequate water quality. There are recent documented occurrences of Gila Chub in both segments of designated critical habitat within the action area and are, therefore, considered occupied. The populations within lower Cienega Creek and Empire Gulch are considered unstable and those within upper Cienega Creek are considered stable. 


Taxonomy


The Gila genus is a complex association of Cyprinid cyprinid fishes inhabiting the western United States and Mexico. Gila Chub has been recognized as a distinct species since the 1850s, with the exception of a short period in the mid-1900s when it was considered a subspecies of Gila G. robusta (USFWS 2005a). For the past 30 years, Gila G. intermedia has been recognized as a full monotypic species, separate from the polytypic species Gila G. robusta (USFWS 2005a). Gila intermedia is considered most closely related to Gila robusta r. robusta and Gila robusta r. grahami (AGFD 2002). 	Comment by Larry Jones: personal choice, but I gravitate to not repeating genera or nominal subspecies unless there is confusion (or at beginning of sentence). I won’t keep doing this….


Threats and Limiting Factors


The primary threats to Gila Chub include predation by, and competition with, nonindigenous organisms, including fish in the family Centrarchidae; other fish species, bullfrogs, and crayfish; and habitat degradation from surface water diversions and groundwater pumping and withdrawals (USFWS 2005a). Secondary threats include habitat alteration resulting from numerous human-caused factors, such as improperly managed livestock grazing, wildfire, agriculture, mining, road building, residential development, and recreation. Current remaining Gila Chub populations are often small, fragmented, and at risk from known and potential threats, and from random natural events such as drought, flood events, and wildfire. Primary threats to designated critical habitat include: fire, nonnative species, and water use in lower Cienega Creek; fire and nonnative species in upper Cienega Creek; and fire and grazing in Empire Gulch. 


Similar to the Chiricahua Leopard Frog the effects of climate change (i.e., decreased precipitation and water resources) are a threat to many species, including the Gila Chub. For example, temperatures rose in the 20th century and warming is predicted to continue over the 21st century, and although climate models are less certain about predicted trends in precipitation, the southwestern United States is expected to become warmer and drier (USFWS 2007b). In addition, precipitation is expected to decrease in the southwestern United States, and many semi-arid regions will suffer a decrease in water resources due to climate change, as a result of less annual mean precipitation and reduced length of snow season and snow depth. Approximately half of the precipitation within the range of the Gila Chub typically falls in the summer months; however, the impacts of climate change on summer precipitation are not well understood. Drought conditions in the southwestern United States have increased over time and have likely contributed to loss of Gila Chub populations since the species was originally listed in 2005, and likely historically. Climate change trends are likely to continue, and the impacts on species will likely be complicated by interactions with other factors (e.g., interactions with nonnative species and other habitat-disturbing activities). 


Habitat


In Arizona, the Gila Chub is normally found at elevations ranging between 2,720 and 5,420 feet above mean sea level in the smaller headwater streams, cienegas, and springs or marshes of the Gila River basin; commonly inhabiting pools, but can also use a diversity of habitats including small artificial impoundments such as human-made ponds (AGFD 2002; USFWS 2005a). Adults have typically been collected from deep pools with heavily vegetated margins and undercut banks, while juveniles have been collected from riffles, pools, and undercut banks of runs. In larger stream systems, they commonly use heavily vegetated backwaters for cover and feeding. Although the species is considered omnivorous, adults appear to be principally carnivorous, feeding on large and small terrestrial and aquatic insects and other small fishes, while smaller individuals often feed on organic debris and aquatic plants, especially filamentous algae and diatoms (unicellular or colonial algae). Thus, suitable habitat for the Gila Chub should offer a good mix of food for the various life stages of the species.


 















Figure 87. Gila Chub and Gila Topminnow Survey Locations.



Reproductive Biology


Gila Chub likely mature in their second to third year, with reproduction typically occurring from late spring into summer within stream systems, possibly extending into late winter in springs with constant temperatures (AGFD 2002; USFWS 2005a). Warmer water temperatures (68°F–75.2°F) appear to 


contribute to successful spawning, which typically occurs over beds of submerged aquatic vegetation or root wads; and one study even demonstrated that higher temperatures (up to 84.2°F) resulted in faster growth. 


Rangewide Distribution and Abundance


Historically, Gila Chub were recorded from numerous rivers, streams, and spring-fed tributaries throughout the Gila River basin in southwestern New Mexico, central and southeastern Arizona, and northern Sonora, Mexico (USFWS 2008g). Several populations may have originally had basin-wide distributions (e.g., Babocomari and Santa Cruz rivers). Currently, the Gila Chub is restricted to small, isolated populations scattered throughout its historical range and it has been eliminated from approximately 85% to 90% of formerly occupied habitat (USFWS 2005a). Of 47 known populations, 
29 are considered occupied; four of these are newly established populations. All 29 populations are considered small, isolated, and subject to some form of threat; and nonnative species are present in 27 of the populations. In New Mexico, the Gila Chub is extant only in Turkey Creek, Grant County. In Mexico, it has been reduced to two small spring areas, Cienega los Fresnos and Cienega la Cienegita, adjacent to the Arroyo los Fresnos (tributary of the San Pedro River), within 1.2 miles of the Arizona-Mexico border. No Gila Chub remain in the Mexican portion of the Santa Cruz River basin.


Arizona Distribution and Abundance


Historically, the range of the Gila Chub covered more than one-quarter of southeastern Arizona. Currently, the Gila Chub is only found in Indian, Larry, Little Sycamore, Silver, Spring, Sycamore, and Walker creeks and Lousy Canyon (Yavapai County), Sabino Canyon (Pima County), Sheehy Spring and O’Donnell Creek (Santa Cruz County), Cienega Creek (Pima and Santa Cruz counties), Redfield and Bass canyons (Graham and Cochise counties), Babocomari River (Santa Cruz and Cochise counties), the San Carlos and Blue rivers (Gila and Graham counties), Harden Cienega and Dix creeks, (Greenlee County), Eagle Creek (Graham and Greenlee counties), and Bonita Creek (Graham County) in Arizona (USFWS 2005a). Populations in the Salt and San Simon rivers have been extirpated. Establishment of new populations of Gila Chub has been attempted in six sites in Arizona; five sites remain extant and are included in the above list of occupied areas.


Status and Distribution in the Action Area


There is no suitable habitat, or known occurrences of this species, within the footprint of the proposed mineproject, and surveys for this species have not been conducted within the action area for the purposes of the proposedis project. Gila Chub have been reported recently, however, from the Las Cienegas NCA, upstream of the confluence of Cienega Creek with Davidson Canyon, and from the Cienega Creek Natural Preserve (owned and managed by Pima County); both of these reaches of Cienega Creek are located within the action area (Simms 2009; USFWS 2005b). In 2002, two Gila Chub were collected in the Cienega Creek Natural Preserve upstream of “railroad bridge” from a “deep pool” in the area covered by the Rincon Peak quadrangle map, on which coverage of Cienega Creek begins about 1 mile upstream of the Davidson Canyon confluence (Reinthal 2009). In 2005 and 2006, five reaches of Cienega Creek were sampled for fish during annual stream flow mapping by Pima Association of Governments. Gila Chub were “observed” in Stream Reach 3, immediately upstream of the Davidson Canyon confluence (USFWS 2005b, 2006). Although Stream Reach 2, immediately downstream of the Davidson Canyon confluence, is described as “the best habitat for chub and topminnow” (USFWS 2005b), no Gila Chub were reported in this reach in either 2005 or 2006 (USFWS 2005b, 2006). 


As part of an ongoing program established by the Bureau of Reclamation, Cienega Creek was one location in the Gila River basin where fish monitoring was conducted from 2007 through 2010 (Kesner and Marsh 2010; Marsh and Kesner 2011). Sampling was conducted at two locations in Cienega Creek: Station 1 (upstream of the confluence of Davidson Canyon) and Station 2 (downstream of the confluence with Davidson Canyon) (see Figure 8). No Gila Chub were taken at either station in 2007 and 2008 (Marsh and Kesner 2008; Kesner and Marsh 2009); one Gila Chub was collected at Station 1 in 2009 (Marsh and Kesner 2010); and five Gila Chub were collected at Station 1 in 2010 (Marsh and Kesner 2011). 


Additionally, Gila Chub have been documented in Empire Gulch in 1995 and in 2001 (USFWS 2005a), and within Cienega Creek during various survey efforts from 1985 to 1995 (Weedman et al. 1996). The BLM conducted fish sampling efforts in 2005, 2007, and 2008 within the lower and upper reaches of Cienega Creek and within Mattie Canyon in 2007 and 2008, and Gila Chub were captured during each effort (Ehret and Simms 2009). As part of an effort intended to create, enhance, and protect habitat for at-risk species within the Las Cienegas NCA, Caldwell et al. (2011) identified numerous suitable renovated pond sites for Gila Chub re-establishment within Upper and Lower Cienega Creek, and within other portions of the Empire Valley.


Gila Topminnow


Listing Status


Gila Topminnow (Poeciliopsis occidentalis occidentalis) was listed as endangered in 1967 without critical habitat (USFWS 1967). 


Recovery Plan


A recovery plan for Gila Topminnow was completed in 1984 (USFWS 1983) and revised in 1998 (Weedman 1998). No recovery units or management areas were developed within this recovery plan; however, the plan identified the following (Weedman 1998:iv-v):	Comment by Larry Jones: It was cited in 1983 as having been completed in 1984?	Comment by Angela Barclay: http://www.fws.gov/southwest/es/arizona/Documents/SpeciesDocs/GilaTopminnow/USFWS%201984.PDF	Comment by Angela Barclay: http://www.fws.gov/southwest/es/arizona/Documents/SpeciesDocs/GilaTopminnow/gtop94fn.pdf


Recovery Objectives: Delisting of the subspecies is not considered feasible in the foreseeable future. The short-term goal of this plan is to prevent extirpation of the species from its natural localities in the U.S. and reintroduce it into suitable habitat within its former range. Downlisting of the Gila Topminnow in the United States is possible. Recovery to a level of threatened is realistically estimated to take 20 years. The recovery category for this species is 9C.


Recovery Criteria: Downlisting of the Gila Topminnow will be considered when: 1) Survival of the species in the U.S. is ensured by protecting existing natural populations and maintaining refugia stocks from each; 2) Populations are reestablished within the species' historic range according to guidelines identified in this plan; 3) Protocols for population, habitat and genetic monitoring are developed, funded, and started. Natural (Level 1) populations and mixed populations will be established in Level 2 and Level 3 sites as described in the recovery section of this plan. Level 2 populations will be considered established only when they have persisted a minimum of 10 years.





Actions Needed:


1. Prevent extinction by protecting remaining natural and long-lived reestablished populations.


2. Reestablish and protect populations throughout historic range.


3. Monitor natural and reestablished populations and their habitats.


4. Develop and implement genetic protocol for managing populations.


5. Study life-history, genetics, ecology, and habitat of Gila Topminnow and interactions with nonnative aquatic species.


6. Inform and educate the public and resource managers.


Taxonomy


The genus Poeciliopsis comprises 19 known species (USFWS 1998). Gila Topminnow originally was listed as Poeciliopsis occidentalis (USFWS 2008h). The species was later revised to include two subspecies, P. o. occidentalis (Gila Topminnow) and P. o. sonoriensis (Yaqui Topminnow) (AGFD 2001). USFWS has not yet published a technical correction in the Federal Register to reflect the common belief that these two entities are indeed separate species; therefore, the taxa listed under the ESA are 
P. o. occidentalis and P. o. sonoriensis, both of which receive full protection. 	Comment by Larry Jones: ah…you did it yourself…might as well be consistent.


Threats and Limiting Factors


The primary threats to Gila Topminnow populations are habitat destruction and introduction of nonnative species (Weedman 1998, The Gila Topminnow is highly vulnerable to adverse effects from nonindigenous aquatic species (USFWS 1998, 2008h). Predation and competition from nonindigenous fishes have been a major factor in its decline and continue to be a major threat to the remaining populations of Gila Topminnow. Additional threats include continued urban and suburban development, resulting in spring habitat development, stream and river channelization, aquifer and groundwater pumping, increased water pollution, and water diversions; and general habitat degradation resulting from drought, livestock grazing, mining, timber cutting, road maintenance, and recreation. All of these actions pose threats through increased erosion, intensified flood events, and decreased groundwater storage available to existing populations of Gila Topminnow and suitable habitats for reestablishment of Gila Topminnow populations.


Similar to the previouslydiscussed species, the effects of climate change (i.e., decreased precipitation and water resources) are a threat to many species, including the Gila Topminnow. For example, temperatures rose in the 20th century and warming is predicted to continue over the 21st century, and although climate models are less certain about predicted trends in precipitation, the southwestern United States is expected to become warmer and drier (USFWS 2007b). In addition, precipitation is expected to decrease in the southwestern United States, and many semi-arid regions will suffer a decrease in water resources due to climate change, as a result of less annual mean precipitation and reduced length of snow season and snow depth. Approximately half of the precipitation within the range of the Gila Topminnow typically falls in the summer months; however, the impacts of climate change on summer precipitation are not well understood. Drought conditions in the southwestern United States have increased over time and have likely contributed to loss of Gila Topminnow populations since the species was originally listed in 1967, and likely historically. Climate change trends are likely to continue, and the impacts on species will likely be complicated by interactions with other factors (e.g., interactions with nonnative species and other habitat-disturbing activities). 


Habitat


The habitat requirements of Gila Topminnows are broad; although preferring shallow, warm, fairly quiet waters, they also are easily acclimated to a much wider range of conditions including both lentic and lotic habitats with moderate currents (USFWS 1998, 2008h). Gila Topminnows formerly occupied headwater springs, vegetated margins, and backwater areas of intermittent and perennial streams and rivers (AGFD 2001), appearing to prefer shallow warm water in a moderate current with dense aquatic vegetation and algae mats. Gila Topminnows can withstand water temperatures from near freezing to 90°F to 100°F, and can live in a fairly wide range of water chemistries, pH ranging from 6.6 to 8.9, dissolved oxygen from 2.2 to 11 mg/L, and salinities from tap water to sea water. Gila Topminnows are omnivorous, likely using a broad spectrum of foods such as detritus and amphipod crustaceans; but also feeding voraciously on aquatic insect larvae, especially mosquitoes, when abundant (AGFD 2001).


Reproductive Biology


Gila Topminnows are viviparous, and females exhibit superfetation, in which two or more groups of embryos develop simultaneously at different stages (AGFD 2001; USFWS 2008h). The reproductive season normally lasts from April through November, but young may be produced year-round in some thermally stable springs. The typical brood size ranges from 10 to 15 young, with larger broods produced during the summer. Brood size and the onset of breeding can be influenced by several factors, such as food abundance, photoperiod, temperature, predation, and female size. Sexual maturity can be attained as early as 2 months or as late as 11 months following birth, depending on the season of birth.


Rangewide Distribution and Abundance


Historically, the Gila Topminnow was abundant in the Gila River drainage in New Mexico, Arizona, and Mexico and was one of the most common fishes of the Colorado River basin, particularly in the Santa Cruz system (AGFD 2001; USFWS 2008h). Presently, only 11 of the 15 recent natural Gila Topminnow populations are considered extant and only four (Cienega Creek, Monkey Spring, Cottonwood Spring, and Fresno Canyon) do not contain nonindigenous fish and, therefore, can be considered currently secure from nonindigenous fish threats. There have been at least 175 wild sites stocked with Gila Topminnow; however, topminnows persist at only 18 of these locations, including one site that is outside the historical range and four sites containing nonindigenous fish species. 


Arizona Distribution and Abundance


In Arizona, the Gila Topminnow historically was found in most perennial springs, streams, and vegetated margins of rivers in the Gila River drainage in Yavapai, Gila, Pinal, Maricopa, Graham, Greenlee, Cochise, Pima, Santa Cruz, and Yuma counties (AGFD 2001). Currently, disjunct populations are present in nine to 11 natural locations, 22 to 24 reintroduced locations within the Gila River drainage, and one location in the Bill Williams River drainage (Yerba Mansa). Of these locations, 15 are springs and the remainder consists of creeks and washes. 


Status and Distribution in the Action Area


There is no suitable habitat, or known occurrences of this species, within the footprint of the proposed mine, and surveys for this species have not been conducted within the action area for the purposes of the proposed is project. As part of an ongoing program established by the Bureau of Reclamation, Cienega Creek was one location in the Gila River basin where fish monitoring was conducted from 2007 through 2010 (Kesner and Marsh 2010; Marsh and Kesner 2011). Sampling was conducted at two locations in Cienega Creek (Station 1 and Station 2 [see Figure 87] as described above for the Gila Chub); and 26 Gila Topminnows were taken in 2007, 96 in 2008, 61 in 2009, and 255 in 2010. Lower Davidson Canyon Creek (from the confluence with Cienega Creek up to the location where a head cut forms a barrier to upstream movement) may provide suitable habitat for this species during high-water events. 


Gila Topminnows have been reported recently from the Las Cienegas NCA and from the Cienega Creek Natural Preserve within the action area (Simms 2009; USFWS 2005b). Gila Topminnows were considered “numerous” in Stream Reaches 2 and 3 in 2005 (USFWS 2005b), and in 2006, approximately 100 were collected immediately upstream of Stream Reach 2 (USFWS 2005a). Gila Topminnows have been reported in the past within additional reaches of Cienega Creek during various survey efforts from 1985 to 1995 (Weedman et al. 1996). USFWS (1998) reports that Gila Topminnows are found in over 13 km of Cienega Creek and that no nonnative fish are present within this stretch, representing the largest natural topminnow habitat known within the species entire range. Gila Topminnows were captured by the BLM within the lower and upper reaches of Cienega Creek in 2005, 2007, and 2008, and one was captured within Mattie Canyon in 2007 but none were observed in 2008 (Ehret and Simms 2009). Gila Topminnows within Cienega Creek have experienced statistically significant declines since 1989; however, the species has remained present in most of the sampling stations from 1989 through 2005, and appears to have expanded back into Mattie Canyon in 2006 (Bodner et al. 2007). As part of an effort intended to create, enhance, and protect habitat for at-risk species within the Las Cienegas NCA, Caldwell et al. (2011) identified numerous new suitable renovated pond sites for Gila Topminnow re-establishment within Upper and Lower Cienega Creek, and within other portions of the Empire Valley.


Huachuca Water Umbel


Listing Status


The Huachuca water umbel (Lilaeopsis schaffneriana var. recurva) was listed as an endangered species on January 6, 1997 (USFWS 1997c). Critical habitat was designated on July 12, 1999 (USFWS 1999).


Critical Habitat Designation


Critical habitat for Huachuca water umbel includes seven units in the following areas: Sonoita Creek, Santa Cruz River, Scotia Canyon, Sunnyside Canyon, Garden Canyon, and the Verde River in Yavapai County; lower Gila River, San Pedro River, and Aravaipa Creek in Pinal and Graham counties; portions of Eagle Creek in Graham and Greenlee counties; and the upper Gila River in Catron, Grant, and Hidalgo counties, New Mexico (USFWS 1999). The PCEs of critical habitat include, but are not limited to, the following habitat components (USFWS 1999:37444):


1. Sufficient perennial base flows to provide a permanently or nearly permanently wetted substrate for growth and reproduction of Lilaeopsis;


A stream channel that is relatively stable but subject to periodic flooding, which provides for rejuvenation of the riparian plant community and produces open microsites for Lilaeopsis expansion;


A riparian plant community that is relatively stable over time and in which nonnative species do not exist or are at a density that has little or no adverse effect on resources available for Lilaeopsis growth and reproduction; and


In streams and rivers, refugial sites in each watershed and in each reach, including but not limited to, springs or backwaters of main stem rivers, allowing each population to survive catastrophic floods and recolonize larger areas.


There is no designated critical habitat for this species within the action area.


Taxonomy


In the genus Lilaeopsis, the species schaffneriana is one of five species in North America and contains only one variety, recurva (AGFD 2003). The USFWS originally listed this taxon as Lilaeopsis schaffneriana ssp. recurva (USFWS 1997c). As of November 13, 1999, however, L. schaffneriana var. recurva is used by USFWS in its List of Endangered and Threatened Plants (AGFD 2003). Subspecies recurva is used by other authorities.


Threats and Limiting Factors


Habitats for Huachuca water umbel are threatened by growing water demands and associated diversions and impoundments, livestock grazing (which contributes to the degradation of watersheds resulting in destructive flooding), introduction of invasive nonnative plant species, and sand and gravel mining (AGFD 2003; USFWS 2008f). Some wetland areas occupied by Huachuca water umbel have been invaded by nonnative plants, including Bermuda grass (Cynodon dactylon) and watercress (Rorippa nasturtium-aquaticum). There is evidence that water umbels are often outcompeted, and sometimes even eliminated, by these nonnative species. Huachuca water umbel seems to do best along stream courses where flooding and scouring periodically remove competing vegetation, situations where Huachuca water umbel persists because of its ability to recolonize from rhizomes. After spring floods scour a riparian system containing Huachuca water umbel, it is typically one of the first plants to reestablish. 


Similar to the previously-discussed species, the effects of climate change (i.e., decreased precipitation and water resources) are a threat to many species, including the Huachuca water umbel. For example, temperatures rose in the 20th century and warming is predicted to continue over the 21st century, and although climate models are less certain about predicted trends in precipitation, the southwestern United States is expected to become warmer and drier (USFWS 2007b). In addition, precipitation is expected to decrease in the southwestern United States, and many semi-arid regions will suffer a decrease in water resources due to climate change, as a result of less annual mean precipitation and reduced length of snow season and snow depth. Approximately half of the precipitation within the range of the Huachuca water umbel typically falls in the summer months; however, the impacts of climate change on summer precipitation are not well understood. Drought conditions in the southwestern United States have increased over time and have likely contributed to loss of Huachuca water umbel populations since the species was originally listed in 1997, and likely historically. Climate change trends are likely to continue, and the impacts on species will likely be complicated by interactions with other factors (e.g., interactions with nonnative species and other habitat-disturbing activities). 	Comment by Larry Jones: See previous comments and be consistent.


Habitat


The Huachuca water umbel is an herbaceous, semiaquatic to occasionally fully aquatic, perennial plant requiring perennial water, gentle stream gradients, and mild winters; occurring in cienegas or marshy wetlands at elevations ranging from approximately 2,000 to 6,000 feet above mean sea level within Sonoran desertscrub, grassland or oak woodland, and conifer forest vegetation communities (AGFD 2003; USFWS 1999). Plants can be found in unshaded or shaded sites in shallow water, saturated soil near seeps, or in springs and streams where it grows in submerged sand, mud, and/or silt in water depths ranging from 2.0–16.0 inches, but occasionally as deep as 10.0 inches. The current availability of habitat for the Huachuca water umbel is of concern as cienegas, perennial streams, and rivers in the desert southwest are becoming increasingly rare with estimates that up to 90% of the riparian habitat along Arizona’s major desert watercourses have been lost, degraded, or altered over the years; and this species only occupies a small portion of these rare habitats. 


Reproductive Biology


The Huachuca water umbel is an herbaceous, semi-aquatic perennial plant with slender, erect leaves that reproduces sexually through flowering and asexually from rhizomes, which is likely the primary reproductive mode (USFWS 1997c). An additional dispersal opportunity occurs as a result of the dislodging of clumps of plants, possibly allowing this species to re-root in different sites along an aquatic system during flooding or high-flow events. Flowering has been observed from March through October, although Huachuca water umbel typically flowers in June through August, with fruits developing in July through September (Arizona Rare Plant Committee n.d.[2002]).


Rangewide Distribution and Abundance


The currently known range of Huachuca water umbel includes southeastern Arizona and adjacent Sonora, Mexico (USFWS 1999). Within this range, the plant has been documented at 28 sites (Pima County 2001); 24 in Arizona and four in Mexico. Populations in Mexico are found along Black Draw, a few miles south of the San Bernardino National Wildlife Refuge (NWR) boundary and at Los Fresnos, approximately 2 miles south of the International Boundary southwest of the Huachuca Mountains. Huachuca water umbel apparently has been extirpated from six of the 28 previously documented sites (Pima County 2001), including four sites in Arizona: two sites at Saint David, Tucson (Santa Cruz River), and Monkey Springs (AGFD 2003). 


Arizona Distribution and Abundance


In Arizona, Huachuca water umbel has been documented at disjunct locations in Santa Cruz, Cochise, and Pima counties (AGFD 2003). In Santa Cruz County, it is known from Canelo Hills/Turkey Creek, Sonoita Creek, and the San Rafael Valley. Populations in Cochise County include the Huachuca Mountains, San Pedro River, and San Bernardino Valley. The majority of plants in Arizona are found along the San Pedro River. Prior to 2001, the only known extant sites in Pima County were at Empire Gulch in the Las Cienegas NCA (Pima County 2001). In 2001, two new populations were discovered in Pima County: one at the Cienega Creek Natural Preserve and one at Bingham Cienega. The Bingham Cienega Preserve population (or metapopulation) includes scattered groups of plants distributed throughout the preserve. 


Status and Distribution in the Action Area


Surveys for this species have not been conducted within the action area for the purposes of the proposedis project, and although habitat for this species may occur, there are no known occurrences of this species within the footprint of the proposed mine. Before 2001, the only known extant site of the Huachuca water umbel in Pima County was at Empire Gulch in the Las Cienegas NCA, which is within the action area (Pima County 2001). Since that time, this species has been found in other locations within the action area: in a small patch along Cienega Creek in the county’s reserve upstream from of the confluence of Cienega Creek and Davidson Canyon (Engineering and Environmental Consultants Inc. [EEC] 2001); in Las Cienegas NCA, from the confluence of Cienega Creek with Gardner Canyon north to the northern boundary of the NCA, and; in middle Cienega Creek (AZHGIS 2011). The Huachuca water umbel populations within Las Cienegas NCA include (BLM 2011) (Figure 98, Appendix D): 1) 19 patches recorded between the headwaters of Cienega Creek near the southern boundary of the NCA, north to the confluence of Cienega Creek with Gardner Canyon; 2) 61 patches recorded between the confluence of Cienega Creek with Mattie Canyon, north to Powerline Road; 3) 16 patches recorded within Cienega Creek between the Narrows Powerline Road, north to the Narrows; 4) 1 patch recorded within Lower Empire Gulch between Rattlesnake Tank and the confluence with Cienega Creek; and 5) 3 patches recorded within Mattie Canyon between the spring source and the confluence with Cienega Creek. 


Jaguar	Comment by Larry Jones: A general comment It is better than it was, but the sections on habitat and occurrence in southwestern AZ and adjacent NM and Mexico still read like you are providing  justification for making a MANLAA determination—the narratives are a hold-over from earlier times when Rick was building such a case. However, I have a much different professional judgment. This is within the natural range, there are many records in adjacent Mexico, they have been on the increase after a long hiatus, the people that spot them do not kill them, there is good AZ-type Jag habitat in the project areas, there are nearby jags that could use the area as part of their home range, etc. Please refer to my white paper to build your case for a MALAA. In the rush, I haven’t rewritten this, but if you write like I feel then we should be OK.


Listing Status


The Jaguar was listed as an endangered species in the U.S. portion of the species range on July 22, 1997 (USFWS 1997b), without critical habitat. The non-U.S. population was listed as endangered in 1972 (USFWS 2000). In 2008, the USFWS formalized its determination that a U.S. recovery plan for the Jaguar would not advance the conservation of the species (USFWS 2008e). In 2010, the USFWS announced that designation of critical habitat is of the Jaguar is prudent (USFWS 2010a). As a result, the USFWS, together with the Jaguar Recovery Team, is in the process ofhave developeding a recovery outline, with scientific population and habitat analyses, for Jaguars in the northern portion of their range, which will be considered in the preparation of a critical habitat proposal for the species in the northern portion of their range (Jaguar Recovery Team 2012). This document is “based on the best currently available information” and “it provides a preliminary strategy for the Jaguar that will guide recovery actions until a recovery plan is available” (Jaguar Recovery Team 2012:3).	Comment by Angela Barclay: http://www.fws.gov/southwest/es/arizona/Documents/SpeciesDocs/Jaguar/049777%20-%20Jaguar%20Recovery%20Outline.pdf


Taxonomy


The Jaguar is the only extant representative of the genus Panthera in the Americas (Eizirik 2001). Recent studies have failed to find evidence for well well-defined subspecies of Jaguar; there is clinal north-south variation, but the differentiation within the supposed subspecies is larger than that between them and thus does not warrant subspecies subdivision due to the absence of a clear geographical subspecies structure. 


Threats and Limiting Factors


Habitat destruction and modification, and the illegal killing of Jaguars are the two most significant threats to the Jaguar (Jaguar Recovery Team 2012). The legal (and illegal) killing of Jaguars and their potential prey species have also contributed to the historical decline of the species in the U.S. (USFWS 2008c). Despite protections, illegal killing of Jaguars continues to be a major threat to the species south of the U.S.-Mexico border, and the U.S. has little authority to implement actions needed to recover species outside its borders (Jaguar Recovery Team 2012). However, there have been no reports of Jaguars having been killed by humans in the United States since the 1980’s, and all recent records are from ranchers, Mountain Lion hunters, and others who have seen or photographed the animals without killing them. Human population growth and development has both direct and indirect impacts on Jaguar populations because it fragments habitat and isolates populations of Jaguars and other wildlife. Further, roads may directly impact Jaguars and their habitat, resulting in mortality caused by vehicles, disturbance, habitat fragmentation, changes in prey numbers or distribution, and provision of increased access for legal or illegal harvest. There are no known diseases or predators that threaten the Jaguar (USFWS 1997b); however, the potential role of disease is poorly understood for the Jaguar, and wild felid diseases are an increasing threat to wild cats due to habitat restriction and fragmentation and encroachment from domestic animals (Jaguar Recovery Team 2012). 


Other cCurrent threats identified by USFWS include the development of infrastructure projects (e.g., pedestrian fences, etc.) along the U.S.-Mexico international border, which could impede the movements of Jaguars (USFWS 2008c). The legal or illegal killing of Jaguars and their potential prey species have also contributed to the historical decline of the species in the U.S.The international border is semi-permeable, however, with some areas (particularly in the mountains) that allow large-bodied  animals to cross. Recent droughts and apparent climate change,  have resulteding  in habitat loss, fragmentation, and degradation, are thought to be a limiting factor within the range of this species in Arizona and New Mexico (e.g., the montane woodlands at higher elevations in the Santa Rita, Santa Catalina, and Huachuca mountains have all experienced drought and associated large-scale catastrophic wildfires in recent years).	Comment by Larry Jones: If this is a limiting factor, cite the reference. And what is it limiting—survival of the species at the north end of its natural range? Jaguars are montane, but not particularly high elevation, so there may be opportunities for the species to adapt by moving upslope as temperatures increase and moisture decreases.


Figure 9. Huachuca Water Umbel Locations.



Section 4(a)(1) of the ESA outlines five factors to consider when a species is a candidate for listing as threatened or endangered, one of which is “other natural or manmade factors affecting its continued existence” and includes a discussion of climate change (Jaguar Recovery Team 2012). Similar to the previouslydiscussed species, the effects of climate change (i.e., decreased precipitation and water resources) are a threat to many species, including the Jaguar. For example, temperatures rose in the 20th century and warming is predicted to continue over the 21st century, and although climate models are less certain about predicted trends in precipitation, the southwestern United States is expected to become warmer and drier (USFWS 2007b). In addition, precipitation is expected to decrease in the southwestern United States, and many semi-arid regions will suffer a decrease in water resources due to climate change, as a result of less annual mean precipitation and reduced length of snow season and snow depth. Approximately half of the precipitation within the range of the Jaguar typically falls in the summer months; however, the impacts of climate change on summer precipitation are not well understood. Drought conditions in the southwestern United States have increased over time and may have contributed to loss of Jaguar populations since the species was originally listed in 1997, and possibly historically. Climate change trends are likely to continue, and the impacts on species will likely be complicated by interactions with other factors (e.g., stochastic events driven by climate, such as drought and wildfires in Jaguar habitat, and other habitat destruction and fragmentation) (Jaguar Recovery Team 2012). 


Habitat


Jaguars are known from a variety of vegetation communities in North and South America, and in southern Sonora, Sinaloa, Nayarit, and Jalisco. Range-wide, Jaguars appear to prefer a warm, tropical climate, including lowland wet communities, swampy savannas or tropical rain forestsare mostly found in tropical and subtropical zones (USFWS 2008c). In the southwestern U.S., the more open, dry habitat of has been suggested as being marginal in terms of water, cover, and prey densities (Rabinowitz 1999), although there was historically a presumably larger and naturally breeding population (Brown and López González 2001), Jaguars populations in northwestern Mexico and the southwestern U.S. , but they are also known to occur in arid areas, including especially thornscrub, desertscrub, lowland desert, mesquite grassland, Madrean oak woodland, and pine-oak woodland communities of northwestern Mexico and southwestern U.S. (Boydston and López Gónzalez 2005; McCain and Childs 2008). Based on 25 Jaguar sighting records in Arizona, the majority of Jaguars were observed in scrub grasslands (56%) and Madrean evergreen forests (20%), all were within 6.2 miles of a water source, and most occurred in moderately rugged to extremely rugged terrain (Hatten et al. 2005). Additionally, river valleys, and other drainage features, likely “provide travel corridors for Jaguars, along with higher prey densities, cooler air, and denser vegetation than surrounding habitats” (Jaguar Recovery Team 2012:13). 


As part of the process of developing a recovery outline for Jjaguars in the northern portion of their range, and in the preparation of a critical habitat proposal for the species, habitat suitability criteria for the Jjaguar has been developed, and a map was produced delineating potential Jjaguar habitat (approximately 6.5 million acres) in Arizona and New Mexico (Hatten et al. 2003) (Figure 10). Additionally, a study was conducted to design a blueprint of priority conservation areas, composed of core habitats (i.e., conservation units) and conservation corridors, for Jaguars in the U.S.-Mexico border region (Grigione et al. 2009). The areas were identified based on sightings of the species from the early 1900s to 2003, conducting field surveys, and holding a GIS-based habitat mapping workshop in which scientists shared information on the distribution and status of the species. The two units that were delineated with the highest priority in the Arizona-Mexico border region include the Sierra Madre North and the Sky Islands Units. Two corridors connecting the Sierra Madres and the Sky Islands were also identified as units needing further study, although there are recent records of Jaguars in these corridors (SIA and SJV 2011). 


In the U.S.-Mexico borderlands, peccaries (javelina) and deer (White-tailed [Odocoileus virginianus] and Mule [O. hemionus]) are presumably dietary mainstays; range-wide, the list of prey taken by Jjaguars includes more than 85 species, including numerous species of turtles, birds, fish, and livestock (AGFD 2004). Other potential prey species in the southwestern U.S. include White-nosed Coatis (Nasua nasua), skunk 


Figure 10. Potential habitat for the Jaguar within Southeastern Arizona.









(Mephitis spp., Spilogale gracilis), raccoon (Procyon lotor), and jackrabbit (Lepus spp.) (Hatten et al. 2005). Studies indicate that Jjaguars selectively use areas away from certain forms of human influence (USFWS 2008c). 


Jaguars have relatively large home ranges and appear to select relatively intact habitats away from human settlements (USFWS 2008c). Jaguar home ranges are highly variable and depend on topography, available prey, and population dynamics. Home ranges and are variablevary: from 11–15 square miles in Belize; and from 10–25 square miles for females in the dry and wet seasons, respectively, in Jalisco, Mexico (Brown and López González 2001; USFWS 2008c); from 5–52 square miles during the wet season and 11–64 square miles during the dry season for males in Brazil, Venezuela, and Belize; and 38 square miles for two males and 16 square miles for four females in the tropical deciduous forest for Jalisco, Mexico (Jaguar Recovery Team 2012). Limited home range studies have been conducted for Jaguars in northwestern Mexico, The average home range of radio-collared male Jaguars in Venezuela was from 19–30 square miles but telemetry data from an adult female in Sonora, Mexico during the dry season was 39 square miles, and c. amera trap data indicated that the average male home range in Sonora is 32–77 square miles. No home range studies using standard radio-telemetry techniques have been conducted for Jaguars in northwestern Mexico or southwestern U.S.; however, but McCain and Childs (2008), based on the use of camera-traps in south-central Arizona, report one male Jaguar was reported in south-central Arizona as having a minimum observed “range” of 525 square miles McCain and Childs (2008); however, female Jaguar scat was used at some camera traps at various times and the potential influence of this on the observed range of this male is unknown (Jaguar Recovery Team 2012). 



Reproductive Biology


Jaguars generally breed year-round; however, at the south and north ends of their range, they may breed only in the spring (AGFD 2004; USFWS 2008c; Jaguar Recovery Team 2012). Gestation period is approximately 100 days, and litters range from one to four cubs (usually two), and cubs remain with their mother for nearly two years. Females begin sexual activity at three years of age and males at four. Jaguars have been reported to live up to 11–12 years in the wild. 


Rangewide Distribution and Abundance


Jaguars historically ranged from the southern U.S. (California, Arizona, New Mexico, Texas, and possibly Louisiana) to southern Argentina (AGFD 2004; USFWS 2008c). Currently, they range from the southwestern U.S. (Arizona, New Mexico and Texas) to Brazil and northern Argentina. Abundance and population trends for the Jaguar are not well known; however, 5,680 observations of jaguars have been reported at 535 separate locations throughout the species’ range during the past 10 years (USFWS 2010a). The Jaguar is known to be extant in about 3.4 million square miles, which represents 46% of its historical range; the probability of long-term survival of the Jaguar is considered high in 70% of the currently occupied range (over 2.3 million square miles), and it is considered to be extirpated in 37% of its historical range (Sanderson et al. 2002). 


The last Jaguar sightings in California, Texas, and Louisiana were documented in the late 1800s to early 1900s (Brown and López González 2001; USFWS 2008c; Jaguar Recovery Team 2012). More than 60 Jaguars are reported as having been killed in Arizona and New Mexico between 1900 and 2000. Sightings in the U.S. in the late twentieth century to the present have occurred mainly along the U.S.-Mexico international border. Five, possibly six, individual Jaguars were documented in the U.S. between 1996 and 2011: two in New Mexico and three or four in Arizona. Three records of a female with kittens have been documented in the U.S., although none since 1910, and no females have been confirmed in the U.S. since 1963. The most northern recently documented breeding population of Jaguars occurs about 130 miles south of the U.S.-Mexico international border.	Comment by Larry Jones: Is this authentic?	Comment by Larry Jones: Is this authentic


In northwestern and western Mexico, Jaguars occur in Colima, Jalisco, Nayarit, Sinaloa, Chihuahua, and Sonora to the border with the U.S. (Jaguar Recovery Team 2012). Breeding populations currently occur in Jalisco, Nayarit, Sinaloa, and Sonora with the most northern recently documented breeding population of Jaguars occurring in Sonora approximately 130 miles south of the U.S.-Mexico international border (Brown and López-González 2001). Approximately 30 miles south of the U.S. border near Naco, Mexico, two Jaguars have been documented at Rancho El Aribabi, Sonora, and one Jaguar has been documented in the Sierra Los Ajos since 2009. Jaguar population estimates in northwestern Mexico are 50-271 in Sonora, 211 in Sinaloa, 92 in Nayarit, and 176-500 in Jalisco (Jaguar Recovery Team 2012). 


Arizona Distribution and Abundance	Comment by Larry Jones: This section is a little mixed up. It needs to go chronologically to make sense. Start historically, have the range within AZ and number of confirmed and/or high-quality sightings, then move into the 1996 plus ones to 2011. An important point to make is that there was a long hiatus, but Jaguars have generally been increasing in SE AZ (and not being killed, with one notable exception) since the 60’s or so. Macho A (?) and B were long-term residents.





The number of historical records of female Jaguars with young in Arizona suggests that there was once a breeding population in the state; however, because females have not been observed in the U.S. in nearly 50 years, Jaguars in the U.S. are thought to be part of a population originating (and breeding) in Mexico (USFWS 2008c). Five, possibly six, individual Jaguars were documented in the U.S. between 1996 and 2011: two in New Mexico and three or four in Arizona. Additionally, it appears that Arizona does not support a significant Jaguar population because the southwestern U.S. lies at the extreme northern limit of the Jaguar’s range, and may support only marginal habitat for the species because of recent altered habitat from drought and associated large-scale catastrophic wildfires in recent years. Although there have been wildfires in the Patagonia and Santa Rita mountains in recent years, none have been catastrophic (mostly high-severity outcome), so these ranges currently have suitable Jaguar habitat.  Hatten et al. (2003) estimated that 21% to 30% of Arizona (23,940–34,200 square miles) is potentially suitable as Jaguar habitat; however, the species currently occurs on an occasional basis in only a small portion of this area. The habitat suitability map that was produced delineating potential Jaguar habitat indicated that there is approximately 6.5 million acres in Arizona and New Mexico (Hatten et al. 2003) (see Figure 109).	Comment by Larry Jones: I think this was already said


Historically, Jaguars have been reported at numerous locations in Arizona, as far north as the Grand Canyon; however, all Arizona records since 1965 have been in the southern portion of the state, one record near the Santa Cruz River and the other records in the Peloncillo, Baboquivari, Dos Cabezas, Patagonia, and Santa Rita, and Whetstone mountain ranges within Cochise, Pima, and Santa Cruz counties (Brown and López González 2001; USFWS 2008c; AGFD 2011; Jaguar Recovery Team 2012) (see Figure 109). Two male Jaguars were repeatedly photographed in southeastern Arizona, one of which was the same individual that was observed in the Baboquivari Mountains in 1996, and this same male was captured, collared, and released in February 2009 (AGFD 2009; USFWS 2008c). Because tracking-collar data transmitted in the days following the capture and collaring indicated a reduced pattern of movement and foraging, the male was recaptured and evaluated by expert veterinarians at the Phoenix Zoo and he was diagnosed with severe and unrecoverable kidney failure so he was euthanized (AGFD 2009). 	Comment by Larry Jones: This section should go before recent distribu7tion. You need to show the number of confirmed records in the state, historically, and possibly high-class sightings. I don’t have time to go through the literature, but I’m sure that info is in there


Prior to 2011, the nearest known recent sighting of a Jaguar to the action area was in the Baboquivari Mountains in 2009: the easternmost portion of the range of this individual was located approximately 20 miles southwest of the action area (WestLand 2011a). In June of 2011, an unconfirmed sighting (AGFD Class II-7) of a Jaguar was reported in Mansfield Canyon in the Santa Rita Mountains in Santa Cruz County (personal communication, Eric Gardner, AGFD Non-Game Species Coordinator, 2011): this sighting was approximately 13 miles south of the proposed mine footprint and 8 miles south of the action area. On November 19, 2011, a confirmed sighting of an adult male Jaguar occurred when heit was treed by a mountain lion hunter and his dogs in a canyon in the Whetstone Mountains in Cochise County approximately 25 miles east of the proposed project area and 10 miles east of the action area (AGFD 2011; Jaguar Recovery Team 2012).


Status and Distribution in the Action Area


Historically, there are several records of Jaguars from southern Arizona, three of which are known from the Santa Rita Mountains (Helvetia in 1917, base of Mt. Baldy in 1918, and Greaterville in 1919), and one from the Empire Mountains (1961) within the action area (Brown and López González 2001). There have been no confirmed sightings of Jaguars in the action area since 1961. The Mansfield Canyon locality is relatively close in the Santa Rita Mountains, and if this locality is valid, it is possible this individual uses the action area as part of its home range (e.g., Macho B covered a far greater distance in his “range” (McCain and Childs 2008) than the distance to the action area. The confirmed individual in the Whetstones is also relatively close (McCain and Childs, op cit.) and may use the action area as part of its home range, or as a foray area (foraging, scouting, mate-seeking). Without surveys, there is no evidence that Jaguars do or do not occur in the action area. Even with camera “trap” surveys, it is quite possible for a Type II error (claiming absence when indeed the species is present), as indicated in a study by Rosas-Rosas and Bender (2012), where 58% (7/12) of the known individual Jaguars  failed to be detected by camera traps in northeastern Sonora.


Surveys for this species have not been conducted within the action area for the purposes of the proposedis project; however, the University of Arizona has received funding for a three-year project to detect and monitor Jaguars through the use of still and video camera “traps” motion-sensor “trail” cameras along the northern boundary of the US-Mexico international border, from the Baboquivari Mountains in Arizona to the Animas Mountains in New Mexico (Jaguar Recovery Team 2012need reference). Most of the cameras are expected be located on public lands; although no specific sites have been selected, it is possible that some cameras will be located within the Santa Rita Mountains and possibly even within or adjacent to the action area. 	Comment by Larry Jones: I would like to think so, but speculative; I just spoke to the project lead and there was no indication of where traps will be placed, at this point, save the big picture.


Lesser Long-nosed Bat


Listing Status 


The Lesser Long-nosed Bat was listed as endangered in 1988 without critical habitat (USFWS 1988). A recovery plan was completed in 1997 (USFWS 1997a).


Recovery Plan


No recovery units or management areas were developed as part of the 1997 recovery plan; however, the plan The recovery plan states that the Lesser Long-nosed Bat will be considered for down-listing to threatened once three major maternity roosts and two post-maternity roosts in the U.S. and three maternity roosts in Mexico have remained stable or increased in size for at least 5 years, following the approval of the Recovery Team (USFWS 1997a). Following a 5-year review of the status of Lesser Long-nosed Bat, USFWS determined that while Lesser Long-nosed Bat populations do not currently meet the definition of “endangered,” the protection afforded by the ESA is warranted because of the continued vulnerabilities of key roost sites (USFWS 2007c). 


Taxonomy


The Lesser Long-nosed Bat was originally listed as Leptoynycteris sanborni, Sanborn’s Long-nosed Bat (USFWS 1988). Wilkinson and Fleming (1996) support the classification of this bat as Leptonycteris curasoae. They further define two subspecies, L. c. curasoae (found in the southern portion of the range) and L. c. yerbabuenae (found in the northern portion of the range). Some researchers support the raising of L. c. yerbabuenae to specific status as Leptonycteris yerbabuenae (Cole and Wilson 2006). However, USFWS currently classifies the listed entity as Leptonycteris c. yerbabuenae. Information gathered during the 5-year status review indicates that additional investigation into the taxonomy of the Lesser Long-nosed Bat is warranted (USFWS 2007c).


Threats and Limiting Factors


The primary threats to the Lesser Long-nosed Bat are roost site loss or disturbance and impacts to forage availability (USFWS 2007c). Other tThreats that have contributed to the current endangered status of the species include: roost disturbance and deterioration, border activities, recreation, vandalism, fire, vampire-bat control, mine closures, and forage availability. 


Similar to the previously-discussed species, the effects of climate change (i.e., decreased precipitation and water resources) are a threat to many species, including the Lesser Long-nosed Bat. For example, temperatures rose in the 20th century and warming is predicted to continue over the 21st century, and although climate models are less certain about predicted trends in precipitation, the southwestern United States is expected to become warmer and drier (USFWS 2007b). In addition, precipitation is expected to decrease in the southwestern United States, and many semi-arid regions will suffer a decrease in water resources due to climate change, as a result of less annual mean precipitation and reduced length of snow season and snow depth. Approximately half of the precipitation within the range of the Lesser Long-nosed Bat typically falls in the summer months; however, the impacts of climate change on summer precipitation are not well understood. Drought conditions in the southwestern United States have increased over time and may have contributed to loss of Lesser Long-nosed Bat populations since the species was originally listed in 1988, and possibly historically. Climate change trends are likely to continue, and the impacts on species will likely be complicated by interactions with other factors (e.g., interactions with habitat-disturbing activities and impacts to forage resources). 


Habitat


In the U.S., suitable Lesser Long-nosed Bat habitat includes desert grasslands and shrublands up to the oak transition zone; plant communities typically occupied by the species are paloverde-saguaro, semidesert grassland, and oak woodland (USFWS 1997a). A suitable day roost, typically a cave or mine, is probably the most important habitat requirement; however, potentially suitable roosts must be within reasonable foraging distances of sufficient amounts of required foods (the nectar and pollen of paniculate agave flowers and the nectar, pollen, and fruit produced by columnar cacti). In Arizona, four species of paniculate agaves: Palmer’s agave (Agave palmeri), Parry’s agave (A. parryi), desert agave (A. deserti), and amole (A. schotti), and two columnar cacti; saguaro cactus and organ pipe cactus (Stenocereus thurberi), provide the main food sources for this nectivorous bat. The columnar cacti occur in lower-elevation areas of the Sonoran Desert region while the paniculate agaves are found primarily in higher-elevation areas, such as desert grasslands, shrublands, and montane habitats. Concentrations of food resources for this species are patchily distributed and available seasonally; cactus flowers and fruits are available during the spring and early summer, while blooming agaves are primarily available during mid- to late summer (typically from July through early October). 


Foraging areas experiencing regular, ongoing use, based on nectar and pollen production, may be of particular importance to the Lesser Long-nosed Bat, as they appear to select areas with evidence of high resource abundance in previous years (old floral stalks) suggesting site fidelity to particular agave stands (USFWS 2007c). A reduction in, or further fragmentation of, agave populations could have serious effects on bat behavior, forcing individual Lesser Long-nosed Bats to travel farther, to roost in suboptimal situations, or to compete with one another for food at remaining plants. These effects likely would be especially evident during years of low flower production, when energy expended by bats is appreciably higher. The Lesser Long-nosed Bat is known to fly long distances from occupied roost sites to foraging sites; night flights from maternity colonies to flowering columnar cacti have been documented in Arizona at distances of up to 15 miles, and in Mexico up to 38 miles. Lesser Long-nosed Bats have been documented using hummingbird feeders many miles away from the closest potential roost site, including during the winter in Tucson (Lowery et al. 2009). Lesser Long-nosed Bat visitation rates to individual agave plants appear to increase as the number of flowering umbels per plant increase and where blooming progresses to mid-inflorescence, and foraging rates appear to decrease as blooming moves to the top of plants (USFWS 2007c). 


Lesser Long-nosed Bats roost in caves and abandoned mines and tunnels (USFWS 1988). Lesser Long-nosed Bats are known to “roost-switch”, possibly in response to forage availability, which makes the small number of known roosts potentially significant to the population (USFWS 2007c). A colony of bats may move among several roost sites, and they may require multiple roost sites to meet their foraging and reproductive needs (Cole and Wilson 2006). The lack of, or presence of few Lesser Long-nosed Bats at a roost at one time does not indicated that bat numbers have declined or mean that the roost site is insignificant, or vice versa (USFWS 2007c). The number of known roosts is limited; therefore, the loss of even one or two key roost sites could threaten the population. 


Reproductive Biology


In Arizona, Lesser Long-nosed Bat roosts are typically occupied from April to as late as early November (Slauson 2000), although the species has been recorded at hummingbird feeders in Tucson during the winter (Lowery et al. 2009). During spring, adult females, most of which are pregnant, arrive in Arizona and gather into maternity colonies in the southwestern portion of the state at low elevations near concentrations of flowering columnar cacti (USFWS 2007c). Maternity colonies disband in July and August after the young are volant, and there is a decline of food resources around maternity roosts. 
A coincidental increase of blooming agaves results in most females and young moving north and east to late summer roosts, some moving to higher elevations (up to more than 6,000 feet above mean sea level), primarily in southeastern Arizona near high concentrations of blooming paniculate agaves. Dates of these seasonal movements, however, are variable from one year to the next based on observations (USFWS 1997a). 


Rangewide Distribution and Abundance


The Lesser Long-nosed Bat is found from southern Arizona and extreme southwestern New Mexico, through western Mexico, and south to El Salvador (USFWS 1997a). There were 17 known major Lesser Long-nosed Bat roost sites in Arizona and Mexico in the early 1990s and 12 major maternity roost sites. Based on surveys conducted in 1992 and 1993, it was estimated that more than 200,000 bats occupied 16 of the 17 sites and that the maternity roosts are occupied by more than 150,000 bats. Current population numbers of Lesser Long-nosed Bats exceed the levels known and recorded at the time of listing in 1988 (USFWS 2007c). Numbers of Lesser Long-nosed Bats at most of the roost sites in both the U.S. and Mexico are stable or increasing; however, the number of known roost sites has not increased significantly.


Arizona Distribution and Abundance


In southern Arizona, Lesser Long-nosed Bat roosts have been found from the Picacho Mountains (Pinal County) southwest to the Agua Dulce Mountains (Pima County), southeast to the Chiricahua Mountains (Cochise County), and south to the international boundary (USFWS 2008c). Individuals have also been observed near the Pinaleño Mountains (Graham County) and as far north as Phoenix and Glendale (Maricopa County) and from far southwestern New Mexico in the Animas and Peloncillo mountains (Hidalgo County) (USFWS 1997a). There are three known Lesser Long-nosed Bat maternity roosts (Copper Mountain, Bluebird, and Old Mammon) and approximately 40 total Lesser Long-nosed Bat lesser long-nosed bat roosts in Arizona (USFWS 2007c). Population estimates at Arizona roosts (maternity and post-maternity) were identified in the Lesser Long-nosed Bat Recovery Plan (USFWS 1997a). 


According to USFWS (2007c), numbers provided do not accurately represent the total number of Lesser Long-nosed Bats in Arizona for the following reasons: 1) counts include a combination of maternity roosts and late-summer roosts; 2) only those roosts identified in the Lesser Long-nosed Bat Recovery Plan are monitored; 3) multiple counts at each roost each year are not conducted; and 4) roost-monitoring experience indicates that developing a definitive population estimate for this species is difficult. Bats found in maternity roosts early in the year could occupy late-summer roosts, resulting in double counting of some individuals. Furthermore, the number of Lesser Long-nosed Bats at any given roost fluctuates considerably each year and among years. 


In addition, researchers have found increasing, stable populations at roost sites not identified for monitoring in the Lesser Long-nosed Bat Recovery Plan, including steady increases in numbers of Lesser Long-nosed Bats at roost sites on Fort Huachuca in the Huachuca Mountains, based on monitoring over the past 10 years (USFWS 2007c). Known Lesser Long-nosed Bat maternity roosts are all more than 75 miles from the proposed project footprint; however, known major postmaternity roosts, including Patagonia Bat Cave and State of Texas, are within about 40 miles of the proposed project footprint, and several small postmaternity roosts are closer. 


Status and Distribution in the Action Area


Recent Surveys 


Agave Surveys. Palmer agave surveys in the vicinity of the proposed mine footprint were conducted between June 16 and September 8, 2008 (WestLand 2009e). Prior to the surveys, WestLand divided the project area into 2.47-acre units, for a total of 1,915 units. A random subset of 191 units (10%) was then selected for sampling; field sampling was ultimately conducted in 76 of these 191 units. Within each sampling unit, the southeast quarter (i.e., plot) was selected for detailed counts of living rosettes and flowering stems. 


A regional analysis of Palmer agave numbers also was undertaken in 2008 to better understand the significance of the agave population on the Rosemont Copper property (WestLand 2009e). The analysis focused on the north and east sides of the Santa Rita Mountains and Empire Cienega and included the Rosemont Copper property outside the impact area. A total of 116 plots (averaging 10.5 acres; 1,218 acres total) was surveyed from available access roads and rosettes and successful flowering stems were counted. Rosette density information from these plots is not directly comparable to the more intensively sampled plots in the impact area because of the difficulty seeing smaller rosettes from the road; however, successful flowering stems were considered readily visible from adjacent access roads, and these data are therefore potentially useful for comparing regional plots with plots in the impact area. 


WestLand surveyed for agave (Agave spp.) along approximately 22.4 linear miles (1,158 acres) of proposed utility corridors in 2009 (WestLand 2010), and approximately 38 acres of additional lands adjacent to the corridor in September 2011 (WestLand 2011e).


Bat Surveys. Bat surveys of the proposed project area and vicinity were conducted in 2008 (WestLand 2009f), 2009 (Buecher et al. 2010), 2010 (Buecher et al. 2010), and 2011 (WestLand 2011f). Methods included active and passive ultrasonic acoustic sampling at flowering agaves, infrared photography and observations of flowering agaves, and surveys of potential roost sites. 


In 2008, 143 potential bat roost sites (i.e., caves, mine shafts, and adits) were evaluated within the action area and surrounding region (WestLand 2009f). Of these 143 sites, 59 were within the proposed project footprint and 16 were near the proposed project footprint. Acoustic and/or roost site surveys were conducted on a total of 20 different dates between August 4 and November 12, 2008, and ultrasonic acoustic surveys and infrared surveys were conducted on five evenings between August 11 and September 16, 2008. Because Lesser Long-nosed Bats often remain silent while foraging, several sites also were monitored in 2008 with night vision equipment to further document use of flowering agaves. 


In 2009, 37 sites were examined during eight field visits conducted in August, September, and October (Buecher et al. 2010). Survey efforts in 2009 focused on sites that supported nectar-feeding bats in 2008 and sites where the potential for bats was considered high, including 1) the Helena Mine complex, which is characterized by multiple entrances, supported small numbers of L. yerbabuenae in 2008; 2) Adit S and Adit R-47, where accumulations of insectivorous bat guano was found in 2008; 3) R-46, which was not visited in 2009 but was thought to have high potential for bat use; 4) Chicago Mine (referred to as Site 9 in WestLand 2009f), which supported small numbers of Leptonycteris in 2008; and 5) R-2 (located in Sycamore Canyon), where one L. yerbabuenae was found in 2008. 


In 2010, three of the sites that were previously surveyed, including one site that contained Lesser Long-nosed Bats in 2008 and 2009 (Helena Mine complex), were revisited (Buecher et al. 2011). Additionally, the BLM conducted surveys on their lands near Helvetia late in 2010, and Lesser Long-nosed Bats were observed roosting on abandoned mine land features (Hughes 2011).


In 2011, 33 sites were examined in ten field visits in July, August and September (WestLand 2011f). Some sites surveyed were used by bats in previous years, and additional mines not covered during prior surveys were also evaluated. Evaluations included mine entry (internal surveys) and/or external roost evaluations (emergence surveys). 


Survey Results	Comment by Larry Jones: Why a separate heading?


Agaves. WestLand (2009e) reported that Palmer agave densities in the project area ranged from a minimum of 0 plants/acre to a maximum of 440 plants/acre; the mean density is approximately 56.7 plants/acre (n = 76). These results are based on sampling of 46.9 acres, or about 1% of the 4,730-acre project area. The number of agaves in the entire project area was estimated to be between approximately 196,268 and 306,209. The mean density of successful flowering stems in the project area reported by WestLand was 1.18/acre; in comparison, the mean density of successful flowering stems on regional plots was 1.14/acre. From these data, WestLand estimated that about 2.5% of the rosettes produced successful flowering stems. The range of flowering stems was estimated to be between 3,951 and 7,187 within the impact area. Although the variability per acre was much greater on regional than impact-area plots, this difference is expected, given the much larger area included in the regional survey. 


During surveys of the proposed utility corridor, 371 agave locations were recorded in 2009, and many of the agave locations included more than one plant (WestLand 2010). A total of 53 Palmer’s agaves in 37 locations were recorded during the 2011 survey (WestLand 2011e).


Lesser Long-nosed Bats. In 2008, Lesser Long-nosed Bats were documented foraging regularly on agaves in the proposed project area from late August to mid-September based on the results of acoustic and infrared surveys (WestLand 2009f). Lesser Long-nosed Bat calls were recorded at 23 of the 27 Palmer agave sites where acoustic surveys were successful (i.e., no equipment failures), and night vision equipment was successful in detecting frequent Lesser Long-nosed Bat visits to flowering Palmer agaves. 


Lesser Long-nosed Bats were documented roosting at three sites within the action area in 2008: Site 9 (the name was changed to Chicago Mine in Buecher et al. 2010), Site R-2, and the Helena Mine complex (Figure 110). The Chicago Mine was visited five separate times during 2008; approximately 12 to 15 Lesser Long-nosed Bats were present in August, and none were present in late September. The R-2 site was visited once in 2008, which resulted in the confirmed sighting of one Lesser Long-nosed Bat. A small colony of 20 to 30 Lesser Long-nosed Bats was roosting at the Helena Mine complex in 2008. Only one of these sites (Site 9/Chicago Mine) is within the proposed project footprint and is located within the proposed mine pit. Site R-2 is immediately adjacent to the southwestern portion of the proposed fence line of the preferred alternative. Lesser Long-nosed Bats also were found at the Helena Mine complex approximately 1 mile north-northeast of the fence line for the preferred alternative. 


In 2009, Lesser Long-nosed Bats were documented at the same three roosts at which they were detected in 2008 (see Figure 110). The Chicago Mine was visited two times in 2009, and approximately 32 Lesser Long-nosed Bats were documented exiting the mine. The R-2 site was visited three times in 2009, which resulted in a single Lesser Long-nosed Bat observed on August 25, 2009, more than 50 detected with acoustic sampling and infrared video cameras on September 3, 2009, and the presence of Lesser Long-nosed Bats was documented on October 13, 2009. At the Helena Mine complex, more than 5,000 Lesser Long-nosed Bats were detected during an exit count in September. 


In 2010, Lesser Long-nosed Bats were documented roosting only at the Helena Mine complex site; however, the Chicago Mine and R-2 sites were not surveyed (Figure 110). Significantly fewer (approximately 150) Lesser Long-nosed Bats were detected overall during exit counts in 2010 than in 2009 (more than 5,000) (Buecher et al. 2011). However, some of the emergence counts were stopped early because of inclement weather, so it is unclear whether the reduced counts were accurate representations of the number of bats at these roost locations. 


In 2011, Lesser Long-nosed Bats were documented roosting at the Helena Mine complex site, the Chicago Mine, and R-2 sites (WestLand 2011f) (Figure 110). At the Helena Mine complex, approximately 4,650 Lesser Long-nosed Bats were detected during an exit count in August, and during a second emergence count in September, approximately 2,021 Lesser Long-nosed Bats were recorded. At the Chicago Mine, one Lesser Long-nosed Bat was detected roosting in July. At the R-2 site, three Lesser Long-nosed Bats were detected roosting in July. 


In summary, the action area is located in the postmaternity dispersal region for Lesser Long-nosed Bat (maternity colonies in southwestern Arizona disband in July and August), and there are numerous Palmer agaves and at least three active roosts within the action area. Of these roosts, only Chicago Mine is in the proposed project footprint. Although dates of arrival at postmaternity sites are variable in Arizona from one year to the next, surveys in the action area in 2008, 2009, 2010, and 2011 indicate that Lesser Long- nosed Bats forage and occupy roosts in the area beginning at least in early August and, based on results at the Helena Complex, continuing into October. The large number of this species present at the Helena Mine complex in 2009 and 2011 indicates that this site could be a roost complex of regional importance to Lesser Long-nosed Bats.


Mexican Spotted Owl


Listing Status


The Mexican Spotted Owl was listed as a threatened species on March 16, 1993 (USFWS 1993b). The USFWS appointed the Mexican Spotted Owl Recovery Team in 1993, which produced the Mexican Spotted Owl Recovery Plan in 1995 (USFWS 1995a), and a First Revision of the Draft Recovery Plan for the Mexican Spotted Owl is now available (USFWS 2011b). The USFWS designated critical habitat for Mexican Spotted Owl, effective September 30, 2004 (USFWS 2004). 


Recovery Plan


Increased surveys since the 1995 Recovery Plan have increased knowledge of owl distribution hence the reason for the revision of the recovery plan (USFWS 2011b). Population estimates recorded 464 more owl sites from 1990 to 2004 than from 1990 to 1993 in the U.S. as a result of new surveys being completed within previously unsurveyed areas. Additionally, given these changes to and new information regarding biology, threats, and habitat needs for this species, the USFWS decided to revisit and revise the 1995 Recovery Plan. The 1995 Mexican Spotted Owl Recovery Plan identified six recovery units (RUs) in the United States and five in Mexico (USFWS 1995a); the proposed project is located within the Basin and Range – West RU. The First Revision of the Draft Recovery Plan for the Mexican Spotted Owl renamed RUs as “Ecological Management Units” (EMUs) according to current USFWS guidelines and divided the owl range within the United States into five EMUs; the proposed project remains within the Basin and Range West EMU (USFWS 2011b). There are 161 known sites or owls in the Basin and Range West EMU.






Figure 11. Lesser Long-nosed Bat known roost locations.



Critical Habitat Designation


Approximately 8.6 million acres of critical habitat for Mexican Spotted Owl was designated in Arizona, Colorado, New Mexico, and Utah, mostly on federal lands (USFWS 2004). Within this area, critical habitat is limited to areas that meet the definition of protected and restricted habitat, as described in the recovery plan. Protected habitat includes all known owl sites and all areas within mixed-conifer or pine-oak habitat with slopes greater than 40% where timber harvest has not occurred in the past 20 years. Restricted habitat includes mixed-conifer forest, pine-oak forest, and riparian areas outside protected habitat. The action area overlaps approximately 430 acres of the far northeast corner of critical habitat Unit BR-W-12 in Santa Cruz and Pima counties; however, there are no recent documented occurrences of Mexican Spotted Owls within designated critical habitat in the action area;, thus, it is considered unoccupied.


The PCEs for Mexican Spotted Owl critical habitat were determined from studies of their habitat requirements and information provided in the Recovery Plan (USFWS 2004). Since owl habitat can include both canyon and forested areas, PCEs were identified in both areas (USFWS 2004:53211): 


PCEs Primary constituent elements related to forest structure include the following:


A range of tree species, including mixed conifer, pine-oak, and riparian forest types, composed of different tree sizes reflecting different ages of trees, 30% to 45% of which are large trees with diameter at breast height (dbh) of 12 inches or more;


A shade canopy created by the tree branches covering 40% or more of the ground; and,


Large, dead trees (snags) with a dbh of at least 12 inches.


PCEs Primary constituent elements related to the maintenance of adequate prey species include the following:


High volumes of fallen trees and other woody debris;


A wide range of tree and plant species, including hardwoods; and


Adequate levels of residual plant cover to maintain fruits and seeds, and allow plant regeneration.





PCEs Primary constituent elements related to canyon habitat include one or more of the following:


Presence of water (often providing cooler and often higher humidity than the surrounding areas);


Clumps or stringers of mixed-conifer, pine-oak, pinyon-juniper, and/or riparian vegetation;


Canyon wall containing crevices, ledges, or caves; and


High percent of ground litter and woody debris.


The forest habitat attributes listed above usually are present with increasing forest age, but their occurrence may vary by location, past forest management practices or natural disturbance events, forest-type productivity, and plant succession. These characteristics may also be observed in younger stands, especially when the stands contain remnant large trees or patches of large trees. Certain forest management practices may also enhance tree growth and mature stand characteristics where the older, larger trees are allowed to persist. 


Taxonomy


The Mexican Spotted Owl, Strix occidentalis lucida, is one of three subspecies in the species S. occidentalis: the other two subspecies are the Northern Spotted Owl (S. o. caurina) and the California Spotted Owl (S. o. occidentalis) (AGFD 2005). 


Threats and Limiting Factors


The two primary reasons for the original listing of the Mexican Spotted Owl in 1993: were historical alteration of habitat as the result of timber-management practices and the threat of these practices continuing as evidenced in existing national forest plans; the danger of stand-replacing fire was also cited (USFWS 1995a). In 1995, the Mexican Spotted Owl Recovery Team perceived limited threats overall to spotted owls in the Basin and Range - West RU as the result of human activities, but considered the primary threats to spotted owls within this RU to be catastrophic wildfire, recreation, and grazing. Since publication of the 1995 Recovery Plan, USFWS acquired new information on the threats to the Mexican Spotted Owl (USFWS 2011b): threats to its population in the U.S. have transitioned from commercial-based timber harvest to the risk of stand-replacing wildfire. 


Other pPotential threats to Mexican Spotted Owl habitat include domestic and wild ungulate grazing, recreation, fuels reduction treatments, wildfire, resource extraction (e.g., timber, oil, gas), and urban or rural development (USFWS 1995a; 2008c). West Nile Virus also has the potential to adversely impact the Mexican Spotted Owl and has been documented in Arizona, New Mexico, and Colorado, and preliminary information suggests that owls may be highly vulnerable to this disease (Courtney et al. 2004). Unfortunately, because of the secretive nature of owls and the lack of intensive monitoring of banded birds, it will be difficult to know when owls contract the disease or the extent of the impacts of West Nile Virus (genus Flavivirus) to the Mexican Spotted Owl rangewide.


The effects of climate change on the Mexican Spotted Owl are poorly understood (USFWS 1995a), but similar to the previously-discussed species, the effects of climate change (i.e., decreased precipitation and water resources) are a threat to many species, including the Mexican Spotted Owl. For example, temperatures rose in the 20th century and warming is predicted to continue over the 21st century, and although climate models are less certain about predicted trends in precipitation, the southwestern United States is expected to become warmer and drier (USFWS 2007b). In addition, precipitation is expected to decrease in the southwestern United States, and many semi-arid regions will suffer a decrease in water resources due to climate change, as a result of less annual mean precipitation and reduced length of snow season and snow depth. Approximately half of the precipitation within the range of the Mexican Spotted Owl typically falls in the summer months; however, the impacts of climate change on summer precipitation are not well understood. Drought conditions in the southwestern United States have increased over time and may have contributed to loss of Mexican Spotted Owl populations since the species was originally listed in 1995, and possibly historically. Climate change trends are likely to continue, and the impacts on species will likely be complicated by interactions with other factors (e.g., interactions with habitat-disturbing activities including wildfire, recreation, and grazing). For example, climate variability combined with unhealthy forest conditions may result in synergistically increased negative effects to habitat from fire, and the intensification of natural drought cycles and the ensuing stress placed upon overstocked forested habitats could result in even larger and more severe fires in owl habitat (USFWS 2011b).


Habitat


The Mexican Spotted Owl occurs in disjunct localities on isolated mountain systems and canyons within mature mixed-conifer, pine-oak, and riparian forests (USFWS 1995a, 2004). Mature mixed-conifer forests occupied by Mexican Spotted Owls are mostly composed of Douglas-fir (Psuedotsuga menziesii), white fir (Abies concolor), limber pine (Pinus flexilis), and/or blue spruce (Picea pungens); pine-oak forests are mostly composed of ponderosa pine (P. ponderosa) and Gambel oak (Quercus gambellii); and riparian forests are dominated by various species of broadleaf deciduous trees and shrubs. These riparian forests can be important linkages between otherwise isolated subpopulations of owls. Owls are also found in canyon habitat dominated by vertical-walled rocky cliffs (including caves, ledges, and other areas that provide protected nest and roost sites) within complex watersheds such as tributary side canyons. Canyon habitats occupied by Mexican Spotted Owls may include small isolated patches or stringers of forested vegetation (i.e., stands of mixed-conifer, ponderosa pine, pine-oak, pinyon-juniper, and/or riparian vegetation) in which owls regularly roost and forage. Owls are usually found in areas with some type of water source (i.e., perennial streams, creeks, springs, ephemeral water, small pools from runoff, reservoir emissions, etc.).


Owl foraging habitat includes a wide variety of forest conditions, canyon bottoms, cliff faces, tops of canyon rims, and riparian areas (USFWS 1995a, 2004). Owls generally use a wider variety of forest conditions (mixed conifers, pine-oak, ponderosa pine, pinyon-juniper) for foraging than they use for nesting/roosting. The primary Mexican Spotted Owl prey are woodrats (Neotoma spp.), peromyscid mice (Peromyscus spp.), and microtine voles (Microtus spp.), foraged most frequently from unlogged forests containing uneven-aged stands of Douglas-fir and white fir with a strong component of ponderosa pine (Ganey and Balda 1994). There is strong evidence that Spotted Owls select habitats according to the distribution of their prey (Ward 2001). 


Reproductive Biology


Mexican Spotted Owls typically select areas providing vertical structure and high plant species richness that contain a number of large trees of different types; nests are typically observed in either mixed-conifer or Douglas-fir habitat, and roost and nest trees are typically the oldest and largest within stands (Ganey and Balda 1989, 1994; Seamans and Gutierrez 1995; USFWS 2011c). Ganey et al. (2000) recorded several tree species at roost sites, suggesting that mixed-conifer forests dominated by Douglas-fir, pine-oak and riparian forests with high tree diversity are highly important to the owl. Nestlings fledge in 4 to 5 weeks and disperse in September and October into a variety of habitats ranging from high-elevation forests to pinyon-juniper woodlands and riparian areas surrounded by desert grasslands (USFWS 2011c). Long-distance dispersal by juveniles demonstrates that they use widely spaced islands of suitable habitat connected at lower elevations by pinyon-juniper and riparian forests.


Rangewide Distribution and Abundance


The range of the Mexican Spotted Owl extends from the southern Rocky Mountains in Colorado and the Colorado Plateau in southern Utah southward through Arizona, New Mexico, and far western Texas, through the Sierra Madre Occidental and Oriental, to the mountains at the south end of the Mexican Plateau (USFWS 2008d). Ninety-one percent of known owls existing in the U.S. between 1990 and 1993 occurred on land administered by the Forest Service (USFWS 2004). During 2002, the Forest Service reported 987 Protected Activity Centers (PACs) in Arizona and New Mexico, and there were 15 known PACs in Colorado, 105 PACs in Utah, and 43 PACs on National Park Service (NPS) lands in Arizona. Therefore, 1,176 total PACs had been identified at that time, leading the USFWS to estimate the total known owl numbers on federal lands in the southwestern U.S. ranging from 1,176 to 2,352 (USFWS 2004). Recent population estimates of Mexican Spotted Owls are 2,160 throughout the entire U.S. and 2,074 in Arizona and New Mexico (USFWS 2008c): approximately 2,950 (± 1,067) Mexican Spotted Owls in the Upper Gila Mountains Recovery Unit alone (Ganey et al. 2000); approximately 1,025 PACs established on National Forest Service lands in Arizona and New Mexico (USFWS 2008c); and 758 owl sites from 1990 to 1993 and 1,222 owl sites from 1990 to 2004 (USFWS 2011b). The Recovery Team reported 1,301 owl sites known today in the U.S. portion of the owl’s range; approximately 94% of the PACs on national forests in the region are occupied, and approximately 10% of the PACs are within wilderness areas (USFWS 2011b). 


Arizona Distribution and Abundance


Mexican Spotted Owls are widely but patchily distributed in Arizona, being found in all but the arid southwestern portion of the state; known from the Colorado Plateau in northern Arizona, the Basin and Range Mountains of the southeastern part of the state, and the transition zone between these provinces in central and east-central Arizona (Ganey and Balda 1989; USFWS 1993b). The largest concentration of Mexican Spotted Owls in Arizona occurs in the central and east-central forests along the Mogollon Rim, in the White Mountains, and on the volcanic peaks near Flagstaff. In southern Arizona, Mexican Spotted Owls have been found in the Atascosa (Pajarito), Santa Rita, Santa Catalina, Patagonia, Whetstone, Galiuro, Huachuca, Chiricahua, Pinaleño, Superstition, Sierra Ancha, Mazatzal, and Bradshaw mountains. Owls are located at scattered sites on the Kaibab Plateau and the Navajo Reservation, and there are also historic records from the Hualapai Mountains in northwestern Arizona. Current information indicates that there are 43 PACs on NPS lands in Arizona. Evidence suggests that wide population fluctuations may be common for populations of owls (USFWS 2004); a 10% or greater population decline has been reported from central Arizona (Seamans et al. 1999). 


Status and Distribution in the Action Area


The Coronado compiled information on Mexican Spotted Owl PAC locations in the northern Santa Rita Mountains, and there are no documented Mexican Spotted Owl records or PACs within the action area. The closest is the Ramanote Canyon PAC, which is located approximately 0.7 mile to the west-southwest (Figure 121, Table 1). The action area overlaps approximately 430 acres of the far northeast corner of critical habitat Unit BR-W-12 in Santa Cruz and Pima counties. 


Table 1. Mexican Spotted Owl PACs in the Vicinity of the Action Area


			Forest Service PAC Name and Number


			Approximate Distance from Fence Line of Preferred Alternative 
(miles)


			Approximate Distance from Action Area
(miles)


			Notes





			Ramanote Canyon (#0502019)


			4.8


			0.7


			There has not been any formal presence/absence information available for this PAC since 2001, when a male was confirmed at the site.





			Sawmill Canyon (#0502013)


			5.6


			1.3


			There has not been any formal presence/absence information for the Sawmill Spring PAC since 1995, when a nesting pair was confirmed, but nesting failed.





			Florida Spring (#0502001)


			6.4


			2.5


			There has not been any confirmed occupation information for the Florida Spring PAC since 1995.















Figure 12. Nearby Mexican Spotted Owl PACs and designated critical habitat.






Ocelot	Comment by Larry Jones: I’m out of time to comments, but please look over Jaguar for guidance. Remember, we are justifying a MALAA determination/ AZ Ocelot habitat exists, it is in pretty good shape in Santa Ritas,


Listing Status


The Ocelot was listed as an endangered species in the U.S. portion of the its range on July 21, 1982 (USFWS 1982), without critical habitat. Recovery of the Ocelot was originally addressed in Listed Cats of Texas and Arizona Recovery Plan (USFWS 1990). An updated draft recovery plan has since been released (USFWS 2010b).


Recovery Plan	Comment by Larry Jones: This thing is rather skewed to TX, which has very different habitat (Taumalipan thornscrub)


No recovery units or management areas were developed as part of the 1990 recovery plan (USFWS 1990); however, the updated draft recovery plan identified two management units that cover the entire subspecies Leopardus pardalis sonoriensis and L. p. albescens (USFWS 2010b). The updated plan also summarized information available in scientific literature regarding the status and threats to the Ocelot throughout its range, and recommended general actions and criteria for addressing these threats and evaluating range-wide recovery. The proposed project is within the historic range and management unit of L. p. sonoriensis. The updated recovery plan identified (USFWS 2010b:vii):


Recovery Strategy: The strategy for recovery involves: the assessment, protection, reconnection, and restoration of sufficient habitat to support viable populations of the Ocelot in the borderlands of the U.S. and Mexico; the reduction of effects of human population growth and development to Ocelot survival and mortality; the maintenance or improvement of genetic fitness, demographic conditions, and health of the Ocelot; the assurance of long-term viability of Ocelot conservation through partnerships, the development and application of incentives for landowners, application of existing regulations, and public education and outreach; the use of adaptive management, in which recovery is monitored and recovery tasks are revised by the USFWS in coordination with the Ocelot Recovery Implementation Team as new information becomes available; and the support of international efforts to ascertain the status of and conserve the Ocelot south of Tamaulipas and Sonora.


Recovery Goals: The goal of this revised recovery plan is to recover and delist the Ocelot, with downlisting from endangered to threatened status as an intermediate goal.


Taxonomy


Two Ocelot subspecies historically ranged into the U.S.: the Texas Ocelot (Leopardus pardalis albescens) and the Sonora (L. p. sonoriensis) Ocelot. Both subspecies are listed under the ESA.


Threats and Limiting Factors


When the Ocelot was originally listed in 1982, commercial exploitation and illegal hunting were listed as significant threats to the species (USFWS 1982). Current threats to the species include habitat conversion, fragmentation, and loss: human population growth and development continue throughout the Ocelot’s range, and habitat has been converted to agriculture, rangelands, or urban land uses (USFWS 2010b). Connectivity among Ocelot populations or colonization of new habitats is also being compromised by continued highway construction (also causing increased road mortality) and issues associated with border barrier development and patrolling the boundary between the United States and Mexico. Other tThreats to Ocelots generally include habitat loss (primarily as a result of brush clearing), habitat fragmentation, logging, hunting (legal and illegal), and predator control (USFWS 2008c). 


Section 4(a)(1) of the ESA outlines five factors to consider when a species is a candidate for listing as threatened or endangered, one of which is “other natural or manmade factors affecting its continued existence” and includes a discussion of climate change (USFWS 2010b). Similar to the previously-discussed species, the effects of climate change (i.e., decreased precipitation and water resources) are a threat to many species, including the Ocelot. For example, temperatures rose in the 20th century and warming is predicted to continue over the 21st century, and although climate models are less certain about predicted trends in precipitation, the southwestern United States is expected to become warmer and drier (USFWS 2007b). In addition, precipitation is expected to decrease in the southwestern United States, and many semi-arid regions will suffer a decrease in water resources due to climate change, as a result of less annual mean precipitation and reduced length of snow season and snow depth. Approximately half of the precipitation within the range of the Ocelot typically falls in the summer months; however, the impacts of climate change on summer precipitation are not well understood. Drought conditions in the southwestern United States have increased over time and may have contributed to loss of Ocelot populations since the species was originally listed in 1982, and possibly historically. Climate change trends are likely to continue, and the impacts on species will likely be complicated by interactions with other factors (e.g., stochastic events driven by climate, such as drought and wildfires in Ocelot habitat, and other habitat destruction and fragmentation) (USFWS 2010b). Habitat conversion, fragmentation, and loss are believed to have replaced hunting as the major threat to the species, as connectivity among Ocelot populations or colonization of new habitats is being compromised by continued highway construction (also causing increased road mortality) and human population growth and development throughout the Ocelot’s range (USFWS 2010).


Habitat


Ocelots occur primarily within subtropical thorn forest, thornscrub, and dense, brushy thickets at elevations below 8,000 feet above mean sea level or in other dense vegetation (>75% canopy cover) with suitable amounts of prey (i.e., rabbits, rodents, birds, and lizards) in tropical rainforest, pine forest, gallery 	Comment by Larry Jones: See below. You neglect to discuss habitat use by sky islands Ocelot of AZ and Sonora.Rangewide habitat info is less important to us than AZ/Sonora habitat use.


forest, riparian forest, semideciduous forest, and dry tropical forest, to savanna, shrublands, and marshlands (USFWS 2010). The average home range for adult resident Ocelots in south Texas was 15.18 km2; 17.67 km2 for males and 11.04 km2 for females. Male Ocelots tend to travel more than females, and home ranges for both sexes are significantly larger during winter than summer. This species’ diet primarily consists of rodents, but includes a wide variety of small vertebrates and large invertebrates, such as mammals, birds, reptiles, amphibians, fish, and insects (AGFD 2010). Ocelots hunt both on the ground and in trees, sometimes even catching birds perched in trees. In Arizona and Sonora, little is known about ocelot habitat use (AGFD 2010)Ocelots are known to use semi-desert grassland and Madrean evergreen  woodland in Arizona and Sonora (present in the action area) and Sinaloan Thornscrub in Sonora (Brown and Lopez Gonzalez 2001, SIA and SJV 2011, Gutierrez-Gonzalez 2012).	Comment by Larry Jones: We don’t have a ton of data, but we need to show what is known instead of  saying “little is known.”	Comment by Larry Jones: Abstract only right now from Madrean conference, but 188 Ocelots detecetedin N. Jag Reserve.





A study was conducted to design a blueprint of priority conservation areas, composed of core habitats (i.e., conservation units) and conservation corridors, for Ocelots in the U.S.-Mexico border region (Grigione et al. 2009). The areas were identified based on sightings of the species from the early 1900s to 2003, conducting field surveys, and holding a GIS-based habitat mapping workshop in which scientists shared information on the distribution and status of the species. In the Arizona-Mexico border region, the conservation unit that was delineated with the highest priority includes the Sierra Madre North Unit, in Mexico. Two corridors connecting the Sierra Madres to the Sky Islands were also identified as units needing further study as was the Sky Island conservation unit itself.


Reproductive Biology


The gestation period for the Ocelot is estimated to be between 70 and 80 days, and the majority of births in Texas occur between August and early December (USFWS 1990, 2010b). The female normally will have two to four kittens in autumn. However, lactation has been documented in June, October, November, and December, and kittens have been observed in September and December. 


Rangewide Distribution and Abundance


Historically, Ocelots are believed to have ranged over much of Texas, southeastern Arizona, the west and east coasts of Mexico, and Central and South America, with individuals found as far south as northern Argentina (USFWS 2002b). Currently, individuals are still found in suitable habitat in southern Texas, Arizona, Mexico, and South and Central America; however, population estimates throughout the range of the Ocelot are unavailable (USFWS 1990). Ocelot populations appear to be rebounding in parts of its range, where large forests and sufficient prey are available, despite the presence of human development, possibly because of a decrease in hunting since the end of the 1980s (USFWS 2010). 


Arizona Distribution and Abundance


Several unconfirmed sightings of Ocelots have been made in Arizona in recent years, but until recently, the last confirmed account was of an Ocelot that was shot on Pat Scott Peak in the Huachuca Mountains in 1964 (López González et al. 2003). Four confirmed reports of ocelots have been received in Arizona since 2009: one from Gila County and three four from Cochise County (USFWS 2011e). An Ocelot was photographed by a remote camera in Cochise County on November 7, 2009 (Arizona Game and Fish Department 2010). In April 2010, an Ocelot was found dead along SR 60 between Superior and Globe. In 2011, the AGFD confirmed the presence of an Ocelot on private property in the Huachuca Mountains (Cochise County) (AGFD 2011a) on February 8, and on May 26 a trail camera in the Huachuca Mountains (Cochise County) snapped another photo of an Ocelot (AGFD 2011b). On February 5, 2012, an Ocelot was documented in trail camera photos provided to AGFD by a third party and posted on an internet site, and analysis indicates that this Ocelot is the same individual observed in February 2011 by AGFD officers and photographed by a hunter’s trail camera in May 2011 in the Huachuca Mountains (AGFD 2012); therefore,Two three of the Ocelots photographed in Cochise County were likely the same individual (USFWS 2011e). 


Status and Distribution in the Action Area


According to the AGFD Heritage Database Management System, there are no confirmed recent sightings of Ocelot near the Santa Rita Mountains and there are no recent or historic records of Ocelots in the action area. Surveys for this species have not been conducted within the action area for the purposes of the proposed is project; however, the University of Arizona has received funding for a three-year project to detect and monitor Jaguars through the use of motion-sensor “trail” cameras along the northern boundary of the US-Mexico international border, from the Baboquivari Mountains in Arizona to the Animas Mountains in New Mexico (need referenceJaguar Recovery Team 2012). Most of the cameras are expected be located on public lands; although no specific sites have been selected, it is possible that some cameras will be located within the Santa Rita Mountains and possibly even within or adjacent to the action area. Although this project is focused on detecting and monitoring Jaguars, the presence of Ocelots may also be detected with these cameras.  


Pima Pineapple Cactus


Status


Pima pineapple cactus was listed as an endangered species on September 23, 1993 (USFWS 1993a) without critical habitat. Factors that contributed to the listing include habitat loss and degradation, habitat modification and fragmentation, limited geographical distribution and species rareness, illegal collection, and difficulties in protecting areas large enough to maintain functioning populations. A 5-year review, completed in 2007, recommended no change to the Pima pineapple cactus classification as an endangered species (USFWS 2007a). 


Taxonomy 


Three subspecies are currently recognized within C. robustispina (USFWS 2007a). The three Pima pineapple cactus subspecies are found in the following general areas: C. robustispina ssp. robustispina 
(= C. scheeri var. robustispina) is found in south-central Arizona (Pima and Santa Cruz counties) and northern Sonora, Mexico; C. robustispina ssp. uncinata is found in Cochise County, Arizona, to Doña Ana County, New Mexico, El Paso County, Texas, and northern Chihuahua, Mexico; and C. robustispina ssp. scheeri is located in Eddy County, New Mexico, south-central Texas, and into Chihuahua and Coahuila, Mexico. Baker (2005) found distinct geographical gaps between Pima pineapple cactus and the other subspecies, which occur in southeastern Arizona, New Mexico, and Texas, and that the subspecies are morphologically coherent within their respective taxa (Baker 2004). The geographical and morphological work completed by Baker supports the idea that the sub-specific groups within 
C. robustispina are discrete and merit separate taxonomic status as subspecies (USFWS 2007a).


Threats and Limiting Factors


Residential and commercial developments are the greatest threats to Pima pineapple cactus and its habitat; other threats include habitat loss and fragmentation, competition with nonnative species, loss of the existing seed bank, grazing, illegal plant collection, prescribed fire, mining, and inadequate regulatory mechanisms (USFWS 1993a, 2007a, 2008a). Habitat in the southern portion of the Altar Valley is now dominated by Lehmann lovegrass, and it is hypothesized that fire-induced mortality of Pima pineapple cactus increases with Lehmann lovegrass density (USFWS 2007a). Buffelgrass (Pennisetum ciliare), a non-native grass, is now common in vacant areas in the city of Tucson and along roadsides, notably in the rights-of-way along Interstate 10 and SR 86, and may also pose a threat to Pima pineapple cactus. Transplanting Pima pineapple cactus is not likely to contribute significantly to the overall population as recent studies have demonstrated that transplanted individuals have low levels of survival, and past efforts have had only limited success. Land ownership patterns within the range of this species in Arizona complicate the protection of habitat for and individuals offor this species: approximately 10% of potential habitat is on federal land (most of which is either at the edge of the plant’s range or in scattered parcels), and the remaining 90% is on tribal, state, and private lands (USFWS 2004b). 


Similar to the previously-discussed species, the effects of climate change (i.e., decreased precipitation and water resources) are a threat to many species, including the Pima pineapple cactus. For example, temperatures rose in the 20th century and warming is predicted to continue over the 21st century, and although climate models are less certain about predicted trends in precipitation, the southwestern United States is expected to become warmer and drier (USFWS 2007b). In addition, precipitation is expected to decrease in the southwestern United States, and many semi-arid regions will suffer a decrease in water resources due to climate change, as a result of less annual mean precipitation and reduced length of snow season and snow depth. Approximately half of the precipitation within the range of the Pima pineapple cactus typically falls in the summer months; however, the impacts of climate change on summer precipitation are not well understood. Drought conditions in the southwestern United States have increased over time and may have contributed to loss of Pima pineapple cactus populations since the species was originally listed in 1993, and possibly historically. Climate change trends are likely to continue, and the impacts on species will likely be complicated by interactions with other factors (e.g., interactions with nonnative species and other habitat-disturbing activities). 


Habitat


In general, Pima pineapple cactus is found in vegetation communities characterized as either Sonoran dDesertscrub (Arizona Upland subdivision) or sSemidesert gGrassland, or a combination of the two, and it is often associated with the following shrub species: desert zinnia (Zinnia sp.), snakeweed (Gutierrezia sarothrae), burroweed (Isocoma tenuisecta), and buckwheat (Eriogonum spp.) (USFWS 2007a). Within its relatively limited range, Pima pineapple cactus generally grows on slopes less than 10% and along the tops (upland areas) of alluvial bajadas within a range of soil types and depths at elevations between 2,360 and 4,000 feet above mean sea level (USFWS 2007a, 2008a). 


Reproductive Biology


Little is known about the reproductive biology of Pima pineapple cactus (USFWS 2007a). Recruitment may be triggered by the quality and timing of precipitation, and possibly temperature; however, there is little evidence to support this claim (Baker 2005). A recent study of pollination concluded that the major pollinator is Diadasia rinconis, a ground-nesting, solitary, native bee, and that Pima pineapple cactus is an obligate out-crosser (not self-pollinating), so plants need to be within approximately 2,000 feet of each other in order to facilitate effective pollination (McDonald 2005). The sole presence of Pima pineapple cactus may not be enough to attract pollinators; pollination appears to be more effective when other species of native cacti are near areas supporting Pima pineapple cactus, as Diadasia rinconis also pollinate other species of native cacti.


Rangewide Distribution and Abundance


Pima pineapple cactus occur in southeast Arizona and northern Sonora, Mexico; however, no significant populations have been documented in Sonora or elsewhere in Mexico, and it is difficult to measure abundance and population trends for this species (USFWS 2007a). A recent Pima pineapple cactus population estimate of 100,000 to 150,000 was submitted to the USFWS as part of the 5-year review effort for the species; however, this estimate was not considered reliable because of numerous issues. There are distinct geographic gaps between the distribution of this subspecies and that of the nearest subspecies in New Mexico (Baker 2005). 


Arizona Distribution and Abundance


In Arizona, Pima pineapple cactus is found south of Tucson, in Pima and Santa Cruz counties, distributed at very low densities throughout the Altar and Santa Cruz valleys between the Baboquivari Mountains to the west and the Santa Rita Mountains to the east (USFWS 2007a). The USFWS does not know how many acres of suitable Pima pineapple cactus habitat are currently available, or how many acres existed historically, or why numerous acres of apparently suitable habitat within Pima and Santa Cruz counties are currently unoccupied by this species (USFWS 2007a, 2009).


Status and Distribution in the Action Area


Recent Surveys


In 2008, species-specific surveys for Pima pineapple cactus were conducted along a preliminary water pipeline corridor route (WestLand 2009a), which has since been dropped because it was decided that the water pipeline alignment should follow the TEP power line and secondary access road corridor. Hence, in 2009, a new preferred corridor route was selected, and additional surveys were conducted (WestLand 2009b) (Figure 132). The preferred 2009 corridor route extends from just east of the town of Sahuarita to the east side of Lopez Pass in the Santa Rita Mountains, a linear distance of approximately 22.4 miles. 


Figure 13. Pima pineapple cactus locations.



The width of the area surveyed by WestLand ranged from 150 feet to approximately 650 feet (the width of proposed surface disturbance within the survey corridor is expected to be approximately 50 feet). Approximately 18.5 miles of the preferred corridor route were surveyed in 2009; the easternmost 3.2 miles were not surveyed because it was determined that the area has no potential for Pima pineapple cactus occurrence because of the presence of steep slopes, sandy washes, and bedrock. 


The survey followed guidelines provided by USFWS in the document entitled Pima Pineapple Cactus 3 Tier Survey Methods (Roller 1996). Surveyors walked parallel transects spaced approximately 15 feet apart in order to achieve 100% coverage of the survey area. The survey area was covered in a single pass. Coordinates for all Pima pineapple cactus found during the survey were entered into a handheld Trimble global positioning system (GPS) unit. Pima pineapple cacti were tagged with a unique number, and information was collected on the number of stems and general health of each plant. 


Current Status and Distribution


This species is not known or expected to occur within the mine footprint but is found at lower elevations west of the mine site, where the utility corridor is proposed. Forty-four living Pima pineapple cacti (Appendix E) have been found within the preferred TEP and water pipeline corridor (see Figure 132; WestLand 2009a, 2009b, 2010b). Given that the width of proposed surface disturbance within the survey corridor is 50 feet, it is likely that several of these cacti would be avoided during construction of the proposed project construction. The total impact area (i.e., potentially suitable Pima pineapple cactus habitat along the selected alternative route) is estimated to be approximately 24.4 acres (8.4 permanent, 16.0 temporary).


Southwestern Willow Flycatcher 


Listing Status 


The Southwestern Willow Flycatcher (Empidonax traillii extimus) was listed as endangered, without critical habitat, on February 27, 1995 (USFWS 1995b). Critical habitat was later designated on July 22, 1997 (USFWS 1997d), and a correction notice was published in the Federal Register on August 20, 1997, to clarify the lateral extent of the designation (USFWS 1997e). On May 11, 2001, the 10th Circuit Court of Appeals set aside critical habitat in those states under the 10th Circuit Court’s jurisdiction (New Mexico), and the USFWS decided to set aside critical habitat in all other states (California and Arizona) until it could reassess the economic analysis. A final recovery plan was released including detailed papers on management issues, describing the reasons for endangerment and the current status of Southwestern Willow Flycatcher, addressing important recovery actions, and providing recovery goals (USFWS 2002c). On October 19, 2005, the USFWS redesignated critical habitat for the Southwestern Willow Flycatcher (USFWS 2005c). On August 15, 2011, the USFWS proposed to revise designated critical habitat for the Southwestern Willow Flycatcher to a total of approximately 2,090 stream miles (USFWS 2011).


Recovery Plan


The recovery plan identified seven RUs, defined based on large watershed and hydrologic units, within seven states (USFWS 2002c). Within each RU, Management Units (MUs) were delineated based on watershed or major drainage boundaries. The action proposed project is located within the Gila RU and the Middle Gila–San Pedro MU. There are 454 known Southwestern Willow Flycatcher territories (46% of the rangewide total) in the Gila RU, they are primarily on the Gila and lower San Pedro rivers, and many sites are small (<5 territories). Most (58%) of territories are in native-dominated habitats, but Southwestern Willow Flycatcher in this RU also use exotic (77 territories) or exotic-dominated (108 territories) habitats (i.e., primarily tamarisk).


Recovery objectives for the Southwestern Willow Flycatcher are (USFWS 2002c:iv): “1) Recovery to the point that reclassification to “threatened” is warranted, and 2) Recovery to the point that delisting is warranted.” A final recovery plan was released including detailed papers on management issues, describing the reasons for endangerment and the current status of Southwestern Willow Flycatcher, addressing important recovery actions, and providing recovery goals (USFWS 2002c). Recovery for the species Southwestern Willow Flycatcher would be achieved by reaching numerical and habitat-related goals for specific management units established throughout the subspecies range and by establishing long-term conservation plans (USFWS 2002c). The project footprint and action area are located in the Middle Gila–San Pedro Management Unit of the Gila Recovery Unit.


Critical Habitat Designation


A total of 737 river miles (totaling approximately 120,824 acres) across various counties in southern California, Arizona, New Mexico, southern Nevada, and southern Utah was included in the final critical habitat designation for Southwestern Willow Flycatcher (USFWS 2005c). The lateral extent of critical habitat includes areas within the 100-year floodplain. PCEs for Southwestern Willow Flycatcher are as follows (USFWS 2005c:60912): 


1. 	Riparian habitat in a dynamic successional riverine environment (for nesting, foraging, migration, dispersal, and shelter) that comprises


a. 	Trees and shrubs that include, but are not limited to, willow species, box elder, saltcedar, Russian olive, cottonwood, stinging nettle, alder, ash, poison hemlock, blackberry, oak, rose, false indigo, Pacific poison ivy, grape, Virginia creeper, Siberian elm, and walnut.


b. 	Dense riparian vegetation with thickets of trees and shrubs ranging in height from 2 to 30 m (6–98 feet). Lower-stature thickets (2–4 m, or 6–13 feet tall) are found at higher elevation riparian forests, and tall-stature thickets are found at middle- and lower-elevation riparian forests; 


c. 	Areas of dense riparian foliage at least from the ground level up to approximately 4 m (13 feet) aboveground or dense foliage only at the shrub level, or as a low, dense tree canopy; 


d. 	Sites for nesting that contain a dense tree and/or shrub canopy (the amount of cover provided by tree and shrub branches measured from the ground) (i.e., a tree or shrub canopy with densities ranging from 50%–100%); or


e. 	Dense patches of riparian forests that are interspersed with small openings of open water or marsh, or shorter/sparser vegetation that creates a mosaic that is not uniformly dense. Patch size may be as small as 0.1 hectare (0.25 acre) or as large as 70 hectare (175 acres).


2. 	A variety of insect prey populations found within or adjacent to riparian floodplains or moist environments, including flying ants, wasps, and bees; dragonflies; flies; true bugs; beetles; butterflies/moths and caterpillars; and spittlebugs.


There is no designated critical habitat for this species within the action area; however, on August 15, 2011, the USFWS proposed to revise designated critical habitat for the Southwestern Willow Flycatcher to add an additionala total of approximately 2,090 stream miles. One area proposed for critical habitat occurs within the action area along Cienega Creek, in the Santa Cruz Management Unit, from its confluence with Empire Gulch to its confluence with Stevenson Canyon (4.4 stream miles) (USFWS 2011x). Although this area was not known to be occupied at the time of listing in 1995, where a Southwestern Willow Flycatcher was documented in 2001 and,; therefore, proposed critical habitat within the action area may be considered occupied (Ellis et al. 2008) (Figure 143). This area in Cienega Creek contains both primary constituent elements of the physical and biological features essential to the conservation of the Southwestern Willow Flycatcher: riparian vegetation and insect prey populations (USFWS 2011x). 






Figure 14. Southwestern Willow Flycatcher proposed critical habitat and Empire Gulch MAPS station.









Taxonomy


The southwestern subspecies E. t. extimus described by Phillips (1948) has been accepted by most authors, and recent research (Paxton et al. 2008) concluded that it is genetically distinct from the other Willow Flycatcher subspecies (Sogge et al. 2010). The Willow Flycatcher subspecies are distinguished primarily by subtle differences in color and morphology and by habitat use, and the Southwestern Willow Flycatcher is one of four subspecies currently recognized (Sogge et al. 2010). 


Threats and Limiting Factors


The current threats and reasons for the decline of the Southwestern Willow Flycatcher are numerous, complex, and inter-related, and are as follows (in approximate order of their significance) (USFWS 2002c): habitat loss and modification involving water management and land use practices (i.e., dams and reservoirs, diversions and groundwater pumping, channelization and bank stabilization, phreatophyte control, livestock grazing, recreation, fire, agricultural development, urbanization); changes in abundance of other species (i.e., exotic species including brood parasitism by the brown-headed cowbird [Molothrus ater]); vulnerability of small populations and demographic and genetic effects; and migration and winter range stresses.   





Other rReasons for the decline of the Southwestern Willow Flycatcher have been attributed primarily to  loss, modification, and fragmentation of riparian breeding habitat, along with a variety of other factors, including loss of wintering habitat and brood parasitism by the brown-headed cowbird (Molothrus ater) (Sogge et al. 1997, 2010; USFWS 2002c). Habitat loss and degradation are caused by a variety of factors, including 1) urban, recreational, and agricultural development; 2) water diversion and groundwater pumping; 3) river channelization; 4) dam construction; 5) livestock grazing; and 6) fire. Fire is an increasing threat to Willow Flycatcher habitat, especially in monotypic saltcedar (Tamarix sp.) vegetation and where water diversions or groundwater pumping desiccates riparian vegetation. Feeding sites for cowbirds are enhanced by the presence of livestock and range improvements (such as water tanks and corrals), agriculture, urban areas, golf courses, bird feeders, and trash areas. Coupled with habitat fragmentation, proximity of cowbird feeding areas to flycatcher breeding habitat may lead to an increase in cowbird parasitism of flycatcher nests.


Similar to the previously-discussed species, the effects of climate change (i.e., decreased precipitation and water resources) are a threat to many species, including the Southwestern Willow Flycatcher. For example, temperatures rose in the 20th century and warming is predicted to continue over the 21st century, and although climate models are less certain about predicted trends in precipitation, the southwestern United States is expected to become warmer and drier (USFWS 2007b). In addition, precipitation is expected to decrease in the southwestern United States, and many semi-arid regions will suffer a decrease in water resources due to climate change, as a result of less annual mean precipitation and reduced length of snow season and snow depth. Approximately half of the precipitation within the range of the Southwestern Willow Flycatcher typically falls in the summer months; however, the impacts of climate change on summer precipitation are not well understood. Drought conditions in the southwestern United States have increased over time and likely contributed to loss of Southwestern Willow Flycatcher populations since the species was originally listed in 1995, and likely historically. Climate change trends are likely to continue, and the impacts on species will likely be complicated by interactions with other factors (e.g., interactions with nonnative species and other habitat-disturbing activities).





Habitat


The Southwestern Willow Flycatcher breeds in dense riparian habitats where surface water is present or where soil moisture is high enough to maintain the appropriate vegetation characteristics (Sogge et al. 2010). These habitats primarily contain willow species (Salix spp.), including coyote willow (S. exigua) and Goodding willow, but typically also contain boxelder (Acer negundo), saltcedar, Russian olive (Elaeagnus angustifolia), live oak (Quercus agrifolia), buttonbush (Cephalanthus sp.), cottonwood (Populus spp.), alder (Alnus spp.), blackberry (Rubus ursinus), and stinging nettle (Urtica spp.) (Sogge et al. 1997, 2010). Based on the diversity of plant species and complexity of habitat structure, four basic habitat types are described for Southwestern Willow Flycatcher: monotypic willow, monotypic exotic, native broadleaf dominated, and mixed native/exotic (Sogge et al. 1997). Saltcedar, once believed by some to be a lower-quality habitat type than native vegetation, is an important component of the nesting and foraging habitat of Southwestern Willow Flycatcher in Arizona and other parts of its range (Smith et al. 2002; Sogge et al. 2005). In 2001 in Arizona, 323 of the 404 (80%) known flycatcher nests (in 346 territories) were in saltcedar. Comparisons of reproductive performance, prey populations, and physiological conditions have demonstrated no difference between success rates for Southwestern Willow Flycatchers breeding in native habitats and those breeding in areas dominated by saltcedar (Sogge et al. 2005). At Cook’s Lake Cienega, Southwestern Willow Flycatchers nested annually in young mesquites immediately adjacent to “traditional” nesting habitat (i.e., buttonbush, cottonwood, willow, and ash) from 2004–2006 (Graber et al. 2007; personal communication, A. Graber, 2011). Also, Southwestern Willow Flycatchers were observed foraging in mesquite woodland located immediately adjacent to occupied nesting habitat in willows upstream of the San Manuel Interconnect Project area. 


Flycatcher territories and nests are typically in the vicinity of open water, cienegas, marshy seeps, or saturated soil, sometimes even in areas where nesting substrates are in standing water (Sogge et al. 2010). However, hydrologic conditions at a particular site can vary considerably in Arizona within and between years and at some locations, particularly during drier years, water or saturated soil is only present early in the breeding season (i.e., May and part of June). The total absence of water or visibly saturated soil has been documented at several occupied sites where the river channel has been modified (e.g., pilot channels have been created), where subsurface flows have been modified (e.g., agricultural runoff), or as a result of changes in river channel configuration after flood events. Southwestern Willow Flycatcher habitat is dynamic and can change rapidly for a variety of reasons, including changes in vegetation conditions resulting from natural vegetation succession, establishment of saltcedar habitat, and changes in river channel location and floodplain width (Finch and Stoleson 2000). Over-mature or young habitat, not suitable for nesting, can be occupied and used for foraging and shelter by migrating, breeding, dispersing, or nonterritorial flycatchers (McLeod et al. 2005). This bird is insectivorous, collecting flying insects by sailing (flying out short distances from perch) and, to a lesser extent, hovering and gleaning; it also sometimes consumes berries and seeds (AGFD 2002b).


Reproductive Biology


Throughout its range, the Southwestern Willow Flycatcher arrives on breeding grounds in late April and May, nesting begins in late May and early June, and young fledge from late June through mid-August (Sogge et al. 2010). Typically, one brood is raised per year, but birds have been documented raising two broods in a single season and re-nesting after a failure. 


Rangewide Distribution and Abundance


The breeding range of the Southwestern Willow Flycatcher includes southern California, Arizona, New Mexico, southwestern Colorado, western Texas, and extreme southern portions of Nevada and Utah, although recent breeding records from western Texas are lacking (Sogge et al. 2010; Unitt 1987). Records of probable breeding Southwestern Willow Flycatchers in Mexico are restricted to extreme northern Baja California and Sonora. All Willow Flycatcher subspecies winter in the subtropical and tropical regions of southern Mexico, Central America, and northern South America, but the Southwestern Willow Flycatcher appears to be largely restricted to the center of the winter range in the vicinity of Costa Rica. The survival and recovery of the Southwestern Willow Flycatcher appears to be dependent on populations that are distributed fairly close together throughout the range, functioning as a group of metapopulations (USFWS 2002c). In Arizona, AGFD has documented frequent between-year movements within and between study areas (Graber et al. 2007). 


It is difficult to determine the total number of flycatcher territories since not all sites are surveyed annually, but the rangewide population of the Southwestern Willow Flycatcher has been estimated to be between 500 and 1,000 pairs (Durst et al. 2008; Unitt 1987). From 1993 to 2007, there were 288 known Southwestern Willow Flycatcher breeding sites (where a resident flycatcher had been detected) and an estimated 1,299 territories in California, Nevada, Arizona, Utah, New Mexico, and Colorado. However, since 1993, 142 sites once known to have nesting flycatchers are no longer presently occupied by breeding birds (Durst et al. 2008). Sampling errors may bias population estimates (e.g., incomplete survey effort, double-counting males and/or females, composite tabulation methodology, natural population fluctuation, and random events), and it is likely that the total breeding population of Southwestern Willow Flycatcher fluctuates. Although population numbers have increased since the Southwestern Willow Flycatcher was listed, after nearly a decade of intensive surveys the current numbers barely exceed the upper limit of the 1987 estimate. About 57% of the 1,299 territories currently estimated throughout the range of the subspecies are located along five major rivers (Gila, Rio Grande, Colorado, Santa Ana, and San Pedro). 


Arizona Distribution and Abundance


The steepest decline in the population level of E. t. extimus has likely occurred in Arizona (Unitt 1987). Historical records for Arizona indicate that the former range of the Southwestern Willow Flycatcher included portions of all major river systems (Colorado, Salt, Verde, Gila, Santa Cruz, and San Pedro) and major tributaries, such as the Little Colorado River and headwaters and the White River. In 2005, 483 territories were known from 47 sites along 15 drainages (English et al. 2006). The lowest elevation at which territorial pairs were detected in 2005 was 459 feet above mean sea level along the Lower Colorado River; the highest elevation was near Hereford Bridge along the upper San Pedro River (4,150 feet above mean sea level). In 2006, there were 351 flycatcher territories, with 276 pairs documented at 39 sites (the remaining 75 territories were classified as lone males, although undetected mates may have been present) (Graber et al. 2007). 


In 2005, the largest concentrations of breeding Willow Flycatchers in Arizona were: near the San Pedro–Gila river confluence; at the Salt River and Tonto Creek inflows to Roosevelt Lake; Big Sandy River, Wikieup; Gila River, Safford area; Verde River, Horseshoe Lake; Topock Marsh on the Lower Colorado River; and Alamo lake on the Bill Williams River (includes lower Santa Maria and Big Sandy river sites) (English et al. 2006). Roosevelt Lake and the San Pedro–Gila river confluence made up 70% (338 of the 483 territories) of the documented Arizona records in 2005. In 2006, the major concentrations at low elevations occurred at the Roosevelt Lake complex (Salt River study area and Tonto Creek study area), the San Pedro–Gila river complex (San Pedro River study area and Gila River study area), and the Gila-Safford area (Graber et al. 2007). During the 2006 survey effort, 70% of all documented flycatcher territories were concentrated in three areas of the state: the Roosevelt Lake complex (31%), San Pedro River/Gila River complex (20%), and the Gila-Safford area (19%). While Southwestern Willow Flycatcher numbers increased significantly in Arizona from 1996 to 2006 (145–351 territories), the 2006 survey effort (Graber et al. 2007) documented an 11% statewide decline in territories compared with 2005 numbers (483–351), the largest “actual” decline in flycatcher territories during that period being at the Roosevelt Lake complex. The distribution of flycatchers throughout the state has changed little; since listing, the majority of known territories in Arizona have been at two locations: Roosevelt Lake and the San Pedro–Gila river confluence. Consequently, population stability in Arizona is believed to be largely dependent on these two large populations, and catastrophic events at either location could greatly change the status and long-term survival of the Southwestern Willow Flycatcher.


Status and Distribution in the Action Area


Between 1993 and 2006, AGFD conducted Southwestern Willow Flycatcher distribution and abundance surveys along five reaches of Cienega Creek (in order from upstream to downstream, are Empire/ Cienega–Cienega Creek, Cienega Creek near Cross Hill, Cienega Narrows, Cienega Creek–Narrows to Coldwater, and Cienega Creek) (Ellis et al. 2008). The only reach of Cienega Creek in which resident Southwestern Willow Flycatchers were documented was the uppermost reach (Cienega Creek), where a pair and nest were located in 2001 (within the proposed designated critical habitat area shown on Figure 143); however, resident Southwestern Willow Flycatchers have not been found along this reach before or since 2001. Two migrant Southwestern Willow Flycatchers were documented in the same reach of Cienega Creek – one in 1999 and one in 2003. A Willow Flycatcher (Empidonax traillii) was documented at the Empire Gulch Monitoring Avian Productivity and Survivorship (MAPS) station in July 2006 (Institute for Bird Populations 2006) (Figure 143). In 2011, Willow Flycatchers were documented at the Empire Gulch MAPS station with “fitz-bew” calls in June, and an after-hatch-year bird was netted in June, and a hatch-year bird was netted in August (personal communication, Marcia Radke, Bureau of Land Management, Sierra Vista Office, 2012). Thus, Willow Flycatchers were listed as “likely breeder” for the 2011 year status for the Empire Gulch MAPS station; however, hatch-year individuals have been known to disperse or migrate as soon as early August (personal communication, Mary Anne McLeod, Senior Avian Biologist, SWCA Environmental Consultants, 2012). A Southwestern Willow Flycatcher habitat inventory in Las Cienegas NCA in 2000 identified 4 stream miles of suitable habitat and 9.5 miles of potential habitat for the species (Bodner and Simms 2008).


EffeCTS ANALYSIS 	Comment by Larry Jones: Restructure this section (before species accounts) as follows:

1. Intro (discuss direct and indirect effects, but I don’t always know how you differentiate)

2. Topographic Considerations

3. Hydrologic(al?) Considerations

4. Vegetation  Considerations

5. Climate Change Considerations


The primary purpose of this BA is to determine the character of the effects, if any, to the species present in the action area. As noted in the USFWS Consultation Handbook, “no effect” determinations are appropriate where the proposed action will not affect a listed species or designated critical habitat. Where species are not present in the action area and no effects are reasonably certain to occur to the species, “no effect” is the appropriate determination for the site. The Consultation Handbook clarifies that a “may affect, not likely to adversely affect” determination is appropriate where effects on listed species are “expected to be discountable, insignificant, or completely beneficial.” The Consultation Handbook further explains that “insignificant effects relate to the size of the impact and should never reach the scale where take occurs.” Conversely, where an effect is not discountable, insignificant, or completely beneficial or anticipated take is likely to occur as a result of the proposed action, the appropriate determination will beis “may affect, likely to adversely affect.”	Comment by Larry Jones: Cite this. My version is March 1998. When  referring specific things (like in quotes), cite page number.


The Ninth Circuit Court of Appeals has established precedent upholding “no effect” determinations where species were not found to occur within the project areas. See, for example, Southwest Center for Biological Diversity v. U.S. Forest Serv., 100 F.3d 1443 (9th Cir. 1996) (upholding a Forest Service “no effect” determination where no Mexican Spotted Owls occurred in the vicinity of a timber sale). If the species is not found in the project area and no critical habitat is present, ESA Section 7 obligations do not apply (Defenders of Wildlife v. Flowers, 414 F.3d 1066 [9th Cir. 2005]). The Ninth Circuit has rejected attempts to apply the ESA where a species’ presence in the project area was speculative and not based on the best available scientific data (see Arizona Cattle Growers Ass’n v. U.S. Fish and Wildlife Serv., 273 F.3d 1229 [9th Cir. 2001]; Defenders of Wildlife v. Bernal, 204 F.3d 920 [9th Cir. 2000]). Unless habitat has been designated critical habitat, the mere fact that habitat exists in the action area and could possibly be used by a species in question is irrelevant to the effects analysis. Speculation that a species might potentially use an area or that an effect might occur is insufficient for consideration of effects. Similarly, concerns that a species may avoid an area that they have not been known to use recently is speculative and fails to meet the “reasonably certain to occur” standard. The ESA does not protect habitat that may potentially be used by a listed species.


The standard for determining whether or not an effect should be considered in the effects analysis is whether such effect is “reasonably certain to occur” (see 50 CFR 402.02, “Interagency Cooperation;” Final Rule, 51 Federal Register 19926, 19993–19934 [June 3, 1986]). Only those effects that are reasonably certain to occur are relevant to the effects analysis. That an effect is possible does not meet this standard; it must be shown that such effect is reasonably certain to occur to warrant consideration under ESA Section 7. The effects analysis must address the direct, indirect, interrelated, interdependent, and cumulative effects of an action.


A direct effect is the direct or immediate effect of the project on a species or its habitat, whether beneficial or adverse. Direct effects result from the action and include the direct effects of interrelated actions and interdependent actions. Direct effects occur at or very close to the time of the action itself. Interrelated projects include other projects or activities that are part of a larger project and depend on the larger project for their justification (i.e., the proposed action would not occur without the larger project). Interdependent projects have no independent utility apart from the proposed action (i.e., other projects would not occur without the proposed action). Indirect effects are caused by the action and occur later in time after the action is completed. Cumulative effects include the effects of future tribal, state, local, or private actions that are reasonably certain to occur within the area of the federal action subject to consultation (50 CFR 402.02). Cumulative effects are considered together with the effect of the federal action under consultation by USFWS to determine whether the effects of the federal action are likely to jeopardize the continued existence of a listed species. Other future federal actions that may affect a listed species would be subject to consultation requirements established in Section 7 of the ESA and therefore are not considered cumulative effects of the proposed action. 	Comment by Larry Jones: This is confusing, you say direct effects are direct effects.	Comment by Larry Jones: Basically, I find this section confusing and not sure what the main points are that we would need to relay to FWS, as they wrote the handbook. We don’t necessarily need to distinguish direct and indirect, as it can be misleading. This project is of a 20 year duration, so whatever happens within 20 years (e.g., removal of agaves) is direct. Post-closure is probably indirect. 


Impacts to Biological Resources in Addition to the Direct Impacts Resulting from Mining Activities On-Site 


In order to conduct an effects analysis for biological resources, there are many other resource impacts that must be analyzeto considerd, including the impacts of changes toeffects of noise, vibrations, light, air quality, groundwater, and surface water. Indirect impacts of noise, vibration, dust, and light could occur resulting from mining and transportation activities. The temporal analysis period includes 24 hours of light and noise for at least 20 years. Light from artificial illumination at night would create a “perpetual full moon” situation, which could disrupt animal species, resulting in changes in dispersal, reproductive behavior, communication patterns, and decreased foraging success (Longcore and Rich 2004). Similarly, noise and vibrations from construction of the mine or blasting would disturb animals, likely causing changes in dispersal, reproductive behavior, communication patterns, decreased foraging success, and increased predation (NoiseQuest 2011; Southwest Endangered Species Act Team 2008). Plants growing in the action area outside the mine footprint may experience indirect effects, such as fugitive dust. Physical effects of windborne fugitive dust on plants may include blockage and damage to stomata and shading and abrasion of the plant surface, which could result in reduced photosynthetic activity (Goodquarry 2011). The magnitude of impacts from noise, vibration, dust, and light are uncertain, but these impacts are expected to decrease as the distance from the mine increases.  	Comment by Larry Jones: Again, why are these indirect? They are happening when the mining operation  is going on.	Comment by Angela Barclay: any additional references?	Comment by Angela Barclay: Any additional references?


There is significant uncertainty associated with the modeled surface water and groundwater impacts to Davidson Canyon, Empire Gulch, and Cienega Creek. This uncertainty is associated with the conceptual hydrologic framework, the time frame involved, and the magnitude of the modeled impact (Montgomery and Associates Inc. 2010; Myers 2010; Tetra Tech 2010).	Comment by Larry Jones: This is part of the section that should be reworked under a Hydrological Considerations heading (I only address groundwater here, but surface water can be before or after groundwater…and perhaps address seeps by themselves, since there are no T and E seep-dwellers on-site).  This is how the narrative needs to progress to follow the flow of logic as to why we made the effects determinations we did for Las Cienegas etc. The order is important, as currently number 1 and 2 are reversed and 3 and 4 are incomplete in the narratives.

1.  Discuss the findings of the groundwater models

2.  Discuss the uncertainties of the models

3.  Discuss how FWS recommended erring on the side of caution for species during our meetings and informal discussions, when presented with uncertain information (e.g., surveys, models).

4.  Putting this all together, this is how we interpret the models as they pertain to threatened and endangered species. Here are the key points that led us to err on the side of caution:

	a. There are no time limits on determining effects, be it 20 years or 1,000 years. In fact, the models predict groundwater effects out 1,000 years, a very long time for effects to be manifested for a 20-year project

	b. The models are not designed for fracture-bedrock geology. This is OK because that is very difficult to do (if even possible), but we must acknowledge the short-comings of this, even if best available science. This area is mostly a fracture-bedrock lithography and not a homogenous mixture.

	c. The models did not use pre-monsoonal low flow times, when stresses on aquatic systems are at their highest.

	d. The models used mean annual precipitation; we have clearly shown in this document that evapotranspiration  is higher than in the past and is expected to get higher under in the future. Although summer precipitation levels are uncertain, they have little contribution to groundwater. The winter rains are the source of groundwater and all models agree on higher mean annual temperatures and lower winter precipitation. I do not suggest they should have incorporated climate change variables into their models, but should have at least used more realistic values for input of water into groundwater…and that we acknowledge the synergistic effects of groundwater.

	e. Seemingly small changes in variables can result in relatively large changes in the model. For aquatic-associated species, even small shifts in available surface water and groundwater can have significant negative effects (e.g., if the water level drops by a cm during low flow, it could cause a shift in ecosystem dynamics, ultimately affecting threatened and endangered species).


Conceptual hydrologic framework. While modeled as one large regional aquifer, the hydrologic connection between the fractured bedrock aquifer that will be dewatered during mine operations and by evaporation from the mine pit lake, and the basin fill aquifer through which Cienega Creek flows, is poorly understood. Modeled impacts could be either less or more, depending on the nature of the hydrologic connection between these two aquifers, and the nature of the connection of Cienega Creek with the basin fill aquifer.


Time frames. The modeled reductions in base flow are predicted to occur 1,000 years in the future. The farther into the future modeling is conducted, the greater the potential that small variations in modeling parameters can result in large errors in prediction. While modeling was conducted to 1,000 years in order to allow the aquifer to come to equilibrium, impacts predicted over this long time frame are speculative, and impacts to streamflow are less speculative for shorter modeled time frames. No impacts are modeled to occur until approximately 50 years after closure of the mine, and impacts over this time frame are more reasonably predicted by the groundwater models. Impacts modeled at 150 years to 1,000 years into the future are much more uncertain.


Magnitude of impact. The amounts of drawdown that would result in this reduction are extremely small, and in fact are smaller than the margin of error for the models. For instance, the Montgomery Mine Site model predicts a drawdown less than 0.01 foot in Cienega Creek; this same threshold was used as the convergence criteria for the model. This means that changes in water level less than 0.01 foot were considered irrelevant to the model solution. However, when considering the minimum monthly flow values from 2001 to 2010 in Cienega Creek near Sonoita (U.S. Geological Survey streamgage #09484550), the Tetra Tech model (2010) predicts a reduction in flows by an amount greater than the minimum monthly flow value in May and June at this location 170 years after mine closure. The modeled results must be placed in context of the uncertainty associated with such small values. 


While it may be possible to use the existing models to speculate on effects to listed species hundreds of years into the future, such an exercise would may not be particularly useful or informative. The uncertainty associated with the models themselves (identified above), combined with the unpredictable nature of distant future resource conditions would prohibit any meaningful analysis of effects to individual species. For the analyses that follow, we attempt to fully disclose the predicted changes in groundwater hydrology and stream flow identified by the models, but our analysis of direct and indirect effects to individual species does not rely heavily on the very long term modeling results, especially those extending beyond 50 years after mine closure. Additionally, the actual impacts of groundwater drawdown, combined with the impacts of global climate change over time within the action area, are uncertain. 


Biophysical Features 	Comment by Larry Jones: In the same vein, you discuss hydro with topo here and they should be separated out. 


The greatest impacts to topography would be caused by the tailings, waste rock, and heap leach piles, which require blading and filling of numerous canyon bottoms and changing landforms from natural undulating topography to monolithic, relatively flat-topped, benched or terraced industrial shapes, and the open pit. The modified topography would contrast with the existing landscape in the short and long term because landforms would not blend into the natural landscape. 


The following is a summary of impacts to key water resource characteristics (Montgomery and Associates Inc. 2010; Myers 2010; Tetra Tech 2010): 	Comment by Larry Jones: This is basically the first part of the hydro section that discusses the findings of the water models


At the mine site, dewatering during active mine life would cause water losses from the regional aquifer, composed of both fractured rock near the mine site and basin fill in the Cienega Creek basin. These water losses would be perpetuated after closure of the mine because of evaporation from a pit lake that would form. It would take hundreds of years for the aquifer to equilibrate to these changes. 


Groundwater drawdown greater than 100 feet is expected to occur in the immediate vicinity of the site. Less drawdown would occur to the north along Davidson Canyon, to the east toward Cienega Creek, and to the south toward Empire Gulch. Drawdown estimates vary between models. 	Comment by Larry Jones: ALERT: With regards to groundwater, please replace the words “expected” and “anticipated” with “modeled.” I note you have done it in many places already, but should be replaced throughout. I’m pretty picky about this because if we “expect” something to not be much of an impact, why are we saying the effects are MALAA. Also, I just don’t “expect” the models to be accurate, because there are too many uncertain variables feeding into them.


There are two springs (Reach 2 and Escondido Springs) that support surface flow in Davidson Canyon. These springs most likely are not connected to the regional aquifer, although this is not known with certainty. Davidson Canyon is expected to experience a 10% reduction in surface flow in this reach, which could impact these springs. The regional aquifer is modeled to experience drawdown at Reach 2 Spring (less than 5 feetless than 0.01 feet 20 years after mine closure to approximately 1 foot 1,000 years after mine closure), which could also reduce flow if the spring is connected to the regional aquifer. Groundwater drawdown and reduction of ephemeral storm flow would likely impact riparian vegetation. 


Stormwater flows are expected to decrease by less than 5% at the confluence of Davidson Canyon and Cienega Creek and by less than 1% below the confluence within Cienega Creek, hence reducing surface water at these reaches.


Surface water models indicate that the proposed project activities will result in a 3.8% decrease of sediment yield at the confluence of Davidson Canyon and Cienega Creek. 


Hydroriparian and mesoriparian habitat is considered the most likely to be impacted by potential changes in groundwater level. Based on Pima County mapping, the amount of hydroriparian and mesoriparian habitat along Davidson Canyon is approximately 17.2 acres. WestLand estimates the amount of Class V habitat along Davidson Canyon as 204.7 acres, along approximately 4.4 linear miles. Based on field investigations, WestLand (2011c) indicates that these areas reflect mesoriparian habitat. Aside from these mesoriparian areas, WestLand identified an additional 471.2 acres of xeroriparian areas (identified as Class II through IV) in Davidson Canyon. These areas could be impacted by reductions in surface water flow. WestLand (2011c) conducted an analysis specific to the likely effects of the mine on riparian habitat along Davidson Canyon. The following summarizes their conclusions: 


· While xeroriparian vegetation in upper Davidson and lower Barrel canyons will be affected and could experience sublethal effects that include canopy dieback, the upland-associated species that characterize these habitats are better able to withstand fluctuations in water availability. The isolated pockets of mesic vegetation in upper Davidson Canyon, however, are expected to experience greater sublethal effects and could experience mortality. As a consequence, species composition (e.g., increased nonnatives) of these areas could change and habitats identified as either transitional between xeroriparian and mesoriparian or mesoriparian in character could become decidedly xeroriparian in nature. 


Impacts are expected to be negligible and immeasurable in Cienega Creek until at least 50 years after mine closure (reduction of 0.01 cubic feet per second). Drawdown could reduce surface flow by up to 0.04 cubic feet per second after 150 years and could reduce surface flow by up to 0.09 cubic feet per second after 1,000 years after mine closure. On average, this represents only 1% to 3% of annual flow after 1,000 years; however, impacts could be much greater during critical periods of low flow. During critical times of the year (May and June), even small flow reductions could cause some portions of Cienega Creek to stop flowing. Overall, the modeled decreases in groundwater (less than 1 foot) would occur over a long period of time and are unlikely tobut could cause large changes in riparian vegetation extent or health; however, and the reduction in stream flow could impact aquatic species needing standing or flowing water.


Based on Pima County mapping, the amount of hydroriparian and mesoriparian habitat along Cienega Creek between the confluence with Gardner Canyon and the confluence with Davidson Canyon is approximately 490.9 acres. Hydroriparian and mesoriparian habitat is considered the most likely to be impacted by potential changes in groundwater level. 


Impacts are expected to be negligible and immeasurable in the field at Upper Empire Gulch Springs until at least 150 years after mine closure at which time groundwater drawdown is modeled to be 0.2 feet (Myers 2010) to 0.5 feet (Tetra Tech 2010). Groundwater drawdown would likely cause die-back in some riparian vegetation and would reduce spring or surface flow. Based on Pima County mapping the amount of hydroriparian and mesoriparian habitat in Empire Gulch is approximately 58.3 acres. 


Impacts are expected to be negligible and immeasurable in the field in Lower Gardner Canyon until at least 1350 years after mine closure at which time groundwater drawdown is modeled to be 0.8 feet (Tetra Tech 2010). Groundwater drawdown would likely cause die-back in some riparian vegetation and would likely reduce spring or surface flow. Based on Pima County mapping the amount of hydroriparian and mesoriparian habitat in Lower Gardner Canyon is approximately 139.6 acres. 


Springs would be impacted by surface disturbance and by drawdown in the regional aquifer. Specifically, impacts to Scholefield No. 1 and Fig Tree springs are likely to occur within the active life of the mine as a result of drawdown in the regional aquifer. Four additional locations within the action area (but outside the fence line) are fed by groundwater (Box Canyon – Dam Structure, Empire Gulch, Well in Ophir Gulch, and South Sycamore Canyon), and impacts to these areas could start as soon as by the end of active mining to as late as 150 years after closure of mine. Approximately 0.8 acre of riparian vegetation associated with these springs likely would be lost completely (WestLand 2010b). 


Stock tanks would be impacted by surface disturbance, but reductions in surface water flow are not expected to affect the use of stock tanks nor any vegetation adjacent to stock tanks. 


Springs, stock tanks, and seeps provide habitat for aquatic plant and animal species within the action area. The preferred alternative would directly impact 12 springs and seeps because they occur within the proposed footprint of the mine and would indirectly impact 52 springs and seeps in the action area owing to groundwater drawdown associated with the mine pit. The areas to be potentially impacted by the proposed is project include downstream impacts to springs and drainages receiving surface water discharge from the mine site, including Davidson Canyon wash to the confluence with lower Cienega Creek and downstream to Pantano Dam, and springs and seeps within the area of projected groundwater drawdown associated with the mine pit. Springs and seeps are affected not only by groundwater level changes but also by the footprint of the preferred alternative. The preferred alternative would directly impact 19 stock tanks because they occur within the footprint of the proposed mine; however, Rosemont Copper would replace or repair water guzzlers, stock tanks, and other human created water supply structures lost to wildlife or grazing use, whether through direct or indirect project related impacts. The result would be no net loss in the current pre-project number of human created water sources for livestock and wildlife. 


The results of geochemical modeling for the mine pit lake and studies of the expected water quality from heap leach seepage indicate that various contaminant levels that would result from these mining processes may exceed aquifer or surface water quality standards for wildlife. The mine pit lake water quality could exceed standards for silver, cadmium, lead, copper, mercury, selenium, and zinc. Silver is known to be a bactericide and is toxic to aquatic species. Cadmium is highly toxic to wildlife, is carcinogenic and teratogenic, and can have sublethal and lethal effects at low environmental concentrations. It affects respiratory functions, enzyme levels, muscle contractions, growth reduction, and reproduction. Cadmium is known to bioaccumulate in the food chain. Lead is carcinogenic and adversely affects reproduction, liver and thyroid function, and disease resistance. The main potential ecological impacts result from direct exposure of algae, invertebrates, and freshwater fish and amphibians. It can be bioconcentrated from water but does not bioaccumulate. Copper is highly toxic in aquatic environments and affects fish, invertebrates, and amphibians. A portion of mercury released into the environment is transformed by abiotic and biotic chemical reactions to organic derivatives, such as methylmercury, which bioaccumulates in individual organisms, biomagnifies in aquatic food chains, and is the most toxic form of mercury to which wildlife are exposed. Risks from selenium are primarily associated with aquatic species. Selenium is a bioaccumulative pollutant, and aquatic life is exposed to selenium primarily through diet. Risks stem from aquatic life eating food that is contaminated with selenium, rather than from direct exposure to selenium in the water. Zinc can adversely affect growth, survival, and reproduction in aquatic species. 


Mine adits and shafts provide roosting habitat for bats. The preferred alternative would directly impact 22 mine adits and shafts in the action area because they occur within the footprint of the proposed mine. Construction and operation of the mine pit, tailings, waste rock, and leach facilities may result in the loss of mine adits and shafts. 


Vegetation Communities 


Vegetation communities would be disturbed by construction, operation, and maintenance activities that remove existing vegetation. Permanent, direct impacts to vegetation communities from the preferred alternative would result from the removal of approximately 7,016 acres of vegetation: 3,310 acres of semidesert grassland, 3,472 acres of Madrean evergreen woodland, 0 (no) acres of Chihuahuan desertscrub, and 77 acres of riparian vegetation. Although the Sonoran desertscrub biotic community is located outside the analysis area, there are portions of the analysis area that exhibit characteristics of Sonoran desertscrub that may be directly or indirectly impacted by the proposed project. Groundwater drawdown would be expected to cause reduction in the health and extent of riparian vegetation. Additionally, the preferred alternative may create conditions conducive to the introduction, establishment, and/or spread of nonnative species, which may out-compete native vegetation and degrade plant communities within the entire action area. 	Comment by Larry Jones: Reference the source of the veg layer (Brown and Lowe, I assume)


Climate Change	Comment by Angela Barclay: all the references in this section came from Larry and Victoria scanned them  – they need to be added to the Lit Cited	Comment by Larry Jones: Didn’t I include as lit cited, or is this just a self-reminder?


Climate change has been a topic of discussion for many years; however, integrating its science into management was not a Forest Service priority until 2008. Then-chief, Abigail Kimbell, made climate change one of her national priorities in a letter to the Forest Service National Leadership Team, stating it was “one of the most urgent tasks facing the Forest Service” (reported in: U.S. Forest Service 2009a). The process and responsibilities for addressing climate change was formalized following the issuance of that letter, and the Forest Service drafted a strategic framework for responding to climate change (U.S. Forest Service 2008). The first steps in implementation of this strategic framework were addressed by another white paper (U.S. Forest Service 2009b) that helped direct the integration of science and management. This led to the “national roadmap for responding to climate change” (U.S. Forest Service 2011) and the climate change scorecard (U.S. Forest Service 2010), an index to demonstrate Forest Service progress and accountability at the National Forest and Grassland and Research Program levels. Although there are numerous strategic components to integrating climate change at the project level, the most pertinent ones for a BA are addressed here. One of the charges of the Forest Service at the project level (U.S. Forest Service 2011:25) is:


Addressing climate change in planning and analysis by doing the following:


· Incorporating climate-related vulnerabilities and uncertainties into land management and project-level environmental analyses.


· Discussing how a range of uncertain future climate conditions might affect the expected consequences of proposed activities.


The draft Coronado National Forest Land Resource and Management Plan (U.S. Forest Service 2012:Appendix A), which is undergoing revision, contains a large section on climate change. That section was drafted by a climatologist at the Washington Office of the Forest Service (Leslie Brandt), and is very useful as a stand-alone resource for determining potential effects of climate change, specifically for the Coronado National Forest.


There is no specific requirement to address climate change in a BA; however, the direction to Forest Service climate change coordinators from the national guidance team is to “integrate climate change into everything we [Forest Service personnel] do.” An EIS garners information for effects disclosure from specialist reports (among other sources), including the biological evaluation and BA, so this avenue seems apropos for large projects. Further, USFWS recommended that climate change be addressed in this BA (SWCA 2012), to help in their analyses for compliance within the ESA. The USFWS agreed that a narrative and species vulnerability assessments for threatened and endangered species occurring in the action area of the proposed project was prudent.


The purpose of this section in the BA is to meet Forest Service requirements to disclose potential effects, vulnerabilities and risk, uncertainties, and display how the project can mitigate effects to threatened and endangered species through design criteria and conservation measures. 	Comment by Angela Barclay: Larry - Move this up to EFFECTS ANALYSIS section? Or just to top of Climate Change section?


Responding to climate change is often viewed as problematic because of perceived uncertainties in modeling future climate scenarios; however, there are past and present data to show that climate change is currently occurring, not just being modeled in the future. Observations and data of current trends are based on sound science (Doster 2007, Lenart 2007a, Serreze 2011), and will certainly occur into the future, unless the causative agents (i.e., greenhouse gas emissions) are stopped. While uncertainty does exist in some predictions, there is much published information about current effects and models that are in agreement by most researchers. With regards to potential effects to biological resources (including threatened and endangered species), the following are considered in this BA (most of these factors are interrelated):


· Mean annual temperature


· Winter precipitation


· Summer precipitation


· Water loss


· Upland environments


· Aquatic environments


· Species risks and vulnerabilities


· Uncertainties


· Synergistic effects and stressors


· Mitigation and adaptive management


There is much published literature and agreement among climatologists that there has been, and will continue to be, an increase in mean annual temperature, with a corresponding frequent drought cycle due to increased evapotranspiration in the American Southwest (Lenart 2007a, b; Seager et al. 2007; CLIMAS 2010; MacDonald 2010; Williams et al. 2010; Bogan and Lytle 2011; Munson et al. 2012). There are online resources that track drought conditions, including the University of Arizona Climate Assessment for the Southwest (http://www.climas.arizona.edu/sw-climate/drought-monitoring) and the National Integrated Drought Information System (http://www.drought.gov/portal/server.pt/community/drought_indicators/us_drought_monitor). 


Winter precipitation has been reduced in the past two decades or more, and the prediction is that this trend will continue. The decrease in winter precipitation manifests itself in several ways, including reduced snowpack and earlier snowmelt. This has implications for groundwater, surface water, and terrestrial ecosystems, which could affect threatened and endangered species to varying degrees. Mean annual temperature, winter precipitation, and drought are related, so these are often addressed together in the literature. 	Comment by Larry Jones: Lenart 2007—probably best to cite the whole “Global warming in the Southwest” booklet, as it includes several contributions that discuss winter precip and groundwater recharge. I don’t remember if that is Lenart 2007 a, b, c, or what	Comment by Angela Barclay: Larry – do you have a reference for this paragraph?


There is much less confidence in the rainfall patterns of the North American monsoon (summer rainy season) because of high variability, despite considerable research on the topic (Comrie and Glenn 1998; Cavazos et al. 2002; Sheppard et al. 2002; Lenart 2007c; Notraro and Gutzler 2012). Observations of trends and models of predictions for summer rains are currently the biggest source of climate change uncertainty in the Southwest. There is evidence that monsoonal rains have been occurring earlier in the season. Monsoonal rains account for about one-half of our annual precipitation, so this is a significant source of uncertainty especially when considering that the monsoon is during the summer, and the increased mean annual temperature applies to the summer as well as winter. The American Southwest is the hottest place in the United States, and among the most arid, even without changing climate considerations; thus, when daytime highs are higher than under historic conditions, evapotranspiration can be significant. Because of the variability, extremes are more commonplace than historically. On one extreme is drought, and on the other extreme is unusually heavy precipitation. The former has already been addressed, but drought in summer means that the period of surface-water absence is extended. On the other end of the spectrum, heavy rains translate to flooding, and while this influx of water may seem   positive for biological resources, water from heavy rains results in a net loss of surface and/or groundwater. The take-home message with regards temperature and precipitation under the recent climate change observations and models is that the Southwest is becoming a hotter and drier place (e.g., Lenart 2007a; MacDonald 2010; Williams et al. 2010). 


Climate change itself is a threat to rare plants and animals because it affects the habitats where the species occur and upsets the natural balance with which species evolved. The most obvious effects are to aquatic and riparian resources: under a hotter and drier climate, surface water is generally less available than it was historically. There are numerous references that describe a decline in aquatic resources due to an altered climate (Lenart 2007d; State of California 2008; Bogan and Lytle 2010; DOI BOR 2010; MacDonald 2010; Reiman and Isaak 2010). The most at-risk group of threatened, endangered, and sensitive species on the Coronado are those associated with the aquatic environment (Jones 2010, Jones and Peery 2011). Although there are many threats that affect aquatic organisms, climate change has been shown to be a causative agent to population declines. For example, the extended period of surface water absence during recurring droughts leading up to 2003 was likely a contributing factor in the decline of Chiricahua Leopard Frogs from the Galiuro Mountains on the Coronado (Jones and Sredl 2005). These aquatic frogs require perennial or near-perennial bodies of water to survive. This example could be repeated throughout the Coronado, as aquatic species have declined almost categorically across the Coronado, in part due to a loss of surface water; however, if there are back-to-back wetter years, species may recolonize areas where they have been extirpated (climate change is a trend with averages and variability over time, not an absolute for any given year or short set of years). Although groundwater and surface water are often considered separately in analyses, as they are for the proposed project, both sources are needed to have surface water available.


Riparian areas are the interface between aquatic and terrestrial ecosystems. Because of the presence of water and enhanced vegetation in riparian areas, many threatened, endangered, and sensitive species have been have also been identified as inherently at-risk under a hotter and drier climate on the Coronado (Jones 2010, Jones and Peery 2011). Riparian areas are somewhat difficult to assess because of a complex and dynamic nature (let alone the difficulties of defining “riparian”), but are generally considered to be at risk from increased aridity and precipitation affecting streams and rivers (Scott et al. 2000; Serrat-Capdevilla et al. 2007). Riparian areas also are affected by loss of surface and ground water.


The link between climate change (i.e., decreased surface water, drought, evapotranspiration, etc.) and aquatic and riparian areas seems like an obvious one, but terrestrial systems are also affected by climate change. The dominant vegetation community in the action area is semi-desert grassland, and these ecosystems are affected by increased mean annual temperature and altered precipitation patterns; however, the impacts of these changes in climate on rare plants and animals is difficult to assess because of inherent complexities (Hunt et al. 1991; Lenart 2007e). Some models have shown that grasslands will not only persist, but will expand; indeed, on the Coronado, the future condition of ecotones between deserts and grasslands could go either way: desertification or grassland expansion, or even grassland conversion into shrublands. This is one of the uncertainties (along with summer rainfall patterns) that the Rocky Mountain Research Station encountered when building Species Vulnerability Assessment models for the Coronado (Coe et al., in prep; Bagne et al. 2011; Davison et al. 2012). Part of the uncertainty is due to numerous variables that feed into models, such as the variable ecological traits of the many plants that occur in grasslands. In particular, non-native species of grasses are widespread on the Coronado and their ecological roles are not yet completely realized. Uncertainties aside, grasslands are diverse ecosystems on the Coronado, and th reptiles, small mammals, and wintering birds that in habitat them are particularly diverse (Brown 1980; Finch 2004a, b; Barsuto and Hadley 2006; Jones and Lovich 2008; Jones 2010, in press). In summary, grasslands are threatened on many fronts in the Southwest (summaries in Finch 2004a, b), but the role of climate change is complex and uncertain; however, a hotter, drier environment itself can also affect many terrestrial wildlife species negatively, including many grassland birds (Bock and Bock 1999).


Vulnerability assessments are a requirement of the Forest Service Climate Change Scorecard, but have not been completed yet; however, there is guidance (Glick et al. 2011), and viability assessment has been partially accomplished through the Land and Resource Management Plan appendix on climate change (U.S. Forest Service 2011) and species vulnerability assessment (Coe et al., in prep; Bagne et al. 2011; Davison et al. 2012). For the latter documents, a few species were selected for the prototype program on the Coronado. All 15 species analyzed were considered to be vulnerable to climate change (Davison 2012; Coe In prep.) using the System for Assessing Vulnerability for Species (SAVS) approach (Bagne et al. 2011).  Each species was given a vulnerability score (index) that ranged from 1 (slightly vulnerable) to 10 (highly vulnerable). The species with the highest vulnerability indices were Yellow-billed Cuckoo (8), Chiricahua Leopard Frog (9), and Mexican Gartersnake (10). These are the only species of those assessed that are federally listed as threatened, endangered, or candidates under ESA, and are the species with the closest ties to a riparian or aquatic environment (with the exception of the American Bullfrog, an aquatic, invasive species, which had the second lowest score). These vulnerability indices do not bode well for rare, native, aquatic species.


Climate change is changing the face of biodiversity at a global scale. Scientists recognize that climate change is increasing the rate of extinctions both locally and globally (Currie 2001; Thomas et al. 2004; Gibbons et al. 2000; Lannoo 2005; Sinervo et al. 2010) to the point of recognizing the recent, global loss of species being the only major extinction event due to anthropogenic causes (an online search produces scores of references about the sixth major (or Holocene) extinction). 


Effects of climate change do not necessarily work independently of other factors, resulting in synergistic effects that can exacerbate climate change. Synergistic effects can be additive, multiplicative, or any combination of interactions. The causes of synergistic effects are often termed “climate change stressors”, and can include urbanization, water diversion, invasive species, grazing, etc. For example, climate change caused drought, and grazing further stressed the already drought-stricken grassland, which in turn caused a significant reduction of grassland birds in areas grazed by cattle Bock and Bock (1999). Literature suggests that invasive species (Rahel and Olden 2008, Fogarty 2010) and wildlife disease (Daszak et al. 2000; Harvell et al. 2002) are also on the increase due to synergism with climate change. It is important to recognize stressors because climate change cannot be reversed at the project level, but certain stressors can be managed to varying degrees. 


The narrative above provides an overview of climate change considerations in the American Southwest, and the responsibility of the Forest Service for integrating climate change science into management, especially at the project level. It also sets the stage for discussions of climate change as they are likely to affect threatened and endangered species in the action area of the proposed project. It also gives us the basis for developing conservation measures to manage for threatened and endangered species, and retain biological diversity (see Hannah et al. 2002a, b; Hunter et al. 2010), as well as adaptive management options (Peterson et al. 2011). It must be realized, however, that there are physiological and other constraints to species adaptability. For example, some species cannot shift elevation or range to adapt (Forero-Medina et al. 2010), and such is the case for those species in the northern Santa Rita Mountains. General effects are discussed below, but species-specific effects will be discussed for each species, building upon information provided here.


For terrestrial ecosystems, the environment is expected to get hotter and drier due to an increase in mean annual temperature and reduced annual precipitation. The action area is dominated by semi-desert grasslands, with inclusions of Madrean encinal woodlands, especially as stringers of larger trees along drainages (McLaughlin and Van Asdall 1977). In and near the footprint of the mine there are currently no perennial streams, so most of the riparian habitat is limited to larger (than upland) oak trees, and a few deciduous trees in the major drainages. Uplands that are grasslands are dominated, or likely to become dominated after mine implementation, by Lehmann lovegrass, a non-native species that has been spreading in the area. Although the Rosemont Copper Company will produce an invasive species management plan, history has shown that the invasion by Lehmann lovegrass may be inevitable. There has been little research on the effects of this grass, although Litt and Steidl (2011) have shown that small mammal communities are different in Lehmann lovegrass-dominated grasslands than native grasslands in southeastern Arizona. It is possible that Lehman lovegrass can be managed by prescribed burning, wildfire, or grazing to open the canopy, so that the habitat more naturally approximates a native bunchgrass life form structure (Litt and Steidl 2011).


The xeroriparian habitats in the immediate vicinity of the proposed project would likely decline in quality for wildlife due to altered surface flow (per Mine Plan of Operation) and groundwater drawdown because of the pit lake. If increased evapotranspiration of climate change is added to this, there is a synergistic effect that will likely cause a reduction in growth, or increase in mortality, of large oak and deciduous trees. The large trees in the vicinity of ephemeral drainages are important structural components for wildlife, and many species of riparian birds have been documented using ephemeral drainage riparian areas in the project area, including the Yellow-billed Cuckoo (Russell et al. 1977). Coleman’s Coral-root, a rare plant with population viability concerns, also occurs in ephemeral riparian areas, and has a complex (and possibly sensitive) symbiotic association with oaks and fungi (Baker 2003; Catling 2004; Coleman 2002; Leake 1994).


How climate change relates to mine-related effects to Empire Cienega, Las Cienegas National Conservation Area, and springs, seeps, and streams within the action area is more difficult to assess. It has been pointed out that there are uncertainties in the models used to predict effects to these outlying areas, and it would seem that adding more uncertainties of climate change into the existing models is not prudent; the result of adding climate change to the model would result in extremely low confidence in the model output (concurrence to this statement was given by the Coronado hydrologist). However, effects of climate change to these areas—increased annual temperature, decreased precipitation (including summer storm floods that do little to add to the local water table), increased evapotranspiration, and increased drought cycles—is inevitable. Of course, climate change is happening and will continue to happen with or without the proposed project. This must be viewed holistically for its qualitative synergistic effects, because it is not possible to make accurate predictions about when off-site areas would be affected or to what degree. Also, there is uncertainty how threatened and endangered species will be affected (except that unmitigated, effects would be declines in species and habitats) and when the effects would take place.The effects of climate change in valley riparian areas, such as the loss of aquatic habitat and native fishes, frogs, and gartersnakes, are already apparent.


Despite a rather ominous outlook for plants and animals under climate change, there are many mitigations and conservation measures that can be developed to help ameliorate the situation. There are already many design criteria built into the MPO of the proposed project. For example, dry-stack tailings help to conserve water. Additionally, stormwater that is being diverted can be used to benefit aquatic organisms. As an example, stock tanks that are kept filled with water can be used as outdoor ranariums for propagating Chiricahua Leopard Frogs and can function as emergency drought relocation ponds. A monitoring and conservation plan for invasive species can keep check on Lehmann lovegrass and American Bullfrogs. Over-arching design critera and species-specific conservation measures are outlined in other parts of this BA; however, it is also important for the proponent of the proposed project to demonstrate how they are managing for sustainable operations (i.e., reducing the environmental footprint through recycling, carpooling, minimizing greenhouse gases, etc.), a requirement of the climate change scorecard.


Rosemont Copper’s Proposed Conservation Measures 	Comment by Angela Barclay: Larry – I ran out of time to add a section that includes AGFD proposed measures.	Comment by Larry Jones: I am going through them, and will need buy off from RCC/WestLand; otherwise they could become terms and conditions. 


This section summarizes the conservation measures developed by Rosemont Copper to address potential impacts of activities related to the proposed project on species listed under the ESA. It also describes the conservation parcels Rosemont Copper will purchase and/or manage, and the anticipated conservation benefits these parcels will provide to listed species. The conservation measures described in this document provide the basis for Rosemont Copper’s conservation measures for listed species in support of Section 7 consultation under the ESA.


The conservation measures are presented in three basic formats: conservation benefits to listed species from the purchase and management of conservation lands, an ongoing monitoring program, and specific management actions not associated with particular conservation land parcels. The land conservation and monitoring components are briefly summarized below; species-specific management actions are presented under each species heading in the following section.


Land Conservation: Seven parcels totaling approximately 4,365 acres have been secured by Rosemont Copper to provide conservation benefits to listed species potentially affected by the proposed project (Figure 15). Each of the specific parcels is described below along with a list of the conservation benefits they provide to listed species. 


Fullerton Ranch:


· This parcel contains approximately 1,780 acres of semidesert grassland in the Sierrita Mountains.


· The conservation and management of this parcel could benefit the movement of Jaguar and Ocelot if they occur in this area.


· This parcel contains saguaros and a few agaves that will provide foraging habitat for Lesser Long-nosed Bat.


· Habitat value and prey base on this parcel will be augmented by the following management activities:


· The exclusion of grazing will enhance habitat values by increasing forage production that could benefit the prey base of Jaguar and Ocelot, as well as agave and saguaro production that will benefit Lesser Long-nosed Bat.


· The establishment and maintenance of water features (e.g., cattle tanks or wildlife guzzlers) at a density of 1 to 1.5 per square mile will benefit Jaguar, Ocelot and their prey base, and have the potential to benefit Lesser Long-nosed Bat (USFWS 2012b). 






Figure 15. Proposed Conservation Measures for Species Listed Under the Endangered Species Act	Comment by Angela Barclay: Insert WestLand’s fig 1






Helvetia Ranch North:


· This parcel contains approximately 940 acres of semidesert grassland on the west side of the northern Santa Rita Mountains near the proposed project’s infrastructure corridor.


· This property contains suitable Pima pineapple cactus habitat and 13 Pima pineapple cactus were identified during sample surveys of the property.


· This parcel directly links the Santa Rita Experimental Range to lands administered by the BLM, providing long-term protection of open space and habitat connectivity in this area, which could benefit the movement of Jaguar and Ocelot in the northern Santa Rita Mountains should this species occasionally occur here.


· This property provides limited late summer foraging habitat for Lesser Long-nosed Bat in the form of agaves and a few saguaros.


· Habitat value and prey base on this parcel will be augmented by the following management activity:


· 	Comment by Larry Jones: Refer to the email I sent; I do not condone dense placement of artificial waters for a variety of reasons, nor to our range management folk.


Sonoita Creek Ranch:


· This parcel contains a total of approximately 1,200 acres of semidesert grassland, Madrean evergreen woodlan, and riparian habitat along upper Sonoita Creek, and includes surface water rights that support two perennial ponds and associated riparian vegetation. 


· This property provides habitat connectivity between the Patagonia and Santa Rita Mountains that could benefit Jaguar and Ocelot.


· This parcel could provide habitat for Mexican spotted owl during dispersal and migration and habitat connectivity between the Patagonia and Santa Rita Mountains.


· This property will provide foraging habitat in the form of agaves for Lesser Long-nosed Bat.


· In addition to the general wildlife and riparian values that this parcel provides, Sonoita Creek Ranch has the potential to benefit the conservation of aquatic species, including Gila Chub, Gila Topminnow, Chiricahua Leopard Frog, and Huachuca Water Umbel, through management and/or reintroduction efforts. 


Rosemont Ranch Lands:


· These properties consist of four distinct parcels on the east side of the Santa Rita Mountains totaling approximately 545 acres of semidesert grassland. 


· These parcels provide habitat connectivity which could benefit Jaguar and Ocelot.


· Agaves present on these parcels will provide foraging habitat for Lesser Long-nosed Bat.


· Habitat value and prey base on this parcel will be augmented by the following management activity:


· 





	Comment by Larry Jones: Unless otherwise noted, delete this whole section


· 


· 


· 


· 	Comment by Angela Barclay: Larry – do we want to include the effects of this type of conservation measure on species in terms of nonnative species for CLF, for example?


· 


· 


· Management of stock tanks in the Greaterville area to support or enhance existing breeding populations in Recovery Unit 2. 	Comment by Larry Jones: Move to species-specific for CLF


· Enhancement of tanks in the Greaterville area to maintain water levels and to create greater structural heterogeneity within tanks.  	Comment by Larry Jones: Move to CLF section, but make it sound like it benefits that species


· 


· 


· Coordination with Forest Service, USFWS and AGFD for the introduction or reintroduction of Chiricahua Leopard Frogs in the Greaterville area.	Comment by Larry Jones: Move to CLF


· These management efforts for Chiricahua Leopard Frog in the Greaterville area will focus on increasing stability of and connectivity between known breeding populations to support the creation and maintenance of a robust metapopulation in this area.


· 


· 


· If approved by AGFD, FWS, and FS, the Helena Mine entrances (R37A, B, and C) used by Lesser Long-nosed Bat will be fenced to prevent access and disturbance by humans and maintain Lesser Long-nosed Bat access to these adits. This would require pre-monitoring to determine if fencing is prudent.	Comment by Angela Barclay: USFWS comment on previous version of BA: Gating of Helena is only helpful if they include pre-gate monitoring, experimental testing, and post-gate monitoring.  And then it is effective only if the bats don't abandon Helena.  Need to see what other options we have to mitigate the loss of three LLNB roosts.	Comment by Larry Jones: Discuss with WestLand


· Rosemont Copper will relocate a portion of the Arizona Trail to limit visibility of the Helena Mine entrances to hikers, thus reducing possible disturbance to Lesser Long-nosed Bat.	Comment by Larry Jones: Move to LLNB…however, make sure our document includes AZ trail info…


· R2 adit will be fenced or gated, if appropriate, to prevent access and disturbance by humans and to provide access to the adit by Lesser Long-nosed Bat. Protective design features would be determined by monitoring and consensus by Forest Service, Fish and Wildlife Service, and Arizona Game and Fish Department.	Comment by Larry Jones: Move to LLNB species-specific


· Chicago Mine, in the pit area and where impacts cannot be avoided, will be closed prior to disturbance in the area of Chicago Mine. Closure activities will take place when Lesser Long-nosed Bat are not present in the Chicago Mine.	Comment by Larry Jones: Move to LLNB


· Using methodology approved by AGFD and FWS, the Helena Mine complex and R2 will be monitored annually for Lesser Long-nosed Bat through construction, and then every five years until mine closure. 	Comment by Larry Jones: Move to LLNB





Monitoring:  Predicted impacts to aquatic species (i.e., Chiricahua Leopard Frog, Gila Chub, Gila Topminnow, and Huachuca water umbel) and the Southwestern Willow Flycatcher along Cienega Creek and in Empire Gulch are based on predicted groundwater drawdown as a result of the formation of the mine pit lake. The groundwater models constructed for the proposed project produce similar predictions of the extent of groundwater withdrawal from project activities that are robust to changes in the estimates of hydrologic parameters. While these models represent the best scientific data available, some degree of predictive error is inherent in mathematical modeling. As such, Rosemont Copper will monitor changes in groundwater and surface water as a result of mining activities and update both groundwater and surface water models based on data obtained from monitoring efforts. As a result, these efforts will reduce the uncertainties associated with the predicted effects of mining activities on stream flow along Cienega Creek centuries in the future.


Species





In addition to the conservation benefits provided by the land conservation and monitoring components identified above, Rosemont Copper’s activities not associated with specific parcels that have and will continue to benefit listed species are summarized below by species.


Chiricahua Leopard Frog


Species-Specific Conservation Measures	Comment by Larry Jones: There were some species-specific measures above in the leased grazing section	Comment by Larry Jones: For all species-specific measures, the proponent must agree to cooperate with and follow the lead of AGFD, FWS, and FS, as appropriate. For CLF theyalso follows guidance from the local recovery team for those  RU’s. AGFD should be able to speak for the team. Rosemont should be part of the team, and it should say so in this section. These agencies should be the ones to make the best informed decisions. It needs to say so in the CMs sections. I have added such language in some places, but not all.


Rosemont Copper proposes the following conservation measures to minimize the effects of the proposed project on Chiricahua Leopard Frogs and Chiricahua Leopard Frog habitat:	Comment by Larry Jones: Just following up on the above…it says Rosemont copper proposes to do this, but FS is submitting the BA and perhaps responsible to make sure the CMs are followed.


Measures that have already been implemented during the summer 2011 pre-monsoon season at the known tanks that support breeding populations of Chiricahua Leopard Frogs include coordination for the management of the Greaterville Tank to keep sufficient water in the tank; installation of stormwater best management practices along the drainage that feeds the Greaterville Tank to reduce ash runoff (from an approximately 1,200-acre fire in the area in summer 2011) to the tank and frogs therein; and installation of a pipeline to keep sufficient water in the West California Gulch Tank.


The enhancement of two tanks either in the Greaterville area or on the Rosemont holdings for habitat creation outside the mine footprint.


Management of up to two stock tanks to continue to support existing breeding populations in the Greaterville area (Thurber Ranch) (also in Recovery Unit 2). Management efforts could include maintaining water levels, creating greater structural heterogeneity around tank with some deep and shallow water areas, and fencing to manage cattle use/non-use and vegetation choking. Measures that have already been implemented during the Summer 2011 pre-monsoon season at the known tanks that support breeding populations of Chiricahua Leopard Frog include: 


· Coordination for the management of the Greaterville Tank to keep sufficient water in the tank.


· Installation of stormwater Best Management Practices (BMPs) along the drainage that feeds the Greaterville Tank to reduce ash runoff to the tank and frogs therein. 


· Installation of a pipeline to keep sufficient water in the West California Gulch Tank.


Additionally, Rosemont Copper has agreed to monitor changes in groundwater and surface water as a result of mining activities and update both groundwater and surface water models based on data obtained from monitoring efforts.	Comment by Larry Jones: Where, when, how often? What are triggers?


· For project area, Rosemont Copper Company shall ensure that aquatic sites with the potential to harbor CLF will be monitored by certified individuals using the standard FWS monitoring protocol prior to disturbance. If CLF are detected, RCC shall contact FWS, AGFD, and FS to determine and implement the appropriate response action (e.g., salvage, translocation). 	Comment by Larry Jones: This was not agreed to by RCC, but I think they would agree. It is SOP of FS lands.


· Earthen stock tanks and other constructed waters within the vicinity of the mine that have high potential for breeding or stopover sites for CLF (but not invasive species) should be modified so that they function to accommodate both cattle and CLF (i.e., structure and function of artificial habitat requirements).	Comment by Larry Jones: Again, request RCC buy-off. This was reworded from AGFD letter. If RCC doesn’t buy off, then do not include, because it would be up to the FS. Not all stock tanks, but good areas to allow frogs to breed, as per SE AZ CLF team


· In the Rosemont vicinity, RCC shall ensure that their invasive species monitoring plan shall include species that threaten CLF. Non-native species that compete or prey upon CLF (American Bullfrog, Northern Crayfish, non-native Tiger Salamanders) shall be monitored for, and if found to be present, measures will be taken to eradicate invasive species according to methods approved by AGFD, FWS, and FS.	Comment by Larry Jones: Ditto above


· RCC shall work with AGFD, FWS, and FS to develop and maintain two waters that can function as breeding sites for CLF within the project vicinity.	Comment by Larry Jones: Ditto above. I had been thinking about this, also, since they will be redirecting flow in the project area and able to capitalize on it for CLF.


Direct and Indirect Effects





Project activities would result in direct effects on Chiricahua Leopard Frogs. Two aquatic sites within the footprint of the proposed mine, Lower Stock Tank and East Dam, were known to have been occupied by Chiricahua Leopard Frogs in 2008 (WestLand 2009b). The Lower Stock Tank will be removed as a result of mine operations. The East Dam location occurs within the fence line of the preferred alternative; however, it is unclear what activities would occur at this location. Although frogs have not been documented in these locations since 2008, if individual frogs (eggs/embryos, tadpoles, juveniles, and adults) are present, mine construction and operation activities would result in direct effects in the form of mortality or other disruptions to behavior that may influence growth and survivorship. Additionally, although these sites have not been occupied since 2008, the three nearest occurrences of Chiricahua Leopard Frogs to the proposed fence line of the preferred alternative are within 0.3 mile, which is within the overland dispersal range of this species. Therefore, direct effects could occur whento frogs dispersinge to and from aquatic sites from within the action area into the fence line of the preferred alternative could range from increased risk to mortality (e.g., crushed on roads or in other areas of mining-related activities) to behavioral avoidance (e.g., reluctance to move across disturbed areas)because they could be crushed or disturbed as they disperse across roads or through areas of moving equipment or other mining-related activities. No direct effects resulting from interrelated and interdependent actions are anticipated.


Any individual frogs, tadpoles, and/or eggs present adjacent to the mine footprint would experience be indirect effects affected from by light, noise, and vibrations. Although Rosemont Copper has developed a light pollution mitigation plan, Llight from artificial illumination would increase light levels at night would create a “perpetual full moon” situation, which could disrupt this nocturnal frog species, resulting in changes in dispersal, reproductive behavior, communication patterns, and decreased foraging success (Longcore and Rich 2004). Similarly, noise and vibrations, particularly at dusk and night, from construction of the mine or blasting would disturb Chiricahua Leopard Frogs, likely causing changes in dispersal, reproductive behavior (e.g., causing frogs to move out of the area; disrupting foraging, basking, communication patterns, etc.), communication patterns, decreased foraging success, and increased predation (NoiseQuest 2011; Southwest Endangered Species Act Team 2008). The magnitude of impacts from noise, vibration, and light are uncertain, but these impacts are expected to decrease as the distance from the mine increases.  


As a result of groundwater drawdown, the amount or volume of water within perennial pools could decrease which could result in indirect effects to Chiricahua Leopard Frogs through long-term habitat alteration that could cause die-back in aquatic and some riparian vegetation.  Chiricahua Leopard Frogs have been documented within the action area in four locations that are fed by groundwater and where groundwater drawdown is possible:[footnoteRef:9] Empire Gulch (2009, 2010, and 2011), Box Canyon – Dam Structure (2008, 2009, and 2011), Well in Ophir Gulch (2010 and 2011), and South Sycamore Canyon (2008). Groundwater flow models were designed to simulate conditions prior to pit development, during pit dewatering, and for a 1,000-year postclosure period of groundwater level recovery and potential pit lake development (Montgomery and Associates Inc. 2010; Tetra Tech 2010b), and it was determined that groundwater level drawdown could result in the dewatering of key breeding sites and other streams, seeps, and springs that support, or that may support, breeding frogs. These indirect impacts are anticipated to be be negligible and immeasurable until at least 150 years after project closure at in Empire Gulch and Cienega Creek. T, he timing and amount of groundwater drawdown at Box Canyon – Dam Structure, Ophir Gulch Well, and South Sycamore Canyon has not been modeled.Box Canyon – Dam Structure, Well in Ophir Gulch, and South Sycamore Canyon These impacts could be critical during periods of low flow (May and June), because even small flow reductions could cause some portions of Cienega Creek, or other aquatic areas, to stop flowing. These modeled decreases in groundwater (less than 1 foot) would occur over a long period of time but could cause changes in riparian vegetation extent or health, and the reduction in stream flow could impact this fish species that needs standing or flowing water. Indirect effectsresulting in indirect impacts of groundwater drawdown to Chiricahua Leopard Frogs breeding and foraging within these areas . could result in reduction of substrate for eggs, substrate for organisms fed upon by tadpoles and adult frogs, escape cover for tadpoles and adults, and moist microhabitats for frogs, hence the reduction of the success of eggs, alteration of growth rates of tadpoles, reduction of food for tadpoles and adults, and increase the exposure of tadpoles and adults to vertebrate predation and desiccation (Southwest Endangered Species Act Team 2008). and in Cienega Creek until at least 50 years after mine closure.,  [9:  The term “possible” means there is definitely enough drawdown to impact a spring, but the water source of the spring is unknown. If the spring arises from the regional aquifer, then it would be impacted; however, if it is a localized spring that is not connected to the regional aquifer, then it may not be impacted at all.] 



Impacts to water quality and/or disruption of surface water flow resulting from the capture of runoff in the pit are only expected to occur along the Barrel Canyon drainage through Davidson Canyon to its confluence with Cienega Creek. The Chiricahua Leopard Frog is not known to currently occur in any of these reaches; however, lower Davidson Canyon Creek may provide suitable habitat for this species during high-water events, when Chiricahua Leopard Frogs are able to move upstream to temporary pools downstream of the head cut barrier to movement. 


Thus, according to the models developed to predict groundwater drawdown, simultaneous or short term impacts to Chiricahua Leopard Frogs are not anticipated as a result of groundwater drawdown. The uncertainty involved with modeling at this time frame combined with the small predicted magnitude of effects renders any analysis of future effects to individual populations of Chiricahua Leopard Frogs problematic. While we can predict (albeit with limited precision) that groundwater and surface water flows may be affected many decades into the future, we cannot predict how these changes would interact with or affect populations of Chiricahua Leopard Frogs whose future status and distribution are entirely unknown; therefore, we cannot conclude that these future indirect effects are reasonably certain to occur.


Indirect effects on Chiricahua Leopard Frogs could also result from prey species of the Chiricahua Leopard Frog experiencing the same direct and indirect effects as the frog from proposed project activities, hence altering their predator-prey relationships. Additionally, because the mine pit lake water quality could exceed wildlife standards for three contaminants that are known to bioaccumulate (i.e., cadmium, mercury, and selenium), indirect effects on this species could occur from eating aquatic invertebrates originating from the mine pit lake. The results of geochemical modeling for the mine pit lake and studies of the expected water quality from heap leach seepage indicate that various contaminant levels that would result from these mining processes may exceed aquifer or surface water quality standards for wildlife. Cadmium is highly toxic to wildlife, is carcinogenic and teratogenic, and can have sublethal and lethal effects at low environmental concentrations. It affects respiratory functions, enzyme levels, muscle contractions, growth reduction, and reproduction. Cadmium is known to bioaccumulate in the food chain. A portion of mercury released into the environment is transformed by abiotic and biotic chemical reactions to organic derivatives, such as methylmercury, which bioaccumulates in individual organisms, biomagnifies in aquatic food chains, and is the most toxic form of mercury to which wildlife are exposed. Risks from selenium are primarily associated with aquatic species. Selenium is a bioaccumulative pollutant, and aquatic life is exposed to selenium primarily through diet. Risks stem from aquatic life eating food that is contaminated with selenium, rather than from direct exposure to selenium in the water. 	Comment by Larry Jones: Citation needed	Comment by Larry Jones: Citation needed	Comment by Larry Jones: citation	Comment by Larry Jones: In a nutshell, there are a lot of claims here, and needs to be lit citations both from what studies are saying about Rosemont water and effluent and studies on toxicity and bioaccumulation in wildlife (especially frogs). 


Within the portions of the action area that include proposed designated critical habitat for the Chiricahua Leopard Frog, it is possible that the proposedis project could indirectly impact some of the PCEs of critical habitat for this species within those areas. Chiricahua Leopard Frogs are known to occur at seven locations within proposed critical habitat within the action area. There are two known Chiricahua Leopard Frog locations in proposed designated critical habitat that are supported by groundwater: Ophir Gulch Well and Empire Gulch Springs. Groundwater drawdown at Empire Gulch is modeled to be measurable beginning 50 years after mine closure; the timing or amount of groundwater drawdown at Ophir Gulch Well has not been modeledthese locations, hence indirect effects to frogs at these locations, is not anticipated to begin until 50 to 150 years after project closure. Other locations in designated critical habitat that are supported by groundwater are modeled to experience groundwater drawdown: impacts are modeled to be negligible and immeasurable in Cienega Creek until at least 50 years after mine closure; however, impacts could be much greater during critical periods of low flow, and during critical times of the year (May and June), even small flow reductions could cause some portions of Cienega Creek, or other aquatic areas, to stop flowing. These modeled decreases in groundwater (less than 1 foot) would occur over a long period of time but could cause changes in riparian vegetation extent or health, and the reduction in stream flow could impact designated critical habitat for this aquatic frog species that needs standing or flowing water. 	Comment by Larry Jones: Only after 20 years?	Comment by Larry Jones: This is a really long sentence with all sorts of different punctuation, so it kinda hard to follow. Suggest breaking up into smaller, concise sentences.


Cover vegetation at the edge of stock tanks in proposed designated critical habitat, especially the areas of designated critical habitat near the proposed project area, could be negatively impacted by windborne fugitive dust coating leaves, resulting in reduced photosynthetic activity. Physical effects of dust on plants may include blockage and damage to stomata, shading, abrasion of leaf surface or cuticle, and cumulative effects (e.g., drought stress on already stressed species) (Goodquarry 2011). Reduced emergent vegetation  cover or substrates could result in reduced of substrate for eggs, substrate for organisms fed upon by tadpoles and adult frogs, escape cover for tadpoles and adults, and moist microhabitats for frogs, hence the reduction of the success of eggs, alteration of growth rates of tadpoles, reduction of food for tadpoles and adults, and increase the exposure of tadpoles and adults to vertebrate predation and desiccation (Southwest Endangered Species Act Team 2008). It is possible that the proposed mine and associated disturbances could also result in increases in populations of non-native species and could create conditions suitable for the presence of chytridiomycosis. Chytridiomycosis has been documented from Las Cienegas NCA, but not yet from the Santa Rita Mountains (unpubl. data, local working group Southeastern Arizona Chiricahua Leopard Frog Recovery Team).	Comment by Larry Jones: I put this here because it relates to emergent vegetation or structure, but I’m not clear about  the mechanism by which these PCE’s would be affected by the project.


Cumulative Effects


Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably certain to occur in the action area considered in this biological opinionBA. Future Federal actions that are unrelated to the proposed action are not considered in this section because they require separate consultation pursuant to Section 7 of the ESA. Continued road maintenance, grazing activities, and recreation in the action area, current and future development, other nearby mining projects, and other various activities in the surrounding area on non-federal lands, combined with the expected effects from the proposed project, such as groundwater drawdown and associated loss or fragmentation of habitat (including riparian), and noise, air, and light pollution, could cumulatively affect the Chiricahua Leopard Frog and its designated critical habitat.	Comment by Larry Jones: I see the same wording is used throughout this section, and is very generic. I do not know if it is sufficient for FWS…maybe a call to Jason would help clarify.


Determination of Effect


The proposed project may affect, and is likely to adversely affect, the Chiricahua Leopard Frog. The proposed project may affect, and is not likely to result in the destruction of proposed adversely affect, designated critical habitat for the Chiricahua Leopard Frog.


Gila Chub


Species-Specific Conservation Measures 	Comment by Larry Jones: We need to share the  AGFD letter with WestLand. I don’t think that there are any recommended CMs we can request, but this might help RCC be proactive for potential impacts to Cienega Creek.


There are no species-specific conservation measures proposed for this species. Note that Rosemont Copper Company has agreed to monitor changes in groundwater and surface water as a result of mining activities and update both groundwater and surface water models based on data obtained from monitoring efforts. 


Direct and Indirect Effects


Direct effects (about 20 years of mine operation) on the Gila Chub are not anticipated as a result of theis proposed project because there is no habitat or known occurrences of this species within the footprint of the proposed mine, and no direct effects resulting from interrelated and interdependent actions are anticipated. It seems unlikely there would be direct effects to upper Cienega Creek, but indirect effects have been predicted from hydrological modeling. Furthermore, impacts to water quality and/or disruption of surface water flow resulting from the capture of runoff in the pit are only expected to occur along the Barrel Canyon drainage through Davidson Canyon to its confluence with Cienega Creek, and the Gila Chub is not known to occur in any of these reaches, nor are any of these reaches expected to provide suitable habitat for this species. No Gila Chub were recorded during fish surveys just downstream in Cienega Creek from 2002–2010. 	Comment by Larry Jones: I won’t keep beating this dead horse, but suffice to say you should use mine-operation life as the standard for determining direct effects (I think it is 20 years or so, but you probably know the duration better than I).	Comment by Larry Jones: I’m getting hung up on direct and indirect again. You can probably reword better than I.


Gila Chub are known to occur in Cienega Creek approximately 1 mile upstream of the confluence with Davidson Canyon (in 2009 and 2010). The small numbers of this species in the population upstream of the confluence of Davidson Canyon and Cienega Creek have not populated the pool downstream of the confluence in the years in which it has been surveyed (2007–2010); therefore, indirect effects on the Gila Chub from the reduction of stormwater flows by less than 5% at the confluence of Davidson Canyon and Cienega Creek and by less than 1% below the confluence within Cienega Creek are not reasonably certain to occur because there are no occurrence records of this species at or immediately below this confluence.


Indirect effects to Gila Chub may are reasonably likely to occur within the action area further upstream in Cienega Creek and in Empire where groundwater drawdown is modeled to occur (Montgomery and Associates Inc. 2010; Tetra Tech 2010b). These impacts are modeled to be negligible and immeasurable until at least 50 years after project closure at Empire Gulch and in Cienega Creek. These impacts could be critical during periods of low flow (May and June), because even small flow reductions could cause some portions of Cienega Creek, or other aquatic areas, to stop flowing. These modeled decreases in groundwater (less than 1 foot) would occur over a long period of time but could cause changes in riparian vegetation extent or health, and the reduction in stream flow could impact this fish species that needs standing or flowing water. As a result of groundwater drawdown, the amount or volume of water within perennial pools could decrease which could result in indirect effects to Gila Chub through long-term habitat alteration that could cause die-back in aquatic and some riparian vegetationAs a result of groundwater drawdown, the amount or volume of water within perennial pools could decrease which could result in indirect effects to Gila Chub breeding and foraging in these areas. Indirect effects of groundwater drawdown to Gila Chub breeding and foraging within these areas could result in reduction of substrate for eggs, substrate for prey organisms, escape cover, and moist microhabitats for Gila Chub, hence the reduction of the success of eggs, reduction of food, and increase the exposure of Gila Chub to vertebrate predation and desiccation. Indirect effects on Gila Chub could also result from prey species of the Gila Chub experiencing the same indirect effects as the fish from groundwater drawdown, hence altering their predator-prey relationships. These indirect impacts are anticipated to be negligible and immeasurable until at least 150 years after project closure at Empire Gulch and in Cienega Creek until at least 50 years after mine closure. 	Comment by Larry Jones: Just a positive comment…this is a good example of discussing indirect effects. The model predicts effects 50 years out and increasing over time, but it seems unlikely anything will happen to water levels due to the mine in the 20 years of operation, even if the model is wrong and the time frame is half that. 


Thus, according to the models developed to predict groundwater drawdown, simultaneous or short term impacts to Gila Chub are not anticipated as a result of groundwater drawdown. The uncertainty involved with modeling at this time frame combined with the small predicted magnitude of effects renders any analysis of future effects to individual populations of Gila Chub problematic. While we can predict (albeit with limited precision) that groundwater and surface water flows may be affected many decades into the future, we cannot predict how these changes would interact with or affect populations of Gila Chub whose future status and distribution are entirely unknown; therefore, we cannot conclude that these future indirect effects are reasonably certain to occur.


The action area also includes portions of designated critical habitat for the Gila Chub, and it is possible that within those areas the proposedis project could directly and indirectly impact some of the PCEs of critical habitat for this species. The proposed project couldwill impact all three PCEs present within these areas of Gila Chub designated critical habitat:impact water quantity, vegetative coverquality, and water qualityone of the PCEs of Gila Chub designated critical habitat, at the confluence of Davidson Canyon with Cienega Creek, although this reach is dry for most of the year. The water quality PCE includes reduced levels of contaminants (including sediments), and adequate levels of pH, dissolved oxygen, and conductivity. Surface water models indicate that project activities will result in a 3.8% decrease of sediment yield at the confluence of Davidson Canyon and Cienega Creek. The project also will impact water quantity, one of the PCEs of Gila Chub designated critical habitat, within Cienega Creek and Empire Gulch. As previously stated, groundwater drawdown is anticipated to be negligible and immeasurable until at least 150 years after project closure at Empire Gulch and in Cienega Creek until at least 50 years after mine closure, which could decrease the amount or volume of water within perennial pools.There are two locations in designated critical habitat that are supported by groundwater: Empire Gulch Springs and Cienega Creek. Groundwater drawdown at Empire Gulch and Cienega Creek is anticipated to be measurable beginning 50 years after mine closure. These impacts could be critical during periods of low flow (May and June), because even small flow reductions could cause some portions of Cienega Creek, or other aquatic areas, to stop flowing. These modeled decreases in groundwater (less than 1 foot) would occur over a long period of time but could cause changes in aquatic and riparian vegetation extent or health, and the reduction in stream flow could impact designated critical habitat for this fish species that needs standing or flowing water. Reduced vegetative cover could result in reduced of substrate for eggs, substrate for prey organisms, and escape cover for Gila Chub, hence the reduction of the success of eggs, reduction of food, and increase the exposure of Gila Chub to vertebrate predation and desiccation. The proposed project also will impact water quantity, one of the PCEs of Gila Chub designated critical habitat, within Cienega Creek and Empire Gulch. The water quality PCE includes reduced levels of contaminants (including sediments), and adequate levels of pH, dissolved oxygen, and conductivity. Levels of pH, dissolved oxygen, and conductivity are not expected to be impacted by the proposed project; however, surface water models indicate that the proposed project activities will result in a 3.8% decrease of sediment yield at the confluence of Davidson Canyon and Cienega Creek. This decrease in sediment yield could increase the exposure of Gila Chub to predation.


Cumulative Effects


Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably certain to occur in the action area considered in this biological opinionBA. Future Federal actions that are unrelated to the proposed action are not considered in this section because they require separate consultation pursuant to Section 7 of the ESA. Continued road maintenance, grazing activities, and recreation in the action area, current and future development, other nearby mining projects, and other various activities in the surrounding area on non-federal lands, combined with the expected effects from the proposed project, such as groundwater drawdown and associated loss or fragmentation of habitat (including riparian), and noise, air, and light pollution, could cumulatively affect the Gila Chub and its designated critical habitat.


Determination of Effect


The proposed project may affect, and is, but is not likely to adversely affect, the Gila Chub. The proposed project also may affect, and is likely to adversely affect, but is not likely to result in destruction of, designated critical habitat for the Gila Chub.,


Gila Topminnow	Comment by Larry Jones: See comments for Gila Chub


Species-Specific Conservation Measures 


There are no species-specific conservation measures proposed for this species. Note that Rosemont Copper has agreed to monitor changes in groundwater and surface water as a result of mining activities and update both groundwater and surface water models based on data obtained from monitoring efforts.


Direct and Indirect Effects


Direct effects on the Gila Topminnow are not anticipated as a result of the proposedis project because there is no habitat or known occurrences of this species within the footprint of the proposed mine and no direct effects resulting from interrelated and interdependent actions are anticipated. Furthermore, impacts to water quality and/or disruption of surface water flow resulting from the capture of runoff in the pit are only expected to occur along the Barrel Canyon drainage through Davidson Canyon to its confluence with Cienega Creek, and the Gila Topminnow is not known to occur in any of these reaches, nor are any of these reaches expected to provide suitable habitat for this species. 


Indirect effects could occur on the small population of this species located approximately 0.25 mile downstream of the confluence of Davidson Canyon and Cienega Creek. Stormwater flows are expected to decrease by less than 5% at the confluence of Davidson Canyon and Cienega Creek and by less than 1% below the confluence within Cienega Creek. These reductions in surface water at these reaches are likely to result in insignificant effects to this population of Gila Topminnow. 


Indirect effects to the Gila Topminnow may occur within the action area in Cienega Creek approximately 1 mile upstream from the confluence with Davidson Canyon and further upstream in Cienega Creek where groundwater drawdown is modeled to occur (Montgomery and Associates Inc. 2010; Tetra Tech 2010b). These impacts are anticipated to be negligible and immeasurable until at least 50 years after project closure in Cienega Creek. These impacts could be critical during periods of low flow (May and June), because even small flow reductions could cause some portions of Cienega Creek to stop flowing. These modeled decreases in groundwater (less than 1 foot) would occur over a long period of time but could cause changes in riparian vegetation extent or health, and the reduction in stream flow could impact this fish species that needs standing or flowing water. As a result of groundwater drawdown, the amount or volume of water within perennial pools could decrease which could result in indirect effects to Gila Topminnow through long-term habitat alteration that could cause die-back in aquatic and some riparian vegetation. Indirect effects of groundwater drawdown to Gila Topminnow breeding and foraging within these areas could result in reduction of substrate for eggs, substrate for prey organisms, and escape cover for Gila Topminnow, hence the reduction of the success of eggs, reduction of food, and increase the exposure of Gila Topminnow to vertebrate predation and desiccation. As a result of groundwater drawdown, the amount or volume of water within perennial pools could decrease which could result in indirect effects to Gila Topminnow breeding and foraging within these areas. Indirect effects on Gila Topminnow could also result from prey species of the Gila Topminnow experiencing the same indirect effects as the fish from groundwater drawdown, hence altering their predator-prey relationships. These indirect impacts are anticipated to be negligible and immeasurable until at least 50 years after mine closure in Cienega Creek. 





Thus, according to the models developed to predict groundwater drawdown, simultaneous or short term impacts to Gila Topminnow are not anticipated as a result of groundwater drawdown. The uncertainty involved with modeling at this time frame combined with the small predicted magnitude of effects renders any analysis of future effects to individual populations of Gila Topminnow problematic. While we can predict (albeit with limited precision) that groundwater and surface water flows may be affected many decades into the future, we cannot predict how these changes would interact with or affect populations of Gila Topminnow whose future status and distribution are entirely unknown; therefore, we cannot conclude that these future indirect effects are reasonably certain to occur.


Cumulative Effects


Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably certain to occur in the action area considered in this biological opinionBA. Future Federal actions that are unrelated to the proposed action are not considered in this section because they require separate consultation pursuant to Section 7 of the ESA. Continued road maintenance, grazing activities, and recreation in the action area, current and future development, other nearby mining projects, and other various activities in the surrounding area on non-federal lands, combined with the expected effects from the proposed project, such as groundwater drawdown and associated loss or fragmentation of habitat (including riparian), and noise, air, and light pollution, could cumulatively affect the Gila Topminnow and its habitat.


Determination of Effect


The proposed project may affect, and, but is not likely to adversely affect, the Gila Topminnow. 


Huachuca Water Umbel


Species-Specific Conservation Measures 


There are no species-specific conservation measures proposed for this species. Note that Rosemont Copper has agreed to monitor changes in groundwater and surface water as a result of mining activities and update both groundwater and surface water models based on data obtained from monitoring efforts.


Direct and Indirect Effects


Direct effects on Huachuca water umbel are not anticipated as a result of the proposedis project because this species is not known to occur within the footprint of the proposed mine, and no direct effects resulting from interrelated or interdependent actions are anticipated. Impacts to water quality and/or disruption of surface water flow resulting from the capture of runoff in the pit are only expected to occur along the Barrel Canyon drainage through Davidson Canyon to its confluence with Cienega Creek. However, the Huachuca water umbel is not known to currently occur in any of these reaches, nor are any of these reaches expected to provide suitable habitat for this species. 


Indirect effects could occur to the Huachuca water umbel populations located within the action area in Empire Gulch and Cienega Creek where groundwater drawdown is modeled to occur (Montgomery and Associates Inc. 2010; Tetra Tech 2010b). These impacts are anticipated to be negligible and immeasurable until at least 50 years after project closure in Empire Gulch and Cienega Creek. These impacts could be critical during periods of low flow (May and June), because even small flow reductions could cause some portions of Cienega Creek, and other areas, to stop flowing. These modeled decreases in groundwater (less than 1 foot) would occur over a long period of time but could cause changes in riparian vegetation extent or health, and the reduction in stream flow could impact this plant species that needs standing or flowing water. As a result of groundwater drawdown, the amount or volume of water within perennial pools could decrease which could result in indirect effects to Huachuca water umbel through long-term habitat alteration causing changes in the health of individual Huachuca water umbel plants or populations of this species. These indirect impacts are anticipated to be negligible and immeasurable until at least 150 years after project closure at Empire Gulch and in Cienega Creek until at least 50 years after mine closure. 


Thus, according to the models developed to predict groundwater drawdown, simultaneous or short term impacts to Huachuca water umbel are not anticipated as a result of groundwater drawdown. The uncertainty involved with modeling at this time frame combined with the small predicted magnitude of effects renders any analysis of future effects to individual populations of Huachuca water umbel problematic. While we can predict (albeit with limited precision) that groundwater and surface water flows may be affected many decades into the future, we cannot predict how these changes would interact with or affect populations of Huachuca water umbel whose future status and distribution are entirely unknown; therefore, we cannot conclude that these future indirect effects are reasonably certain to occur.


Cumulative Effects


Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably certain to occur in the action area considered in this biological opinionBA. Future Federal actions that are unrelated to the proposed action are not considered in this section because they require separate consultation pursuant to Section 7 of the ESA. Continued road maintenance, grazing activities, and recreation in the action area, current and future development, other nearby mining projects, and other various activities in the surrounding area on non-federal lands, combined with the expected effects from the proposed project, such as groundwater drawdown and associated loss or fragmentation of habitat (including riparian), and noise, air, and light pollution, could cumulatively affect the Huachuca water umbel and its habitat.


Determination of Effect


The proposed project may affect, and, but is not likely to adversely affect, the Huachuca water umbel. 


Jaguar	Comment by Larry Jones: I really wanted to launch into a more extensive justification, but time was limited, so I reference my white paper, which is in the project record.	Comment by Larry Jones: Also since I don’t have much time to get into it, follow the same type of 


Species-Specific Conservation Measures 


Rosemont Copper proposes the following conservation measure to minimize the effects of the project on Jaguars and Ocelots and their suitable habitat: a one-time fee in the amount of $20,000 to AGFD for survey and monitoring efforts as well as conservation and recovery measures. Rosemont Copper will contribute a total of $20,000 to AGFD for ongoing monitoring of Jaguar and Ocelot activity in the Santa Rita Mountains. 


Direct and Indirect Effects


Direct effects to Jaguars are not anticipated as a result of this project because this species is not known to occur within the footprint of the proposed mine, and no direct effects resulting from interrelated or interdependent actions are anticipated. Jaguars are secretive animals that tend to avoid areas with considerable human activity (e.g., noise, light, habitat disturbance). They are difficult to detect, even when present, without extensive camera surveys or trained tracking dogs. Jaguars are native to southeastern Arizona in the type of habitats that exist in the project area—relatively rugged semi-desert grasslands and Madrean encinal woodlands. Jaguars have been documented historically in the Santa Rita Mountains, which is south of Interstate 10, a significant dispersal barrier. Thus, we cannot prove or rule out the presence of Jaguars in the project or action areas without convincing survey data. If they are extant in the United States, they are likely to be found within the Sky Islands south of I-10, where habitat exists, such as the proposed project area. 


Indirect effects could occur to the Jaguar within the action area. Although occurrence records in Arizona are rare, and no breeding populations of the Jaguar are known to exist in Arizona, Jaguars have large home ranges there is the potential for this species to occur in the action area. Further, tThere have been two recent (2011) sightings of Jaguars in southeastern Arizona: an unconfirmed, but plausible sighting (AGFD Class II-7) of a Jaguar was reported in Mansfield Canyon in the Santa Rita Mountains in Santa Cruz County in June, approximately 13 miles south of the proposed mine footprintproject area and 8 miles south of the action area; and more recently, in November, a confirmed sighting of a Jaguar occurred in a canyon in the Whetstone Mountains in Cochise County, approximately 25 miles east of the proposed project area and 10 miles east of the action area. Prior to the June 2011 sighting, there had been no confirmed occurrence records for this species within 8 miles of the action area since 1961. Jaguars have large home ranges and males may make extensive terrestrial forays, so it is possible Thus, there is some potential for one or more of these animals to occur in the Santa Rita Mountainsdoes or would occur in the action area, especially over when put in the context of the life of the proposed projectmine. The only Jaguar we have information on from southeastern Arizona (“Macho B,” a resident [McCain and Childs 2008]) spanned a distance much greater than the distance from the two recent Jaguars records to the project area. Further, there is contiguous habitat available for movement, so the project area may very well be within the home range of one or more Jaguars., and there is potential for an animal moving throughout the Santa Rita Mountains to be exposed to disturbance related to mining activities. 	Comment by Larry Jones: No surveys, so this means noting.


Although Jaguars have the ability to avoid some of this disturbance through movements, resulting in low probability of any significant acute or chronic exposure, any Jaguars presentin or  adjacent to the mine footprint could would experience indirect effects offrom light, noise, and vibrations, and likely alter their behavior (e.g., shift home range, movement patterns, and foraging areas) to avoid these anthropogenic disturbances. Although Rosemont Copper Company has developed a light pollution mitigation plan, Light from artificial illumination would increase light levels at night would create a “perpetual full moon” situation, which could disrupt this species, resulting in changes in dispersal, communication patterns, and hunting success (Longcore and Rich 2004). Similarly, noise and vibrations from construction of the mine or blasting could disturb Jaguars, likely causing changes in dispersal, communication patterns, and hunting success (NoiseQuest 2011). The magnitude of impacts from noise, vibration, and light are uncertain, but these impacts are expected to decrease as the distance from the mine increases.  Effects on Jaguars could also result from prey species experiencing the same effects as the Jaguars from light, noise, and vibrations, hence altering their predator-prey relationships. Changes to food sources could also result in changes in dispersal and hunting success.


Cumulative Effects


Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably certain to occur in the action area considered in this biological opinionBA. Future Federal actions that are unrelated to the proposed action are not considered in this section because they require separate consultation pursuant to Section 7 of the ESA. Continued road maintenance, grazing activities, and recreation in the action area, current and future development, other nearby mining projects, and other various activities in the surrounding area on non-federal lands, combined with the expected effects from the proposed project, such as groundwater drawdown and associated loss or fragmentation of habitat (including riparian), and noise, air, and light pollution, could cumulatively affect the Jaguar and its habitat.


Determination of Effect


Given the complexity of the natural history attributes and paucity of local information on this species, there was considerable internal and external discussion about an appropriate effects determination for Jaguar. The Forest Service considered the professional judgment of several biologists (and the literature), but ultimately the determination reflected that presented in an internal white paper  (Jones 2012) and advice from species leads at FWS, as well as the input from cooperating agencies. 


The proposed project may affect, and, but is not likely to adversely affect, the Jaguar.


Lesser Long-nosed Bat


Species-Specific Conservation Measures 	Comment by Larry Jones: Bring down the conservation measures from the grazing lease section


In addition to those listed in the Rosemont Copper’s Proposed Conservation Measures section above, Rosemont Copper proposes the following conservation measures to minimize the effects of the proposed project on Lesser Long-nosed Bat and Lesser Long-nosed Bat habitat:	Comment by Angela Barclay: USFWS comment: Are they going to exclude any LLNBs from sites that will be destroyed prior to them being destroyed?


Measures that have already been implemented include funding of studies of Palmer’s agave establishment and response to transplantation and establishment of an on-site nursery that may be used for future mitigation of habitat loss.	Comment by Angela Barclay: USFWS comment: Not sure a study of planting agaves helps offset the loss of 200,000 - 300,000 agaves?  Especially if we don't have a report of the results to see how effective what they were testing really was.  They should include the results in the BA.  Kudos for establishing an on-site nursery for agaves, but they give no indication of how many they will produce and where they will be planted to offset agaves lost.  They should use agaves during reclamation, but how does that offset the temporal loss of significant forage resources?  There is no monitoring of transplanted or newly planted agaves.  How can we give credit for offsetting measures if we don't know if they worked?  Need to have monitoring included with adaptive management to address survival.  Need to consider other measures to offset such a significant loss of forage resources.


Planting of agave at densities comparable to that currently on-site during concurrent reclamation. 


Ongoing lighting studies are being conducted, and their potential effects on Lesser Long-nosed Bat and the Helena Mine will be ascertained and mitigated to the extent possible.


Rosemont Copper will work with the USFWS and the Forest Service to relocate the Arizona National Scenic Trail away from the Helena Mine.


At the Helena Mine site, Rosemont Copper will construct an exclusion fence to protect the roost site from trespass.Rosemont will implement its concurrent reclamation program as outlined in their Plan of Operations. 


Rosemont Copper Company will grow and plant Palmer’s agave into suitable reclaimed areas. Agave planting densities will be consistent with the final Reclamation Plan and Post-Mining Land Use. Planted agaves will be monitored for survival, and goals for density and survival rates will be addressed through adaptive management (attempting to determine how to maximize survivability). 


Rosemont Copper’s proposed lighting plan will minimize, to the extent practicable, disturbance to foraging and commuting Lesser Long-nosed Bats in the vicinity of the proposed project. 	Comment by Angela Barclay: USFWS comment: Not sure what the lighting study is, but if they want it to offset effects to LLNB roosts, they better give us the results in the BA.


Direct and Indirect Effects	Comment by Angela Barclay: USFWS comment: How does the protection of Helena mine mitigate or offset the loss of 1 - 2 other roosts and address the fact that Helena, itself, may be abandoned, regardless of protective measures, if noise, light, and vibrations are untolerable?


The proposed project would directly affect and result in the permanent loss of at least one known Lesser Long-nosed Bat postmaternity roost site (Chicago Mine) within the footprint of the proposed mine, which in August 2008 contained approximately 12 to 15 Lesser Long-nosed Bats, in 2009 contained approximately 32 Lesser Long-nosed Bats, and in July 2011 contained one roosting Lesser Long-nosed Bat. Any individuals present within the footprint of the mine infrastructure (including the pit, buildings, roads, tailings or waste piles, etc.) would either be crushed or forced to relocate. Rosemont Copper will close the Chicago Mine when Lesser Long-nosed Bat are not present in the Chicago Mine; therefore, no Lesser Long-nosed Bats would be killed by the construction of the mine pit if no individuals are in the mine during closure.


Given the anticipated levels of project related activity and associated disturbance from noise, vibrations, and light, there exists the potential for indirect effects on two additional Lesser Long-nosed Bat postmaternity roosts adjacent to the proposed mine footprint (i.e., R-2 [immediately adjacent to the southwestern portion of the proposed fence line of the preferred alternative] and the Helena Mine complex [approximately 1 mile north-northeast of the fence line for the preferred alternative]). At the R-2 site, one Lesser Long-nosed Bat was detected each year in 2008 and 2009, and three Lesser Long-nosed Bats were detected there in 2011. More than 5,100 Lesser Long-nosed Bats were counted at the Helena Mine complex in 2009, and approximately 4,650 Lesser Long-nosed Bats were detected in 2011. Any individuals present adjacent to the mine footprint would experience indirect effects from light, noise, and vibrations. Although Rosemont Copper has developed a light pollution mitigation plan, lLight from artificial illumination would increase light levels at night would create a “perpetual full moon” situation, which could disrupt this nocturnal species, resulting in changes in dispersal, reproductive behavior, communication patterns, and decreased foraging success (Longcore and Rich 2004). Similarly, noise and vibrations from construction of the mine or blasting would disturb Lesser Long-nosed Bats, likely causing changes in dispersal, reproductive behavior, communication patterns, decreased foraging success, and increased predation (NoiseQuest 2011). The magnitude of impacts from noise, vibration, and light are uncertain, but these impacts are expected to decrease as the distance from the mine increases.  	Comment by Larry Jones: Again, cite the plan and say what is in the plan mitigates that helps offset the potential problems associated with the lighting situation. This is important, because this is a big roost and the project could cause the adit to be abandoned.


The proposed project would indirectly impact Lesser Long-nosed Bats through the removal of potential Lesser Long-nosed Bat forage plants (i.e., paniculate agaves) in the late summer range of the species. Based on surveys, it was estimated that between 196,268 and 306,209 Palmer agave rosettes would be impacted as a result of the proposed project (WestLand 2009c). Indirect effects to Lesser Long-nosed Bat forage plants may result from an increase in dust levels adjacent to access roads and mining areas. Agaves could be negatively impacted by windborne fugitive dust coating leaves, resulting in reduced photosynthetic activity. Physical effects of dust on plants may include blockage and damage to stomata, shading, and abrasion of leaf surface or cuticle (Goodquarry 2011). Reduced food sources could result in reduced reproduction success or could result in the abandonment of the action area and nearby roosts by Lesser Long-nosed Bats. Known Lesser Long-nosed Bat maternity roosts are all more than 75 miles from the proposed project area; therefore, no indirect effects on Lesser Long-nosed Bat maternity roosts are anticipated.


Cumulative Effects


Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably certain to occur in the action area considered in this biological opinionBA. Future Federal actions that are unrelated to the proposed action are not considered in this section because they require separate consultation pursuant to Section 7 of the ESA. Continued road maintenance, grazing activities, and recreation in the action area, current and future development, other nearby mining projects, and other various activities in the surrounding area on non-federal lands, combined with the expected effects from the proposed project, such as groundwater drawdown and associated loss or fragmentation of habitat (including riparian), and noise, air, and light pollution, could cumulatively affect the Lesser Long-nosed Bat and its habitat.


Determination of Effect


The proposed project may affect, and is likely to adversely affect, the Lesser Long-nosed Bat.


Mexican Spotted Owl


Species-Specific Conservation Measures 


Rosemont Copper’s proposed lighting plan will minimize, to the extent practicable, disturbance to feeding, nesting, or dispersing Mexican Spotted Owls that might be in the vicinity of the proposed project.	Comment by Larry Jones: How? The plan should point out the conservation measures.


There are no species-specific conservation measures proposed for this species.


Direct and Indirect Effects


The project and action areas are in desert, semi-desert grasslands, and Madrean encinal woodlands. Mexican Spotted Owls occur at elevations above these vegetation communities, in mixed pine-oak woodlands to conifer forests. Direct effects on Mexican Spotted Owls are not anticipated as a result of the proposedis project. All construction activities and discernible effects from noise, light, and vibration will occur outside the nearest known Mexican Spotted Owl PACs. There also will be no increase in vehicular traffic and associated noise (no new access roads or mine activities) within 4.8 miles of the nearest PAC. The clearing of vegetation will only occur within the project area (approximately 4.8 miles from the nearest PAC) and may affect populations of rodents, cottontails, birds, bats, lizards, and snakes, all potential prey species for the Mexican Spotted Owl; however, it is expected that this species does not currently forage in areas to be cleared of vegetation. Thus, indirect no effects toon the Mexican Spotted Owl are not expected to occur as a result of the proposedis project.	Comment by Larry Jones: Clarification—is the project area and action area both 4.8 miles from the nearest PAC?	Comment by Larry Jones: Another clarification—if you say its prey are present in an area were vegetation is to be cleared by the project, then there is an effect, so we would need to change the determination to “may affect, not likely to adversely affect.”The only way to come up with no effect is if none of the owls foraging habitat will be disturbed, it will not be disturbed by light, it will not be disturbed by noise…there will be no increased traffic that will disturb the owls (e.g., Box Canyon), etc.


Adverse effects on Mexican Spotted Owl critical habitat are also not anticipated as a result of the proposedis project, although the action area (including the effects of noise, light, vibrations, and groundwater drawdown) includes 430 acres of critical habitat Unit BR-W-12. It is expected that an increase of noise, light, and vibration will occur within this area of critical habitat; however, these increases will not alter any PCEs for this species.	Comment by Larry Jones: A major point here is that you need to clearly show that the critical habitat is an artificial (political) boundary that does not coincide swith available habitat. 


Cumulative Effects


Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably certain to occur in the action area considered in this biological opinionBA. Future Federal actions that are unrelated to the proposed action are not considered in this section because they require separate consultation pursuant to Section 7 of the ESA. Continued road maintenance, grazing activities, and recreation in the action area, current and future development, other nearby mining projects, and other various activities in the surrounding area on non-federal lands, combined with the expected effects from the proposed project such as groundwater drawdown and associated loss or fragmentation of habitat (including riparian), and noise, air, and light pollution, could cumulatively affect the Mexican Spotted Owl and its designated critical habitat.


Determination of Effect


The proposed project will have no effect on the Mexican Spotted Owl. The proposed project will have no effect on designated critical habitat for the Mexican Spotted Owl.


Ocelot 


Species-Specific Conservation Measures 


Rosemont Copper will contribute a total of $20,000 to AGFD for ongoing monitoring of Jaguar and Ocelot activity in the Santa Rita Mountains. 	Comment by Larry Jones: See same comment for Jaguar


Rosemont Copper proposes the following conservation measure to minimize the effects of the project on Jaguars and Ocelots and their suitable habitat: a one-time fee in the amount of $20,000 to AGFD for survey and monitoring efforts and conservation and recovery measures. 


Direct and Indirect Effects	Comment by Larry Jones: Follow the basic format of Jaguar, except there are not two records of Ocelots nearby. Avoid the terms direct and indirect.


Direct effects on Ocelots are not anticipated as a result of this project becauseAlthough this species is not known to occur within the footprint of the proposed mineaction area, and no direct effects resulting from interrelated or interdependent actions are anticipated.there have been no surveys for the species, so its presence cannot be confirmed or ruled out. As with Jaguars, Ocelots are cryptic and rarely confirmed without the aid of trail cameras, hunting dogs, or as road-kill. However, Ocelots have occasionally reported from several of the U.S. sky islands and habitat does occur in the project and action areas (e.g., several records of Ocelots reported by Brown and López Gonzalez [2001] were in Madrean encinal woodland and semi-desert grassland in the sky islands of adjacent Sonora; plus similar habitat is occupied by Ocelots in the Huachucas [see below] and just south of the international border at El Aribabi, Sonora [http://www.skyislandalliance.org/misc/El%20Aribabi%20Natural%20Protected%20Area.pdf]). Because the action area is within the natural range of the species, habitat is present, and Ocelots have recently been documented in other nearby sky islands, we consider the species reasonably likely to occur, especially considering the 20 years of mine-life operation.


Indirect effects could occur to the Ocelot within the action area. Although occurrence records in Arizona are rare, and no breeding populations of the Ocelot are known to exist in Arizona, Ocelots have large home ranges there is the potential for this species to occur in the action area. Further, four Five confirmed reports of ocelots Ocelots have been received in Arizona since 2009: one from Gila County and three four from Cochise County (USFWS 2011e). Prior to these 2009 sightings, the last confirmed account in Arizona was of an Ocelot that was shot on Pat Scott Peak in the Huachuca Mountains in 1964 (López González et al. 2003). Thus, there is some a potential for one or more of these animalsOcelots to occur in the Santa Rita Mountains over the life of the proposed project, and there is potential for an animal moving throughout the Santa Rita Mountains to be exposed to disturbance related to mining activities. 


Although It is likely that Ocelots have the ability towould avoid some of this disturbance through movements, resulting in low probability of any significant acute or chronic exposure, any Ocelots present adjacent to the mine footprint could experience indirect effects from light, noise, and vibrations. Although Rosemont Copper Company has developed a light pollution mitigation plan, Llight from artificial illumination would increase light levels at night would create a “perpetual full moon” situation, which could disrupt this species, resulting in changes in dispersal, communication patterns, and hunting success (Longcore and Rich 2004). Similarly, noise and vibrations from construction of the mine or blasting could disturb Ocelots, likely causing changes in dispersal, communication patterns, and hunting success (NoiseQuest 2011). The magnitude of impacts from noise, vibration, and light are uncertain, but these impacts are expected to decrease as the distance from the mine increases. Effects on Ocelots could also result from prey species experiencing the same effects from light, noise, and vibrations, hence altering their predator-prey relationships. Changes to food sources could also result in changes in dispersal and hunting success. 


Cumulative Effects


Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably certain to occur in the action area considered in this biological opinionBA. Future Federal actions that are unrelated to the proposed action are not considered in this section because they require separate consultation pursuant to Section 7 of the ESA. Continued road maintenance, grazing activities, and recreation in the action area, current and future development, other nearby mining projects, and other various activities in the surrounding area on non-federal lands, combined with the expected effects from the proposed project, such as groundwater drawdown and associated loss or fragmentation of habitat (including riparian), and noise, air, and light pollution, could cumulatively affect the Ocelot and its habitat.


Determination of Effect


The proposed project may affect, but and is not likely to adversely affect, the Ocelot.


Pima Pineapple Cactus


Species-Specific Conservation Measures


Rosemont Copper proposes the following conservation measures to minimize the effects of the proposed project on Pima pineapple cactus and Pima pineapple cactus habitat:


Avoidance of direct effects to individual Pima pineapple cactus during construction. Routing the lines to avoid Pima pineapple cactus to the extent practicable will minimize direct effects. Construction practices will be employed to keep surface disturbance to the minimum practicable. Pima pineapple cactus left in place near disturbance areas will be clearly marked and construction activity in the vicinity will be monitored. Marking will be removed by the monitor as soon as construction is completed.


Transplant and monitoring of 44 cacti that cannot be avoided by construction activities.


In-lieu payment will be made to a Pima pineapple cactus mitigation bank. The total impact area is estimated to be approximately 24.4 acres (8.4 permanent, 16.0 temporary). In-lieu fee payment will be paid at a ratio of 1:1 for permanent effects and 0.5:1 for temporary effects.Construction practices along the proposed utility corridors will be employed to keep surface disturbance to the minimum practicable. 	Comment by Larry Jones: Will there be a biological monitor to check for compliance? It is important that a qualified biologist be employed as a biological monitor to ensure compliance.


Before ground disturbance, the utility corridor routes will be surveyed. known Pima pineapple cactus localities will be flagged and to the extent possible will be avoided.  These Pima pineapple cactus will be protected with clear limit fencing, and construction activity in the vicinity of these plants will be monitored by a biological monitor. 


Pima pineapple cactus that cannot be avoided by utility construction will be transplanted within the corridor into suitable habitat.  A monitoring and maintenance program will be initiated to facilitate establishment.  


Direct and Indirect Effects


The preferred alternative would result in direct effects to Pima pineapple cactus and Pima pineapple cactus habitat owing to the placement of electrical and water transmission lines and associated access roads. Approximately 44 live Pima pineapple cacti and 24.4 acres of Pima pineapple cactus habitat would be impacted. Areas of permanent disturbance would remove portions of the seed bank, and areas of temporary disturbance could alter the seed bank. Disturbance of soils would change water infiltration, compact soil, and change local site conditions. Recently disturbed areas have an increased potential to be invaded by noxious weeds (e.g., Lehmann lovegrass), which can negatively affect Pima pineapple cactus. Although some areas of temporary disturbance may recover, it may take many years before full recovery is achieved. Any individuals growing in the action area outside the mine footprint may experience indirect effects, such as fugitive dust. Physical effects of windborne fugitive dust on plants may include blockage and damage to stomata and shading and abrasion of the plant surface, which could result in reduced photosynthetic activity (Goodquarry 2011), and possibly reproductive success.	Comment by Larry Jones: Clarification: do we know the exact route and number and location of individuals? I would think the actual layout for utility corridors (like pads and access roads etc) might not be known yet. Hence the need for monitoring as the project progresses.


Cumulative Effects


Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably certain to occur in the action area considered in this biological opinionBA. Future Federal actions that are unrelated to the proposed action are not considered in this section because they require separate consultation pursuant to Section 7 of the ESA. Continued road maintenance, grazing activities, and recreation in the action area, current and future development, other nearby mining projects, and other various activities in the surrounding area on non-federal lands, combined with the expected effects from the proposed project, such as groundwater drawdown and associated loss or fragmentation of habitat (including riparian), and noise, air, and light pollution, could cumulatively affect the Pima pineapple cactus and its habitat.


Determination of Effect


The proposed project may affect, and is likely to adversely affect, Pima pineapple cactus.


Southwestern Willow Flycatcher


Species-Specific Conservation Measures 


There are no species-specific conservation measures proposed for this species.


Direct and Indirect Effects


Direct effects on the Southwestern Willow Flycatcher are not anticipated as a result of the proposedis project because there is are no habitat or known occurrences of this species within the footprint of the proposed mine, and no direct effects resulting from interrelated and interdependent actions are anticipated. Furthermore, impacts to water quality and/or disruption of surface water flow resulting from the capture of runoff in the pit are only expected to occur along the Barrel Canyon drainage through Davidson Canyon to its confluence with Cienega Creek, and the Southwestern Willow Flycatcher is not known to occur in any of these reaches.


Southwestern Willow Flycatchers are known to occur in the action area in Cienega Creek and in Empire Gulch, and indirect effects to Southwestern Willow Flycatchers may occur within the action area in Cienega Creek and in Empire Gulch where groundwater drawdown is modeled to occur (Montgomery and Associates Inc. 2010; Tetra Tech 2010b). These impacts are modeled to be negligible and immeasurable until at least 50 years after project closure at Empire Gulch and in Cienega Creek. After mining activity ceases, however, there are indirect effects anticipated based on long-term projections of the hydrology models. Uncertainties in the variables that built the models could be manifested as greater reductions of groundwater and greater impact to surface water levels (e.g., lower water level, more extensive dry reaches) and riparian vegetation than modeled. These impacts could be critical during periods of low flow (May and June), because even small flow reductions could cause some portions of Cienega Creek, or other areas, to stop flowing. These modeled decreases in groundwater (less than 1 foot) would occur over a long period of time but could cause changes in riparian vegetation extent or health, and the reduction in stream flow could impact this bird species that preys on insects that are found within or adjacent to riparian floodplains or moist environments. As a result of groundwater drawdown, the amount or volume of water within perennial pools could decrease which could result in indirect effects to Southwestern Willow Flycatchers through long-term habitat alteration that could cause die-back in aquatic and some riparian vegetation. Indirect effects of groundwater drawdown to Southwestern Willow Flycatchers breeding and foraging within these areas could result in reduced substrate for nest locations, prey species, and escape cover, hence reduced reproductive success, and increased the exposure to predation. Indirect effects on Southwestern Willow Flycatchers could also result from prey species experiencing the same indirect effects as the Southwestern Willow Flycatchers from groundwater drawdown, hence altering their predator-prey relationships. Changes to food sources could also result in changes in dispersal and hunting success. 	Comment by Larry Jones: Use something like this for the aquatic species of Cienega and Empire as part of  the effects statements that lead to a MALAA determination.


As a result of groundwater drawdown, the amount or volume of water within perennial pools could decrease which could result in indirect effects to Southwestern Willow Flycatchers breeding and foraging within these areas. Indirect effects on Southwestern Willow Flycatchers could also result from prey species of the Southwestern Willow Flycatchers experiencing the same indirect effects as the bird from groundwater drawdown, hence altering their predator-prey relationships. These indirect impacts are anticipated to be negligible and immeasurable until at least 150 years after project closure at Empire Gulch and in Cienega Creek until at least 50 years after mine closure.


Thus, according to the models developed to predict groundwater drawdown, simultaneous or short term impacts to Southwestern Willow Flycatcher are not anticipated as a result of groundwater drawdown. The uncertainty involved with modeling at this time frame combined with the small predicted magnitude of effects renders any analysis of future effects to individual populations of Southwestern Willow Flycatcher problematic. While we can predict (albeit with limited precision) that groundwater and surface water flows may be affected many decades into the future, we cannot predict how these changes would interact with or affect populations of Southwestern Willow Flycatcher whose future status and distribution are entirely unknown; therefore, we cannot conclude that these future indirect effects are reasonably certain to occur.


The proposed project could indirectly impact some of theboth PCEs of proposed critical habitat for this species: riparian vegetation and insect prey populations., including a general impact on riparian vegetation and the presence of surface water; however, as previously stated, groundwater drawdown is anticipated to be negligible and immeasurable until at least 150 years after project closure at Empire Gulch and in Cienega Creek until at least 50 years after mine closure,. Southwestern Willow Flycatchers are known to occur at one location in proposed critical habitat that is supported by groundwater: Cienega Creek. Groundwater drawdown in Cienega Creek is anticipated to be measurable beginning 50 years after mine closure. These impacts could be critical during periods of low flow (May and June), because even small flow reductions could cause some portions of Cienega Creek to stop flowing. These modeled decreases in groundwater (less than 1 foot) would occur over a long period of time but could cause changes in riparian vegetation extent or health, and the reduction in stream flow could impact designated critical habitat for this bird species that preys on insects that are found within or adjacent to riparian floodplains or moist environments. Indirect effects of groundwater drawdown to proposed critical habitat could result in reduced substrate for nest locations and escape cover, and prey species.


Cumulative Effects 


Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably certain to occur in the action area considered in this biological opinionBA. Future Federal actions that are unrelated to the proposed action are not considered in this section because they require separate consultation pursuant to Section 7 of the ESA. Continued road maintenance, grazing activities, and recreation in the action area, current and future development, other nearby mining projects, and other various activities in the surrounding area on non-federal lands, combined with the expected effects from the proposed project, such as groundwater drawdown and associated loss or fragmentation of habitat (including riparian), and noise, air, and light pollution, could cumulatively affect the Southwestern Willow Flycatcher and its proposed critical habitat.


Determination of Effect


The proposed project may affect, but is not likely to adversely affect, the Southwestern Willow Flycatcher. The proposed project is not likely to result in the destructionadverse modification of Southwestern Willow Flycatcher proposed critical habitat within the action area. The proposed project would have no effect on designated critical habitat because there is no designated critical habitat within the action area.	Comment by Larry Jones: Maybe  need to talk about this…I see you have something for proposed and critical. I’m not sure which is where, but maybe the maps will clarify.
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Table C1. Chiricahua Leopard Frog Locations within and adjacent to the Action Area from 2008 to 2011


			Location 
Name


			UTM Coordinates 
NAD 83)


			Location 
Description


			Location Relative to Fence Line, Action Area, and Proposed Critical Habitat


			Findings*





			


			Easting


			Northing


			


			


			2008


			2009


			2010


			2011





			Bowman Tank 


			524574


			3516390


			This tank is formed by an earthen dam that impounds storm water flows in California Gulch. 


			Within action area; approximately 1.3 miles south of fence line for preferred alternative.


			Not surveyed. 


			Not surveyed. 


			Site was visited with AGFD and Frog Conservation Project representatives. No ranids or other herpetofauna observed. Aquatic wildlife observed included leeches. 


			Three Chiricahua Leopard Frogs (CLFs) observed. 





			Box Canyon (Dam Structure) 


			521029


			3518099


			Formed by large stone dam that impounds ephemeral and sub-surface flows in Box Canyon. Area above dam is largely silted in. Livestock operators use heavy equipment to excavate a small pond to provide water for cattle. 


			Within action area; approximately 1 mile southwest of fence line for preferred alternative.


			See Box Canyon Lower Reach Findings. 


			See Box Canyon Lower Reach Findings. 


			See Box Canyon Lower Reach Findings. 


			Two CLFs detected. Twenty-five toad tadpoles were also detected. 








			Box Canyon 
Tank 2 


			521909


			3518358


			A concrete stock tank in Upper Box Canyon.


			Within action area; approximately 0.6 mile southwest of fence line for preferred alternative.


			See Box Canyon Upper Reach Findings. 


			See Box Canyon Upper Reach Findings. 


			No ranids, other herpetofauna, or aquatic wildlife detected. Boatmen and backswimmers observed. 


			One adult CLF detected twice. No other herpetofauna or aquatic wildlife observed. 









Table C1. Chiricahua Leopard Frog Locations within and adjacent to the Action Area from 2008 to 2011 (Continued)


			Location 
Name


			UTM Coordinates 
NAD 83)


			Location 
Description


			Location Relative to Fence Line, Action Area, and Proposed Critical Habitat


			Findings*





			


			Easting


			Northing


			


			


			2008


			2009


			2010


			2011





			Box Canyon (Lower Reach) 


			520699


519178


			3518106


3518190


			Box Canyon is an intermittent drainage on the east side the Santa Rita Mountain Range. 


			Within action area; approximately 1.2–2 miles south-southwest of fence line for preferred alternative.


			One nocturnal survey was conducted. Seven adult CLFs observed, all within wet segments of survey reach. Also observed Sonoran desert toads and canyon tree frogs.





Eight CLFs present (Rorabaugh 2010). 


			No ranids observed. Black-necked Garter Snakes and Coyote tracks observed along pools. Coatis observed along north bank of canyon. Perimeter vegetation included grasses and coyote willow, and canopy vegetation included sycamore, ash, cottonwood, willow, and mesquite. Red Spotted Toads (Bufo punctatus) observed. 





Twelve CLFs present and moved to Florida Canyon because were at risk of drying (Rorabaugh 2010).


			No ranids observed. During August visit, one adult canyon tree frog and a black necked garter snake were identified and photographed, and 20+ unidentified tadpoles observed. On September visit 20+ Hylid tree frog tadpoles were present. 


			One to two CLFs observed during site visits (see also Box Canyon Dam Structure). It was noted that Bears, Coatis, Coyotes, Dogs, Deer, Foxes, Turkeys, and Mountain Lions frequent the area. More than 100 tadpoles observed; the species of tadpole was uncertain, but it was believed to be from a toad or canyon tree frog. 





			Box Canyon Pools 


			519164


			3518196


			Feature along Lower Box Canyon, an intermittent stream. 


			Within action area; approximately 2 miles south-southwest of fence line for preferred alternative.


			See Box Canyon Lower Reach Findings. 





CLFs present (Rorabaugh 2010).


			See Box Canyon Lower Reach Findings. 


			See Box Canyon Lower Reach Findings. 


			See Box Canyon Lower Reach Findings. 





			Box Canyon (Upper Reach) 


			522124


520699


			3518461


3518106


			Box Canyon is an intermittent stream on the east side the Santa Rita Mountain Range. 


			Within action area; approximately 0.5–1.1 miles southwest of fence line for preferred alternative.


			One nocturnal survey conducted; two CLFs observed. 


			No ranids observed. Reach was mostly dry except for one tank. No aquatic fauna was noted. 


			No ranids observed. On August site visit, probable canyon tree frog tadpoles numbering 20+ observed in pools. Site was 95% dry during September visit. 


			No ranids, other herpetofauna, or aquatic wildlife detected. This reach was dry in spring and early summer. 









Table C1. Chiricahua Leopard Frog Locations within and adjacent to the Action Area from 2008 to 2011 (Continued)


			Location 
Name


			UTM Coordinates 
NAD 83)


			Location 
Description


			Location Relative to Fence Line, Action Area, and Proposed Critical Habitat


			Findings*





			


			Easting


			Northing


			


			


			2008


			2009


			2010


			2011





			CA Gulch Tank West 


			522711


			3516861


			This tank is formed by an earthen dam that impounds storm water flows in California Gulch. 


			Within action area; approximately 1.1 mile southwest of fence line for preferred alternative.


			Not surveyed. 


			Not surveyed. 


			Not surveyed but visited with AGFD and Frog Conservation Project representatives. Numerous CLFs of multiple age classes were present. 


			More than 150 CLFs observed. One Black-necked Garter Snake also detected, and other aquatic wildlife included water boatmen, dragonflies, and beetles. 





			CA Gulch Tank East 


			523261


			3516875


			This tank is formed by an earthen dam that impounds storm water flows in California Gulch. 


			Within action area; approximately 1 mile south of fence line for preferred alternative.


			Not surveyed. 


			Not surveyed. 


			One CLF positively identified during second visit to site in 2010. No ranids detected in a subsequent visit. No other herpetofauna or aquatic wildlife observed. 


			Five CLFs observed. Other aquatic wildlife noted included water boatmen, dragonflies, beetles, and belostomatids. Deer, Coyotes, and Javelina also frequent the tank. 





			Christine’s Tank


			524353


			3510209


			Stock tank; appears to be earthen (based on aerial).


			Outside action area; approximately 0.2 mile south.


			Not surveyed.


			Not surveyed.


			CLFs present.


			Not surveyed.





			Cinco Ponds


			539340


			3517279


			Pools along Cienega Creek.


			Outside action area; less than 0.1 mile east. Within proposed critical habitat (PCH) Unit 9.


			Not surveyed.


			CLF present and breeding (Rorabaugh 2010).


			Not surveyed.


			Not surveyed.





			East Dam 


			527384


			3522672


			This tank is formed by an earthen dam that impounds storm water flows conveyed down the wash. 


			Within fence line for preferred alternative.


			One CLF responded to tape playback, but could not be found in search of water’s edge. 





CLF present (Rorabaugh 2010).


			No ranids or other herpetofauna detected during survey. Aquatic wildlife observed included dragonflies. 





CLF present (Rorabaugh 2010).


			No ranids, other herpetofauna, or aquatic wildlife detected. Pond was dry. 


			No ranids, other herpetofauna, or aquatic wildlife detected. 









Table C1. Chiricahua Leopard Frog Locations within and adjacent to the Action Area from 2008 to 2011 (Continued)


			Location 
Name


			UTM Coordinates 
NAD 83)


			Location 
Description


			Location Relative to Fence Line, Action Area, and Proposed Critical Habitat


			Findings*





			


			Easting


			Northing


			


			


			2008


			2009


			2010


			2011





			Empire Gulch – Unnamed Tank 


			537902


			3517949


			This tank is formed by an earthen dam that impounds storm water flows conveyed down Empire Gulch. 





			Within action area; approximately 6.7 miles east-southeast of fence line for preferred alternative. Within PCH Unit 9.


			Not surveyed. 


			No ranids or other herpetofauna detected. Aquatic wildlife observed included dragonflies. Cinnamon teals and Mexican ducks. 


			Four to six CLFs observed. Other aquatic wildlife observed were dragonflies. 


			No ranids, other herpetofauna, or aquatic wildlife detected. Tank was dry during site visits. 





			Empire Gulch Pools 


			534586


534118


			3516948


3516971


			A 300-foot long reach of Empire Gulch supports intermittent flows and contains series of relatively deep pools. Vegetation included large cottonwood and willow, sedges, cattails, and duckweed. 


			Within action area; approximately 4.8 miles southeast of fence line for preferred alternative. Within PCH Unit 9.


			Not surveyed 


			Numerous CLFs were noted. Tadpoles and egg masses were noted. Other wildlife observations included dragonflies, belostomatids, Black-necked Garter Snake, and Zone-tailed Hawk. 


			Not surveyed. 


			Not surveyed. 





			Florida Workstation


			514743


			3513788


			Marginal breeding habitat (Rorabaugh 2010). Appears to be metal stock tank (based on aerial).


			Outside action area; approximately 3 miles west.


			One CLF observed (Rorabaugh 2010). 


			Population augmented with frogs from Box Canyon and Louisiana Gulch (Rorabaugh 2010).


			Not surveyed. 


			Not surveyed. 





			Gardner Canyon


			525134


			3509585


			Stock tank in Gardner Canyon, east of Apache Springs; appears to be earthen (based on aerial).


			Outside action area; approximately 0.5 mile south.


			2 CLFs present (Rorabaugh 2010).


			Not surveyed.


			Not surveyed.


			Not surveyed.





			Granite Tank 


			521117


			3514218


			Tank formed by an earthen dam that impounds stormwater flows. 


			Within action area; approximately 3 miles southwest of fence line for preferred alternative.


			Not surveyed. 


			Not surveyed. 


			Not surveyed, but numerous CLFs of multiple age classes observed in summer. 


			CLFs were present in spring. One CLF observed during summer. Tank dried in spring/early summer. Tank refilled with summer monsoon rains. 









Table C1. Chiricahua Leopard Frog Locations within and adjacent to the Action Area from 2008 to 2011 (Continued)


			Location 
Name


			UTM Coordinates 
NAD 83)


			Location 
Description


			Location Relative to Fence Line, Action Area, and Proposed Critical Habitat


			Findings*





			


			Easting


			Northing


			


			


			2008


			2009


			2010


			2011





			Granite Mtn Tank 


			522717


			3513980


			Tank formed by an earthen dam that impounds storm water flows conveyed down Ophir Gulch. 


			Within action area; approximately 3 miles south of fence line for preferred alternative. Within PCH Unit 8.


			Ten CLFs observed, calling spontaneously. Identification confirmed based on calls and visual observations with binoculars. 


			Numerous small CLFs observed. Aquatic wildlife observed included dragonflies, water boatmen, and beetles. 


			Four confirmed and one unconfirmed CLFs detected. Aquatic wildlife observed included dragonflies, water boatmen, and beetles. 


			No ranids or other herpetofauna detected. Deer, Bobcat, and Raccoon tracks observed in mud. Tank dried spring/early summer but refilled with summer rains. 





			Greaterville Tank 


			522772


			3514693


			This tank is formed by an earthen dam that impounds storm water flows.


			Within action area; approximately 2.5 miles south of fence line for preferred alternative. Within PCH Unit 8.


			Thirty-seven CLFs observed, four captured by net, two photographed. All appeared to be sub-adult to adult based on size. 


			Numerous CLFs of various sizes observed. No tadpoles observed, but two egg masses were noted. AGFD reported having released frogs to this tank in August 2009. 


			Four ranids observed on July 30 which could not be positively identified, but were probable CLFs because of their bright green coloring and the positive identification of nine CLFs on August 20. 


			More than 75 CLFs observed. Other aquatic wildlife observed included water boatmen, dragonflies, belostomatids, and beetles. Tracks of Deer, Dog, Great Blue Heron, Coyote, and Javelina were present in mud. 





			North Greaterville Tank 


			522467


			3515592


			This tank is formed by an earthen dam that impounds storm water flows. 


			Within action area; approximately 1.9 miles south-southwest of fence line for preferred alternative.


			Not surveyed. 


			Not surveyed. 


			Not surveyed by WestLand. Surveyed by Frog Conservation Project. No ranids noted. 


			Forty-seven CLFs observed. No other aquatic wildlife detected. 









Table C1. Chiricahua Leopard Frog Locations within and adjacent to the Action Area from 2008 to 2011 (Continued)


			Location 
Name


			UTM Coordinates 
NAD 83)


			Location 
Description


			Location Relative to Fence Line, Action Area, and Proposed Critical Habitat


			Findings*





			


			Easting


			Northing


			


			


			2008


			2009


			2010


			2011





			Highway Tank 


			527542


			3519369


			This tank is formed by an earthen dam that impounds storm water flows conveyed down Oak Tree Canyon. 


			Within action area; approximately 0.3 mile southeast of fence line for preferred alternative.


			Single adult frog observed on each visit, but unable to capture for positive identification. No vocalizations, no response to call playback of chiricahuensis or yavapaiensis. 


			No ranids or other herpetofauna detected. Tank was dry in August. Thousands of tadpole shrimp (Triops cancriformis) were noted on last visit of September 29. 


			No ranids or other herpetofauna detected. Water boatmen and dragonflies observed. Site was dry in September. 


			No ranids, other herpetofauna, or aquatic wildlife detected during spring survey when pond was dry. After summer monsoon rains partially filled tank; aquatic wildlife observed included beetles and dragonflies. No ranids or other herpetofauna observed during post-monsoon surveys. 





			Los Posos Gulch Stock Tank


			525417


			3514818


			Stock tank; appears to be earthen (based on aerial).


			Within action area; approximately 2 miles south of fence line for preferred alternative. Within PCH Unit 8.


			Sixty or more adult CLF observed (Rorabaugh 2010). 


			CLFs absent (Rorabaugh 2010).


			Not surveyed.


			Not surveyed.





			Louisiana Gulch Tanks/Corral


			525713


			3512602


			Two metal tanks in Louisiana Gulch.


			Within action area; approximately 4 miles south of fence line for preferred alternative. Within PCH Unit 8.


			Breeding CLFs documented (Rorabaugh 2010). 


			Breeding CLFs documented (Rorabaugh 2010).


			Frog Conservation Project detected CLFs here (Frog Conservation Project 2010).


			Not surveyed.









Table C1. Chiricahua Leopard Frog Locations within and adjacent to the Action Area from 2008 to 2011 (Continued)


			Location 
Name


			UTM Coordinates 
NAD 83)


			Location 
Description


			Location Relative to Fence Line, Action Area, and Proposed Critical Habitat


			Findings*





			


			Easting


			Northing


			


			


			2008


			2009


			2010


			2011





			Lower Stock Tank 


			523171


			3522125


			This tank is formed by an earthen dam that impounds storm water flows in a tributary to Wasp Canyon. 





			Within fence line for preferred alternative and footprint of mine pit.


			No frogs observed on August 8. Two frogs seen on 25 August but could not be captured for identification. Two frogs on August 28 responded to tape playback; confirmed to be CLFs. Two CLFs responded to tape playback on September 5; identification confirmed with binoculars. 


			No ranids or other herpetofauna detected. Aquatic wildlife observed included water boatmen and dragonflies. 


			No ranids or other herpetofauna detected. Aquatic wildlife observed included water boatmen and dragonflies. 


			No ranids or other herpetofauna detected. Aquatic wildlife observed included water boatmen and dragonflies. This site suffered severe off-highway vehicle damage in 2011. Observed water levels fluctuated widely in 2011.





			West Sawmill Canyon


			516388


			3514263


			Metal tank in West Sawmill Canyon.


			Outside action area; approximately 2 miles southwest.


			One ranid frog observed, not identified to species, but assumed chiricahuensis because of the presence of CLF nearby and because there are no recent records of L. yavapaiensis in the vicinity (Rorabaugh 2010).


			Not surveyed.


			Not surveyed.


			Not surveyed.





			Oak Tree Canyon Tank 


			526904


			3519365


			This tank is formed by an earthen dam that impounds storm water flows conveyed down Oak Tree Canyon. 


			Within action area; approximately 0.2 mile south of fence line for preferred alternative.


			One CLF confirmed. 


			No ranids or other herpetofauna detected. Aquatic wildlife observed included leeches. 


			No ranids or other herpetofauna detected. Aquatic wildlife observed included dragonflies. 


			No ranids or other herpetofauna detected. Dragonflies and beetles observed. 









Table C1. Chiricahua Leopard Frog Locations within and adjacent to the Action Area from 2008 to 2011 (Continued)


			Location 
Name


			UTM Coordinates 
NAD 83)


			Location 
Description


			Location Relative to Fence Line, Action Area, and Proposed Critical Habitat


			Findings*





			


			Easting


			Northing


			


			


			2008


			2009


			2010


			2011





			Well in Ophir Gulch 


			522909


			3514041


			This feature is a deep well in Ophir Gulch water level is typically > 6 feet below gradient. Frogs that are entrapped here cannot escape until water levels rise to a point near the surface. 


			Within action area; approximately 3 miles south of fence line for preferred alternative. Within PCH Unit 8.


			Not surveyed. 


			Not surveyed. 


			Four CLFs observed in the well in July survey, and two were seen in August. No other herpetofauna or other aquatic wildlife observed. 


			Three adult CLFs observed in May. One large adult Black-necked Garter Snake also observed in May, but no other aquatic wildlife observed. By early September, significant monsoonal storms had caused water level to rise to point where frogs could escape well. No ranids present in September. 





			South Sycamore Canyon 


			522000


			3518898


			This is a well-vegetated mesoriparian drainage with intermittent surface flows and a nearly perennial spring in Sycamore Canyon. 


			Within action area; approximately 0.3 mile southwest of fence line for preferred alternative.


			Two ranids observed approximately 0.5 mile upstream from confluence with Box Canyon during other field efforts. When site was revisited for focused ranid survey, none were noted. 


			No ranids observed. Aquatic wildlife noted included dragonflies and water beetles. Other observations included Coyote and Coati tracks. 


			No ranids observed. Aquatic wildlife noted included dragonflies and water beetles. Other observations included Deer, Bear, Fox, Coyote, and Coati tracks. 


			No ranids observed. A single Colorado river toad was identified in August. Deer, Black Bear, Coatis, and Javelina use the water source. Beetles and dragonflies were present in August but not in April. 





			*All data in table are from WestLand Resources Inc. surveys unless otherwise noted.
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Huachuca Water Umbel Locations (BLM 2011)
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WestLand Resources Inc. Pima Pineapple Cactus Survey Results 2008–2010 





Table E1. Pima Pineapple Cactus Survey Results


			Easting


			Northing


			PPC No


			Notes





			508970.6631


			3530663.304


			1


			 





			508981.7932


			3530659.067


			2


			 





			508978.9083


			3530672.666


			3


			fruits





			508994.3591


			3530631.41


			4


			 





			509141.7421


			3530548.793


			5


			fruit





			509233.1644


			3530538.821


			6


			fruit





			509225.6955


			3530520.352


			7


			fruit





			509115.4689


			3530589.091


			8


			fruit





			509121.2301


			3530596.703


			9


			fruit





			508978.6593


			3530712.454


			10


			2 pups





			509044.1762


			3530665.63


			11


			9 pups





			509077.9498


			3530641.05


			12


			 





			509123.5518


			3530615.925


			13


			fruit





			509275.5663


			3530529.641


			14


			dead





			509351.0134


			3530562.641


			15


			dead





			509126.1699


			3530661.836


			16


			 





			510847.659


			3529488.875


			17


			 





			511121.5998


			3529296.211


			18


			fruit





			511184.5847


			3529324.108


			19


			dead





			510443.7707


			3529842.532


			20


			 





			510195.0999


			3530078.685


			21


			fruit





			510157.3924


			3530110.982


			22


			fruit





			510076.4723


			3530178.613


			23


			fruit





			510101.9237


			3530165.962


			24


			 





			510004.0728


			3530267.712


			25


			 





			511176.4548


			3529376.083


			26


			 





			510012.0773


			3530291.49


			27


			fruit





			513249.1239


			3527191.777


			28


			 





			506861.2022


			3532412.746


			29


			8 pups





			506854.3789


			3533077.144


			30


			1 dead pup





			506823.0502


			3531337.93


			31


			drought stressed 2 pups





			506825.86


			3531284.647


			32


			 





			506830.0638


			3531136.888


			33


			 





			506848.0463


			3530965.126


			34


			 





			506442.3487


			3531160.174


			35


			 





			506447.616


			3530869.374


			36


			 





			506859.148


			3531304.22


			37


			 





			506487.0606


			3530819.687


			38


			 





			506367.0296


			3531154.308


			39


			1 pup












			Table D1. Pima Pineapple Cactus Survey Results (Continued)





			Easting


			Northing


			PPC No


			Notes





			506301.1518


			3531049.05


			40


			 





			506328.0721


			3531019.711


			41


			 





			506361.884


			3530817.214


			42


			 





			506882.4205


			3530738.918


			43


			 





			507185.0451


			3530775.405


			44


			 





			508350.7523


			3530849.69


			45


			no pups





			508554.5161


			3530830.835


			46


			9 pups





			508588.0074


			3530800.054


			47


			 





			518607.0864


			3525008.118


			48


			 Live: primary stem





			506096.75


			3530778.347


			49


			 Live: primary stem, 8 pups





			509031


			3527770


			54


			 Live: 2 pups. Dead: 2 primary stems and 2 pups





			509090


			3527706


			55


			 Live: primary stem, 6 pups





			508524


			3528332


			56


			 Live: primary stem, 1 pup





			509226


			3527596


			57


			 Live: primary stem, 9 pups





			509228


			3527620


			58


			 Live: primary stem, 7 pups





			509863


			3526989


			59


			 Live: primary stem, 5 pups





			509982


			3526846


			60


			 Live: primary stem, 5 pups





			510069


			3526771


			61


			 Live: 5 pups. Dead: primary stem





			510835


			3525969


			62


			 Live: 2 primary stems, 11 pups





			510942


			3525882


			63


			 Live: primary stem. Dead: 1 pup





			510257


			3526581


			64


			 Live: primary stem





			509873


			3526950


			65


			 Live: 4 pups. Dead: primary stem





			509211


			3527658


			66


			 Live: primary stem





			508885


			3527861


			67


			 Live: primary stem





			509280


			3527641


			68


			 Live: primary stem, 3 pups





			508032


			3528897


			69


			 Live: primary stem, 3 pups





			510431


			3526432


			70


			 Live: primary stem





			510230


			3526629


			71


			 Live: primary stem, 10 pups





			509903


			3526987


			72


			 Live: primary stem, 4 pups





			511700


			3525019


			73


			 Live: 2 primary stems, 15 pups





			511718


			3525024


			74


			 Live: primary stem





			511943


			3524866


			75


			 Live: primary stem, 13 pups





			512103


			3524716


			76


			 Live: 2 primary stems, 8 pups





			512135


			3524700


			77


			 Live: primary stem, 4 pups





			512680


			3524106


			78


			 Live: primary stem, 9 pups





			512742


			3523999


			79


			 Live: primary stem, 4 pups





			512201


			3524443


			80


			 Live: primary stem, 4 pups





			512395


			3524285


			81


			 Live: primary stem





			512545


			3524187


			82


			 Live: primary stem, 7 pups





			512938


			3523739


			83


			 Live: primary stem, 4 pups





			512082


			3524653


			84


			 Live: 3 pups. Dead: primary stem





			513745


			3522954


			85


			 Live: 6 pups. Dead: primary stem





			514225


			3522393


			86


			 Live: primary stem, 4 pups





			515701


			3521019


			87


			 Live: primary stem, 10 pups





			515736


			3521016


			88


			 Live: primary stem





			515894


			3520807


			89


			 Live: primary stem, 4 pups





			515384


			3521222


			90


			 Live: primary stem, 1 pup





			515982


			3523357


			91


			 Live: primary stem





			515981


			3523365


			92


			 Live: primary stem





			515499


			3522991


			93


			 Live: 5 pups. Dead: primary stem





			516820


			3524074


			94


			 Live: 2 pups. Dead: 2 primary stems





			514797


			3522208


			401


			 Live: primary stem





			514959


			3522433


			402


			 Live: primary stem, 3 pups





			514973


			3522428


			403


			 Live: primary stem, 13 pups





			515938


			3520624


			404


			 Live: primary stem





			516126


			3520640


			405


			 Live: 6 pups. Dead: primary stem





			506104


			3530702


			474


			 Live: primary stem (poor health), 2 pups





			510325


			3526567


			475


			 Live: primary stem, 4 pups





			509313


			3527445


			476


			 Live: primary stem, 12 pups





			506940


			3530048


			477


			 Live: primary stem
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From: Jim Tress
To: Jones, Lawrence LC -FS
Cc: Brian Lindenlaub; "Kathy Arnold"; "JAMES, NORM"; Jamie Sturgess; David Cerasale; Stamer, Marc -FS;


Upchurch, Jim -FS
Subject: RE: status of your redline review?
Date: Tuesday, February 05, 2013 1:07:59 PM


Thanks Larry – lets look at Wednesday AM for a quick telecom to work through any last questions. 
The trip to Sonoita is still on – Brian and Greg Williams will be participating for WestLand.  I will not
be able to attend due other conflicts.  I would think we would be back at 5 but it may be that you
would want to take your own rig if being late was not an option.
 
Jim Tress | Principal
WestLand Resources, Inc.
4001 E Paradise Falls Drive | Tucson, AZ 85712
Office: (520) 206-9585 | Fax: (520) 206-9518
 
From: Jones, Lawrence LC -FS [mailto:ljones02@fs.fed.us] 
Sent: Tuesday, February 05, 2013 12:18 PM
To: Jim Tress
Cc: Brian Lindenlaub; 'Kathy Arnold'; 'JAMES, NORM'; Jamie Sturgess; David Cerasale; Stamer, Marc -
FS; Upchurch, Jim -FS
Subject: RE: status of your redline review?
 
I have accepted most changes, so we are down to a few that may warrant some discussion. I have
left the comments and track changes in for those in the latest version. I’m cc’ing Jim Upchurch and
Marc Stamer to mull over. I know Jim U. is home sick today, but is looking at emails. These should
be the final few he would need to decide on. If need be, what say a call-in tomorrow morn or later
afternoon? I seem to have a lot of appointments so am not available all the time, but I think my
computer communications software is finally functioning!
 
I’m still hoping to wrap up tomorrow and hand SBA over to Jim Upchurch (and Marc) before
sending to FWS. Is there still a trip to Sonoita on Thurs (I would absolutely have to be back here by
5:00, or can take my own rig), but will work on SBA if not finished tomorrow.
 
--LLCJ
 
 
From: Jim Tress [mailto:jtress@westlandresources.com] 
Sent: Tuesday, February 05, 2013 11:29 AM
To: Jones, Lawrence LC -FS
Cc: Brian Lindenlaub; 'Kathy Arnold'; 'JAMES, NORM'; Jamie Sturgess; David Cerasale
Subject: RE: status of your redline review?
 
Larry, I am done with the review.  There were a couple of items added that are not part of
Rosemont’s proposal.  We have captured them here in redline strikeout.  I think a 20 minute call
with you, Rosemont, and WestLand can resolve them.  What is your availability?
 
Regards,
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Jim Tress | Principal
WestLand Resources, Inc.
4001 E Paradise Falls Drive | Tucson, AZ 85712
Office: (520) 206-9585 | Fax: (520) 206-9518
 
From: Jones, Lawrence LC -FS [mailto:ljones02@fs.fed.us] 
Sent: Tuesday, February 05, 2013 10:36 AM
To: Jim Tress
Subject: status of your redline review?
 
Hey Jim—
 
Are you done with the conservation measures on my version? Please send.  If I accept your
changes, I can just add to the SBA without need for  further review. I’m trying to get the SBA out
the door in toto tomorrow.
 
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Davis, Sarah L -FS
To: Roth, Melinda D -FS; Kriegel, Debby -FS; Shafiqullah, Salek -FS; Everson, Beverley A -FS; Keyes, Walter -FS;


Jones, Larry -FS; Gillespie, William B -FS; Emmett, Tami -FS; Elek, Arthur S -FS; Lockwood, Sean -FS;
Campbell, Andrea W -FS; Belauskas, Alan -FS; cgarrett@swca.com


Cc: tchute99@gmail.com
Subject: RE: Requested documents from IDT meeting for distribution
Date: Saturday, June 23, 2012 2:37:07 PM


Terry,
Issue 2: Air Quality ---  looks OK.
Issue 8: Impact on Dark Skies and Astronomy --- I do not know the latest from the Smithsonian
folks on sulfur damage and particulate emissions, and vibration from blasting and drilling. This
information would be in the items submitted to MIndee in the cooperators meetings so I’ll talk to
her.
Issue 9: Impact on Recreation --- a group of citizens took us to the much used BLM dispersed area
across the road to show that the mine would be visible from there. May want to leave BLM rec
considerations in.  
Issue 11A: Regional Socioeconomics ---  I would change the paragraph 1 sentence in question to
“The socioeconomic stability of the area could be adversely affected as residents’, business
owners’, and visitors’ expectations of national forests and the historic rural landscape may not be
met.” (Negative and positive impacts have already been mentioned in the previous sentence.)
Also, in the bullet statement “Change in demand and cost for State road maintenance over time”
should also include Federal (I-10)as it is both a major  interstate travel corridor and a commuter
route to Tucson. 
The two added Factors are good, i.e., economic effect on the astronomy industry and on amenity-
based relocation.
Issue 11B ---add “and visitors” to the first paragraph.
 
Sarah
 
 
 
From: Roth, Melinda D -FS 
Sent: Monday, June 18, 2012 9:28 AM
To: Kriegel, Debby -FS; Shafiqullah, Salek -FS; Everson, Beverley A -FS; Keyes, Walter -FS; Jones, Larry
-FS; Davis, Sarah L -FS; Gillespie, William B -FS; Emmett, Tami -FS; Elek, Arthur S -FS; Lockwood, Sean
-FS; Campbell, Andrea W -FS; Belauskas, Alan -FS; Curiel, Eli -FS
Subject: FW: Requested documents from IDT meeting for distribution
 
Terry is requesting IDT input on these 2 attached documents by June 29th.  This task should only
take a few minutes of your time.  Thx.
 


ps  Bev is on vacation until July 9th.  Please let me know how I can help you during that time.
 
From: Terry Chute [mailto:tchute99@gmail.com] 
Sent: Saturday, June 16, 2012 6:46 PM
To: Everson, Beverley A -FS; Roth, Melinda D -FS
Subject: Requested documents from IDT meeting for distribution
 



mailto:/O=MMS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=DAVIS, SARAH42CA1237-CA4C-4DFC-8F0A-75F7307B63B8

mailto:mroth@fs.fed.us

mailto:dkriegel@fs.fed.us

mailto:sshafiqullah@fs.fed.us

mailto:beverson@fs.fed.us

mailto:wkeyes@fs.fed.us

mailto:ljones02@fs.fed.us

mailto:wgillespie@fs.fed.us

mailto:temmett@fs.fed.us

mailto:aelek@fs.fed.us

mailto:seanlockwood@fs.fed.us

mailto:awcampbell@fs.fed.us

mailto:/O=MMS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=Belauskas, Alanf519a297-9d24-41dd-a2ea-bf79e594dc88

mailto:cgarrett@swca.com

mailto:tchute99@gmail.com

mailto:[mailto:tchute99@gmail.com]





Here are the two documents that Bev requested so she can forward to the IDT members
who could not attend the meeting last week.
 
Mindee – since Bev is going on vacation today, perhaps you can forward these to the IDT so
people can have some time to look them over and respond.  As agreed, I would like to
have comments back by June 29th.
 
Thanks you.
 
Terry Chute








From: Roth, Melinda D -FS
To: Angela Barclay
Cc: Jones, Larry -FS
Subject: RE: Rosemont Bio Mitigtion mtg notes
Date: Tuesday, August 21, 2012 2:45:19 PM
Attachments: image001.png


Jim wanted to hold off on the letter to Rosemont about mitigation he will require.  He wants to
work with Larry to get much more specific on some things.  I guess for now, we have nothing
additional to include.
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Tuesday, August 21, 2012 2:40 PM
To: Roth, Melinda D -FS
Subject: RE: Rosemont Bio Mitigtion mtg notes
 
Hi Mindee,
 
I’ll wrap up meeting minutes based on the comments you forwarded to me next week. I’m still
working on the EIS… Speaking of, do we have a revised bio mitigation measures list to include in
the EIS?
 
Thanks,
 
Angela
^..^  ^..^
 
From: Roth, Melinda D -FS [mailto:mroth@fs.fed.us] 
Sent: Tuesday, August 21, 2012 2:38 PM
To: Angela Barclay
Subject: FW: Rosemont Bio Mitigtion mtg notes
 
I think I might have already sent this to you, but I’m not sure so I’m sending it again.  I’ll be send
one additional email regarding Bio mitigation meeting notes.  Thx.
 
From: Julia Fonseca [mailto:Julia.Fonseca@pima.gov] 
Sent: Monday, August 06, 2012 1:21 PM
To: Roth, Melinda D -FS; Sebesta, Deborah K -FS
Subject: FW: Rosemont Bio Mitigtion mtg notes
 
Hello,
 
If I've done this correctly, the attached document should contain a few additions in redline. 
Thank you for the opportunity to comment.


Julia Fonseca 
Pima County Office of Sustainability and Conservation
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From: Roth, Melinda D -FS [mailto:mroth@fs.fed.us] 
Sent: Monday, August 06, 2012 11:40 AM
To: Julia Fonseca; JWindes@azgfd.gov; scott_stonum@nps.gov; twade@azgfd.gov;
jason_douglas@fws.gov; Brian Powell
Cc: Jones, Larry -FS; Sebesta, Deborah K -FS; abarclay@swca.com; Roth, Melinda D -FS
Subject: Rosemont Bio Mitigtion mtg notes


For review and comment by August 15th if possible please.
 
Mindee Roth
Rosemont Copper Project Manager
520 388-8319
mroth@fs.fed.us
 


Go Cats!
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Angela Barclay
To: Jones, Larry -FS; gilaman@comcast.net
Subject: roadkill reference
Date: Friday, January 25, 2013 2:14:10 PM
Attachments: Gerow et al_2010_wildlife mortality.pdf


Hey Larry,
 
I was thinking about this reference in our meeting the other day. I thought it might help you
develop an appropriate interval for surveying for roadkill on SR83. Also, you may want to change
the survey interval based on the season.
 
Angela M.D. Barclay, M.S.
Senior Natural Resource Specialist


SWCA Environmental Consultants
343 West Franklin Street
Tucson, Arizona 85701
P 520.325.9194 | F 520.325.2033
 


Visit Our Website: http://www.swca.com  
Find us on Facebook: http://on.fb.me/SWCA-Environmental
See us on LinkedIn:  http://www.linkedin.com/company/swca-environmental-consultants
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In the News
JOE N. CAUDELL, USDA/APHIS/Wildlife Services, 901 W. State Street, Purdue University, West 



Lafayette, IN 47907-2089, USA    Joe.N.Caudell@aphis.usda.gov



Goose roundup called inhumane
During  the  early  summer,  goose  problems 



affect cities across the United States. Summer is 
also the time to round up many of these geese 
for relocation or for euthanization. In Oregon, 
nuisance Canada geese are being used to feed 
the  hungry. According  to  the Montreal Gaze,e 
(July 4, 2010), >100 geese that were euthanized 
aHer a roundup in Drake Park in Bend, Oregon, 
were donated to local food banks. The roundup 
came  aHer  visitors  to  the  park  complained 
about  the  abundance  of  goose  feces.  Several 
other  methods  of  control  had  been  tried 
unsuccessfully  by  park  officials,  including 
trapping  and  relocating  the  geese,  harassing 
them,  and  discouraging  visitors  from  feeding 
them. 
A similar goose‑removal project was carried 



out  at  Saddle River County Park, New  Jersey 
(North Jersey.com, July 4, 2010).) The geese were 
removed  by  rounding  them  up  during  their 
flightless  period  and  then  euthanizing  them 
with carbon dioxide gas, a method approved as 
humane  by  the American  Veterinary Medical 
Association’s  guidelines  on  euthanasia.  More 
than 45 residents complained to Bergen County 
officials that the Canada goose removal project 
was inhumane and unfair because the roundup 
occurs when the geese are molting and do not 
have flight feathers. Residents suggest that other 
methods be used to reduce the goose problem, 
such  as  egg  addling  and  oiling,  sterilization, 
relocation, and harassment with dogs.



National Park Service spares 
geese around JFK airport



The Associated Press (July 1, 2010) reported 
that  geese  are  being  rounded  up  in  many 
parts  of  New  York  City,  except  for  the  area 
around John F. Kennedy International Airport 
(JFK). Hundreds of birds live on the U.S. Park 
Service’s  (NPS)  Gateway  National  Recreation 
Area  near  JFK.  However,  the  NPS  will  not 
reduce or remove the birds. AHer US Airways 



Flight 1549 crash  landed  in  the Hudson River 
in January 2009, New York officials contracted 
with  Wildlife  Services  to  reduce  the  Canada 
goose  population  within  a  5‑mile  radius  of 
Kennedy  and  LaGuardia  airports.  However, 
because  Gateway  National  Recreation  Area 
is  managed  by  the  NPS,  it  is  not  covered 
under that agreement. Other federal and local 
agencies  have  requested  that  the NPS  reduce 
the  goose  population  in  the  Recreation Area, 
but the NPS was reluctant to take the necessary 
action,  stating  that protection of wildlife  is  its 
primary mission.



Looking for wildlife at the Great 
Falls, Montana, airport



Similar  to many airports across  the country, 
the airport at Great Falls, Montana, is working 
on its wildlife hazard plan, which is mandated 
by  the  Federal  Aviation  Administration,  to 
reduce  wildlife–aircraH  strikes.  According 
to  KRTV  (June  14,  2010),  the  airport  has  had 
problems  with  near‑miss  collisions  between 
planes  and  birds.  Each  week  several  aircraH 
have had to alter their course to avoid striking 
birds.  Recently,  an  F‑15  had  to  go  vertical  to 
avoid  a  flock  of  geese.  Wildlife  Services  is 
conducting the survey to determine the extent 
of  the  problem  and  to  recommend  solutions. 



White-nose syndrome continues 
to spread among bats



The Wildlife Society’s newsleeer  Interactions 
(2010)  reported  on  the  progression  of  white‑
nose  syndrome  (WNS)  in  the  eastern  United 
States. WNS  is  a  disease  that  has  killed  large 
numbers of bats  in the Northeast. The disease 
was named for the characteristic white fungus 
(Geomyces destructans) that appears on muzzle, 
ears,  or  wing  membranes  of  affected  bats 
(Figure 1). The first case of WNS was identified 
in  February  2006,  in  Howe  Caverns,  located 
approximately  50 miles  west  of Albany,  New 
York.  The disease  has  now  spread  southward 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through  much  of  the  Appalachian  Mountains 
and  westward  into  Missouri.  Since  the  winter 
of  2006–2007,  bat  declines  of  >5%  have  been 
observed in several hibernacula. Several hundred 
thousand bats, primarily liele brown bats (Myotic 
lucifugus), have died of WNS. Liele brown bats 
are also one of  the primary species  that  causes 
nuisance  problems  when  they  inhabit  houses, 
farm structures, and commercial buildings. 
Wildlife managers recommend a high level of 



biosecurity  for  those who  routinely work with 
bats,  such as  researches, wildlife  rehabilitators, 
and wildlife damage management professionals. 
Equipment  should  be  disinfected  between 
projects. While  there  are no guidelines  specific 
to  wildlife  damage  management  practices, 
general  disinfection  guidelines  for  researchers 
can be  found at <hep://www.fws.gov/midwest/
Endangered/mammals/BatDisinfectionProtocol.
html>. The U.S. Fish and Wildlife Service offers 
current information on WNS (<hep://www.fws.
gov/northeast/wnsabout.html>).  The  National 
Wildlife Health Center also provides information 
on its website (<h,p://www.nwhc.usgs.gov/disease_
information/white‑nose_syndrome/index.jsp>).



Mountain lion sighting confirmed 
in Indiana



On May 7, 2010, the Greene County (Indiana) 
Daily  World  reported  that  a  mountain  lion 
(Puma  concolor;  Figure  2)  sighting  had  been 



confirmed in central Indiana. Mountain lions are 
occasionally reported  in Indiana; however,  this 
was the first sighting that has been confirmed by 
a state official. The mountain lion’s presence was 
verified  by  Scoe  Johnson,  Indiana Department 
of Natural Resources (IDNR) nongame mammal 
biologist.  The  determination  was  made  from 
photographs  taken  by  motion‑sensitive  game 
cameras  (see  figure  below).  The  camera  was 
set in the area aHer a preliminary investigation 
found  evidence  consistent  with mountain  lion 
behavior, including an eviscerated deer carcass 
buried under a pile of leaves. Without additional 



evidence, it is impossible to say if the mountain 
lion photographed in Greene County is wild or 
is a formerly captive cat.



Information from In the News can be cited as: 
Caudell, J. N. 2010. In the news. Human–Wildlife 
Interactions 4:153–154.



Figure 2. This photograph of a mountain lion was 
taken by a Department of Natural Resources motion-
sensitive camera in Greene County, Indiana, on May 
1, 2010. (Photo courtesy Indiana Department of 
Natural Resources)



Figure 1. The fungus known as white-nose syndrome 
(Geomyces destructans) is spreading among North 
American bat populations. (Photo courtesy Ryan 
von Linden, New York Department of Environmental 
Conservation)
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T"#  %&''#()  *+',-  -+.  (Canis  lupus 
familiaris) population is estimated to be around 
500 million (MacPherson et al. 2000). About 75% 
of these animals, which oHen are referred to as 
stray or  feral,  are  free  to  roam and reproduce 
and  may  have  a  negative  impact  on  human 
activities  (World  Society  for  the  Protection 
of  Animals  2010).  Problems  caused  by  free‑
roaming dogs  include zoonoses, predation on 
livestock,  aeacks  on humans,  and  road  traffic 
accidents  (MacPherson  et  al.  2000).  Among 
the 55,000 human deaths  that occur each year 
from zoonoses, dogs are responsible for >90%. 
In addition, >14 million people per year receive 
post‑exposure prophylaxis following a dog bite 
(Meslin 2008). The majority of deaths and post‑
bite  vaccinations  occur  in  Asian  and  African 
countries, which can barely afford this burden 
(Knobel et al. 2005).
The  World  Health  Organization  and  the 



World  Organization  for  Animal  Health  have 
targeted  rabies  eradication  through  mass 
dog  vaccination,  public  education,  and  dog 
population  management.  The  laeer  could  be 
achieved by reducing the number of strays and 
by controlling the trade and movement of dogs. 
A reduction  in  the number of human cases of 
rabies  in  Europe,  South  America,  Japan,  and 
the Caribbean was achieved by vaccination of 
dogs. Vaccination  is underway  in  other Asian 
and African countries (Cleaveland et al. 2006). 
Traditional efforts to reduce dog populations 



have relied on capture and euthanasia, shooting, 
and use of toxicants delivered in baits. However, 
the  lack  of  proven  effectiveness  of  these 
methods, coupled with concerns about animal 
welfare,  environmental  impact  of  toxicants, 
and  increased  public  antipathy  toward  lethal 



control,  have  made  these  techniques  socially 
unacceptable  (Hemachudha  2005).  Recently, 
the  management  of  stray  dog  populations 
focused  on  surgical  sterilization  through 
catch‑neuter‑and‑release  programs,  which  are 
expensive to run because they involve the use 
of drugs and specialized staff and facilities. In 
addition,  surgical  sterilization  is  unlikely  to 
have  a  substantial  impact  on dog numbers  in 
large  cities  such as Bangkok, Thailand, which 
has  an  estimated  population  of  900,000  dogs 
(Kasempimolporn  et  al.  2008). Assuming  that 
a  veterinarian  can  surgically  sterilize  10  dogs 
per  day,  10  veterinarians working  5  days  per 
week  would  sterilize  26,000  dogs  in  a  year. 
While these numbers are impressive, the rates 
of  reproduction  in  the  fertile  dog  population 
would  more  than  offset  the  reduction  in 
numbers by sterilization. 
Fertility  control  through  immunocontra‑



ception  could  offer  a  humane,  effective 
alternative  to  surgical  sterilization.  Immuno‑
contraceptive  vaccines  act  by  inducing 
antibodies  against  proteins  or  hormones 
essential  for  reproduction  (Delves et al. 2002). 
Gonadotropin‑releasing  hormone  (GnRH) 
vaccines  elicit  the  development  of  antibodies 
that  block  the  production  of  the  GnRH 
which  controls  the  synthesis  and  secretion 
of  reproductive  hormones.  By  blocking 
GnRH,  ovulation  and  spermatogenesis  are 
compromised.  Injectable  GnRH  vaccines  that 
require an initial dose and a second booster dose 
a few weeks later are commercially available for 
pigs, horses, and companion animals (Purswell 
et al. 2006). Single‑dose GnRH vaccines, which 
cause infertility for several years aHer a single 
injection,  recently  also  have  been  developed 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to  control  overabundant wildlife  (Miller  et  al. 
2008). Some of these vaccines, already registered 
for use in wildlife, will be available at a fraction 
of  the  cost  of  surgical  sterilization.  Immuno‑
contraceptives that  induce infertility for 2 to 3 
years will probably cover the entire lifespan of 
most  stray dogs  (Kitala  et  al.  2001) and could 
be  administered  in  conjunction  with  rabies 
vaccines.  For  dogs  that  live  longer,  a  second 
dose of vaccine could be delivered 2 to 3 years 
later, together with the rabies vaccine that also 
must be re‑administered aHer a similar period.
Theoretical  models  developed  for  wildlife 



suggest that fertility control, alone or integrated 
with  disease  vaccination,  could  reduce  the 
prevalence  and  transmission  of  zoonotic 
diseases (Ramsey et al. 2005, Shi et al. 2002). For 
instance,  in  red  foxes  (Vulpes  vulpes),  fertility 
control and vaccination combined can increase 
the probability of rabies elimination more than 
if  each  method  had  been  applied  separately 
(Smith and Cheeseman 2002).
Future  research  should  focus  on  validating 



these  assumptions  for  rabies  and  stray  dogs. 
We believe that feral dog control programs that 
combined  rabies  and  immunocontraception 
vaccination would provide a means  to  reduce 
feral dog populations and the spread of rabies 
in developing countries. We advocate  that  the 
catch‑neuter‑and‑release approach be replaced 
by a catch‑inject‑and‑release method that would 
be limited only by catch effort. This new strategy 
would  increase  considerably  the  numbers  of 
dogs that could be treated, while concurrently 
decreasing  the  costs  of  fertility  control  pro‑
grams. Combined vaccination programs would 
enable maximum use of limited resources and 
reduce  the  risk  of  human deaths  from  rabies. 
The technology and the conceptual framework 
are available to implement these programs; we 
just need to use them.
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F+' 01(2  3(  )"#  43#,-  of wildlife  damage 
management,  the  2007  American  Veterinary 
Medical  Association  (AVMA)  guidelines 
(American  Veterinary  Medical  Association 
2007)  constitute  the  standard  protocol  for 
euthanasia  of  animals.  Euthanasia  means 
“good  death”  (Woodhouse  1987).  In  theory, 
euthanasia occurs when an animal experiences 
rapid  unconsciousness  followed  by  cardiac 
or  respiratory  arrest,  leading  to  loss  of  brain 
function with minimized stress and discomfort 
prior  to  the  animal  becoming  unconscious 
(Schmidt 1995). 
Unfortunately,  these  guidelines  fail 



specifically  to  address  the  complexities  en‑
countered  in  administering  euthanasia  in  the 
field.  Animal  welfare  is  an  important  con‑
sideration  for  wildlife  professionals  (Proulx 
and  Barret  1991,  Schmidt  1989),  but  many  of 
the  recommended  means  of  euthanasia  for 
captive  animals  are  not  feasible  for  wild  or 
feral animals (Andrews et al. 1993, Beaver et al. 
2000, American Veterinary Medical Association 
2007).  Laws  on  euthanasia  vary  from  state  to 
state.  Connecticut  law  requires  that  nuisance 
wildlife control operators (NWCOs) follow the 
1993 Report of the AVMA Panel on Euthanasia 
(Andrews  et  al.  1993,  Connecticut  General 
Assembly 2007), while California law requires 
methods in accordance with the 2000 Report of 
the AVMA Panel  on Euthanasia  (Beaver  et  al. 
2000)  when  lethal  control  is  used  (California 
State Assembly 2008). 
Studies  have  indicated  that  public  aeitudes 



toward  animal  death  are  oHen  negative. 



Miller  (2007)  reported  that  most  people  who 
experienced  damage  by  wildlife  wanted 
the  offending  animals  removed,  but  not 
harmed. In New York, residents of a suburban 
neighborhood  with  overabundant  white‑
tailed  deer  (Odocoileus  virginianus)  preferred 
trapping  and  translocation  and  contraception 
over lethal methods of population control, but 
residents  thought  that  lethal  methods  would 
be more effective at controlling numbers (Stout 
et  al.  1997).  Survey  respondents  also  favored 
trapping  and  translocation  and  spaying  or 
neutering feral cats (Felis catus) on a university 
campus in Texas (Ash and Adams 2003).
Despite  the  public’s  preference,  wildlife 



managers understand that translocation is not a 
cure‑all for resolving human–wildlife conflicts. 
Problems with translocation of wildlife include, 
(1) low survival rates of translocated animals, (2) 
potential for the spread of diseases, (3) impacts 
of  translocation  on  resident  wildlife,  and  (4) 
potential  for  continuing  problem  behavior 
in  the  animal’s  new  location  (Barnes  1995, 
Cunningham  1996,  Craven  et  al.  1998). When 
wildlife  cannot  be  translocated,  euthanasia  is 
an alternative. Euthanasia was the second most 
preferred  method  of  dealing  with  problem 
wildlife  in a survey of NWCOs (Barnes 1995). 
Some  animal  rights  groups  oppose  lethal 
removal  of  nuisance  animals  and  encourage 
the public to oppose this practice because they 
believe killing animals for any reason is wrong 
(Miller 2007, Vantassel 2009). 
Because wildlife euthanasia  is controversial, 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Association  (NWCOA)  initiated  this  review 
to  guide  wildlife  professionals  in  the  most 
humane and suitable forms of euthanasia. Our 
objectives  were  to  evaluate  the  humaneness 
and practicality of 8 methods of euthanasia in 
field seeings and to present our own opinions 
and  those  of  a  panel  of  15  other  wildlife 
professionals who have practical knowledge on 
the use of those methods in the field. 
We conducted a thorough review of scientific 



literature  regarding  euthanasia  by  searching 
databases  (AGRICOLA,  BioOne,  Biological 
Abstracts, ISI Web of Science, and Wildlife and 
Ecology  Studies  Worldwide),  and  2  Internet 
search engines (i.e., Google Scholar and Internet 
Center  for  Wildlife  Damage  Management) 
using  combinations of key words  (i.e.,  animal 
euthanasia, wildlife,  humane,  lethal,  chemical 
induction,  acetone,  barbituric  acid,  carbon 
dioxide, carbon monoxide, cervical dislocation, 
decapitation, gunshot, penetrating captive bolt, 
and pentobarbital). We reviewed the resultant 
germane  literature  and  included  pertinent 
concepts in this opinion paper. All information 
was accessed between July 2007 and June 2009. 
We  also  surveyed  a  panel  of  15  wildlife 



professionals  who  were  recognized  leaders 
in  their  fields  and  represented  opinions  of 
their  respective  agencies,  organizations,  and 
industries.  We  determined  aeitudes  toward 
8  methods  of  euthanasia,  including  acetone, 
barbituric  acid,  cervical  dislocation,  carbon 
dioxide,  carbon monoxide,  decapitation,  gun‑
shot, and penetrating captive bolt. We selected 
the panel members based on their background, 
training,  and  expertise  in  euthanasia,  much 
in  the same way that was done by  the AVMA 
in development of  its panels on euthanasia  in 
1993, 2000, and 2007. We included experienced 
individuals from the animal rights and wildlife 
damage  management  communities  so  that 
we  could  establish  a  gradient  of  aeitudes 
and  opinions  associated  with  euthanasia  in 
field  seeings. One member was  appointed by 
NWCOA  to  serve  as  the  chairperson  of  the 
panel. Our panel  consisted  of  3  veterinarians, 
including  Tim  Julien  Jr.,  Daryl  Neans,  and 
Eric  Swanson.  Tim  Julien  acted  as  the  chair 
of  the  panel. We  included  2  certified wildlife 
biologists: Art Smith, and Bob Bluee. Art Smith 
was  program  administrator  for  the  Wildlife 
Damage  Management  Program  of  the  South 



Dakota Department of Game, Fish  and Parks. 
He was chair of Wildlife Damage Management 
Working Group of The Wildlife Society (TWS). 
Bob  Bluee  was  a  wildlife  biologist  with  the 
Illinois  Department  of  Natural  Resources’ 
furbearer  program  since  1989.  His  program 
responsibilities included oversight of nuisance 
wildlife control activities. He is the past presi‑
dent  of  the  Illinois  Chapter  of  TWS.  Two 
people  on  the  panel  represented  nonprofit 
animal  welfare  groups:  John  Hadidian  and 
an  anonymous panel member.  John Hadidian 
was  director  of  urban  wildlife  programs  for 
the  Humane  Society  of  the  United  States 
(HSUS). He was past chair of the urban wildlife 
working group of TWS. He served on the U.S. 
Department  of  Agriculture  (USDA)  Wildlife 
Services  (WS) advisory commieee and was the 
human‑dominated systems director for the U.S. 
Department  of  State’s Man  and  the Biosphere 
program.  The  anonymous  reviewer  was  an 
emeritus  professor  of  veterinary  medicine 
and was  appointed  by  the Animal  Protection 
Institute.  Two  members,  Dave  Purwin  and 
Dirk  Shearer,  were  certified  wildlife  control 
professionals  with  NWCOA.  Dave  Purwin 
was  president  of  Desert  Wildlife  Services 
Inc.  in  Tucson,  Arizona,  since  1998.  He  was 
regional  director  for NWCOA  since  1998  and 
was  licensed  by  the  Arizona  Game  and  Fish 
Department  for  snake  and  wildlife  manage‑
ment  and  control.  Dirk  Shearer  operated  The 
Wildlife  Control  Company  of  Ohio.  He  was 
a  former  regional  director  of  NWOCA  and 
president of the Ohio chapter of NWOCA. Two 
members  of  the  academic  community  were 
on  the panel: Charles Lee  and an  anonymous 
reviewer. Charles Lee was an extension specialist 
and  wildlife  control  instructor  from  Kansas 
State  University.  His  responsibilities  included 
conducting  a  statewide  program  in  wildlife 
damage  control  and wildlife  enhancement  on 
private  lands.  The  anonymous  reviewer  had 
taught college courses in wildlife for >20 years. 
Two panel members were state directors of WS 
and were involved with assistance to property 
owners  in  resolving  human–wildlife  conflicts. 
Jason  Suckow  was  the  WS  state  director  of 
Wisconsin.  Mark  Collinge  was  the  WS  state 
director of Idaho; he served as a vice president 
of  the  National  Animal  Damage  Control 
Association.  Finally,  2  members  of  the  panel 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were  employed  by  Land  Grant  University 
Cooperative Extension Services. These included 
Lynn Braband, who worked for the New York 
State Integrated Pest Management Program of 
Cornell University, and Stephen Vantassel, who 
joined  the  University  of  Nebraska–Lincoln  in 
2004 as the project coordinator for the Internet 
Center for Wildlife Damage Management. 
We used 13  criteria  from  the 1993 and 2000 



reports  of  the  AVMA  Panel  on  Euthanasia 
(Andrews  et  al.  1993,  Beaver  et  al.  2000),  and 
the  2007  AVMA  Guidelines  on  Euthanasia 
(American  Veterinary  Medical  Association 
2007) to evaluate the 8 methods of euthanasia. 
Panel members were asked to provide scores of 
1  (lowest)  to  10  (highest)  for  the  functionality 
of  each  method  of  euthanasia,  including  (1) 
ability  to  induce  loss  of  consciousness  and 
death without  causing pain,  (2)  time  required 
to  induce  loss  of  consciousness,  (3)  reliability, 
(4)  safety  of  personnel,  (5)  irreversibility,  (6) 
compatibility  with  requirement  and  purpose, 
(7) emotional effect on observers or operators, 
(8) compatibility with subsequent examination 
or  use  of  tissue,  (9)  drug  availability,  (10) 
human abuse potential, (11) compatibility with 
species, age, sex, and health status, (12) ability 
for  equipment  to  be  maintained  in  proper 
working order, and (13) safety for predators or 
scavengers,  should  the  carcass  be  consumed. 
We summed the total scores for each method of 
euthanasia. The highest possible score for any 
method was  130. We divided  the  actual  score 
by 130  to determine  the method’s  rating  from 
0 to 100%, with the laeer representing a perfect 
score. Our ranking system assumed that each of 
the 13 criteria used are of equal importance. 
Of the 8 methods of euthanasia, carbon diox‑



ide  received  the highest  score of 82%. Carbon 
dioxide ranked high for safety of predators or 
scavengers  and  safety  of  personnel.  It  scored 
lowest  for  irreversibility  and  emotional  effect 
on operators. Carbon dioxide is most commonly 
used  for  euthanizing  raccoons  (Procyon  lotor), 
skunks (Mephitis mephitis), Canada geese (Branta 
canadensis),  and  other  birds.  Panel  members 
noted  that  this method  is  best  for  small  birds 
and nonburrowing mammals. They also noted 
that  proper  equipment,  such  as  containment 
chambers, regulators, and tubing, are required 
and must  be  kept  in  good working  condition 
to  ensure  safety of personnel. Carbon dioxide 



is  heavier  than  air  and  nearly  odorless.  It 
acts  as  an  anesthetic  agent  and  causes  loss  of 
consciousness (Green 1987). Carbon dioxide is 
an  inhalant  that causes death  through oxygen 
deprivation,  thus,  panel  members  scored  it 
high  for  safety  to  predators  or  scavengers. 
Concentrations of carbon dioxide >7.5% volume 
to volume have a rapid anesthetic effect. Carbon 
dioxide  is  favored  as  a  rapid‑depressant; 
anesthesia  is  induced  within  1  to  2  minutes 
without undue stress when concentrations are 
between 30% and 40% by volume (Andrews et. 
al 1993, Beaver et. al 2000, American Veterinary 
Medical  Association  2007).  Hackbarth  et  al. 
(2000) concluded that this method of euthanasia 
was in accordance with animal welfare criteria, 
as it leads to rapid death without severe distress 
or  pain,  and  was  therefore  humane.  Carbon 
dioxide can be obtained in cylinders that are easy 
to transport. It is cost‑effective, nonflammable, 
nonexplosive,  and  safe when used  by  trained 
personnel with proper equipment. Conlee et al. 
(2005) and Leach et al. (2002, 2004) argued that 
carbon dioxide was highly aversive to rodents, 
caused  considerable  distress,  and  should  not 
be  used  for  rodents  when  other  methods  of 
euthanasia are available. 
Cervical  dislocation  scored  high  with  our 



panel  (81%).  It  was  ranked  high  in  safety  of 
predators or scavengers and ease of equipment 
maintenance. It scored lowest for its emotional 
effect  on  operators.  The  method  involves  the 
separation  of  the  first  vertebrae  and  the  skull 
and  subsequent disruption of  the  spinal  cord. 
Panel  members  noted  that  personnel  should 
be  properly  trained  to  use  this  technique 
and  that  its  use  should  be  limited  to  small 
mammals  and  birds.  Cervical  dislocation  is  a 
common method for poultry, small birds, mice, 
immature  rats,  and  rabbits  (Andrews  et  al. 
1993,  Beaver  et  al.  2000, American  Veterinary 
Medical Association 2007). The small bones of 
these animals enable operators to separate the 
vertebrae  quickly  and  easily.  Advantages  of 
cervical dislocation are rapid unconsciousness 
and no chemical contamination of tissues, thus 
meeting  the  criteria  for  euthanasia  methods 
of  the  American  Society  of  Mammalogists 
(Gannon  et  al.  2007)  and  USDA/Animal  and 
Plant  Health  Service  (APHIS).  The  severed 
spinal  cord  does  not  deliver  painful  stimuli 
from  areas  posterior  to  the  separation  thus, 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painful  stimuli  cannot  be perceived,  although 
significant muscular movements may take place 
(Allred and Berntson 1986, Rowsell 1990, Derr 
1991). Cervical dislocation may be aesthetically 
displeasing,  and  brain  activity  may  persist 
for  up  to  14  seconds  following  the  procedure 
(Mikeska and Klemm 1975). 
Decapitation  is  caused  by  severing  the 



head  from  the  body.  It  was  favored  by  panel 
members (ranking = 78%) and scored high for 
safety to predators and scavengers. Our panel 
commented that personnel should be properly 
trained  to  use  this  technique  and  that  its  use 
be limited to small mammals and birds. Allred 
and Berntson  (1986)  and Holson  (1992)  noted 
that  decapitation  provided  a  painless  death 
when properly performed, despite suggestions 
that  brain  activity  may  persist  for  up  to  14 
seconds  (Mikeska  and  Klemm  1975).  Allred 
and  Berntson  (1986)  further  reported  that  the 
presence of EEG activity in the severed head is 
not sufficient  to  infer a state of consciousness, 
thus,  pain.  Special  devices  called  guillotines 
are  commercially  available  for  decapitation 
of  small  rodents.  Decapitation  is  oHen  used 
to  euthanize  rodents  and  small  rabbits. 
Advantages include rapid unconsciousness and 
no chemical contamination of tissue (Andrews 
et.  al  1993,  Beaver  et.  al  2000,  American 
Veterinary  Medical  Association  2007).  Some 
disadvantages  are  stress  to  the  animal  due  to 
handling  and  restraint  prior  to  euthanization, 
and hazards to personnel. Proper restraint may 
not  always  be  possible  under  field  conditions 
to  use  this  technique  properly.  Decapitation 
may  be  aesthetically  displeasing,  leading  to 
low scores by panel members for its emotional 
effect on operators. 
Carbon  monoxide  typically  is  used  to 



euthanize small animals. It is colorless, tasteless, 
odorless,  nonflammable,  and  nonexplosive 
at  concentrations  of  <10%  volume.  Carbon 
monoxide  combines  with  hemoglobin  in  red 
blood  cells  more  readily  than  with  oxygen, 
causing rapid death through hypoxemia (Close 
et.  al  1996).  Panel  members  ranked  it  at  77% 
and noted that safety of personnel was a major 
concern with this method, but it scored well in 
safety  to predators or scavengers. Advantages 
of  carbon  monoxide  are  inducement  of 
unconsciousness  without  pain  or  discomfort 
and rapid death when concentrations are 4  to 



6% by volume (Andrews et. al 1993, Beaver et. al 
2000, American Veterinary Medical Association 
2007). Onset of loss of consciousness and death 
from  carbon  monoxide  (5  and  134  seconds, 
respectively)  is  shorter  than  it  is  from  carbon 
dioxide (i.e., 15 and 151 seconds, respectively; 
Hansen  et  al.  1991).  Animals  may  have 
convulsions  and  muscular  spasms  associated 
with unconsciousness.
Panel  members  ranked  gunshot  at  76%. 



Under some field circumstances, gunshot may 
be  the  quickest  and  only  method  available. 
Panel members commented that proper training 
in shot placement is critical and that operators 
should  be  aware  of  local  ordinances  on 
firearms. An advantage of gunshot euthanasia 
is  that  death  is  instantaneous  if  the  bullet  is 
properly  placed  in  the  brain  (Andrews  et.  al 
1993,  Beaver  et.  al  2000, American  Veterinary 
Medical  Association  2007).  Schwartz  et  al. 
(1997)  recommended  rifle  shots  to  the  head 
as  the  most  efficient  and  humane  method  of 
euthanasia  for  chemically  immobilized  urban 
deer. Disadvantages include risks to personnel, 
aesthetically  displeasing,  incompatibility with 
subsequent  use  of  tissue  for  evaluation,  and 
difficulty  of  proper  bullet  placement  in  the 
brain. 
Barbituric acids depress  the central nervous 



system  and  cause  death  through  respiratory 
and cardiac arrest. The panel gave it a ranking 
of  73%.  Barbituric  acid  oHen  causes  a  rapid 
death with minimal discomfort, depending on 
the dose and route of injection (Andrews et al. 
1993,  Beaver  et  al.  2000, American  Veterinary 
Medical  Association  2007),  which  led  to 
high  scores  by  the  panel  for  time  required  to 
induce  lack  of  consciousness.  Advantages  of 
barbiturates  include  rapid  onset  leading  to 
minimal  pain  and  discomfort.  Quine  et  al. 
(1988)  found  quicker  cessation  of  EEG  and 
ECG  readings  in  animals  euthanized  with 
intravenous  pentobarbital  solution  (25  to  300 
seconds)  compared  to  nitrogen  gas  (285  to 
3,090 seconds). In some situations, animals may 
need  sedation  prior  to  euthanasia.  Stoskopf 
et  al.  (1999)  sedated  opossums  (Didelphis 
virginiana) before intracardiac administration of 
pentobarbital solution. Liele pain is associated 
with  the  needle  stick  used  to  deliver  this 
method.  Panel  members  noted  drawbacks 
of  this  technique,  including  restraint  of  the 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animal  (so  that  the  drug  can  be  administered 
effectively) and difficulty in acquiring the drugs. 
In addition, barbituric acids have potential for 
human  abuse;  therefore,  federal  regulations 
significantly  limit  their  availability  and many 
wildlife professionals  cannot  legally obtain or 
dispense  them  (Bluee  2001,  U.S.  Department 
of  Justice,  Drug  Enforcement  Administration 
2008). 
The panel ranked penetrating captive bolt at 



72%. This method causes death through massive 
brain injury, which led to high scores by panel 
members  for  rapid  loss  of  consciousness  and 
safety to predators or scavengers. If used in the 
appropriate manner, euthanasia by captive bolt 
gun  is  thought  to  cause  less  fear  and  anxiety 
in  the  animal  than most  other methods when 
applied in a controlled seeing (Grandin 1994), 
but  this  is  not  always  achieved  in  the  field. 
Vimini  et  al.  (1983)  reported  that  respiratory 
activity  in  all  animals  ceased  immediately 
upon stunning and did not resume, indicating 
immediate  and  irreversible  unconsciousness. 
Panel members  noted  difficulty  in  restraining 
animals  in  the  field  and  proper  placement 
when using gunshot and captive bolt. A captive 
bolt must be properly placed so that  the brain 
is  penetrated with maximum  impact.  Raj  and 
O’Callaghan  (2001)  discussed  this method  for 
use on chickens (Gallus spp.). They found that 
deviations from both the correct angle and the 
force had  significant  impacts on  effectiveness. 
Improper  placement  may  cause  inhumane 
death  and  the  method  may  be  aesthetically 
displeasing, which  led to  low scores  from our 
panel for its emotional effect on operators. 
Acetone  was  tied  with  penetrating  captive 



bolt for the least favored method of euthanasia 
among  our  panel  members  (72%).  They 
commented that this technique should be used 
exclusively on skunks because it renders them 
unconscious before death and before  they can 
spray.  Acetone is injected into the heart or lung 
area  of  an  animal. Upon  injection,  the  animal 
is unconscious within 3 to 6 seconds (Andrews 
et al. 1993). A second injection is administered 
to ensure death. Advantages include ability to 
induce loss of consciousness with minimal pain; 
disadvantages include limitations on the ability 
of the operator to inject the solution accurately 
into the heart–lung area. Acetone ranked high 
for availability of the product. Panel members 



added  that  further study  is needed about  this 
method,  as  questions  remain  regarding  its 
humaneness  and  safety  to  scavengers.  Our 
literature review resulted in no relevant articles 
aside  from the AVMA reports  (Andrews et al. 
1993,  Beaver  et  al.  2000, American  Veterinary 
Medical Association 2007). One panel member 
did  not  evaluate  this method due  to  a  strong 
opposition to it, noting that this method has not 
been  scientifically  tested  and  is  unacceptable 
under  the 2000 Report of  the AVMA Panel on 
Euthanasia  (Beaver  et  al.  2000)  and  the  2007 
AVMA  Guidelines  on  Euthanasia  (American 
Veterinary Medical Association 2007). So, those 
scores were  not  included  in  calculations.  The 
AVMA  did  not  provide  references  or  reasons 
to  justify  its  decision  on  acetone.  Our  data 
suggest, from comments of our panel members 
and the high variability of scores, that acetone 
is a controversial method of euthanasia. 
Our  results  indicate  that  each  method  of 



euthanasia  that  we  evaluated  has  advantages 
and disadvantages. All methods of euthanasia 
should  be  preformed  discretely  and  only 
by  properly  trained  personnel.  We  suggest 
advocation of regulations that provide licensed 
or  properly  trained  NWCOs  easier  access 
to  barbituric  acids.  Wildlife  professionals 
are  obligated  to  consider  animal  welfare  in 
activities  they  endorse  and  oversee  (Bluee 
2001). We suggest that NWCOs use this guide 
along  with  local  laws,  regulations,  and  their 
professional  judgment  to  determine  the  best 
method of euthanasia in each situation.
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Importance of wildlife disease surveillance
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D36#16# 01(1.#0#() has been a vital part of 
society since  the plagues of biblical  times, but 
only recently have we begun to understand the 
importance of wildlife as vectors and reservoirs 
of many  human  diseases  (Daszak  et  al.  2000, 
Zinsstag  et  al.  2007).  An  integral  component 
to  identification  and  management  of  wildlife 
diseases  is  surveillance.  We  describe  the 
primary threats of wildlife diseases to humans 
and  the  environment,  the  role  of  surveillance 
in wildlife disease management, and proposed 
actions to enhance surveillance.



   
1Present address: USDA/APHIS/Wildlife Services, 5757 Sneller Road, Brewerton, NY 13029, USA



Threats to human health and safety
One of the most important concerns of wildlife 



diseases  is  their  threat  to  human  health  and 
safety. Sixty‑one percent of  infectious diseases 
in humans are zoonotic (Taylor et al. 2001), and 
75% of  new  and  emerging  infectious diseases 
are zoonotic  (Merianos 2007). The  laeer cause 
>14 million human deaths annually worldwide 
(Taylor et al. 2001). Numerous wildlife species 
serve  as  vectors  of  zoonotic  diseases.  Feral 
hogs  (Sus  scrofa),  for  example,  are  susceptible 
to brucellosis, plague, and influenza A viruses, 
all of which have the potential to cause human 
illness (Witmer et al. 2003). The ability of these 
pathogens to infect multiple species, including 
humans,  is  of  extreme  importance  to  public 
health surveillance. Knowledge and awareness 
of  zoonotic  diseases  is  obviously  critical  in 
situations where direct contact with an animal 
leads to human illness.
Historically,  pathogens  have  been  used  to 



create  panic  and  fear  among  human  popula‑
tions.  Recently,  concern  over  bioterrorism, 
or  the  use  of  biological  agents  as  weapons 
against  humans,  has  intensified  (Pavlin  et  al. 
2003). In the last decade, memorable incidents 
occurred when  anthrax was  sent  through  the 
U.S.  Postal  Service  (Hsu  et  al.  2002). National 
and  international  agencies  have  since  been 
created or expanded  to strengthen emergency 
preparedness for rapid detection and response 



to disease outbreaks and reduce the likelihood 
of  bioterrorism  through  proactive  efforts  at 
international borders (Buehler et al. 2003, Pavlin 
et  al.  2003,  U.S.  Department  of  Agriculture 
2005). 



Threats to wildlife conservation
Pathogens  can  impact  environmental 



health.  If the effect of a pathogen on a wildlife 
population  or  species  is  substantial,  loss  of 
biodiversity  can  occur  (Daszak  et  al.  2000). 
While an individual death within a population 
would unlikely be  catastrophic,  the  loss of  an 
entire population would be. We are only now 
beginning to recognize  fully  the potential and 
magnitude  of  these  threats.  There  are  2  fatal 
diseases  currently  impacting  insectivorous 
wildlife  populations  in  North  America:  the 
chytrid  fungus  (Batrachochytrium dendrobatidis) 
and  white‑nose  syndrome  fungus  (Geomyces 
destructans).  The  chytrid  fungus  has  been 
aeributed  as  the  cause  for  rapid  declines  of 
numerous amphibian species worldwide (Stuart 
et al. 2004), and the recent white‑nose syndrome 
is creating massive declines in bat populations 
throughout  the  northeastern  United  States 
(Blehert et al. 2009, Buchen 2010). 
Impacts  to  wildlife  conservation  can  be 



even  more  detrimental  when  threatened  or 
endangered species are concerned. As a result 
of  chytrid  fungus  infestations,  populations  of 
endangered amphibian species are disappearing 
around  the world  (Bosch  et  al.  2001,  Lafferty 
and  Gerber  2002,  Wheldon  et  al.  2004). 
Similarly,  the  Tasmanian  devil  (Sarcophilus 
harrisii)  population  has  declined  >60%  since 
the  1990s,  largely  as  a  consequence  of  devil 
facial  tumor  disease,  a  nonviral  transmissible 
parasitic cancer (Hawkins et al. 2006, McCallum 
et  al.  2007).  Consequently,  the  International 
Union for Conservation of Nature (IUCN) has 
changed the global conservation of Tasmanian 
devils from lower‑risk–least‑concern in 1996 to 
endangered in 2008 (Hawkins et al. 2008). 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Economic threats
Wildlife  diseases  result  in  economic  losses 



because of their adverse effects both on human 
health  and  safety  as  well  as  wildlife  and 
domestic  species.  For  example,  the  annual 
estimated  cost  of  canine  rabies  in Africa  and 
Asia  is  $583 million  (Knobel  et  al.  2005).  The 
economic impact of chronic wasting disease in 
white‑tailed deer  (Odocoileus  virginianus)  from 
a  4‑county  area  in Wisconsin was  $15 million 
annually  (Bishop  2004).  The  Hong  Kong 
government  spent  $32 million  in  2001  to  cull 
1.3  million  poultry  in  an  unsuccessful  effort 
to contain  the spread of H5N1 avian flu virus 
(Cyranoski 2001). 
Wildlife  diseases  can  also  impact  economic 



stability  (Cleaveland  et  al.  2001).  Certain 
diseases carried by wildlife have the potential 
to  cause  high  mortality  in  livestock  and 
poultry.  As  agricultural  production  expands, 
direct  contact  between  wildlife  and  livestock 
will increase, leading to problems not only for 
farmers  and producers,  but  for  consumers,  as 
well. For example, the foot‑and‑mouth disease 
outbreak  in  the United Kingdom during  2001 
resulted in the destruction of approximately 4 
million sheep and caele, costing the agriculture 
and  food  industry  >$4.5  billion  (Thompson  et 
al. 2002).



Ecology and natural history of 
pathogens



We  can  improve  our  knowledge  of wildlife 
diseases  through  understanding  pathogen 
transmission  within  and  among  species. 
Knowing  pathogen  entry  into  the  host  and 
transmission rates among hosts can help us to 
assess the significance of a particular pathogen 
to  an  individual  or  population.  One  example 
of  a  functional  surveillance  program  involves 
Baylisascaris  procyonis,  a  parasitic  roundworm 
known  to  cause  death  in  children  (Sorvillo  et 
al. 2002). Studies of the natural history of that 
pathogen  suggest  that  it  is  spread  primarily 
by  raccoons  and  that  transmission  occurs 
commonly  through  ingestion  (Sorvillo  et  al. 
2002, Murray  and Kazacos  2004).  These  types 
of  information  can  lead  to  advances  toward 
treating the infection and eliminating the source 
before  more  humans  or  animals  are  infected 
(Murray  2002,  Murray  and  Kazacos  2004). 
Although  Baylisascaris  procyonis  is  resistant 



to  many  decontamination  methods  (Wise  et 
al.  2005),  preventative  measures  effective  in 
reducing  risk  from  this  pathogen  are  now 
available (Brown 2007). 



Surveillance
Surveillance  is  an  integral  and  critical 



component  of  all  disease  management  (Food 
and Agriculture Organization 1999). Once  the 
presence and extent of the pathogens have been 
determined, steps can be taken to mange them 
through  prevention,  control,  and  eradication. 
Prevention  is  the  necessary  step  to  keeping  a 
particular  area,  species,  or  population  free  of 
disease. Control is the method used to bring an 
already existent infection and infestation down 
to  tolerable  levels.  Eradication  implies  taking 
measures to ensure that the disease or pathogen 
is no longer viable in the environment (Henke 
et al. 2007). 
Public  perception  is  important  to  effective, 



long‑term  surveillance  (Kronenweeer‑Koepel 
et  al.  2005). As  wildlife  is  oHen  considered  a 
shared public resource, conservation efforts are 
oHen met with divergent opinions from various 
interest  groups.  It  is  important  for  biologists 
and managers  in  the  field  of  wildlife  disease 
management  to  understand  these  varying 
opinions  while  conveying  the  importance  of 
their work to the public. 
Surveillance  of  wildlife  is  increasingly 



important  due  to  greater  rates  of  interaction 
between  wildlife  and  humans.  Increased 
interaction  also  exposes  humans  to  all  patho‑
gens that wildlife may be carrying (Rabinowitz 
and Gordon  2004, Wolfe  et  al.  2005). Also,  as 
human  populations  continue  to  increase  and 
to modify  the environment, wildlife habitat  is 
altered, and the resulting changes may increase 
wildlife  vulnerability  to  various  pathogens 
(Patz et al. 2000, Daszak et al. 2001).
Many national programs and  institutions  in 



the  United  States  study  pathways  of  disease 
transmission, host range, and pathogenicity. The 
Centers for Disease Control and Prevention in 
Atlanta, Georgia, is one of the pioneer research 
facilities  dealing with  human  health  concerns 
and is a leading authority on infectious diseases. 
The  U.S.  Department  of  Agriculture  (USDA) 
has  developed multiple  nationwide programs 
to  assist  in  the  detection,  prevention,  and 
control of human–wildlife conflict management 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(U.S. Department of Agriculture 2008). Two of 
these programs are focused on wildlife disease 
management: the National Rabies Management 
Program  (NRMP)  and  the  National  Wildlife 
Disease  Program  (NWDP).  While  the  NRMP 
is  specific  to  rabies  management,  the  NWDP 
encompasses surveillance of various feral swine 
diseases,  avian  influenza,  plague,  tularemia, 
chronic wasting disease, West Nile  virus,  and 
other diseases of concern to human and animal 
health.  The  USDA/Wildlife  Services’  National 
Wildlife  Research  Center  in  Fort  Collins, 
Colorado,  and  the  U.S.  Geological  Survey’s 
National  Wildlife  Health  Center  in  Madison, 
Wisconsin,  are  two  of  the  many  research 
centers  devoted  to  beeer  understanding 
wildlife diseases. These nationwide programs, 
combined  with  international  electronic 
disease  notification  systems  (e.g.,  ProMED‑
Mail;  www.promedmail.org),  make  response  to 
and  prevention  of  diseases  faster  and  easier, 
providing  more  up‑to‑date  knowledge  of  the 
causes, method of transmissions, and potential 
hosts. 
Even  in  its  earliest  stages,  wildlife  disease 



management  in  the  United  States  has  had 
numerous  successful  efforts.  For  example,  the 
release  of  sterile male Cochliomyia  hominivorax 
was  the  primary  instrument  responsible  for 
eradication of screwworm in the United States 
(Baumhover  2002)  and  North America  (Wyss 
2000).  Wildlife  disease  surveillance  continues 
to play a  critical  role maintaining  screwworm 
eradication  (Wyss  2000,  Baumhover  2002). 
Similarly, global control and eradication of foot‑
and‑mouth  disease  has  been maintained  only 
through wildlife disease surveillance (Sutmoller 
et al. 2003). Although global eradication of classic 
swine  fever  or  hog  cholera  has  been  difficult, 
the  United  States  essentially  has  been  free  of 
the  disease  since  1976  (Wise  1986,  Edwards 
et  al.  2000).  Surveillance  is  an  established 
approach used to maintain classical swine fever 
eradication  in  the United  States, Canada,  and 
Central  and  Eastern  Europe  (Edwards  et  al. 
2000). Continued suppression and management 
of these and other diseases in the United States 
and  elsewhere  during  the  previous  century 
have demonstrated  that surveillance programs 
are significantly beneficial to public health, the 
economy, and wildlife conservation.



Conclusions and recommendations
We  recommend  the  following  actions  to 



enhance wildlife disease surveillance efforts: (1) 
increased training of veterinarian and wildlife 
heath  staff  on  early  recognition  stages  of 
wildlife diseases;  (2) enhanced reporting rates 
by  farmers  and wildlife  disease  professionals 
to  increase  data  acquisition;  (3)  development 
of valid and comprehensive risk assessments to 
estimate the magnitude, timing, and location of 
disease outbreaks; (4) validation of appropriate 
diagnostic tests; (5) improved preparedness of 
government  agencies,  including  enhancement 
of  infrastructures  within  wildlife  and  public 
health  sectors;  and  (6)  continued  basic  and 
applied  research  to  understand  the  ecology 
and biology of pathogens, their hosts, and the 
environment  for  preparedness  planning  and 
for refining surveillance efforts.
Communication  is  a  critical  aspect  of  any 



wildlife disease management program (Myers 
1998, Food and Agriculture Organization 1999). 
Each  of  the  3  components  of  wildlife  disease 
surveillance  (i.e.,  detecting  disease  presence, 
characterizing  prevalence  and  spread,  and 
monitoring  [Nusser  et  al.  2008]),  requires 
effective  communication.  Although  many 
countries  have  national  reporting  systems 
and international reporting systems exist (e.g., 
World Health Organization), improvements can 
be made  (Food  and Agriculture Organization 
1999).  Continued  refinement  and  expansion 
of  communication  at  all  levels,  from  the 
individual  (e.g.,  farmer  or  biologist)  to  global 
(e.g., database coordination and management) 
levels will likely provide the greatest long‑term 
benefits to improve wildlife disease surveillance 
and management.
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Abstract: The rapid increase in abundance of lesser snow goose (LSG; Chen caerulescens 
caerulescens) numbers and their devastating effects on arctic and subarctic habitats has 
inspired much research on the use of population models for defining appropriate management 
policies. We use the not yet considered metapopulation approach to examine the elasticity 
of mid-continent LSG population dynamics to changes in underlying vital rates to determine 
whether management efforts aimed at decreasing burgeoning numbers should be reevaluated. 
After considering a variety of geographic scenarios in the metapopulation model, we found that 
changes in survival would still have a larger impact on population dynamics relative to equal 
proportionate changes in other vital rates, but where these changes geographically occur 
could be of critical importance. In some instances, changes in reproductive output could have 
notable effects on eventual abundance. These new findings suggest that spatial structure in 
demographic vital rates that underlie abundance distributions across locations and dispersal 
among colonies require additional research to help guide the management of LSG numbers. 
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conservation  and  management  efforts 
worldwide,  especially  because  human  pop‑
ulations  are  increasing  and  inhabiting  ever‑
greater  geographic  areas  (Conover  2002). An‑
thropogenic  developments  oHen  have  delet‑
erious effects on the environment (Forester and 
Machlis 1996, McKinney 2002). However, agri‑
cultural  practices  can  have  beneficial  impacts 
on wildlife populations. North American goose 
populations,  for  example,  were  declining  in 
the early 1900s, but rebounded and expanded 
as the efficiency of grain agriculture increased 
throughout their migration and wintering areas 
(Ankney 1996, Abraham et al. 2005). The mid‑
continent population of lesser snow geese (LSG; 
Chen caerulescens caerulescens) increased quickly 
at a  rate of 5  to 7% per year due  to  increased 
waste  grain  and  expansion  of  rice  agriculture 
in  the Gulf Coast  states  (Robertson  and  Slack 
1995, Jefferies et al. 2003, Abraham et al. 2005). 
This  has  become  a  great  concern,  as  growing 
snow‑goose  colonies have  (1)  led  to  increased 
damage  of  standing  and  fall‑seeded  cereal 
crops; (2) provided a reservoir for the bacterium 
that causes avian cholera, which can easily be 



transmieed to other bird species; and (3) caused 
ecosystem‑level changes to their arctic breeding 
grounds  (Johnson  1997, Abraham  et  al.  2005, 
Jefferies et al. 2006).
In  addition,  long‑term  data  indicate  that 



the  harvest  rate  has  generally  declined  in 
Canada and the United States as LSG numbers 
increased  (Cooke et al.  2000). There are many 
possible  reasons  for  declines  in  harvest  rates, 
such  as  flocks  becoming  larger, making  them 
more difficult to decoy, and a larger proportion 
of  experienced  adults  in  the  population 
(Rockwell et al. 1997). Further, LSG populations 
have grown  so quickly  that  they now  swamp 
out  their main predator, which  are waterfowl 
hunters. Furthermore, numbers of hunters have 
been declining  for  the  last  2 decades  (Holling 
1959, Pergams and Zaradic 2008).
To alleviate the many deleterious impacts of 



increasing  LSG  abundance,  the  Arctic  Goose 
Working Group suggested that the continental 
LSG  population  be  reduced  by  50%  below 
numbers in the late 1990s.  Rockwell et al. (1997) 
depicted how a reduction in the size of the mid‑
continent  population  of  LSG  requires  a  long‑
term  reduction  of  the  population  growth  rate 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to λ < 1.0. They also used the model to explore 
how  various  combinations  of  reductions  in 
reproductive success and survival might achieve 
this  goal.  Using  an  elasticity  analysis,  Mills 
and Lindberg (2002) argued that reductions in 
adult  survival  would  reduce  the  growth  rate 
more  rapidly  than  equivalent  proportional 
reductions  in  reproductive  output.  This  was 
particularly  appealing  because  reductions  in 
adult  survival  potentially  could  be  achieved 
by  increasing  LSG mortality  through  changes 
in  hunting  regulations.  Although  there  was 
subsequent  debate  over  the  level  of  harvest 
required to achieve management goals (Cooke 
et  al.  2000, Rockwell  and Ankney 2000),  there 
was no disagreement over whether an increase 
in harvest could begin shiHing the population’s 
dynamics  in  the  right direction and would be 
the  most  humane  method  for  accomplishing 
this task. As a result, a 1998 Conservation Order 
amendment  to  U.S.  migratory  bird  law  was 
implemented  to  liberalize  harvest  regulations 
(e.g., initiation of a spring hunt, allowing use of 
unplugged  shotgun magazines  and  electronic 
calls, and allowing large bag limits), were later 
made  in  Canada.  This  landmark  change  in 
harvest policy seems to have increased harvest 
rates since 1998 and reduced adult LSG survival 
in some areas but not in others (Alisauskas et al. 
in press). 
It  thus  appears  that  different  segments  of 



the mid‑continent  population  of  LSG may  be 
subject  to different  levels of adult mortality.  If 
so,  a  metapopulation  model  may  be  a  closer 
approximation  to  reality.  Mills  and  Lindberg 
(2002) suggested that 
failure  to  include 
spatial  structure  in 
the  LSG model  used 
by  Rockwell  et  al. 
(1997)  could  change 
the  conclusion  that 
adult  survival  has 
the largest functional 
effect  on  λ,  and  that 
in  the  presence  of  dispersal,  other  vital  rates 
could be more important. Their point raises an 
interesting  issue,  especially  in  light of  current 
survival  data  that  indicate  the  mid‑continent 
population may actually be  a metapopulation 
where the subpopulations experience different 
survival (Alisauskas et al. in press). 



We  explored  the  ramifications  of  a 
metapopulation  model  on  both  regional  and 
global dynamics. We used population modeling 
tools  to  examine:  (1)  the  metapopulation’s 
current  projected  growth  in  light  of  the  best 
estimates of  survival and reproductive output 
available (Cooch et al. 2001, Alisauskas et al. in 
press);  (2)  the elasticity of  the metapopulation 
dynamics  to  changes  in  the  underlying  vital 
rates  against  a  backdrop of possible dispersal 
and spatial‑structure scenarios; and (3) transient 
dynamics  and  momentum  when  conducting 
elasticity  analyses  of  the  metapopulation  dy‑
namics. Recent  research has shown that  rapid 
shiHs in demographic variables, such as what is 
anticipated when management action is taken, 
can lead to unanticipated changes in short‑term 
transient growth that have long‑term influences 
on  population  abundance  (i.e.,  population 
momentum; Koons et al. 2005, 2006).  



Materials and methods
We  examined  the  3  objectives  listed  above 



within  a  deterministic  framework  that  mid‑
continent LSG dynamics behave similarly under 
both  deterministic  and  stochastic  frameworks 
(Rockwell et al. in press).



Building on a single population 



projection model



Rockwell  et  al.  (1997)  developed  a  5  age‑
class,  birth‑pulse,  Leyovitch model  to project 
the mid‑continent population of LSG using the 
following life cycle:



      



where 1,2,…5+ represent individuals with ages 
of ≤1 year, almost 2 years, and ≥5 years of age, 
respectively.  Thus,  the  population  projection 
matrix  model  (A)  pertaining  to  this  life‑cycle 
diagram is:
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(1)



 
Here, we used a pre‑breeding census projection 
because  it  beeer  corresponds  to  the  timing of 
breeding‑ground surveys, and allows for simpler 
interpretation  of  elasticity  analyses  (Caswell 
2001, Cooch et al. 2003). The laeer can be seen 
from the matrix fertility parameterizations that 
quantify recruitment to 1 year of age: 
            (2)



where for age class i, BP is breeding propensity, 
TCL is the size of the total clutch laid, NS is the 
probability of nest success, P1 is the probability 
of  egg  survival  in  nests  that  did  not  totally 
fail, P2  is  the  probability  that  an  egg  hatches 
(hatchability),  BS  is  the  probability  of  brood 
success,  P3  is  the  probability  that  a  gosling 
from  a  brood  that  did  not  totally  fail  fledges, 
s0  is  the  survival  probability  from fledging  to 
just  before  the  next  breeding  season,  and  pi 
is  the  annual  survival  probability  from  age 
class  i  to  i +  1 of  fully grown  individuals. All 
of  the  demographic  variables  contributing  to 
recruitment  are  found  only  in  the  first  row, 
and  only  survival  of  fully  grown  individuals 
is  found  in  the non‑zero  entries  in  the  rest  of 
the matrix. We used nesting and brood success 
(i.e., survival; NS, BS) rather than failure rates 
(e.g.,  nest  mortality)  to  facilitate  elasticity 
comparisons  and  to  be  consistent  with  using 
survival  rather  than mortality  throughout  the 
model (Link and Doherty 2002; Tables 1a, b).
Precise  and  accurate  estimates  of  these  fer‑



tility components are available only for the La 
Pérouse Bay colony (58º44’ N, 94º28’ W) where 
reproductive success has declined substantially 
in  parallel  with  severe  habitat  degradation 
(Cooch et al. 2001). The most  recent estimates 
of  reproductive  success  from  La  Pérouse  Bay 
may be  inappropriate  for modeling  the  entire 
mid‑continent  population  where  habitat 
degradation  has  not  yet  reached  the  severe 
levels  at  La  Pérouse  Bay.  For  that  reason, we 
use  estimates  taken  from a  time period when 



the vegetation at La Pérouse Bay was above the 
threshold  for  adequate  foraging  and  gosling 
growth  (Rockwell  et  al.  1997;  Rockwell  et  al., 
in  press).  Future  studies  should  nevertheless 
examine this limiting assumption. 



Metapopulation model



We  built  on  the  single‑population  model 
described  above  to develop  a metapopulation 
model based primarily on 2 intensively studied 
colonies  within  the  mid‑continent  population 
of LSG; one is located at Queen Maud Gulf (~ 
68° N, 103° W) and the other at La Pérouse Bay 
(~ 58° N, 94° W; Cooch et al. 2001, Alisauskas 
et  al.  in  press).  Breeding  colonies  within  the 
mid‑continent  population  might  be  subjected 
to different levels of mortality (Alisauskas et al. 
in press),  and  connected via  immigration and 
emigration  (henceforth,  dispersal).  Thus,  we 
suspect that a metapopulation model might be 
more  realistic  than modeling  each population 
separately. Although a number of other nesting 
colonies exists  (Kerbes et al. 2006),  the  lack of 
long‑term  banding  and  reproductive  studies 
at these locations makes it difficult to ascertain 
where  important  geographic  differences 
in  demography  truly  exist.    We  considered 
2  contrasting  geographic  scenarios  in  our 
metapopulation analyses.
Geographic scenarios. In 1 set of scenarios, we 



considered a north versus south separation  in 
survival, based on Alisauskas et al. (in press). The 
study  indicated  that,  since 1998, LSG colonies 
north  of  60˚N  experienced  higher  survival 
rates than those colonies south of 60˚N. These 
differences  could occur because of differences 
in  habitat  quality  on  the  breeding  grounds, 
differential harvest rates related to differences 
in the timing of migration, or both (Alisauskas 
et  al.  2009;  R.  T.  Alisauskas,  unpublished 
data).  Accordingly,  we  parameterized  adult 
survival  in  the North  and  South  segments  of 
our  metapopulation  model  (see  below)  using 
the  temporal  average  of Alisauskas’  estimates 
of  adult  survival  between  1998  and  2005  for 
northern and southern colonies, respectively. 
Most  banding  has  occurred  in  the  central 



Canadian  Arctic  (at  and  near  Queen  Maud 
Gulf;  26%  of  banded  mid‑continent  LSG 
during  1989  to  1997  and  25%  during  1998  to 
2006)  and  at  southern  colonies  in  the  eastern 
Canadian Arctic  (at  and near La Pérouse Bay, 



fi = 0.5 BPi TCLi TNSi P1i P2i TBSi P3i s0
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Cape  Henrieea  Maria,  Akimski  Island; 
72    and  59%  of  total  bands  released 
during  respective  time  periods).  Much 
less  funding  and  effort  have  been 
devoted to banding at northern colonies 
in  the  eastern  Canadi‑an  Arctic  (i.e., 
Baffin  Island,  Southamp‑ton  Island, 
and western Hudson Bay,  1% and 16%, 
respectively;  Alisauskas  et  al.  in  press) 
where  the  majority  of  mid‑continent 
LSG  breed  (Kerbes  et  al.  2006;  Kerbes 
et  al.  unpublished  report).  Given  the 
historically unbalanced  sampling  effort, 
future banding across a wider geographic 
region  may  be  needed  to  identify  true 
underlying  geographic  differences  in 
survival  over  time.  Inconsistent  with  a 
North–South  difference  in  survival  (as 
discussed  above),  northern  colonies  in 
the eastern Canadian Arctic recently have 
declined like their southern counterparts, 
whereas  colonies  in  the  central  Arctic 
have  continued  to  increase  rapidly 
(Kerbes  et  al.,  unpublished  report). 
Although  not  explicitly  considered  in 
recent  survival  analyses  (Alisauskas  et 
al.  in  press;  Dufour  et  al.  in  press),  an 
east  versus  west  (i.e.,  colonies  east  of 
95° W; colonies west of 95° W) split  in 
demography  and  geographic  structure 
is  another  possibility  that  deserves 
aeention.  We  designed  such  scenarios 
and parameterized adult survival in the 
east  and west  segments of  this version 
of the metapopulation model (Figure 1) 
using Alisauskas’  results  for  the  north 
(dominated  by  samples  from  Queen 
Maud Gulf west of 95° W)  in  the West 
segment,  and  results  for  the  south, 
dominated  by  samples  from  southern 
colonies  east  of  95°  W,  in  the  east 
segment.  This  modeling  assumption 
considers the possibility of an east–west 
separation  in  survival  driven  by  differences 
in Mississippi  and  Central  Flyway  harvest  or 
by  habitat  differences  along  spring migration 
corridors,  but  should  be  tested  when  more 
banding data becomes available.
Based on aerial  surveys of nesting  colonies, 



the  most  plausible  split  in  the  distribution 
of  mid‑continent  LSG  abundance  under  a 
north–south (i.e., N–S) scenario would be that 



approximately  90%  currently  breed  in  the 
north,  and  10% breed  in  the  south. Under  an 
eas–west (i.e., E–W) scenario the most plausible 
split would be that approximately 70% breed in 
the east and 30% in the West (Kerbes et al. 2006; 
Kerbes  unpublished  report). We  considered  a 
range of percentage splits for both geographic 
scenarios  to address uncertainty  in  the spatial 
structure  of  mid‑continent  LSG  abundance 



Table 1a. Age‑specific demographic variables contribut‑
ing to recruitment of the mid‑continent population of 
snow geese. 



Age classes



    1    2    3 4 5+



BPa 0 0.3500 0.7700 0.8300 0.8500
TCL 0 3.3995 3.9500 4.2545 4.4179



NS 0 0.7450 0.7450 0.7450 0.7450



P1 0 0.9719 0.9677 0.9787 0.9840
P2 0 0.9340 0.9340 0.9340 0.9340
BS 0 0.9265 0.9265 0.9265 0.9265
P3 0 0.7053 0.7053 0.6659 0.6659
s0 0 0.3000 0.3000 0.3000 0.3000



Overall fertility 



f 0 0.079 0.201 0.222 0.238



a Fertility components: BP = breeding propensity; TCL = 
total clutch laid; NS = nesting success; P1 = egg survival; 
P2 = hatchability; BS = brood success; P3 = fledging 
probability; s0 = survival from fledging to the next re‑
productive event (Rockwell et al. 1997). We denoted f as 
the overall fertility, which varied across age classes (i.e., 
2, 3, 4, and 5), but remains the same across all locations 
(i.e., north, south, east, and west). For model clarity, we 
named these estimates as follows: fes2, fes3, fes4, fes5, for 
the east or south colonies, and fwn2, fwn3, fwn4, fwn5 for the 
west or north colonies (See Figure 1).



Table 1b. Age‑specific demographic variables contribut‑
ing to survival of fully grown individuals in the mid‑
continent population of lesser snow geese; p corresponds 
to annual survival of adults (i.e., 2, 3, 4, and 5+) and 
individuals of age‑class 1, and varied across locations 
(west or north relative to east or south). We named these 
estimates as follows: pes2, pes3, pes4, pes5, and pes5+ for the 
east and south colonies, and pwn2, pwn3, pwn4, pwn5, pwn5+ 
for the west and north colonies (see Figure 1).



Age classes



1 2 3 4 5+



pwn 0.871 0.871 0.871 0.871 0.871



pes 0.831 0.831 0.831 0.831 0.831
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associated  with  aerial  surveys  (Alisauskas  et 
al.  2009).  Of  key  importance,  the  majority  of 
the  metapopulation  (residing  in  the  North) 
experiences high survival in the N‑S scenarios, 
whereas  the  majority  of  the  metapopulation 
(residing  in the east) experiences  low survival 
in the E‑W scenarios. 
Dispersal.  There  is  limited  information  on 



dispersal probabilities among nesting colonies 
in  the  mid‑continent  population  of  LSG. 
However, dispersal is likely low, given the high 
fidelity  LSG  have  to  their  breeding  grounds 
(Cooch  et  al.  2001). 
We,  therefore, assessed 
the  impact  of  various 
low  to  moderate 
dispersal  scenarios  on 
metapopulation  dy‑
namics  (i.e.,  dispersal 
probabilities  d  of  0.05, 
0.1,  0.2,  and  0.3)  and 
allowed  only  age‑
class‑1  birds,  which 
are  the  most  likely  to 
disperse (Cooch et al. 2001), to move between the 
geographic segments. Specifically, we assumed 
that  most  individuals  disperse  between  ages 
1  and  2  years,  whereby  they  experience  the 
survival  of  their  natal  geographic  location 
and disperse  immediately before  their  second 
year  of  life,  during  the  spring  migration  to 



the  breeding  grounds.  ThereaHer,  dispersing 
individuals  assume  the  demography  of  their 
new  geographic  location.  For  simplicity,  we 
assumed  the  same  probability  of  dispersal  in 
either direction (i.e., north to south and south to 
north, or east to west and west to east, depending 
on the scenario of geographic splits). 
Metapopulation  projection  model.  We  used  a 



10‑stage, pre‑breeding census matrix to model 
geographic  structure as well as age‑specificity 
in demographic vital rates and abundance (see 
Figure 1):



 
 
 
 
 
 



   
(3) 



The upper‑leH portion of the matrix represents 
the north or west  location and the lower right 
the  south  or  east  location;  d,  f,  and  p  denote 
dispersal,  fertility,  and  survival,  respectively; 
wn  denotes  a  parameter  specific  to  either  the 
west or north locations; and es is specific to east 
or  south  locations, depending on  the  scenario 
considered. 



Figure 1. Metapopulation life cycle representation: es and wn = the different geographic segments; f, p, and 
d = fertility, survival, and dispersal, respectively. 
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Long-term dynamics: symptotic 



analysis 



Asymptotic  analysis  of  matrix  population 
models  provides  valuable  information,  the 
most  informative  quantity  being  λ,  which 
represents  the  long‑term  geometric  rate  at 
which a population will grow or shrink once its 
stage distribution has reached stability (i.e., the 
Stable Stage Distribution  [SSD], which,  in our 
study,  is  defined  by  geographic  locations  and 
age classes; Caswell 2001). 
We  calculated  elasticities  for  lower‑level 



parameters (θv), such as dispersal, age‑specific 
clutch  size,  etc.,  that  affect matrix  entries  (aĳ) 
according to the following: 



 
           



       (4)



A  complete  elasticity  analysis  can  help 
identify the demographic parameter(s) that has 
(have)  the  potential  to  affect  the  growth  rate 
the most, if changed. Elasticity analysis oHen is 
used to inform conservation and management 
decisions  (Doak  et  al.  1994,  Rockwell  et 
al.  1997).  We  provide  the  classically  used 
asymptotic elasticities as a point of comparison 
to  elasticities  that  may  be  more  relevant  to 
management  in  the  near  future  (see  short‑
term dynamics  section,  below).  Elasticities  do 
not,  however,  indicate  how  easily  a  vital  rate 
can  be  changed  or  how  costly  it  is  to  change 
1  vital  rate  relative  to  another.  Exploratory 
computations  of  the  costs  and  applicability 
of  alternative  ways  to  control  LSG  numbers 
exist  (Johnson  and  Ankney  2003),  and  when 
empirical data becomes available, it should be 
incorporated into a perturbation analysis used 
to guide management  (see Nichols and Hines 
2002, Baxter et al. 2006). 



Short-term dynamics: transient 



dynamics and population momentum



A major  limiting  assumption  of  asymptotic 
perturbation  analysis  is  that  of  an  SSD.  In 
reality,  catastrophes,  natural  disturbances, 
selective  harvest  regimes,  and  animal  release 
and  relocation  programs  significantly  alter  a 
population’s structure, causing it to be unstable 
much  of  the  time.  For  example,  given  that 
juveniles  are more  vulnerable  to  harvest  than 



are adults (Francis et al. 1992), the introduction 
of  spring hunts  and  increased bag  limits may 
have  perturbed  the  age  structure  of  mid‑
continent  LSG  in  certain  locales.  Following 
any  perturbation  to  population  structure, 
the  relative  abundance  in  each  stage  will 
approach stability  in a damped cyclic fashion; 
this  causes  the  population  growth  rate  also 
to  change  in  a  transient  fashion  (see  Caswell 
2001, Koons et al. 2005). Because management 
objectives are oHen focused on the near future, 
the  short‑term  transient  dynamics  following 
perturbations  to  population  structure  may 
be  more  relevant  than  long‑term  asymptotic 
dynamics (Koons et al. 2006, Caswell 2007). We 
focus  on  transient  population  growth  rates  5 
years (                                ) following an initially 
unstable  population  structure  (i.e., n0  denotes 
the initial total population abundance). 
Short‑term transient dynamics can have long‑



term inertial effects on population abundance, a 
process also known as population momentum. 
Koons  et  al.  (2006)  explain  the  relevance  of 
momentum  in  a  management  seeing.  We 
calculated momentum as:
 



0n



SSD



,
,
a



a



N
M



N
=



   
                      (5)



where  Na  denotes  the  asymptotic  total 
abundance  for  a  population  with  an  initially 
unstable stage distribution ( 0n ) relative to one 
with  an  initially  SSD.  It  is  important  to 
note  that  large  magnitudes  of  population 
momentum (i.e., values differing greatly  from 
1)  signify  populations  whose  long‑term 
abundance  is  greatly  affected  by  historically 
unstable  stage distributions, not  ones  that  are 
resistant to such effects.
To examine how transient growth rates and 



population  momentum  respond  to  changes 
in  underlying  vital  rates,  we  measured  their 
elasticities  to  changes  in  the  lower‑level 
vital  rates  (θv;  Tables  1a,  b.).  For  the  sake  of 
conciseness,  we  refer  the  reader  to  Caswell 
(2007)  and  Koons  et  al.  (2007)  for  details 
on  the  calculation  of  transient  growth  rate 
and  momentum  elasticities,  respectively.  To 
simplify elasticity results for making inference, 
we  summed  up  elasticities  corresponding  to 
important components of reproductive output 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across age classes, such as the ef1 egg laying (i.e., 
BP+TCL), ef2 egg hatching (i.e., NS+P1+P2), and 
ef3  gosling  fledging  (i.e.,  BS+P3)  components. 
We  also  presented  an  elasticity  for  total 
reproductive output ̋ efʺ (i.e., ef = ef1 + ef2 + ef3), and 
total survival elasticity ʺepʺ (i.e., es0+ep1+ep2‑5+). 
We  used  the  following  equation  to  provide 



managers  with  information  of  how  much  a 
vital rate would need to be changed in order to 
achieve  a metapopulation  growth  rate  of  0.95 
over the next 5 years: 



                  
                        (6)



where  Δ  represents  proportional  change 
(Heppell 1998). 



Results
We  focus  on  results  for  scenarios  with  a 



90:10%  abundance  split  between  North  and 
South regions as well as 70:30% split between 
east  and  west  regions.  Results  pertaining  to 
other  scenarios  can  be  found  in  Appendices 
A, B, and C. We present asymptotic and short‑
term  metapopulation  growth  rates  under 
various location‑specific, abundance splits, and 
dispersal  levels  in Appendix A. Although we 
focus on  transient  results over 5 years,  results 
for  the similar 10‑year  transient dynamics can 
be  found  in Appendix  B.  In Appendix  C, we 
present  long‑term  and  short‑term  elasticities 
of population growth rate to changes in overall 
survival  and  total  reproductive  output  across 
abundance and geographic split scenarios that 
were not presented in the manuscript.



Long-term dynamics



Because  of  higher  adult  survival,  the  north 
and west segments had higher local asymptotic 
population  growth  rates  (i.e.,  1.0423)  than 
the  south  and  east  segments  (i.e.,  1.0004)  in 
the  absence  of  dispersal.  When  combined 
in  a  metapopulation  context,  the  north  and 
west  segments  thus  serve  as    strong‑source 
populations, whereas,  the  south and east  seg‑
ments serve as weak sources (in the respective 
N–S and E–W metapopulation scenarios). 
Increasing probabilities of dispersal gradually 



brought  asymptotic  metapopulation  growth 
rate  away  from  that  of  the  strong  source  and 



toward  that  of  the  weak  source  (Table  2a.) 
because  of  more  individuals  being  moved 
toward locations with lower survival rates (i.e., 
net  larger  movement  toward  either  south  or 
east  segments,  depending  on  the  geographic 
scenario  considered).  The  different  splits  of 
abundance  across  geographic  locations  had 
no  impact  on  the metapopulation’s  long‑term 
dynamics  because  of  the  ergodic  properties 
of  λ  (i.e.,  independence  of  initial  conditions; 
Caswell 2001). 
When  dispersal  was  low  (d  =  0.05),  the 



majority  of  individuals  in  the  SSD  belonged 
to  the north  or west  segments  in  age  class  5+ 
(42.74%),  and  the  remaining  population  was 
divided  among  the  younger  age  classes.  The 
proportionate  abundance  in  the  south  or  east 
segments  was  much  smaller  (<6%;  Table  3). 
This was an expected paeern because survival 
was  much  lower  (i.e.,  0.83)  in  the  south  and 
east  segments  (Table  1b),  and,  thus,  received 
a greater net number of dispersants relative to 
the north and west  segments, where P  =  0.87. 
Although the SSD remained concentrated in the 
oldest age class in the north or west segments 
as  we  increased  dispersal,  the  proportion  of 
the  population  residing  in  the  south  or  east 
segments steadily increased (Table 3). 
Elasticities  of  λ  to  changes  in  dispersal  ed 



were  small  relative  to  those  for  other  vital 
rates  (Figure  B1,  Appendix  B).  Nevertheless, 
the  relationship  between  the  elasticity  of λ  to 
infinitesimal changes in dispersal relative to the 
dispersal scenarios was not always monotonic, 
as elasticities peaked at d = 0.1 under the E–W 
scenario with a 70:30% abundance split (Figure 
B1, Appendix B), but monotonically decreased 
under  the N–S  scenario  with  a  90:10%  abun‑
dance split (Appendix A). 
Elasticities of λ to changes in total reproductive 



output (i.e., ef) and survival (i.e., ep) for the north 
and south segments were qualitatively similar 
to those of west andeast segments, respectively 
(asymptotic elasticities presented in Figure 2a). 
As expected, ep and ef were always far superior 
in the strong‑source geographic locations (north 
or west),  relative  to  the weak‑source  locations 
(south or east; Figure 2a.). Under the N‑S split 
scenarios, the largest elasticity corresponded to 
the elasticity of λ to changes in adult survival in 
the northern colonies (Figure 2a). The elasticity 
values for northern vital rates decreased slightly 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as  dispersal  increased,  but  they  increased  for 
southern  vital  rates  because  of  the  net move‑
ment toward the south (given our assumption 
of  equal  probabilities  of  dispersal  in  both 
directions;  Figure  2a.).  We  observed  similar 
findings for the E–W split scenario, whereby the 
highest  elasticity was again  found  to be adult 
survival in the West. But as dispersal increased, 
survival  and  reproduction  elasticity  values 



decreased in the western colonies and increased 
slightly in the eastern colonies (Figure 2a). 



Short-term dynamics



Consistent  with  the  transient  nature  of 
population  dynamics  following  an  unstable 
population  structure,  the  paeern  of  transient 
growth  rates  (λt5) and population momentum 
(M)  across  the  geographic  split  scenarios  and 



Table 2a. Asymptotic and short‑term measures of metapopulation growth 
under various geographic splits N–S or E–W, location‑specific abundance 
splits (i.e., 70:30% for the E–W split and 90:10% for the N–S split), and disper‑
sal levels (i.e., d = 0.05, 0.1, 0.2, or 0.3).



λasymptotic λt5 M



N–S (90:10) E–W (70:30) N–S (90:10) E–W (70:30)



d  =  0.05 1.0366 1.0303 1.0107 1.0349 0.4614
d  =  0.1 1.0326 1.0301 1.0108 1.1111 0.6054
d  =  0.2 1.0281 1.0296 1.0111 1.1433 0.7842



Table 2b. Proportional change in vital rates (i.e., total reproductive output or survival) needed to 
achieve a metapopulation growth rate of 0.95 over the next 5 years for various location‑specific (i.e., 
north–south and east–west), abundance‑specific (i.e., 90:10% and 70:30% respectively) and dispersal 
scenarios (d = 0.05 or 0.3).



Location and  
abundance splits



Dispersal 
scenarios



Proportional 
change in λt5



Proportional change 
in reproductive 
output



Proportional change 
in survival



North 90:10 split d = 0.05 0.0779 0.0901 0.0461
d = 0.3 0.0769 0.0937 0.0480



South 90:10 split d = 0.05 0.0779 0.8744 0.4531
d = 0.3 0.0769 0.5850 0.2941



East 70:30 split d = 0.05 0.0601 0.1808 0.0922
d = 0.3 0.0607 0.1745 0.0878



West 70:30 split d = 0.05 0.0601 0.0945 0.0496
d = 0.3 0.0607 0.0977 0.0519



Table 3. Stable Stage Distributions (SSD) for various geographic locations, which happen to be 
equivalent between N–S (90:10% location‑specific abundance split) and E–W split scenarios (70:30% 
abundance split) because of the independence of SSD on initial conditions. Thus, SSDs in the north 
and west (N–W) locations are equivalent, as are the SSDs in the south and east (S‑E) locations. SSDs 
do, however, change with dispersal levels (d = 0.05, 0.1, 0.2, or 0.3). The distributions are presented in 
percentages (%).



Age 1 Age 2 Age 3 Age 4 (St)age 5+ Sum



N–W S–E N–W S–E N–W S–E N–W S–E N–W S–E N–W S–E



d = 0.05 14.3   2.19 11.51 2.27 9.67 1.82 8.12 1.46 42.74 5.9 86.34 13.64



d = 0.1 12.8   3.75 10.02 3.79 8.45 3.05 7.13 2.46 38.42 10.13 76.82 23.18



d = 0.2   11.08   5.52   8.4 5.45 7.12 4.4 6.03 3.56 33.44 15.01 66.07 33.94
d = 0.3   10.23 6.4   7.63 6.23 6.48 5.05 5.5 4.09 30.94 17.44 60.78 39.21
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various  dispersal  levels  was  variable  and 
oHen very different  than projected asymptotic 
dynamics  (Table  2a).  This  is  perhaps  because 
each  population  structure  defined  by  unique 



geographic  splits  (90:10%  split  between  N–S 
and 70:30% split between E–W) differs from the 
respective SSD for a given dispersal regime in 
unique ways (Table 3). This may cause transient 



Figure 2a. Asymptotic and 5-year transient elasticities of λ to changes in total reproductive output (ef) and 
survival (ep) across dispersal regimes (i.e., 0.05, 0.1, 0.2, and 0.3) for east–west (70:30% abundance split) 
and north-south (90:10% abundance split) geographic split scenarios.



Figure 2b. Elasticity of momentum to changes in total reproductive output and survival across dispersal 
regimes (i.e., 0.05, 0.1, 0.2, and 0.3) for east–west (70:30% abundance split) and north–south (90:10% 
abundance split) geographic split scenarios.
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trajectories of abundance to be higher or lower 
than  the  asymptotic  trajectories  (Figure  3), 
thus,  causing  unique  differences  in  transient 
population growth rates and momentum. 
Under  the  N–S  scenario,  elasticities  of 



transient  population  growth  rates  to  changes 
in  viral  rates  were  generally  different  than 
asymptotic  elasticities  across  dispersal 
regimes.  For  example,  transient  reproductive 
output  elasticities were  inferior  to  asymptotic 
reproductive  output  elasticities  in  most  cases 
(i.e., d < 0.3), but transient survival elasticities, 
on the other hand, were superior to asymptotic 
survival  elasticities,  thus,  making  the  gap 
between  survival  and  reproductive  output 
elasticities even  larger  (Figure 2a). The results 
were  similar  for  the  70:30%  and  the  80:20% 



abundance split  scenarios  (Figures B1 and B2, 
Appendix B). 
Momentum  elasticity  paeerns  across 



dispersal  levels  in  the  north  were  almost  a 
mirror  image  of  those  in  the  south.  Elasticity 
values were negative at low levels of dispersal 
for the north and at high levels of dispersal for 
the south, and vice versa (Figure 2b), whereby, 
a  negative  elasticity  implies  that  an  increase 
in  the  vital  rate  will  decrease  the  numerical 
value  of  population  momentum.  Moreover, 
the  directional  paeern  in  the  elasticity  of 
momentum  to  changes  in  survival  and 
reproductive output increased across dispersal 
levels for the north but decreased in the south 
(Figure 2b); the qualitative nature of this paeern 
did not change across other splits in abundance 



Figure 3. Illustration of differences in abundance between asymptotic and transient dynamics for north–
south under a 90:10% population abundance split (top) and east–west locations under a 70:30% abun-
dance split (bottom) locations, under either low (d = 0.05, left-hand side) or high dispersal regimes (d = 0.3, 
right-hand side) . 
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(i.e.,  70:30%  and  80:20%;  Figures  C1  and  C2, 
Appendix C). At high‑dispersal levels (d > 0.1), 
elasticities of population momentum to changes 
in reproductive output were sometimes similar 
and even superior  to elasticities of population 
momentum to changes in survival (Figure 2b). 
Under  the  E–W  scenario,  the  qualitative 



paeerns  of  transient  elasticities  were  similar 
to results for the N–S split scenarios, whereby 
elasticity results for the west and east segments 
were  roughly  similar  to  those  from  the  north 
and south segments, respectively. However, the 
numerical gap between  transient survival and 
reproductive output elasticities in the West was 
smaller than the asymptotic difference (Figure 
2a). Moreover, there were several differences in 
the population momentum elasticities between 
N–S  and  E–W  scenarios.  First,  elasticities 
of  momentum  to  changes  in  dispersal  were 
always  positive  in  the  E–W  scenarios  (Figure 
B1),  but  were  sometimes  negative  in  the N‑S 
scenarios at high levels of dispersal (i.e., d = 0.3; 
Table B1, Appendix B). Second, absolute values 
of momentum elasticities were larger under the 
E‑W  scenario  compared  to  the  N‑S  scenario. 
Third,  elasticities  of  population  momentum 
to  changes  in  both  reproductive  output  and 
survival  exhibited  opposite  signs,  depending 
on  the  location  considered;  elasticities  were 
always  negative  across  dispersal  regimes  in 
the east, but were always positive  in  the west 
(Figure 2b). Lastly,  there was a nonmonotonic 
relationship  between  momentum  elasticities 
and dispersal regimes under the E–W scenarios 
(maximum absolute values reached at d = 0.1), 
whereas  the  relationships  were  monotonic 
under the N–S scenarios. 
Further,  we  calculated  the  proportional 



change in total reproductive output or survival 
that  would  be  needed  in  order  to  achieve  a 
metapopulation growth rate of 0.95 in the next 
5 years (Table 2b). We found that independent 
of the location‑ and abundance‑split scenarios, 
a  lesser  proportionate  change  in  survival 
would  be  needed  to  reach  this  goal  relative 
to  changing  overall  reproductive  output.  The 
most  demographically  efficient  strategies  to 
achieve  this goal would be  to  reduce  survival 
in  either  the  north  or  west  locations  (Table 
2b).  Demographically,  aeempts  to  reduce 
reproductive output in the south would by far 
be the least efficient approach (Table 2b).



Discussion
The  rapid  increase  in  abundance  of  LSG 



populations  and  their  devastating  effects  on 
arctic  and  subarctic  habitats  have  inspired 
seminal  papers  on  the  population  dynamics 
of  LSG  and  their  use  in  defining  appropriate 
management policies  (Ankney 1996; Rockwell 
et al. 1997; Cooch et al. 2001; Alisauskas et al., 
in  press). Ankney  (1996) motivated managers 
to  think  about  the  potential  consequences  of 
short‑term actions on  long‑term management. 
In this regard, short‑term population dynamics 
and perturbation analyses are very useful tools 
for  beeer  understanding  how  management 
actions  can  affect  short‑term  and  long‑term 
dynamics. It is thus crucial to make proper use 
of  such  tools  to  help management  reach  LSG 
population targets.
Given  that  geographic  differences  in  LSG 



survival  exist  (Alisauskas  et  al.,  in press),  our 
metapopulation model of mid‑continental LSG 
provides a basis for gaining initial insight into 
the  dependence  of  population  dynamics  on 
geographic  structure  and  dispersal  between 
geographic  locations.  The  metapopulation 
approach provided results that were consistent 
with those aeained from single LSG population 
analyses (Rockwell et al. 1997; Cooch et al. 2001; 
Koons  et  al.  2005,  2007).  The metapopulation 
approach  also  provided  novel  insight  into 
LSG  dynamics  that  may  be  informative  for 
management.  For  example,  because  LSG 
populations appear to be growing everywhere, 
asymptotic metapopulation growth rates were 
in  between  local  growth  rates  of  the  strong‑
source  and  weak‑source  locations,  but  did 
not depend on the specific geographical splits 
in  model  structure  (N‑S  versus  E–W).  Short‑
term  growth  rates,  however,  were  sensitive 
to  the  structural  split  in  abundance  between 
geographic locations and the degree of disper‑
sal  between  locations  (Table  2a).  Thus,  if 
managers would like to achieve a target growth 
rate (e.g., 0.95) for the overall mid‑continent LSG 
population in the near future, determination of 
spatial  structure  in  abundance,  demographic 
vital  rates, and dispersal among colonies may 
require more aeention. 
Mills and Lindberg (2002) suggested that use 



of  a metapopulation model  could  change  the 
conclusion  that  adult  survival  has  the  largest 
functional  effect  on  population  growth  rate 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(Rockwell et al. 1997), but we did not find this 
to  be  true.  In  both  the  north–south  and  east–
west  split  scenarios,  the  largest  elasticity  of 
λ  corresponded  to  changes  in  survival  at  the 
strong‑source  locations  (north  or  west).  The 
elasticity of transient growth rates were always 
much larger to changes in survival, relative to 
changes  in  reproductive  output  or  dispersal, 
as  well.  However,  survival  and  reproductive 
output  elasticity  values  were  closer  in  the 
weak‑source  locations  (Figure  2a).  Following 
from these results, reproductive output would 
have to be changed (proportionately) by at least 
twice as much as survival in order to achieve the 
same target growth rate of 0.95 for the overall 
mid‑continent  LSG  population  in  the  next  5 
years (Table 2b). This conclusion is conditional 
on our modeling assumptions. 
Managers  focused  on  reducing  the  growth 



rate  of mid‑continent LSG may,  thus, want  to 
continue  focusing  on  reducing  survival,  but 
should try to determine where, geographically, 
such  changes  would  have  the  largest  overall 
impact.  Given  that  liberalized  harvest 
regulations have not yet had the desired impact 
on LSG survival, the social issues and monetary 
cost of alternative management actions directed 
at  survival  may  need  to  be  reconsidered 
(Johnson and Ankney 2003).  
The  geographic  split  in  the  structure  and 



demography  of  mid‑continent  LSG  could 
have massive  effects  on  long‑term  abundance 
via  population  momentum  (Table  2a,  Figure 
3),  depending  on  the  degree  to  which  the 
structures  differ  from  projected  SSDs  (Table 
3).  Management  actions  that  cause  change  in 
vital  rates  could  perturb  population  structure 
even further and alter the force of momentum 
on  long‑term  abundance.  Assessment  of  the 
elasticities of population momentum to changes 
in vital rates may thus be just as important for 
guiding management as perturbation analyses 
of population growth rates (Koons et al. 2007). 
We  found  that  metapopulation  momentum 



was  always  <1,  thus,  decreasing  abundance 
relative  to  asymptotic  projections  when  the 
proportionate  abundance  in  the  strong‑source 
locations was less than that in the SSD for given 
geographic  and  dispersal  scenarios  (Tables 
2a  and  3).  The  contrary  was  true  when  the 
proportionate  abundance  in  the  strong‑source 
locations  was  greater  than  that  in  the  SSD 
(Figure 3). 



Moreover,  we  found  that  location‑specific 
elasticities  of  momentum  to  changes  in 
survival  oHen were  larger  relative  to  changes 
in  reproduction  or  dispersal.  Elasticities  of 
momentum  to  changes  in  survival  oHen were 
negative  for  the  abundance‑rich  locations 
(north or east) and positive for the abundance‑
poor  locations  (south  or  west).  There  were, 
however,  a  few  exceptions  to  this  paeern. At 
high‑dispersal  levels  (d  >  0.1),  momentum 
elasticities to changes in survival were positive 
in the north and negative in the south, whatever 
the  proportionate  abundance  split  scenario 
considered (Figures 3a, b, c). For those scenario 
combinations, M was always >1, and SSDs were 
always below the proportionate abundances  (i.e., 
90%) in the north and above the proportionate 
abundances  (i.e.,  10%)  in  the  south.  Thus,  at 
high‑dispersal  levels  under  a  north–south 
split,  momentum  could  generate  increased 
abundance. Moreover,  at high‑dispersal  levels 
(d  >  0.1),  elasticities of momentum  to  changes 
in reproductive output were as large as those to 
changes in survival. Hence, geographic variation 
could be very important, and depending on the 
scenario,  managers  should  focus  their  efforts 
on changing both survival and reproduction in 
efforts to alter population momentum in ways 
that will reduce mid‑continent LSG abundance 
(Koons et al. 2006). 
Dispersal  elasticities  were  small  (Table  B1, 



Appendix B),  indicating  that  it makes a  small 
direct  functional  contribution  to  asymptotic 
and  transient  dynamics  and  to  population 
momentum.  However,  the  level  of  dispersal 
had important indirect effects on the elasticity 
of  population  dynamics  to  changes  in  other 
vital rates (Figure 2a). The secondary effects of 
dispersal  illuminated  through  the  functional 
contribution of survival to population dynamics 
may be quite strong, especially  in eastern and 
western locations. Overall, our findings suggest 
that research on where the important differences 
in  demographic  performance  and  abundance 
actually occur in the real world (N–S, E–W, or 
perhaps more fine‑scaled geographic structure) 
is  direly  needed  for  directing  appropriate 
management actions.



Management implications
In  general,  management  actions  that  can 



change adult LSG survival in the future will still 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have a larger impact on the mid‑continent LSG 
population than equivalent actions targeted at 
egg  laying,  nesting,  gosling  life‑cycle  stages, 
or  actions  that  aeempt  to  simultaneously 
reduce all reproductive components. However, 
reproductive output could have the potential to 
significantly  influence  population momentum 
and  abundance  of  mid‑continent  LSG, 
depending  on  how  the  metapopulation  is 
structured. 
Liberalization  of  harvest  regulations  has 



not  affected  survival  probabilities  at  the 
north‑central Queen Maud Gulf  colonies,  and 
reductions in survival at La Pérouse Bay seem 
to  have  reached  a  threshold  (Alisauskas  et 
al.,  in  press).  Diminishing  numbers  (Pergams 
and  Zaradic  2008),  and  interest  of  waterfowl 
hunters  may  limit  their  ability  to  effectively 
control LSG survival and abundance. If so, the 
alternative methods for reducing survival  laid 
out  by  Johnson  and Ankney  (2003) may  now 
need to be reconsidered. 
On the other hand, Canadian provinces have 



not liberalized their spring harvest regulations 
to the degree of that in some states. Many non‑
First Nation residents in northern communities 
depend on geese as a subsistence food resource, 
and  season  restrictions  oHen  curtail  their 
potential harvest of LSG resources during their 
northward  migration.  Increased  liberalization 
of spring season lengths in Canada, combined 
with social programs directed at bringing back 
subsistence cultures such as egging (particularly 
for LSG) among First Nation youths, could be a 
potent strategy for reducing mid‑continent LSG 
numbers more effectively. 
Strategically focusing on specific geographic 



segments  of  the  mid‑continent  population 
could be more efficient than blanket application 
of management  to  the  continental  population 
as  a  whole.  Where  to  focus  management  to 
achieve objectives in the most efficient manner 
will  require  more  detailed  research  on  the 
spatial  structure  (N–S, E–W) and on a smaller 
spatial  scale,  underlying  key  demographic 
vital rates (i.e., adult survival and dispersal), as 
well as empirical tests of the cost‑effectiveness, 
logistical  feasibility,  and  the  social  and  legal 
acceptance  of  alternative management  actions 
(Johnson and Ankney 2003). 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Appendix A
We considered scenarios where 90, 80, or 70% of the current mid-continent population bred in northern colo-
nies with respective complements (10, 20, or 30%) breeding in southern colonies (i.e., N-S). In addition, we 
considered scenarios where 90, 80, or 70% of the current mid-continent population bred in eastern colonies 
with respective complements breeding in western colonies (i.e., E-W). We examined the effects of various 
dispersal regimes on the long-term and short-term metapopulation dynamics of LSG (i.e., d = 0.05, 0.1, 0.2, 
or 0.3) as a function of these geographic splits. We present here the asymptotic and short-term measures of 
metapopulation growth under various location-specific abundance splits, geographic splits N-S or E-W, and 
dispersal levels.



Geographic 
splits in  
abundance (%) λ



λt5 λt10 M



N‑S E‑W N‑S E‑W N‑S E‑W



70:30



d  =  0.05 1.0366 1.0239 1.0107 1.0307 1.0150 0.8438 0.4614
d  =  0.1 1.0326 1.0238 1.0108 1.0302 1.0154 0.9425 0.6054
d  =  0.2 1.0281 1.0236 1.0111 1.0293 1.0161 1.0236 0.7842
d  =  0.3 1.0259 1.0234 1.0114 1.0285 1.0168 1.0397 0.8673



80:20



d  =  0.05 1.0271 1.0073 1.4014 1.0195 0.9393 0.3485
d  =  0.1 1.0269 1.0075 1.0343 1.0203 1.0268 0.5058
d  =  0.2 1.0266 1.0079 1.0337 1.0216 1.0834 0.7134
d  =  0.3 1.0263 1.0083 1.0324 1.0229 1.0828 0.8164
d  =  0.05 1.0303 1.0038 1.0378 1.0062 1.0349 0.2703



d  =  0.1 1.0301 1.0041 1.0370 1.0072 1.1111 0.4369



90:10 d  =  0.2 1.0296 1.0046 1.0353 1.0089 1.1433 0.6645
d  =  0.3 1.0291 1.0052 1.0338 1.0105 1.1259 0.7811
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Appendix B
Table B1. λ, λt5 , λt10 and M elasticities to changes in dispersal for North-South and East-West geographic 
scenarios with 70:30%, 80:20%, and 90:10% abundance splits across various dispersal levels (d = 0.05, 
0.1, 0.2, and 0.3).
Table B2a. λ, λt5 ,λt10 and M elasticities to changes in the F1, F2, and F3 reproductive components (as de-
scribed in the Methods section of the text) and overall survival (P) for North-South locations across various 
dispersal levels for a 70:30% split in abundance between locations. 
Table B2b. ____ for an 80:20% split in abundance between locations.
Table B2c. ____ for a 90:10% split in abundance between locations. 
Table B3a. λ, λt5 , λt10 and M  elasticities to changes in the F1, F2, and F3 reproductive components (as 
described in the text) and overall survival (P) for East-West locations across various dispersal levels for a 
70:30% split in abundance between locations.  
Table B3b. ____ for an 80:20% split in abundance between locations.
Table B3c. ____ for a 90:10% split in abundance between locations. 



Table B1.



Dispersal



Asymptotics
5‑year 



transients
10‑year 



transients Momentum



  d = 0.05 ‑0.003 0.000 0.000 0.153



North–South
d = 0.1 ‑0.003 0.000 0.000 0.244



d = 0.2 ‑0.002 ‑0.001 ‑0.001 0.231
d = 0.3 ‑0.001 ‑0.001 ‑0.001 0.168



  d = 0.05 ‑0.003 0.000 0.000 0.119



East–West
d = 0.1 ‑0.003 0.000 0.000 0.144



d = 0.2 ‑0.002 0.001 0.001 0.068



d = 0.3 ‑0.001 0.001 0.001 0.012



  d = 0.05 ‑0.003 0.000 0.000 0.111



North–South
d = 0.1 ‑0.003 ‑0.001 ‑0.001 0.119



d = 0.2 ‑0.002 ‑0.001 ‑0.001 0.027
d = 0.3 ‑0.001 ‑0.002 ‑0.002 ‑0.027



  d = 0.05 ‑0.003 0.000 0.001 0.162



East–West
d = 0.1 ‑0.003 0.001 0.001 0.269



d = 0.2 ‑0.002 0.001 0.002 0.271



d = 0.3 ‑0.001 0.002 0.003 0.207



  d = 0.05 ‑0.003 0.000 0.000 0.102



North–South
d = 0.1 ‑0.003 ‑0.001 ‑0.001 0.094



d = 0.2 ‑0.002 ‑0.002 ‑0.002 ‑0.014



d = 0.3 ‑0.001 ‑0.002 ‑0.002 ‑0.066



  d = 0.05 ‑0.003 0.000 0.000 0.170



East–West
d = 0.1 ‑0.003 0.001 0.001 0.294
d = 0.2 ‑0.002 0.002 0.002 0.312
d = 0.3 ‑0.001 0.002 0.002 0.246
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Appendix C
 
Figures C1 and C2 provide long-term and short-term elasticities of population growth rate to changes 
inoverall survival and total reproductive output across abundance and geographic split scenarios that 
were not presented in the manuscript (for the sake of conciseness).



Figure C1. Asymptotic elasticities, 5-year transient elasticities, and elasticities of population momentum to 
changes in total reproductive output and survival across dispersal regimes (i.e., 0.05, 0.1, 0.2, and 0.3) for 
north–south and east–west geographic scenarios subjected to an 80:20% abundance split.











190 Human–Wildlife Interactions 4(2)



Figure C2. Asymptotic elasticities, 5-year transient elasticities, and elasticities of population momentum to 
changes in total reproductive output and survival across dispersal regimes (i.e., 0.05, 0.1, 0.2, and 0.3) for 
the north–south geographic scenario under a 70:30% abundance split, and for the east–west geographic 
scenario under a 90:10% abundance split.



Appendix C, continued 
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Movements, habitat selection, associations, 
and survival of giant Canada goose broods 
in central Tennessee
ERIC M. DUNTON,1 Department of Biology, Tennessee Technological University, 1100 N. Dixie 



Avenue, Box 5063, Cookeville, TN 38505, USA      eric.dunton@state.mn.us
DANIEL L. COMBS, Department of Biology, Tennessee Technological University, 1100 N. Dixie 



Avenue, Box 5063, Cookeville, TN 38505, USA



Abstract: The brood-rearing period in giant Canada geese (Branta canadensis maxima) is 
one of the least-studied areas of goose ecology. We monitored 32 broods in Putnam County, 
Tennessee, from the time of hatching through fledging (i.e., when the goslings gained the 
ability to fly) and from fledging until broods left the brood-rearing areas during the spring and 
summer of 2003. We conducted a fixed-kernel, home-range analysis for each brood using 
the Animal Movement Extension in ArcView® 3.3 GIS (ESRI, Redlands, Calif.) software and 
calculated 95% and 50% utilization distributions (UD) for each brood. We classified 25 broods 
as sedentary (8 ha 95% UD), three as shifters (84 ha 95% UD), two as wanderers (110 ha 
95%UD); two were unclassified because of low sample size. We measured 5 habitat variables 
(i.e., percentage of water, percentage of pasture, percentage of development, number of ponds, 
and distance to nearest unused pond) within a 14.5-ha buffer at nesting locations. We used 
linear regression, using multi-model selection, information theoretic analysis, to determine 
which, if any, habitat variables influenced home-range size at a landscape level. The null model 
was the best information-theoretic model, and the global model was not significant, indicating 
that landscape level habitat variables selected in this study cannot be used to predict home-
range size in the Upper Cumberland region goose flock. We analyzed associations among 
broods, using a coefficient of association of at least 0.50, and determined association areas 
by overlaying individual home ranges. Overall gosling survival (Ŝ) during the brood-rearing 
period was 0.84 (95% CL = 0.78, 0.92), using a staggered-entry Kaplan-Meier survival curve. 
We believe that abundance of quality forage and pond habitat, high survivorship, and a lack 
of movement corridors (i.e., rivers, lakes, and reservoirs) were responsible for the relatively 
small home ranges of geese in the Upper Cumberland region. Associations formed during 
brood rearing may reduce predation risks and serve as a template for lifelong social bonds 
with family members and unrelated geese that are reared in the same locations.



Key words: brood associations, brood movements, Branta canadensis, Canada goose, 
home range, human–wildlife conflicts, survival, Tennessee 



1Present address: Minnesota Department of Natural Resources, 35365 800th Avenue, Madelia, MN 
56062, USA



G31()  C1(1-1  .##6#  (Branta  canadensis 
maxima)  were  established  across  the  United 
States  and  Canada  in  the  1960s  and  1970s, 
primarily  to  provide  hunting  opportunities 
where  migratory  populations  had  declined 
or  never  existed  (Fritzell  and  Soulliere  2004, 
Griggs  and  Black  2004).  The  U.S.  Fish  and 
Wildlife Service estimates that 3.6 million giant 
Canada geese exist  in  the United States  (Haas 
2002), with the Mississippi Flyway supporting 
the largest number (Nelson and Oeeing 1998). 
Increasing populations  of  giant Canada  geese 
have  resulted  in an  increase  in  the number of 
human–goose  conflicts.  Understanding  the 
ecology of giant Canada geese plays a  crucial 
role in managing urban–suburban problems. 
Brood‑rearing is among the least understood 



areas  of  goose  ecology,  particularly  brood 



movements  and  habitat  use  (Eberhardt  et  al. 
1989). Previous approaches to study movements 
and habitat use by broods have included color‑
marking goslings (Geis 1956, Culbertson et al. 
1971), neck‑banding adults (Martin 1964, Zicus 
1981, Mercer 1999), and placing radiotelemetry 
transmieers  on goslingsʹ  parents  (Lebeda  and 
Raei  1983,  Eberhardt  et  al.  1989,  Didiuk  and 
Rusch 1998). Movement data of broods provide 
information about  the distribution of problem 
geese during critical periods (i.e., summer) and 
provide an estimate of productivity, which can 
be used to determine changes in flock density.  
Our objectives were to estimate home‑range 



size and movement paeerns, test the influence 
of  landscape‑level  habitat  variables  on  home‑
range  size,  determine  gosling  survival  rates, 
document  the  extent  and  circumstances 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surrounding  formation  of  brood  associations, 
and beeer understand their function and effect 
on home‑range size and movements.



Study area
We conducted this study in the Highland Rim 



province  of  Putnam  County,  Tennessee  (Van 
West 1998). Of the 105,198 ha in Putnam County, 
40% was farmland (mostly pastures), 40% was 
forestland,  and  20%  was  urban  environment 
(Van West  1998).  National Wetland  Inventory 
maps  indicated  that  there are 2,292 palustrine 
open‑water  habitats  in  Putnam  County,  and 
most were  farm  ponds  (<1  ha).  There were  3 
large water bodies  in Putnam County: Boring 
Pond (14 ha), Cane Creek Lake (23 ha), and Old 
City Lake reservoir (37 ha). We did not include 
these large water bodies  in this study because 
they  were  not  representative  of  the  common 
nesting habitat types within the study area (i.e., 
farms ponds <1 ha and pastures) and previous 
studies  have  documented  disrupted  nesting 
paeerns at one of these locations because of high 
nesting densities (Mukherjee 2001, Christensen 
2002, White 2002). Although records were not 
available for verification, we suspected that the 
Upper Cumberland (UC) flock was established 
in  the  late 1970s when birds were released on 
farm ponds in the region, perhaps on the Boring 
Pond (E. L. Warr, Tennessee Wildlife Resource 
Agency,  personal  communication).  The  best 
estimate of the size of the giant Canada goose 
population in the UC region was 1,233 (White 
2002).



Methods
We monitored 32 broods during spring and 



summer 2003  from hatching  through fledging 
(i.e.,  when  the  goslings  gained  the  ability  to 
fly) and from fledging until broods flew away 
from rearing areas. We assumed  that goslings 
fledged  at  70  days  (Yocom  and  Harris  1965). 
We  obtained  nesting  locations,  clutch  sizes, 
and  hatch  dates  from  Carbaugh  (2004),  who 
conducted  a  concurrent  nesting  ecology 
study. We monitored  all  pairs  known  to  have 
successfully hatched ≥1 gosling within Putnam 
County  except  for  geese  using  the  3  large 
water  bodies.  At  least  1  parent  in  29  broods 
was marked with  a white  neck  collar  bearing 
a unique black, 4‑digit alphanumeric code, but 
3  broods  were  completely  unmarked.  These 



broods  occurred  in  areas  not  used  by  other 
broods,  and  the  number  and  size  of  goslings 
were consistent among observations, providing 
strong  evidence  that  we  observed  the  same 
broods  despite  the  lack  of  individual  marks. 
We observed broods daily or  every other day 
throughout the brood‑rearing period. 
We  established  a  driving  route  for  brood 



observations  that  began  at  the  last  known 
location  of  broods.  We  recorded  detailed 
descriptions  of  brood  locations,  including  the 
distance  from  nearest  major  landmarks  (e.g., 
ponds, houses, or roads), time of observations, 
and  indications  of  disturbance  (e.g.,  dogs, 
mowing, cueing, or other human activities). If 
we did not locate broods at previously‑observed 
sites, we  searched  all  nearby  suitable habitats 
and ponds in increasing concentric circles either 
until we  located broods or  the  search became 
too  time‑consuming  (i.e., we  searched  several 
km2).  We  established  an  a  priori  sample  size 
of  30  to 50 observations per brood  to provide 
accurate  home‑range  calculations  (Seaman 
et  al.  1999,  Millspaugh  and  Marzluff  2001). 
If we did not  locate a brood at  least once  in 7 
consecutive days,  it was  classified as missing, 
and we restricted searches to once a week at last 
known locations and surrounding habitat. We 
considered broods absent aHer a month of once‑
a‑week searches failed (i.e., all goslings died) or 
broods had moved sufficiently far enough away 
that they could not be located. 
We  observed  broods  once  a week  from  the 



time of capture until they flew from their pre‑
fledging  home  ranges  to  determine  how  long 
they  utilized  brood‑rearing  areas  once  they 
gained  the  ability  to fly.  If we were unable  to 
locate  broods  during  post‑fledging  searches, 
we searched surrounding areas (i.e., all ponds 
and pastures within a few square kilometers of 
last  known  locations)  for  2  consecutive  days. 
We assumed broods not observed during these 
searches had leH brood‑rearing areas.



Home-range analysis



We  conducted  home‑range  analyses  by 
ploeing daily brood locations on digital‑ortho‑
quarter  quads  (DOQQ)  within  ArcView  3.3 
GIS soHware (ESRI, Redlands, Calif.). We used 
a  fixed‑kernel  home‑range  estimator  for  each 
brood using 50 and 95% utilization distributions 
(UD).  We  selected  the  Least  Squares  Cross 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Validation (LSCV) as the smoothing parameter 
(Seaman et  al.  1999, Millspaugh and Marzluff 
2001). 



Habitat analysis



We  used  linear  regression  to  determine  if 
landscape  level variables  could predict home‑
range  size.  We  ploeed  nesting  locations  on 
DOQQ maps, and generated circular buffers of 
215‑m radii, which is equivalent to mean home‑
range  size  14.5  ha,  in  ArcView  and  centered 
at  each nest. Within  each  buffer, we digitized 
area polygons  to  determine  the percentage  of 
3  habitat  types:  water  (e.g.,  ponds),  pastures 
and  lawns,  and  development  (e.g.,  buildings 
and roads). We calculated the number of ponds 
occurring within each buffer and  the distance 
from each nest site to the nearest pond outside 
the buffer not used by that brood. We employed 
a  linear  regression  analysis  that  included 
percentage  of  water,  percentage  of  pasture, 
percentage of development, number of ponds, 
and  distance  to  the  nearest  unused  pond  to 
predict home‑range size. We used information 
theoretic  analysis  for  selecting  models  of  all 
possible combinations of independent variables 
(Burnham and Anderson 1998). In addition, we 
generated both a null model  that  included no 
regression  variables  and  a  global  model  that 
contained all variables (Long 1997). We selected 
the  model  with  the  lowest  biased‑corrected 
Akaike  Information  Criterion  (AICc),  and 
considered all models within 2 AICc points of 
the best model as competing models (Burnham 
and Anderson 1998). We excluded 6 broods in 
this  analysis  because  5  broods  had  unknown 
nesting  locations,  and we  considered  1  brood 
an outlier because of an excessively large home 
range, probably related to access to the Falling 
Water River that served as a movement corridor. 
We  used  Statistical  Analysis  System  (SAS 
Institute, Cary, N.C.) for all statistical tests.



Brood associations



We  defined  brood  associations  as  groups 
of  broods  that  were  commonly  near  each 
other and exhibited synchrony in movements. 
However,  individual  broods  were  usually 
distinguishable  within  associations.  We 
calculated  brood  association  areas  for  broods 
that  joined  other  broods  during  the  brood‑



rearing  period.  To  do  so,  we  overlaid  home 
ranges  of  all  broods  in  that  association,  and 
digitized  polygons  around  overlapping  areas. 
We  did  not  conduct  fixed‑kernel  home‑range 
estimates for brood associations because brood 
sample sizes were inadequate (i.e., <30), thereby 
violating  a  critical  assumption  (Millspaugh 
and Marzluff 2001). We calculated coefficients 
of  association  (Cole  1949)  for  all  brood 
associations to determine how oHen they were 
intact. We calculated coefficients of association 
by dividing the sum number of observations of 
broods when associated with other broods by 
the sum total number of observations of those 
same  broods.  Coefficients  of  associations  >0.5 
(i.e., 50% associations) are generally considered 
to  be  ecologically  meaningful  (Knight  1970, 
Millspaugh  and  Marzluff  2001).  During 
individual observations, we considered broods 
away from their association if no other broods 
were  in  the  immediate  vicinity.  However,  we 
did  not  treat  sightings  impaired  by  nearby 
landforms  (e.g.,  hills  or  trees)  as  indications 
of  disassociation.  We  considered  associations 
consisting of 3 or more broods intact if at least 2 
broods were together at an observation. 



Survival analysis



We calculated gosling survival for the entire 
brood‑rearing  period  using  a  staggered  entry 
Kaplan‑Meier survival curve (Kaplan and Meier 
1958). We discovered 5 broods post‑hatch that 
had unknown nesting locations. We determined 
back‑dated hatch dates using gosling plumage 
characteristics  (Yocom  and  Harris  1965).  We 
assigned  the  mid‑point  between  observation 
dates  as  the mortality  date  for mobile  broods 
and broods  that we did not observed daily  (n 
=  11).  We  conducted  a  sensitivity  analysis  to 
determine the importance of these assumptions, 
by  perturbing  unknown  (estimated)  hatch 
dates  ±3 days  and  seeing unknown mortality 
dates  to  the  leH  and  right  endpoints  of  each 
observation  interval. We  conducted  a  cluster‑
level  bootstrap  using  5,000  bootstrap  samples 
to  account  for  correlated  survival  within  a 
brood. We used  the  0.025  and  0.975  quantiles 
of the bootstrap distribution to produce a 95% 
confidence  interval  for  the  Kaplan  and Meier 
(1958) estimate. 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Results
Home-range analysis



We  recorded  1,340  brood  observations 
from  April  21,  2003,  to  July  29,  2003,  and 
drove  >8,000  km  along  the  observation  route. 
Brood  movement  paeerns  and  home  ranges 
demonstrated  3  paeerns  of  movement  (i.e., 
sedentary,  shiHers,  and  wanderers),  which 
Hughes et al. (1994) described as: (1) sedentary 
broods  that  had  1  small,  well‑defined  area 
of  activity;  (2)  shiHers  that  commonly  had  2 



distinct  areas  of  concentrated  use  occupied 
sequentially  over  the  course  of  the  brood‑
rearing season; and (3) wanderers that ranged 
widely, having poorly‑defined areas of use, and 
no concentrated center of activity. We classified 
25  broods  as  sedentary,  three  as  shiHers,  and 
two as wanderers. We did not classify 2 broods 
due  to  low sample  size. Mean 95% utilization 
distribution for sedentary broods was <10% the 
size of the home range of shiHer broods (Table 
1). One of the wanderer broods had access to the 



Falling Water River (i.e., a movement corridor) 
and  had  the  largest  home  range  in  the  study 
(138.5  ha).  The  average  age  that  broods  leH 
brood‑rearing  areas was  76.5  days,  indicating 
that  broods  leave  brood‑rearing  areas  soon 
aHer they gain the ability to fly (Table 1).  



Habitat analysis



Mean habitat within 14.5‑ha buffers around 26 
goose nests consisted of 58% pasture or lawns, 
32%  woods,  7%  development,  and  3%  water. 



Mean  number  of  ponds  was  2.3,  and  mean 
distance to the nearest pond not used was 429 
m. The global model to predict home‑range size 
using all variables was not significant (P = 0.37, 
R2 = 0.22). The best approximating model was 
the null model (AICc = 145.52), which contains 
no  regression  variables.  Only  3  models  were 
within 2 AICc points and considered competing 
(Table  2).  There  was  a  weak  relationship 
between  home‑range  size  and  the  amount  of 
development and distance to the nearest pond 
not used by the brood, but we determined no 
other measured variables to be important. 



Brood associations



Eighteen broods formed an association with 
≥1  other  broods  during  the  brood‑rearing 
period, with a mean gosling age of 15 days (SE 
= 3.6) at  the  time of group formation.  In most 
cases,  brood associations  formed  immediately 
aHer hatch and consisted of broods from nests 
in close proximity to each other. Mean 95% UD 
for  sedentary  and  broods  that  shiHed  brood‑
rearing  areas were  similar,  and  coefficients  of 



Table 1.  Movement paeern and home‑range size for the brood‑rearing period for 32 giant Canada 
goose broods in the Upper Cumberland region, Tennessee, 2003.



95% Utilization distribution 50% Utilization distribution



Movement pattern Number of 
broods 0 (ha) SE 0 (ha) SE



Sedentarya 25     7.6   1.5  1.6 0.3
ShiHerb   3   84.0 17.6 15.0 3.9
Wandererc   2 109.9 28.6 19.1 1.9



Unclassifiedd   2     7.6   0.7   1.7 0.3
 a Sedentary broods had 1 small, well-defined area of activity.
b Shifters commonly had 2 distinct areas of concentrated use occupied sequentially over the course of the brood-
rearing season.
c Wanderers ranged widely, having poorly-defined areas of use and no concentrated center of activity.
d Two broods went missing during the brood-rearing season but appeared later.



Table 2. Best information theoretic habitat model 
and the 3 competing models (i.e., within 2 AIC 
points) for giant Canada geese in the Upper 
Cumberland region, Tennessee.



Models R2 AICa



Null 145.5257
Development 0.0568 146.3594
Distance to pond 0.0524 146.4804
Development + Distance to 
pond 0.1542 146.0945



 a  AIC corrected for small sample size.
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association were similar (Table 3). The 3 broods 
that shiHed brood‑rearing areas and formed a 
brood association moved to a communal brood‑ 
rearing area that was >1 km overland from their 
nest sites (Tables 2 and 3).



Survival analysis



One hundred fiHy‑six goslings hatched in the 
study area, and 132 goslings fledged successfully. 
Overall  survival  (Ŝ)  during  the  brood‑rearing 
period was 0.84 (95% CL = 0.78, 0.92; Figure 1). 
Eighteen of the 32 broods successfully fledged 
all goslings, and only 5 broods lost >50% of their 
goslings. We did not detect changes in gosling 
numbers  aHer  approximately  5  weeks  (i.e., 



between 33 and 41 days post‑hatch), indicating 
that  all  gosling mortality  occurred within  the 
first  5  weeks  post‑hatch,  with most mortality 
occurring in the first 2 weeks. The overall shape 
and ending survival estimate were not sensitive 
to assumed hatch or mortality dates. 



Discussion
Home‑range  sizes  of  waterfowl  broods  are 



influenced  by  3  primary  factors.  Foremost, 
sufficient  food  must  be  available  to  young 
waterfowl  to  meet  energetic  and  nutritional 
demands  of  initial  rapid  physical  growth 
(Sedinger  1986,  MacInnes  1998,  Mowbray 
et  al.  2002)  and  growth  and  replacement  of 
feathers  during  initial  molts,  which    occur 
simultaneously (Sedinger 1986). Second, brood 
movements  oHen  are  influenced by predation 
risks  because  young  waterfowl  are  highly 
vulnerable due to their small size and inability 
to fly (Ball et al. 1975, Talent et al. 1983, Rotella 
and Rath 1992). In addition, social interactions 
among  broods,  especially  in  geese,  may 
contribute  to  movement  paeerns.  We  believe 
Canada  goose  brood  movements  in  the  UC 
region are influenced by all of these factors and 
the interaction effects among them. 
Optimal  brood‑rearing  habitat  for  Canada 



geese consists of gently sloping banks, nearby 
water reserves, few disturbances, and abundant 
plant  food  in  the  form of  short  grasses,  semi‑
aquatic plants, or emergent vegetation (Hanson 
and  Eberhardt  1971,  Bellrose  1980,  Sedinger 
and  Raveling  1986,  Bruggink  et  al.  1994). 
Foraging  habitat  in  the  UC  appears  to  be 
evenly  distributed  in  sufficient  quantities  to 
meet  growth  demands  on  goslings,  perhaps 



!



Table 3.  Movement paeern, number of giant Canada goose brood associations, association home 
range size, and coefficient of association in the Upper Cumberland region, Tennessee during summer 
2003.



Movement paeern Number of broods 
associated 95% UDa



  (ha) 50% UDa
 (ha) Coefficient of 



associationb



Sedentary 15 8.1 1.6 0.88 (0.96)



Shifters   3 8.6 2.6 0.79 (0.90)



Wanderers   0



  a UD = utilization distributions. We determined association home ranges by overlaying each brood in the as-
sociation on each other and creating area polygons around overlapping areas.  We did not conduct kernel home 
range estimations for brood associations because brood association sample sizes were inadequate (i.e., <30) and 
would have resulted in an inflated home-range estimate.
  b Coefficient of association = sum of observations of broods when associated ÷ sum of total observations of 
broods.  Association values in parentheses represent coefficients after associations were formed.



Figure 1. Kaplan-Meier survival distribution for 
the brood-rearing period for 32 Canada goose 
broods in the Upper Cumberland region, Ten-
nessee, 2003.
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explaining why proportion of land in pastures 
was not linked to home‑range size. 
Habitat  conditions  influence  movement 



paeerns and home‑range size in waterfowl and 
many other animals (Eberhardt et al. 1989, Dzus 
and Clark 1997, Didiuk and Rusch 1998, Yerkes 
2000). Movements and or increased home ranges 
are sometimes caused by a deficiency of specific 
habitat  requirements within a concentrated or 
localized  area  (Mauser  et  al.  1994,  Mizutani 
and  Jewell 1998, and Yerkes 2000). Regression 
analysis conducted in this study indicates that 
portions  of  Putnam  County  used  by  nesting 
geese  are  relatively  uniform  in  habitat  condi‑
tions. Sedentary broods used habitats similar to 
those of geese that shiHed brood‑rearing areas. 
Limited brood mobility observed in this study 
was undoubtedly  influenced by the  landscape 
of  the  study  area.  Scaeered  farm  ponds  in 
a  rural–suburban  seeing  provide  excellent 
brood‑rearing  habitat,  but  on  a  localized 
basis. Shortage of water corridors necessitated 
overland travel, and parents appeared reluctant 
to move their broods, especially during the first 
few weeks  post‑hatch.  Brood movements  and 
fidelity  will  vary  in  different  landscapes,  as 
shown by greater movements along shorelines 
of  reservoirs  (Eberhardt  et  al.  1989,  Mercer 
1999). The brood with  the  largest home range 
in  this study (138.5 ha) used a water corridor, 
supporting this conclusion. 
Because  habitat  was  relatively  uniform,  we 



believe  differences  in movement  paeerns  and 
home‑range  size  among  broods  in  this  study 
were  influenced  by  other  factors  more  than 
foraging habitat. If Canada geese survive their 
first  year,  their  annual  survival  rates  become 
higher, a key reason for exponential growth of 
urban flocks (Smith et al. 1999). Survival rates 
of other Canada goose flocks varied from 5 to 
95%  during  the  brood‑rearing  period  (Martin 
1964,  Combs  et  al.  1984,  Baker  1989,  Huskey 
et  al.  1998).  High  survival  rates  (i.e.,  84%)  in 
this study indicate  that  there  is  low predation 
risk and that survival during the brood‑rearing 
period is not limiting population growth in the 
UC region. 
Canada  geese  are  highly  social  and  have  a  



well‑developed  social  system  (Raveling  1969, 
1970;  Combs  1989;  Christensen  et  al.  2002). 
Parental  desire  to  form  brood  associations 
probably contributed to increased home‑range 



size  and  shiHing  or  wandering  movement 
paeerns  for  some  broods  in  this  study,  but 
only aHer goslings reached the critical age that 
reduced  predation  risks  (i.e.,  4  to  5  weeks). 
Parents  may  form  brood  associations  with 
siblings  or with  adults with which  they were 
previously  associated.  Canada  goose  broods 
oHen  associate  with  other  broods,  sometimes 
moving  from  their  natal  area  to  communal 
brood‑rearing  areas  (Geis  1956,  Zicus  1981, 
Eberhardt  et  al.  1989,  Didiuk  and  Rusch 
1998).  Although  liele  is  known  about  social 
interactions during brood‑rearing (Mulder et al. 
1995), various theories have been proposed for 
why geese form brood associations. Most oHen 
cited explanations are dominance relationships 
and competition for food among various‑sized 
groups,  reduction  in  predation  risks,  and 
inadvertent  mixing  of  young  among  broods 
(Gosser and Conover 1999). Brood associations 
may simply reflect brood‑site fidelity by parents 
(i.e., use of the same location by several broods;  
Zicus  1981, Didiuk and Rusch 1998, Lindberg 
and  Sedinger  1998).  Although  advantages  of 
belonging  to  brood  associations  are  not  fully 
understood,  short‑term  benefits  to  young  in 
close  family  associations  seem  clear:  they  are 
aeacked less oHen, feed more, and have access 
to food and space in relation to the dominance 
status  of  their  parents  (Raveling  et  al.  2000). 
Many  urban  goose  problems  are  associated 
with  large  congregations  of  geese  throughout 
the  summer,  and  the  propensity  for  broods 
to  associate  contributes  to  the  problem. Most 
broods  in  the  UC  region  formed  associations 
soon  aHer  hatching,  but  they  generally 
dispersed  from  brood‑rearing  areas  within 
a  week  of  fledging,  providing  evidence  that 
management activities should be utilized prior 
to nest initiation. 
A  key  component  of  any  management 



strategy  is  monitoring  and  evaluation.  Due 
to  the  reduced  mobility  during  the  brood‑
rearing period, Canada goose broods are easily 
observed,  providing  a  mechanism  both  to 
easily index annual productivity and determine 
changes in flock density. In Georgia, Powell et al. 
(2004) used a postcard survey of golf courses to 
monitor urban subpopulations of Canada geese 
and  found  the  technique  to be a cost‑effective 
tool to provide information on a segment of the 
population that  is hard to quantify with other 











198 Human–Wildlife Interactions 4(2)



techniques.  A  well‑designed  brood  survey 
based on a thorough understanding of Canada 
goose  brood‑rearing  ecology  (e.g.,  movement 
paeerns,  social  biology,  and  site  fidelity)  can 
provide  biologists  with  critical  information 
in a timely and relevant manner (Powell et al. 
2004). Because most geese exhibit a high degree 
of  site fidelity and most urban goose conflicts 
are  highly  localized,  a  brood  route  survey  of 
brood‑rearing  areas  would  provide  an  index 
of  changes  in  flock  density  and  evidence  of 
effectiveness of management activities. 
Urban  goose  problems  are  oHen  complex 



and  involve  an  integrated  management 
approach  that  provides  short‑term  and  long‑
term solutions to managing goose populations 
at  or  below  target  levels  (Smith  et  al.  1999). 
Urban populations are oHen difficult to survey 
and monitor because they are widespread and 
scaeered (Powell et al. 2004). Although human 
populations  in  the UC  region  are not directly 
comparable  with  large  metropolitan  areas, 
habitat  conditions  (e.g.,  numerous  ponds  and 
abundant  grasslands)  are  reflective  of  giant 
Canada goose habitat in many suburban areas 
that  experience  goose  problems.  Nonlethal 
management  techniques  such  as  eliminating 
nesting  structures,  anti‑feeding  ordinances, 
physical  barriers,  chemical  repellents,  habitat 
modification,  harassment,  sterilization,  and 
translocation can provide short‑term solutions 
to  localized  problems.  Generally,  however, 
these techniques do not have long‑term effects 
on  population  levels  (Cooper  1987,  Conover 
and Kania 1991, Cummings et al. 1995, Smith et 
al. 1999). Lethal management techniques, such 
as firearms hunting,  food donation programs, 
landowner  kill  permits,  nest  manipulation, 
and removal of nesting females can be effective 
control  techniques,  but  they  must  both  gain 
public acceptance and require public education 
and  effective  local  laws  and  ordinances  that 
allow managers  and municipalities  to  control 
nuisance  and  overabundant  wildlife  species 
(Ankney 1996, Smith et al. 1999, Coluccy et al. 
2004). 
Canada  goose  problems  are  oHen  socially 



defined, and public acceptance of management 
actions  are  influenced by past  experience  and 
tolerance  for wildlife  (Loker et al. 1999, Smith 
et al. 1999, Coluccy et al. 2001). Limited brood 
mobility creates problems in areas where geese 



are  considered undesirable  (e.g.,  golf  courses, 
parks, and manicured lawns). Most landowners 
in the UC region have a rural background and 
have  expressed  liele  animosity  toward  geese 
unless they accumulate in large numbers. Many 
landowners are protective of geese,  especially 
broods  that  are  reared  on  their  property. 
However,  many  farms  in  the  region  are  now 
being sold and subdivided, and homeowners in 
subdivisions generally are  less tolerant of geese. 
Fidelity  of  geese  to  specific  ponds  is  likely  to 
cause future conflicts in a changing landscape. 
Such  changes  should  be  considered  when 
developing management  strategies,  especially 
if they involve releasing or translocating geese.
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Selection of pathways to foraging sites 
in crop fields by flightless Canada geese
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Abstract: Geese, especially when they are flightless, can cause significant crop damage. 
We determined the effects of shoreline characteristics on foraging site selection by flightless 
Canada geese (Branta canadensis) in South Dakota. Distance from edge of crop field to 
wetland and visual obstruction by vegetation were important determinants of pathway 
selection by geese. Geese used crop fields for foraging that were closer to water than unused 
fields. Geese accessed those fields along pathways with less visual obstruction by vegetation 
than unused pathways. Our data suggest that this distance of crops to wetlands is the most 
important shoreline characteristic determining where flightless geese cause crop damage.  
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C1(1-1  .##6#  (B"#$%#  &#$#'($)*))  are 
considered  a  nuisance  in  many  urban  and 
rural  seeings  and  are  causing  ecological  and 
economic damage in the northern hemisphere 
(Conover  and Chasko  1985, Ankney  1996).  In 
urban areas, geese forage and loaf on beaches, 
golf courses, parks, and lawns, oHen damaging 
lawns  and  leaving  behind  fecal  material 
(Conover and Chasko 1985, Conover 1991).  In 
agricultural areas, geese can cause crop damage. 
Much  of  this  damage  occurs  during  summer 
when  adult  geese  are  molting  and  goslings 
have not yet  aeained flight  capabilities. Thus, 
all  birds  are  flightless.  Because  of  this,  geese 
have limited mobility and show a preference for 
foraging near their molting wetland (Giroux et 
al. 1984, Fox et al. 1998, Fox and Kahlert 2000). 
Foraging near water is a common trend among 
many species of flightless geese  (Giroux et  al. 
1984, Buchsbaum and Valiela 1987, Madsen and 
Mortensen 1987, Laing and Raveling 1993). 
To  date,  most  research  on  flightless  goose 



foraging  has  focused  on  the  sites  that  geese 
select  for  foraging  and  the  causes  of  that 
selection,  and  liele  research  is  being  done 
on  the  importance  of  pathways  geese  use  to 
access  those  sites. Characteristics of pathways 
between  wetlands  and  foraging  sites  may 
strongly  influence  foraging  site  selection. 
Understanding how characteristics of potential 
pathways affect foraging site selection may be 



especially important in areas where geese cause 
crop  damage  and  where  effective  abatement 
techniques  are  needed.  For  example,  strips 
of  alfalfa  planted  around  wetland  borders 
to  provide  a  barrier  between  crop  fields  and 
wetlands  have  deterred  geese  from  accessing 
crops  (Flann  1999).  It  is  believed  that  these 
strips  create  unfavorable  pathways  to  crops 
for  2  reasons:  limited  visibility  of  potential 
predators  (Owen  1975)  and  additional  travel 
distance  (the  width  of  the  strip)  through  the 
alfalfa to access crops. These strips were 12 m 
wide  and  were  successful  at  stopping  most, 
but not all, geese from accessing crops. Where 
geese  accessed  crops,  there  was  significantly 
lower visual obstruction by vegetation than the 
rest of the barrier. Flann (1999) suggested that 
visual  obstruction  is  a  more  important  factor 
than  travel  distance  in  determining  pathways 
geese  select  through  vegetation  to  access 
crops. Slope has also been suggested  to be an 
important  characteristic,  with  geese  selecting 
gentle slopes over steep slopes  (Schaible et al. 
2005).  However,  this  assertion  has  not  been 
evaluated.  
Predation  risk,  food  quantity,  and  food 



quality influence foraging paeerns of flightless 
geese  (Buchsbaum  and  Valiela  1987,  Madsen 
and  Mortensen  1987,  Fox  and  Kahlert  2000). 
We studied foraging paeerns in an agricultural 
environment  with  highly‑preferred  food. 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Because  the  food  in  all  the  foraging  sites was 
essentially  the  same  (soybeans),  selection  of 
sites should be determined by factors other than 
food  availability  and  quality.  We  determine 
how  shoreline  characteristics  between  soy‑
beans  and  wetlands  affect  foraging  site 
selection  and  the  relative  importance of  those 
characteristics.  We  evaluated  3  characteristics 
expected  to  affect  goose  pathway  selection  to 
soybean fields. Predation  risk  is  implicated  in 
all  three.  Distance  of  crop  field  to  water  will 
determine  how  quickly  geese  can  reach  the 
safety  of  water  to  escape  predation.  Visual 
obstruction  by  vegetation  and  ground  slope 
may affect detection of predators. We expected 
geese  to choose pathways  that had  less visual 
obstruction by vegetation, less slope, and shorter 
distances between wetlands and soybean fields 
than  unused  pathways.  Knowledge  of  what 
shoreline  characteristics  geese  avoid  traveling 
through may allow agricultural producers and 
managers  to  create  those  characteristics,  thus, 
reducing crop damage.



Study area
We worked  in  the Prairie Pothole Region of 



eastern South Dakota, USA. The Prairie Pothole 
Region  contains  many  small  depressions  leH 
behind  by  retreating  glaciers.  Much  of  the 
land  surrounding  these wetlands was  in  crop 
production,  with  soybeans,  corn,  and  wheat 
being  the  most  common  crops.  Our  study 
focused  only  on  the  selection  of  pathways  to 
soybean fields.



Methods
We  evaluated  shoreline  characteristics  be‑



tween soybean fields and wetlands to identify 
their importance in determining Canada goose 
foraging  site  selection. We  used  wetlands  for 
which  soybean  damage  had  been  reported 
to  the  South  Dakota  Game,  Fish,  and  Parks 
Department.  We  selected  for  our  study  all 
wetlands  that  were  bordered  by  damaged 
soybeans  and  undamaged  (but  available  to 
geese)  soybeans  of  the  same  crop  field  that 
were located at least 50 m away from damaged 
soybeans.  FiHeen wetlands met  these  criteria, 
all of which were far enough apart (>4 km) to 
be  considered  independent  from  each  other. 
We  collected  all  data  on  shorelines  between 
the  edge  of  the  wetland  and  the  edge  of  the 



soybean  field. We  considered  the  edge  of  the 
wetland to be the edge of standing water. The 
characteristics  measured  were  (1)  distance 
between wetland and crop, (2) visual obstruction 
of  vegetation,  and  (3)  percentage  of  slope. 
We  took  measurements  on  pathways  to  both 
used and unused soybean foraging sites of the 
same water  body.  Evidence  of  goose  foraging 
on  soybeans was  obvious,  and  it was  easy  to 
distinguish between damaged and undamaged 
sites.  Damaged  areas  always  coincided  with 
goose feces and had pathways leading to them 
from water. Areas considered undamaged had 
no goose feces and no evidence of foraging by 
geese. Measurements at used sites were  taken 
along pathways that geese used to access crops. 
We  took  measurements  near  unused  sites  at 
random  locations  where  soybeans  bordered 
the  same  wetland  but  no  goose  damage  had 
occurred.  Although  no  geese  had  accessed 
soybeans at unused sites, we still use the term 
pathway to refer to the potential route between 
crops and water at that location. Random sites 
sampled were  50 m away  from any damaged 
soybeans  or  any  previously  sampled  random 
site. We took measurements from June through 
August 2006 and aeempted to take them as early 
in the growing season as possible to accurately 
measure the characteristics of pathways initially 
chosen by geese. 
We took visual obstruction readings halfway 



between  the wetland and  crops using a  cover 
pole  with  intervals  marked  every  2.5  cm 
(Robel  et  al.  1970). We  placed  the  cover  pole 
at  a  distance  of  4 m  in  each  of  the  4  cardinal 
directions  and  took  readings  from  a  height 
of 0.75 m,  the approximate height of an adult 
goose.  We  noted  the  lowest  interval  on  the 
pole  that  was  not  completely  obscured  by 
vegetation.  We  then  recorded  the  distance 
from the ground to the boeom of that interval. 
We averaged  the 4  readings  for  that point  for 
analysis.  We  measured  percentage  of  slope 
using  a  clinometer  (Suunto,  Ogden,  Ut.).  We 
took readings from the edge of the soybean field 
to  the  edge of  standing water  of  the wetland. 
Additionally,  we  recorded  the  percentage  of 
slope on any portion of a pathway at least 1 m 
in length that had a slope >45%. This was done 
to  identify  pathways  that may  have  been  too 
steep for flightless geese to traverse.
We measured distance  from  standing water 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to crops. Although some of the pathways used 
by geese did not form a straight path between 
the  wetland  and  the  crops,  we  measured 
the  distance  linearly  to  be  consistent  with 
measurements taken at the unused sites. 
If crop fields around a wetland had multiple‑



damaged areas or a single‑damaged area with 
multiple  goose  trails  leading  to  it,  we  took 
multiple readings (up to three), one along each 
available  pathways.  When  many  pathways 
existed,  we  measured  the  3  pathways  that 
appeared  to  be  visited  by  geese  most  oHen, 
as  evidenced  by  more  goose  feces.  We  also 
sampled up to 3 pathways at each unused site. 
We  averaged  the  values  of  used  and  unused 
sites  for  each  wetland.  Each  wetland  then 
represented  a  sampling  unit  with  1  pair  of 
values for each of the 3 variables. We analyzed 
the  3  pairs  of  values with  paired  t‑tests  (JMP 
statistical soHware, SAS Institute, Cary, N.C.) to 
test  for  differences  in  shoreline  characteristics 
between  used  and  unused  sites  of  the  same 
field.



Results
Geese  used  foraging  sites  that  were  closer 



to  standing  water  than  other  sites  (t14  =  5.36, 
P  <  0.001;  for  used  sites,  11.6 +  1.7 m  [0  +  SE 
throughout]; for unused sites, 23.8 + 3.3 m). The 
longest  recorded  distance  that  geese  traveled 
from water to reach soybeans was 36 m. Geese 
also selected pathways  to soybeans  (18.5 + 3.5 
cm) with lower visual obstruction by vegetation 
(t14  =  ‑3.16,  P  =  0.007)  than  random,  unused 
pathways  (32.9  +  3.6  cm).  Shoreline  slope 
had no effect  (t14  =  0.33, P = 0.75) on selection 
of  pathway  (for  used  sites,  11.1%  +  1.2%,  for 
unused  sites,  10.4 +  2.1%). We measured only 
2 pathway portions  that had slopes >45%. On 
1 wetland,  geese  readily used  a pathway  that 
had a slope of up to 54% along a 1.5‑m portion 
of  it.  We  measured  the  other  portion  on  an 
unused pathway;  it  had a  slope of  64% along 
approximately 2 m, which appeared too steep 
for geese to use.



Discussion
Distance  to  water  appeared  to  be  the  most 



important  shoreline  characteristic,  with  geese 
selecting pathways  to  foraging sites  that were 
closer  to water  than  those  of  unused  sites  on 
every wetland sampled. Geese  typically chose 



pathways with lower visual obstruction. But the 
visual obstruction was actually greater at used 
pathways than at unused pathways on three of 
the 15 wetlands. On these 3 wetlands, geese had 
a  choice  between  a  pathway  a  short  distance 
away  but with  high  visual  obstruction  versus 
one with  a  longer  distance,  but  with  a  lower 
visual  obstruction.  Geese  always  chose  the 
pathway with  the shortest distance  regardless 
of visual obstruction,  suggesting  that distance 
is the primary characteristic that flightless geese 
used in determining where to access soybeans. 
This is contrary to Flann (1999), who suspected 
that  visual  obstruction  was  more  important 
than distance. While  visibility was  important, 
our  results  suggest  that  it  was  secondary  to 
distance.  It  has  been  suggested  that  geese 
prefer to access soybeans where shoreline slope 
was lowest, making travel easier (Schaible et al. 
2005). We found slope to be unimportant unless 
it was so great that geese were physically unable 
to  traverse  it. Although very  steep  slopes  can 
hinder  or  stop  geese  from  using  some  areas, 
they rarely limited movements of geese in this 
study. 
The  trend  of  foraging  near  water  has  been 



shown  to  be  common  in  many  species  of 
molting geese throughout the world (Giroux et 
al. 1984, Buchsbaum and Valiela 1987, Madsen 
and Mortensen 1987, Laing and Raveling 1993). 
Evidence  suggests  that predation  risk  is more 
important  than  food  quantity  or  quality  for 
causing this paeern. During the molt, geese are 
sensitive to predators or other stimuli (Madsen 
and  Mortensen  1987,  Kotrschal  et  al.  1992, 
Kahlert et al. 1996, Kahlert 2003), likely because 
flight, the most effective escape, is not possible 
(Kahlert  2006).  Foxes  were  known  to  prey 
on  geese  (Madsen  and Mortensen  1987),  and 
flightless geese either avoided areas of preferred 
food when predators are present (Loonen et al. 
1997, Stahl and Loonen 1998) or began feeding 
at  night  presumably  in  response  to  predators 
(Kahlert  et  al.  1996).  Goose  preference  for 
foraging where visibility is great has also been 
shown  previously  (Owen  1975)  and  is  likely 
important for early detection of predators. 
We  suggest  that  predation  risk  is  an 



important  mechanism  causing  the  foraging 
paeern commonly observed in flightless geese. 
In  the  absence of predation  risk,  geese would 
still  be  expected  to  forage  near  a  wetland 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simply  from  an  energetics  standpoint.  Yet,  if 
energetics were more important, we might also 
expect  to  see  geese  avoid  steep  slopes, which 
they  did  not. High  susceptibility  to  predator‑
like stimuli  is advantageous for geese because 
it  lowers  the  probability  of  predation;  but, 
it  is  disadvantageous  because  of  the  costs  of 
abandoning  foraging  and  the  costs  associated 
with  locomotion.  However,  if  sufficient 
high‑quality  forage  exists,  geese  may  have 
ample time to make up for energy lost due to 
displacement.  Because  of  the  abundant  high‑
quality  forage available  to geese  in  this study, 
predation  risk  should have a  strong  influence 
on  goose  foraging  site  selection  (Lima  and 
Dill 1990). We suspect  that high selectivity by 
geese for foraging on soybeans nearest to water 
and for pathways with greater visibility is due 
primarily to perceived predation risk. 



Management implications
Buffer  strips  of  vegetation  can  be  planted 



around  the  edge  of  a wetland  between water 
and crops to deter geese from accessing crops. 
Ideally,  the  vegetation  should  be  of  sufficient 
height  and  density  to  obstruct  the  vision  of 
adult geese. However,  the width of  the buffer 
strip may have a greater effect on its ability to 
deter  geese  than  its  height  and  density.  The 
longest  distance  we  recorded  geese  traveling 
on land to reach soybeans was 36 m, suggesting 
that buffer strips may need to be at least 36‑m 
wide  to sufficiently deter geese. However,  the 
required width of a buffer strip in agricultural 
areas may be relative to the distance geese need 
to  travel  to  access  soybeans  on  other  locally 
available fields. Because geese choose soybeans 
that  are  closer  to water,  a field will  not  likely 
be damaged unless its crops are closer to water 
than other crops that border the same wetland. 
Planting  crops  farther  from water  is  likely  to 
reduce goose damage by flightless geese.
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Abstract: Little information is available on giant Canada goose (Branta canadensis maxima) 
nest-site selection on isolated nesting ponds. We monitored 46 island and 72 shoreline 
nests in the Upper Cumberland (UC) region of central Tennessee during 2002 and 2003. We 
measured 6 habitat variables at nesting ponds and randomly-selected non-nesting ponds. 
We used logistic regression to determine which habitat variables were important in nest-site 
selection. Presence of an island was the most important variable, but it was excluded from the 
final analysis because of quasi-separation (i.e., geese nested on all known islands in the study 
area). Geese that nested on shorelines generally selected larger ponds that may have offered 
a larger foraging base and more escape options from predators. Nest success rates were 
similar for island and shoreline nests. Management actions in the UC region and similar areas 
should be concentrated on ponds with islands because of higher goose nesting densities and 
ease in finding nests.
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1Present address: Arkansas Game and Fish Commission, P.O. Box 352, Weiner, AK 72479, USA 



M+6) #1',2 #44+')6 to establish populations 
of giant Canada geese (Branta canadensis maxima) 
were  aimed  to  increase hunting opportunities 
because of decreasing migratory Canada goose 
populations, and these efforts were successful. 
During the 2002 early September goose‑hunting 
season alone, an estimated 31,700 giant Canada 
geese were harvested in Tennessee, and 300,900 
were  harvested  throughout  the  Mississippi 
Flyway (Tennessee Wildlife Resources Agency 
2003).  However,  giant  Canada  geese  cause 
nuisance problems in localized areas. They oHen 
congregate  in  urban‑suburban  environments, 
resulting  in  complaints  about  accumulation 
of  fecal  material  on  parks,  playgrounds, 
beaches,  golf  courses,  corporate  complexes, 
and  residential  lawns  (Conover  and  Chasko 
1985, Conover and Kania 1991). In some cases, 
heavy grazing of cover crops (e.g., rye, wheat) 
increases  soil  erosion  and  decreased  crop 
production  (Conover  1988).  Collisions  with 
aircraH  and  possible  human  health  problems 
(i.e.,  exposure  to  pathogens  in  areas  of  goose 
concentration)  have  led  to  serious  complaints 
(Bucknall  2004, Converse  et  al.  2004).  In New 
Jersey,  financial  loss  from  human  health  and 
safety problems and damage claims associated 



with Canada geese was estimated to be   $10.6 
million in 2002 (Bucknall 2004).
This study was conducted in an environment 



where geese nested primarily on small, isolated 
ponds.  Although  several  previous  studies 
have  described  goose  nesting  characteristics 
on  islands  in  reservoirs  (Giroux  1981,  Sovey 
and  Ball  1998,  Zenner  and  LaGrange  1998, 
Anderson and Combs 2004),  few studies have 
described  habitat  characteristics  of  isolated 
nesting ponds and adjacent  land  surrounding 
them.  Determination  of  pond  characteristics 
correlated with  nest‑site  selection  is  useful  in 
developing management  strategies  that  either 
promote or deter goose nesting in specific areas. 
Alterations  of  ponds  may  provide  long‑term 
effectiveness  in  controlling  nuisance  Canada 
geese in specific locations. Our objectives were 
to determine nest site characteristics of Upper 
Cumberland  (UC)  region of  central Tennessee 
goose  flocks,  compare  these  characteristics  to 
non‑nest  sites,  and determine  success  rates  of 
geese that nested on different pond types.



Study area
We  conducted  this  study  primarily  in 



Putnam  County,  Tennessee,  with  a  few  nests 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being  located  in  adjacent  areas  in  White, 
Jackson,  and  Overton  counties.  The  study 
area was  comprised  of  40%  farmland  (mostly 
pastures),  40%  forestland,  and  20%  urban 
environments (Van West 1998); it was relatively 
sparsely  populated,  with  71,160  inhabitants 
in Putnam County (U.S. Bureau of the Census 
2008). National Wetland Inventory (NWI) maps 
indicated that there were 2,292  ponds in Putnam 
County,  and most  of  these ponds were  <1 ha, 
but a few were >5 ha. Three larger water bodies 
(14‑, 23‑, 37‑ha) occur within the study area, but 
nests from these areas were not included in this 
study because they were not representative of 
common nesting habitat.



Methods
We  located  ponds  using  NWI  maps,  U.S. 



Geological  Survey  topographic  maps,  aerial 
photographs,  and  a motor  vehicle  survey. We 
established a 389‑km driving route during 2002 
to  monitor  337  ponds  weekly,  searching  for 
pairs of Canada geese. We visited sites multiple 
times  throughout  the  week  to  determine 
consistent  use  by  the  same  pair  of  geese,  as 
verified by alpha‑numeric neck collars that had 
been used to mark geese in the UC since 1998. 
In  2003,  the  route  was  expanded  to  428  km 
and  390 ponds  because we  located  additional 
ponds aHer the first field season. We classified 
ponds  as  nesting  or  non‑nesting  sites,  based 
on  the  presence  or  absence  of  at  least  1  egg 
in  a  nest  bowl,  respectively. We  located  nests 
by  searching  shorelines  and  islands  in  areas 
near sentinel ganders or by directly observing 
females on nests. 
We  checked  each  nest  weekly  throughout 



the  nesting  season  to  determine  its  status. 
Successfully hatched nests were those in which 
shell fragments and membranes were found in 
the nest aHer hatching and direct observations of 
marked pairs with their broods. We considered 
other nests unsuccessful. Depredated nests were 
those  that contained broken or damaged eggs 
and  visual  signs  of  nest  disturbance;  flooded 
nests were those observed to be inundated with 
water;  and  nests  destroyed  by  humans  were 
those  in  which  landowners  informed  us  that 
they  had  purposefully  removed  or  destroyed 
eggs to deter nesting activity. Abandoned nests 
were  those  in  which  eggs  did  not  hatch,  but 
no  reason  could  be  determined  based  on  the 



criteria  previously  discussed.  We  determined 
annual  nest  site  fidelity  for  marked  geese  by 
comparing nest sites between years.



Habitat data collection



We  measured  6  variables  at  nesting  ponds 
and  randomly  selected  non‑nesting  ponds. 
Variables  included:  presence  of  island(s); 
perimeter  of  pond  (m);  amount  of  woody 
vegetation  surrounding  the  perimeter  (m); 
maximum herbaceous  vegetation  height  (cm); 
amount  of  emergent  vegetation  surrounding 
the  perimeter  (m);  and  distance  to  the  next 
nearest pond (m). We used standard measuring 
tapes to measure these variables while walking 
the perimeter and between ponds. We recorded 
maximum height of  the dominant herbaceous 
plant  species  at  a  location  10  m  from  the 
shoreline.  We  measured  variables  at  nesting 
sites during egg‑laying or incubation to ensure 
that  habitat  conditions  did  not  change  from 
nest initiation to the time of data collection. We 
selected and evaluated non‑nesting sites during 
the same period to ensure equal representation 
of seasonally variable pond characteristics (e.g., 
herbaceous vegetation).



Habitat analysis



We  used  logistic  regression  to  determine 
which  habitat  variables  were  important  in 
nest‑site  selection.  We  excluded  ponds  with 
islands from the final analysis because of quasi‑
separation  (i.e.,  geese  nested  on  all  islands 
that  we  located  in  the  study  area).  The  final 
analysis  was  an  aeempt  to  determine  habitat 
characteristics important for nest‑site selection 
as secondary nest sites (i.e., those used once all 
available island sites were used). We examined 
multicollinearity  between  variables,  using  the 
variance  inflation  factors  (VIFs;  Kutner  et  al. 
2005),  with  values  >2.5  indicating  potential 
collinearity (Allison 1999). We selected models 
based on the 95% Wald Confidence Limits (CL) 
for the odds ratio estimate of the global model 
(i.e., model containing all predictor variables). 
Confidence  limits  that  do  not  include  1  are 
generally  considered  meaningful.  For  habitat 
analysis,  we  used  individual  ponds  and  not 
individual  nests  as  the  sampling  units  (i.e., 
ponds with >1 nest were treated as 1 nest site). 
We pooled habitat data from 2002 and 2003 for 
habitat analysis. 











209Nesting geese • Carbaugh et al.



Results
Nest-site selection and fidelity
We  located 19  island and 37  shoreline nests 



on  41  different  ponds  in  2002,  and  27  island 
and 35 shoreline nests on 46 different ponds in 
2003. Some ponds supported >1 pair of nesting 
geese, and some ponds were used in both years. 
Increased number of island nests in 2003 can be 
aeributed  to  our  greater  familiarity  with  the 
study  area  because  we  located  10  additional 
islands  between  field  seasons.  All  shoreline 
nests were within 5 m of the shoreline, except 
at 2 locations where landowners kept domestic 
animals and where there was some evidence of 
hybridization with domestic geese. When these 
2 sites were excluded, geese nested on average 
1.6 m from the shoreline (n = 52).
We  marked  >1  member  of  nesting  pairs  in 



39  cases  in  2002  and  49  cases  in  2003.  Only 
37%  of  marked  shoreline  nesting  pairs  and 
73%  of  marked  island  nesting  pairs  were 
known  to  nest  in  both  years.  All  marked 
nesting  pairs  that  we  observed  in  both  years 
(9  island  nesters  and  10  shoreline  nesters) 
nested  at  the  same  location  in  both  years. 



Nest fate



Fate  was  determined  for  115  nests  in  this 
study.  Island  and  shoreline  nest‑success  rates 
were  similar  in  2002  (χ2  =  0.01, P  =  0.94)  and 
2003  (χ2  =  0.07,  P  =  0.79).  Predation  rates  on 
islands (5%) were lower than for shoreline nests 
(18%; χ2  =  4.54, P  =  0.03), but other  combined 
causes  of  failure  resulted  in  similar  success 
rates.  One  island  nest  and  1  shoreline  nest 
were  flooded  during  both  years.  Only  1  nest 
was  known  to  be  destroyed  by  a  landowner. 
Apparent nest success rates were calculated as 
69%  in 2002 and 78%  in 2003,  and  these  rates 
did not differ significantly (χ2 = 1.27, P = 0.26).  



Habitat analysis



We  analyzed  pooled  habitat  data  from 
143  different  ponds  (55  nesting  and  88  non‑
nesting  sites).  Predictor  variables  were  not 
strongly  correlated  among  themselves  (max 
VIF values <2.5; Kutner et al. 2005). Probability 
of use increased with wetland perimeter. More 
specifically, the estimated odds of wetland use 
increased by 0.5% (95% CL: 0.2–1.0%) with each 
additional  meter  of  wetland  perimeter.  Mean 
perimeter size was 322 m and 192 m for nesting 



and non‑nesting ponds, respectively. No other 
habitat variable was significant.



Discussion
The importance of islands to nesting geese in 



the UC region  is consistent with other studies 
(Cooper  1978, Combs  et  al.  1984,  Perkins  and 
Klimstra  1984,  Gosser  and  Conover  1999). 
Most  researchers  have  concluded  that  geese 
prefer  island  nest  sites  to  reduce  depredation 
risks  from  mammalian  predators.  Although 
depredation  rates  were  greater  for  shoreline 
nests  in  the  UC  region,  similar  success  rates 
between  island  and  shoreline  nests  indicate 
that nesting on islands does not confer a large 
advantage. 
Based on the high success rates of shoreline 



nests, a larger number of ponds lacking islands 
in  the  UC  region  should  be  used  by  nesting 
geese.  Similar  to  the  Old  Hickory  Reservoir 
nesting  study  (Anderson  1996),  only  a  small 
percentage of marked nesting geese in the UC 
region appeared to nest during the subsequent 
spring, perhaps indicating that some geese may 
nest  only  on  alternate  years.  Consequently, 
it  appears  that  many  individuals  capable  of 
reproducing in the UC flock are not doing so, 
perhaps  because  of  a  shortage  of  island  nest 
sites. Although  some nests were undoubtedly 
undiscovered  during  this  study,  few  broods 
from unknown nest sites were captured during 
summer molt drives, indicating that we located 
most nests. Factors that deter reproductive‑age 
geese from nesting justify additional study. 
Nesting on  shorelines  is probably a  learned 



behavior  that  provides  an  alternative  when 
islands are limited. Nest‑site selection is highly 
dependent  on  success  rates  from  previous 
nesting  aeempts  (Brakhage  1965,  Anderson 
1996, Gosser and Conover 1999, site fidelity data 
from  this  study),  and Canada  geese  that  nest 
successfully  on  shorelines  are  likely  to  return 
to  the  same  site  in  subsequent  years,  even  if 
islands become available (Gosser and Conover 
1999).  Geese  exhibit  elaborate  social  systems, 
and immature geese remain with their parents 
for  almost  a  full  year  following  hatch  (e.g., 
Raveling 1967, 1969; Combs 1989; Christensen 
et  al.  2004),  and  sometimes  longer  (Ely  1993, 
Sykes  1997).  It  is  plausible  that  young  geese 
learn  from  their  parents  that  ponds  without 
islands  are  suitable  nesting  sites.  Dominance 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relationships,  well‑known  in  Canada  goose 
flocks  (Raveling  1969,  1970;  Hubbard  1976; 
Christensen  et  al.  2004),  may  also  influence 
which geese acquire island nest sites and which 
geese nest on shorelines.
Large ponds provide more foraging options 



around  the  perimeter  before  and  aHer  hatch, 
perhaps helping to explain why geese preferred 
large  ponds  in  the  UC  region.  Female  geese 
are  unable  to  complete  incubation  without 
replenishing body reserves  through short, but 
intense, daily  feeding bouts  (Collias  and  Jahn 
1959,  Brakhage  1965,  Harwood  1977).    AHer  
hatch,  broods  in  the  UC  region  generally 
remained  in  the  vicinity  of  the  natal  pond 
(Dunton 2004). Increased foraging opportunities 
may  enhance  gosling  growth  and  survival. A 
large  forage  base  near  open  water  may  also 
help decrease predation risks. Flightless geese 
generally flee  to  open water when  threatened 
(Conover and Kania 1991, Gosser and Conover 
1999).  Escape  is  more  likely  at  a  large  pond 
because  the  birds  can  feed  closer  to  the 
shoreline, and escape options are more diverse 
(e.g., they can flee directly to the water or along 
the shoreline).
Recent information, especially what has been 



disseminated  through  popular  outlets  (e.g., 
newspapers and Internet sites), have indicated 
that  giant  Canada  geese  are  increasing  at  an 
almost exponential rate, and population control 
requires drastic measures. Although problems 
associated with urban  environments  are well‑
documented (Smith et al. 1999), these problems 
oHen  are  portrayed  as  occurring  nationwide 
and  in  all  environments.  As  a  result,  many 
agencies have increased bag limits substantially. 
However,  many  of  these  measures  are 
ineffective  because  geese  that  cause  problems 
in urban environments oHen are different from 
those that are being harvested by conventional 
means because of different habitat use paeerns 
(Anderson 1996, Lane 1996, Sykes 1997, White 
and Combs 2004). Consequently, management 
at  a  flock  or  a  subflock  level  is  necessary  to 
ensure  that  hunting  opportunities  are  not 
impaired in the effort to reduce problems with 
nuisance geese.
If  population  reduction  is  the  objective  and 



hunting alone is not sufficient, egg addling (i.e., 
shaking or oiling eggs) can be an effective way 
to  control  productivity  because  nesting  geese 



will  continue  to  incubate  dead  eggs,  thereby 
depleting their body reserves and reducing the 
chance of  renesting  (Dow 1943, Kossack 1950, 
Hanson  and  Browning  1959,  Brakhage  1965). 
However,  this  approach  is  cost  effective  only 
when a high percentage of nests is concentrated 
and  can  be  located  easily.  During  this  study, 
the only pond characteristic  that was a strong 
indicator  of  goose  nesting  activity  was  the 
presence  of  islands.  Widespread  egg  addling 
should be concentrated on island nests. 
Herbaceous  vegetation  that  is  high  and 



thick  on  islands  may  deter  goose  nesting, 
especially  since geese  in  the UC region prefer 
islands  and  use  only  shorelines  as  secondary 
nesting  habitats.  Stimulating  such  vegetation 
growth may depress population expansion and 
discourage  nesting  at  sites where  landowners 
find  geese  objectionable  (Smith  and  Craven 
1997).  Semi‑permanent  exclosures  around 
ponds or islands may also deter nesting geese, 
but  this approach will  require extensive effort 
and maintenance, and is feasible only at critical 
locations  (Smith  and  Craven  1997).  Effective 
ways  to  manipulate  islands  to  deter  geese  is 
likely  to  be  an  efficient management  tool  and 
deserves additional study.
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Abstract: The population of giant Canada geese (Branta canadensis maxima) in eastern 
South Dakota has increased substantially since reintroduction efforts began in the 1960s. 
Breeding population estimates of Canada geese exceeded the population management 
objective of the South Dakota Game, Fish and Parks by the mid-1990s and has continued to 
increase at an estimated rate of 3 to 5% per year. Goose-related crop damage complaints have 
also increased. In 1996, a September hunting season (September 1 to 15) was implemented 
in 10 counties in eastern South Dakota and was expanded in 2000 to include most of eastern 
South Dakota. We initiated this study during 2000 to 2004 to estimate survival, harvest, and 
recovery rates of giant Canada geese. We captured and leg-banded Canada geese in 7 
counties in eastern South Dakota during the summers of 2000 to 2003. Of the total leg-banded 
sample (n = 3,839), we recovered 648 bands during the same year that they were placed 
on geese (i.e., direct harvest rate), and we recovered 645 banded geese in later years (i.e., 
indirect recovery rate). Estimates of annual survival rate (95% CI) for adults and immatures 
were 0.52 (0.46 to 0.59) and 0.68 (0.57 to 0.79), respectively. Estimates of annual recovery 
rates (95% CI) for adult and immature geese were 0.16 (0.13 to 0.19) and 0.18 (0.14 to 
0.21), respectively. Of the total recoveries, 77 and 69% of direct and indirect band recoveries, 
respectively, occurred in South Dakota. The composite harvest rate estimate during the period 
studied was 0.22 (0.20 to 0.24). Forty-nine percent of adult recoveries and 44% of immature 
recoveries (direct and indirect pooled for both age classes) occurred during the September 
season. In comparison to a previous band-recovery study of resident giant Canada geese 
in eastern South Dakota, survival rates for both adult and immature geese have declined, 
while recovery and harvest rates have increased. Survival estimates for this study were some 
of the lowest documented for giant Canada geese. However, it appears that even with a 
September hunting season targeting the local breeding population, declines in adult survival 
documented during this study are not reducing the population. Alternative management 
strategies may be necessary to reduce the population to achieve the management objective. 



Key words: band analysis, Canada geese, harvest rate, human–wildlife conflicts, hunting, 
recovery rate, survival rate



A(1,2636 +4 ?1(- 1(- '#%+@#'2 data is an 
essential  part  of  waterfowl management,  and 
its use in understanding population dynamics 
in migratory birds has been well‑documented 
(Nichols  1991a,  1991b;  Baldassarre  and  Bolen 
1994; Nichols et al. 1995a; Williams et al. 2002; 
Schmutz  2009).  Numerous  researchers  have 
used  band‑recovery  data  to  estimate  survival 
and recovery rates (Francis et al. 1992, Lawrence 
et al. 1998a, Powell et al. 2004, Sheaffer et al. 2004, 
Calvert  and  Gauthier  2005,  Alisauskas  et  al. 
2006, Eichholz and Sedinger 2007), chronology 
of migration and harvest  (Sheaffer et  al.  2004, 
Sheaffer et al. 2005, Eichholz and Sedinger 2006, 



Luukkonen et al. 2008), and the derivation and 
distribution  of  harvest  (Sheaffer  and  Malecki 
1987,  Lawrence  et  al.  1998b,  Fritzell  and 
Luukkonen 2004, Powell et al. 2004, Alisauskas 
et  al.  2006)  for  geese.  Knowledge  of  recovery 
and  annual  survival  rate  estimates  of  geese 
(Branta spp.) can be used in the establishment 
of  harvest  regulations  (see  Nichols  1991a, 
Baldassarre and Bolen 1994, Hestbeck 1994). 
Sheaffer  and  Malecki  (1995)  stated  that 



low  recovery  rates  of  Canada  goose  (Branta 
canadensis) bands are a problem in many band‑
recovery analyses across North America. They 
documented  recovery  rates  for  the  Atlantic 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population  of  Canada  geese  of  only  3.3  and 
6.1%  for  adults  and  immatures,  respectively. 
However, Sheaffer and Malecki (1995) conducted 
their study prior to the changes in inscriptions 
on  aluminum  leg‑bands  that  have  increased 
reporting  rates  (Doherty  et  al.  2002,  Royle 
and Garretson 2005). Reporting,  recovery, and 
survival rates, as well as harvest demography, 
may  vary  both  spatially  and  temporally  for 
leg‑banded  waterfowl  (Nichols  et  al.  1995b, 
Royle and Dubovsky 2001, Calvert et al. 2005, 
Royle  and  Garretson  2005,  Alisauskas  et  al. 
2006, Zimmerman et al. 2009b, Rice et al. 2010). 
Generating accurate estimates of harvest  rates 
requires  a  reliable  estimate  of  band‑reporting 
rates. Only recently have reliable band‑reporting 
rates for geese been estimated (Zimmerman et 
al. 2009b), and a region‑specific estimate of 0.763 
(+ 0.090) was provided for giant Canada geese 
(Branta  canadensis  maxima)  in  Harvest  Area  4 
that includes South Dakota. Prior to this recent 
study,  reporting  rate  estimates  for  mallards 
(Anas  platyrhynchos) were  used  as  a  surrogate 
for various populations of geese.
There  have  been  few  published  studies  in 



which  estimates  of  harvest  parameters  and 
annual survival  rates have been generated  for 
giant  Canada  geese  banded  in  the  northern 
Great Plains, even though such information has 
been  identified  as  important  for management 
decisions  (Gabig  2000,  Vrtiska  et  al.  2004). 
Gleason  (1997)  conducted  an  analysis  of 
geographic and temporal trends of the recovery 
and  annual  survival  rates  of  banded  giant 
Canada geese from South Dakota during 1955 
to  1995. Also, Gleason  et  al.  (2003)  completed 
an analysis of temporal and geographic trends 
in  banded  Canada  geese  in  South  Dakota, 
but  the  authors  did  not  include  recovery  or 
survival  estimates  as  part  of  their  analysis. A 
band‑recovery analysis study on Canada geese 
from South Dakota was conducted during the 
period when  the  goose  population was  being 
introduced (Kuck 1973).
Populations  of  giant  Canada  geese  have 



increased dramatically in South Dakota through 
the  late  1990s  and  into  the  early  2000s.  The 
population  exceeded  management  objectives, 
and  the  increasing population has  resulted  in 
many  goose  nuisance  problems  (Gabig  2000). 
Because  of  this  population  increase,  South 
Dakota  Department  of  Game,  Fish  and  Parks 



(SDGFP)  implemented  a  2‑week  hunting 
season  during  September  in  10  counties  in 
eastern South Dakota during 1996, with a daily 
limit  of  either  1  or  2  geese  (Vaa  et  al.  2010). 
Since that time, the season has been liberalized 
and now  includes  55  counties  throughout  the 
state, with a daily limit of 5 geese and a season 
length from roughly September 5 to 30 (Vaa et 
al.  2010).  The  September  season was  initiated 
under  the  premise  that  hunting  mortality  is 
an  additive  source  of  mortality  for  Canada 
goose  populations,  and  a  more  liberalized 
harvest  during  this  time  frame would  reduce 
the  resident  population  while  minimizing 
impacts  to  migrant  Canada  geese  (Rexstad 
1992, Gabig 2000, Coluccy et al. 2004, Vrtiska et 
al. 2004). The September goose‑hunting season 
has  resulted  in  an  increase  in  harvest  over 
time,  but  high  productivity  of  giant  Canada 
geese  is  evident  (Dieter and Anderson 2009a), 
and  extended  hunting  season  appears  to  be 
only  minimally  effective  at  controlling  the 
increasing population. As part of a larger study, 
we  analyzed  band‑recovery  data  for  resident 
giant  Canada  geese.  The  objectives  for  this 
study were  to document spatial and  temporal 
variation of the distribution of band recoveries, 
harvest  chronology,  and  estimate  recovery, 
survival,  and  harvest  rates  of  Canada  geese 
banded in eastern South Dakota. In addition, we 
compared our recovery and survival estimates 
(2000 to 2003) to estimates from Gleason (1997) 
from roughly the same geographic area during 
1967 to 1995.



Study area and methods
We captured giant Canada geese in Brookings, 



Clark, Codington, Day, Hamlin, Kingsbury, and 
Lake counties in eastern South Dakota (Figure 
1).  These  7  counties  were  within  the  Coteau 
des  Prairies  (hereaHer, Coteau)  physiographic 
region (Gab 1979). The region was characterized 
by a Humid Continental B climate with average 
annual  temperatures  ranging  from roughly 6º 
C in the northern portion of  the study area to 
approximately  8º  C  in  the  southern  portion 
(Hogan and Fouberg 1998). The  large number 
and diversity of wetlands on the Coteau were 
used  extensively  by  breeding  and  staging 
waterfowl  (Bellrose  1980,  Baldassarre  and 
Bolen 1994). Agriculture was the predominant 
land use in the study area (Hogan and Fouberg 
1998). 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Terms  used  herein  follow  definitions 
described  in  more  detail  by  Brownie  et  al. 
(1985), Nichols et al. (1995b), and Gustafson et 
al.  (1997).  For  our  study,  assumptions  follow 
those described by Pollock and Raveling (1982) 
and  Brownie  et  al.  (1985)  for  band‑recovery 
data  and  estimating  recovery  and  survival 
rates. A direct recovery is defined as a banded 
bird found shot or dead during the first hunting 
season following banding and reported  to  the 
U.S. Fish and Wildlife Service Bird Banding Lab 
(BBL). An  indirect  recovery  is  a  banded  bird 
shot or found dead during any hunting season 
following the first hunting season aHer banding 
and reported to the BBL. 
The  recovery  rate  for  year  i was  defined  as 



the  probability  that  a  goose  alive  at  the  time 
of banding in year  i was recovered during the 
hunting  season  of  year  i,  and  was  reported 
to  the  BBL.  The  band  reporting  rate  was  the 
percentage of banded birds shot and retrieved 
by hunters that were subsequently reported to 
the BBL. In 2000, we used bands that included 



only an address inscription (“WRITE BIRD 
BAND  LAUREL MD  20708  USA”).  From 
2001  to  2003, we  used  bands  that  had  an 
inscription as well as a phone number  (1‑
800‑327‑BAND).  We  recognize  that  band 
reporting  rates  may  have  been  slightly 
higher  for  bands  with  a  1‑800  telephone 
number  inscription,  but  we  had  no  way 
to control for a potential band‑type bias in 
this short‑term study (Doherty et al. 2002). 
Further,  given  the  limited  geographical 
extent of our banding program, we do not 
believe  that  reporting  rates  would  vary 
substantially within the study area over the 
period studied (Royle and Garretson 2005, 
Zimmerman et al. 2009b). The survival rate 
for  year  i  was  the  probability  that  a  bird 
alive during year  i at  the  time of banding 
survived until the time of banding in year i 
+ 1. For sorting purposes of band‑recovery 
data,  we  defined  hunting  seasons  as  the 
period from September 1 through February 
15 (Nichols and Hines 1987, Blandin 1992). 
We obtained band‑recovery data from the 
BBL in Laurel, Maryland.



Trapping and banding 



We  captured  giant  Canada  geese  of  3 
age  cohorts  (molting  adults,  subadults, 



and  goslings)  during  their  summer  flightless 
period (June 23 to July 11) by driving them into 
a  corral‑type  trap  (Cooch  1953).  We  fieed  all 
trapped and unbanded geese with a  standard 
USFWS aluminum leg‑band. We used plumage 
characteristics  and  cloacal  examinations  to 
determine age and sex of geese (Hanson 1965). 
We  classified  the  age  class  of  geese  as  adults 
or  as  flightless  immature  or  local  (hereaHer 
immatures) geese. We recorded band numbers 
of  all  previously  banded  geese  recaptured 
during  this  study  before  they  were  released, 
and we reported all recaptures to the BBL. We 
marked some geese with neck‑collars and very 
high‑frequency (VHF) transmieers or platform 
transmieing  terminals  (PTT;  Anderson  and 
Dieter 2009, Dieter and Anderson 2009a, 2009b). 
Herein,  we  limit  our  analyses  only  to  geese 
banded  with  standard  aluminum  leg‑bands 
and  shot  or  found  dead  and  reported  to  the 
BBL  during  the  2000–2001  through  2004–2005 
hunting  seasons.  Similar  to  Balkcom  (2010), 
we  assumed  no  band  loss  during  the  study 



Figure 1. Locations where Canada geese were captured, 
leg-banded, and released in Brookings, Clark, Codington, 
Day, Hamlin, Kingsbury, and Lake counties of eastern 
South Dakota (June 23–July 11, 2000–2003.)
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period, and we do not include any estimates of 
band loss in survival or recovery rate estimates 
(but see Coluccy et al. 2002, Zimmerman et al. 
2009a).



Distribution of recoveries 



We  defined  the  distribution  of  harvest  as 
the  proportion  of  band  recoveries  by  state  or 
province. We calculated proportions separately 
for both direct and indirect recoveries. Munro 
and  Kimball  (1982)  reported  that  harvest 
distributions  can  be  estimated  by  adjusting 
band  recoveries  by  estimates  of  differential 
band‑reporting rates. Conversely, Zimmerman 
et al. (2009b) documented liele spatial variation 
in  band‑reporting  rates  across  the  United 
States  for  Canada  geese  during  2003  to  2005. 
However, we estimated harvest distributions as 
the proportion of direct and indirect recoveries 
by  state  or  province,  assuming  that  reporting 
rates  did  not  vary  spatially  or  temporally 
because estimates of band‑reporting rates have 
not been generated for all states and provinces 
(Nichols et al. 1995b). We evaluated differences 
in the number of recoveries (direct and indirect) 
occurring  in different states or provinces with 
Chi‑square goodness‑of‑fit tests. Only the top 5 
states and provinces were used in this analysis 
because  data  from  other  areas  were  sparse 
(i.e.,  <5  returns).  Comparisons  of  recovery 
distributions between  total direct and  indirect 
band‑recoveries were evaluated using Program 
CENTROID  (Mardia  1967,  Batschelet  1972). 
This  soHware  uses  the Mardias U‑test  to  test 
the hypothesis  that 2  samples  (indirect versus 
direct recoveries) belong to the same bivariate 
distributions. We used program CENTROID to 
compute  the mean  longitude  and  latitude  for 
recoveries in each group and then secured a test 
statistic  (U)  and  associated  P‑value.  We  used 
ArcView®  3.2  GIS  (Environmental  Systems 
Research  Institute,  Redlands,  Calif.)  soHware 
to plot the overall distribution of all direct and 
indirect recoveries.



Chronology of harvest



We  calculated  the  proportion  of  direct  and 
indirect  recoveries  occurring  within  months 
during  the  hunting  season  from  September 
through  the  following  February.  However, 
we  were  most  interested  in  determining  the 
proportion of geese that were harvested during 



the  September  hunting  season.  We  also  used 
ArcView® 3.2 GIS  soHware  to plot direct  and 
indirect  band  recoveries  by months. We  used 
Chi‑square  tests  to  determine  differences  in 
number of direct and indirect recoveries among 
harvest  months  by  age‑class  (adults  versus 
immatures).



Estimation of recovery and annual 



survival rates 



We  generated  annual  estimates  of  recovery 
and survival rates from band‑recovery models 
of  Brownie  et  al.  (1985)  in  Program  MARK 
(White and Burnham 1999). Notation for band‑
recovery models followed Brownie et al. (1985), 
where S represented survival and f represented 
recovery  parameters  for  adults.  Immature 
survival  and  recovery  parameters  were 
denoted by S´ and  f´,  respectively.  Subscript  t 
on  the  model  parameters  represented  time‑
dependence,  and  subscript  i  represented  a 
specific  year.  For  example,  f´i  represents  the 
recovery rate for geese banded as young in year 
i.
We used the design matrix in program MARK 



to  develop  alternative  models.  We  defined 
Model  1  (S  a*t  f  a*t)  as  the  fully  parameterized 
global  model.  This  model  assumed  that 
survival  and  recovery  rates were year‑specific 
and  band‑reporting  rates  were  independent 
of  time  since  the geese were banded. We also 
analysed  3  other  Brownie  models,  which 
were  reduced‑parameter  models  that  have 
restrictions  in  recovery and survival  rates. All 
other  parameters  were  the  same  as  Model  1. 
Model 2 (S ft) assumed that survival rates were 
constant  from year  to year, but  recovery  rates 
were year‑specific. Model 3 (S f) assumed that 
both  survival and  recovery  rates did not vary 
over time. Model 4 (St f) assumed that survival 
rates were year‑specific, but that recovery rates 
did not vary over time. Due to short duration of 
the study and our specific objectives, we limited 
the number of potential competing models and 
did  not  include  other  potential  confounding 
main effects or covariates (Lebreton et al. 1992, 
Burnham  and Anderson  2002, Williams  et  al. 
2002,  Mills  2006).  We  estimated  confidence 
intervals by using the standard error associated 
with a given recovery or survival estimate from 
the best approximating model and multiplying 
by a factor of 1.962 (Zar 2009).
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We began model selection by first examining 
the fit of the fully parameterized model to the 
data.  We  assessed  the  goodness‑of‑fit  (GOF) 
for  this model  to  the  data  using  a  parametric 
bootstrap  approach.  We  determined  if 
over‑dispersion  was  present  in  the  data  by 
calculating a variance inflation factor (hereaHer 
ĉ; Lebreton et al. 1992). If ĉ > 1, over‑dispersion 
was  present.  We  considered  over‑dispersion 
likely, given that the assumption of independent 
fates of marked individuals is almost certainly 
violated  for Canada geese due  to  their  strong 
familial  bonds,  which  are  retained  at  least 
through  their  first  migration  (Raveling  1969, 
1978,  Sulzbach  and  Cooke  1978,  Hestbeck 
et  al.  1990,  Gleason  et  al.  2003).  We  derived 
estimates of ĉ by 2 methods, and we used the 
method  resulting  in  the  greatest  ĉ‑value  (i.e., 
more  conservative  estimate)  in  subsequent 
model  selection  and  parameter  estimation. 
The  first method  estimated  ĉ  by  dividing  the 
deviance  of  the  global model  by  the mean  of 
the  simulated  deviances  from  the  bootstrap 
GOF bootstrap samples (n = 1000). The second 



approach  involved  first  dividing  the  model 
deviance  by  the  deviance  degrees‑of‑freedom 
and  then  dividing  this  value  by  the  mean  ĉ 
estimated by the bootstrapped simulations. We 
used  a  Quasi‑Likelihood  Akaike  Information 
Criterion (QAICc) for model selection (Burnham 
and  Anderson  2002)  if  ĉ  >  1.  We  identified 
parsimonious  models  by  the  relative  ranking 
of  the QAICc values of  the  4 models with  the 
best  approximating  model  having  the  lowest 
QAICc value. We made model comparisons by 
taking the ratio of normalized Akaike weights 
(wi) between competing models  that  indicated 
the relative degree to which a particular model 
was beeer supported by the data than the other 
model  (Burnham  and  Anderson  2002).  The 
second  method  of  calculating  direct  recovery 
rates  simply  involved dividing  the number of 
geese shot and reported during the first hunting 
season aHer banding was completed by the total 
number banded.
We compared our estimates of recovery and 



survival  rates  from  the  best  approximating 
model  (lowest  QAICc  value  and  highest  wi) 



generated  in Program 
MARK to estimates of 
recovery  and  survival 
rates  from  Gleason 
(1997).  We  compared 
estimates  (GOF 
test)  using  Program 
CONTRAST  (Hines 
and Sauer 1989, Sauer 
and  Williams  1989) 
by  inpueing  point 
estimates  of  recovery 
and  survival  rates 
and  their  associated 
standard  errors. 
We  restricted  our 
comparisons  to  those 
in  Gleason  (1997) 
with  the  lowest  AIC 
value only for normal, 
wild  geese  banded  in 
eastern South Dakota, 
1967 to 1995.
We  compared  our 



estimates  of  recovery 
and survival rates from 
the best approximating 
model  (lowest  QAICc 



Table 1. Number of giant Canada geese (Branta canadensis maxima) in east‑
ern South Dakota banded (n), recovered, and reported to the BBL as shot or 
found dead during the hunting seasons of 2000 to 2004.



Age Year n
Number recovered



2000 2001 2002 2003 2004 Total



Adults 2000    316   42   23   14   10    7   96



2001    235   40   23   20   11   94



2002    504   75   45  23 143



2003    461   80  45 125



Total 2000–2004 1,516   42   63 112 155  86 458



Immature 2000    694 107   85   30   16   11 249



2001    521   98   58   38   29 223



2002    545   77   71   32 180



2003    563 129   54 183



Total 2000–2004 2,323 107 183 165 254 126 835



∑ 3,839 149 246 277 409 212 1,293
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value  and  highest  wi) 
generated  in  Program 
MARK  to  estimates  of 
recovery  and  survival 
rates  from  Gleason 
(1997).  We  compared 
estimates  (GOF 
test)  using  Program 
CONTRAST  (Hines 
and  Sauer  1989,  Sauer 
and  Williams  1989) 
by  inpueing  point 
estimates  of  recovery 
and  survival  rates 
and  their  associated 
standard  errors. 
We  restricted  our 
comparisons to those in 
Gleason (1997) with the 
lowest  AIC  value  only 
for  normal, wild  geese 
banded in eastern South 
Dakota,  1967  to  1995. 
In  addition,  we  used 
Program  CONTRAST 
to  compare  model‑
averaged  estimates  of 
survival  and  recovery 
rates  from  our  best 
approximating  model.  In  the  comparison  of 
our  survival  and  recovery  rates  (adult‑only), 
we used a Bonferonni adjustment to account for 
multiple  comparisons  (3‑year groups;  normal, 
wild;  adult‑only  from  Gleason  1997:table  29), 
such  that  the  adjusted  α  level was P  =  0.05  ÷ 
3  =  0.02. We  used  the  same  significance  level 
for  recovery  rate  comparisons  between  our 
estimates  and  those  of  Gleason  (1997).  We 
adjusted the α level to P = 0.05 ÷ 4 = 0.013 in our 
comparison  of model‑averaged  recovery  rates 
between adults and immatures.



Harvest rates 



The  2  primary  concerns  with  recovery 
analysis  for  Canada  geese  are  that  recovery 
rates  are  typically  low  (i.e.,  <10%),  and,  until 
recently,  most  studies  used  band‑reporting 
rates for mallards (Sheaffer and Malecki 1995). 
We used  the  0.763  that was  generated  from a 
recent  study  on  Canada  geese  for  our  value 
of  reporting  rate  (Zimmerman  et  al.  2009b). 
We  calculated  harvest  rates  (H)  by  using  the 



estimated direct recovery rates and the formula 
H = recovery rate ÷ reporting rate (Henny and 
Burnham 1976). 



Results
Trapping, banding, and distribution of 



recoveries 



We banded  3,839 Canada geese  (Table  1)  at 
25 sites  in  the 7 counties during  the summers 
of  2000  to  2003.  Of  the  total  recoveries  (n  = 
1,293),  648  and  645  were  direct  and  indirect, 
respectively, from geese that were shot or found 
dead during the 2000 to 2004 hunting seasons 
(Table  2).  South  Dakota  accounted  for  76.5% 
direct and 68.5% indirect band recoveries (ages 
and sexes pooled; Tables 2 and 3). Kansas ranked 
a distant second, with only 9.7 and 7.1% of direct 
and indirect recoveries, respectively. The most 
distant  recoveries  (13  indirect)  detected  west 
of  South  Dakota  occurred  in  Saskatchewan, 
Canada. The most‑distant recoveries (5 indirect) 
detected east of South Dakota included 1 adult 
goose  recovered  in  Indiana  and  4  immature 



Table 2. Distribution of direct recoveries of adult and immature giant 
Canada geese (Branta canadensis maxima) banded in eastern South Dakota, 
2000 to 2003.



Adult  State or province of direct recovery



Year n SD KS NE MO IA OK ND MN



2000   42    31   5 2 1 2 1 0 0



2001   40    31   1 0 3 2 2 0 1



2002   75    59   4 3 2 0 4 3 0



2003   80    74   4 1 0 1 0 0 0
Total 237 195 14 6 6 5 7 3 1



(%) (82.3) (5.9) (2.5) (2.5) (2.1) (3.0) (1.3) (0.4)



Immature State or province of direct recovery



Year n SD KS NE MO IA OK ND MN



2000 107   65 20   5   8  4 3 2 0



2001   98   64   7 16   7  2 1 1 0



2002   77   64   9   0   1  1 1 1 0



2003 129 108 13   2   2  1 2 0 1



Total 411 301 49 23 18  8 7 4 1



(%) (73.2) (11.9) (5.6) (4.4) (2.0) (1.7) (1.0) (0.2)



∑ 648 496 63 29 24 13 14 7 2



(%) (76.5) (9.7) (4.5) (3.7) (2.0) (2.2) (1.1) (0.3)
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geese  recovered  in  Illinois.  The  most‑distant 
recovery  (indirect)  to  occur  north  of  South 
Dakota was an adult male goose recovered near 
The Pas, Manitoba. The most‑distant  recovery 
(25 direct and indirect) detected south of South 
Dakota  occurred  in  Oklahoma.  There  was  a 
difference  in  the  number  of  recoveries  (both 
direct and indirect) by state or province (χ2 



4 = 
14.22 P ≤ 0.05).
Program  CENTROID  indicated  that  distri‑



butions  of direct  and  indirect  recoveries were 
different  (U  =  11.22,  P  =  0.004).  The  mean 
coordinates for direct recoveries (n = 648) were 
43.42°  N  and  96.86°  W,  whereas  the  mean 
coordinates  for  indirect  recoveries  (n  =  645) 
were  farther  north  and west  (44.28° N,  97.01° 
W).  Direct  recoveries  occurred  in  8  states 
(Figure 2), but South Dakota accounted for the 
greatest proportion of direct recoveries for both 
adult  (82.3%)  and  immature  cohorts  (73.2%). 
Kansas ranked second for both adult (5.9%) and 
immature geese (11.9%).
Indirect  recoveries  were  documented  from 



12 states and provinces (Table 3). South Dakota 



accounted for the greatest proportion of indirect 
recoveries for both adult (76.9%) and immature 
geese (64.2%). Kansas ranked second for adults 
(5.4%),  and  North  Dakota  ranked  second  for 
immature  geese  (8.7%).  Eighty‑six  indirect 
recoveries occurred north of South Dakota (46° 
N  latitude), which  accounted  for  13.3%  of  all 
indirect recoveries (Figure 3). Indirect recoveries 
from south of South Dakota (n = 99) accounted 
for 15.3% of the total indirect recoveries. AHer 
we ploeed both direct and indirect recoveries, 
it was  apparent  that  the  goose migration was 
south  to  slightly  southeasterly, with  relatively 
few recoveries occurring directly east or west of 
banding locations (Figures 2 and 3).



Chronology of harvest 



We used 1,264 band recoveries in estimating 
harvest  chronology  because  dates  were  not 
assigned for some records (Table 4). There was 
a difference in the number of direct and indirect 
recoveries  by month  (χ2



8 =  16.44 P  ≤  0.05)  for 
adult  and  immature  cohorts.  Half  (49.9%)  of 
direct and 41.4% of indirect recoveries occurred 



Table 3. Distribution of indirect band recoveries from adult and immature giant Canada geese 
(Branta canadensis maxima) banded in eastern South Dakota, 2000 to 2003.



Adult State or province of indirect recovery



Year n SD ND MB SK MN KS NE MO IA OK IN



2001  23  17 1 2 0 0 0 1 2 0 0 0



2002  37  25 2 1 0 2 2 1 2 0 1 1



2003  75  59 2 0 0 1 4 4 3 0 2 0



2004  86  70 2 2 2 1 6 0 1 0 2 0



Total 221 171 7 5 2 4 12 6 8 0 5 1



(%) (76.9) (3.2) (2.3) (0.9) (1.8) (5.4) (2.7) (3.6) (0.0) (2.7) (0.5)



Immature State or province of indirect recovery



Year n SD ND MB SK MN KS NE MO IA OK IL



2001   85   54 12  3  1  4   6   4 0 0 1 0



2002   88   56   5  5  3  4   6   2 4 0 1 2



2003 125   88   6  7  1  4 10   4 1 2 1 1



2004 126   74 14  5  6  6 12   1 3 2 2 1



Total 424 272 37 20 11 18 34 11 8 4 5 4



(%) (64.2) (8.7) (4.7) (2.6) (4.2) (8.0) (2.6) (1.9) (0.9) (1.2) (0.9)



∑ 645   443 44 25 13 22 46 17 16 4 10 5



(%) (68.5) (6.8) (3.9) (2.0) (3.4) (7.1) (2.6) (2.5) (0.6) (1.7) (0.6)
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during  the  September  hunting  season. Adults 
were  recovered  at  proportionally  higher  rates 
(49.2%; direct and indirect pooled) as compared 
to  immatures  (43.8%)  during  the  September 
season.  Most  direct  recoveries  during  the 
September  season  occurred  in  South  Dakota. 
However,  indirect recovery encounters during 
September  occurred  at  a  much  larger  spatial 
scale  and  included  North  Dakota,  Manitoba, 
and  Saskatchewan.  About  25%  of  the  band 
recoveries  occurred  in  October  with  293  of 
325  geese  harvested  in  South Dakota.  During 
November,  99  of  132  recoveries  were  from 
South  Dakota.  Recoveries  during  December, 
January, and February were similar, with geese 
being shot primarily on  their wintering areas. 
Within South Dakota, 523 (55%) of the resident 
geese harvested were shot  in September, with 
the  remaining  45%  being  harvested  during 
October through December.



Estimates of annual recovery and 



survival rates 



The  GOF  test  of  the  data  to  the  global 
model  provided  evidence  of  slight  lack‑of‑
fit  and  overdispersion  of  the  data  (ĉ  =  1.33). 
A  comparison  of  the  QAICc  values  of  the  4 
models  indicated  that  Model  2  (S  ft)  had  the 
lowest value (4690.44), with the greatest model 
weight (0.842); thus, we selected it as the most 
appropriate  model,  given  the  data.  Model  1 
with  a model weight  of  0.1371  received  some 
support and was within 3.63 units of Model 2. 
Model 2 was approximately 6 times beeer (w1 to 
w2 = 0.84 to 0.14) than the global model. Under 
Model 2, model‑averaged annual survival rates 
(95%  CI)  for  the  adult  and  immature  cohorts 
were 0.52 (0.46, 0.59) and 0.68 (0.57 to 0.79; χ2



1 
= 5.45 P = 0.02),  respectively  (Table 5). Model‑
averaged estimates of  recovery  rates  (95% CI) 
for adult and immature geese were 0.160 (0.13 
to 0.19) and 0.178 (0.14 to 0.21) (χ2



1 = 0.528 P = 
0.47),  respectively  (Table  5). A  comparison  of 
recovery rates for both age‑classes among year 
(2 groups × 4 years) indicated no difference (χ2



1 
= 9.77 P  = 0.20; Table 5). The highest  recovery 
rate  estimates  were  derived  for  the  2003  to 
2004 hunting season. Specifically,  the recovery 
rate estimates for adult and immature cohorts 
were 0.19 (0.16 to 0.21) and 0.23 (0.19 to 0.27), 
respectively. 
Adult survival rates from this study represent 



Figure 2. Direct band recoveries (n = 648) from gi-
ant Canada geese (ages pooled) shot or found dead 
during the 2000–2003 hunting seasons and reported 
to the USGS Bird Banding Laboratory, Laurel, Mary-
land. Multiple dots in close proximity represent >1 
recovery at a given latitude-longitude.



Figure 3. Indirect band recoveries (n = 645) from 
giant Canada geese (ages pooled) shot or found 
dead during the 2000 to 2004 hunting seasons and 
reported to the USGS Bird Banding Laboratory, Lau-
rel, MD. Multiple dots in close proximity represent >1 
recovery at a given latitude-longitude.
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one  of  the  lowest  survival  rates  recorded  for 
Canada  geese,  but  were  within  the  range  of 
values  reported  for  immature  Canada  geese 
(Table 6). A comparison of survival rates from 
this study to rates provided  in Gleason (1997) 
indicate major  declines  in  adult  survival  over 
time  for  giant Canada geese  banded  in  South 
Dakota.  A  comparison  of  our  adult  survival 
rate  (0.523)  to  adult  survival  (sexes  pooled) 
estimates  (95% CI)  for  the  1967  to  1976  (0.71; 
0.66 to 0.76) (χ2



1 = 18.57 P < 0.001), 1977 to 1987 
(0.98; 0.92 to 1.04) (χ2



1 = 100.75 P < 0.001), and 
1988  to 1995  (0.85;  0.49  to 1.20)  (χ2



1  =  3.08 P < 
0.08)  year  periods  from  Gleason  (1997,  Table 
29) indicate steep declines of approximately 19 
to 46%, respectively. Comparisons of  recovery 
estimates  from  our  study  (0.160)  to  those 
documented by Gleason (1997) for these same 
year periods (1967 to 1976 = 0.08; 1977 to 1987 = 
0.05; 1988 to 1995 = 0.06) were all significant (P 
< 0.001), indicating major increases in recovery 
rates. 



Harvest rates 



Average  harvest  rates  were  slightly  higher 
for  immatures  (0.233)  than  for  adults  (0.160), 
which was likely a function of higher recovery 
rates for immatures (Table 5). Harvest rates for 
adults  ranged  from 0.172  (2000–2001)  to  0.224 
(2001–2002)  and  averaged  0.19  (0.16–0.23). 
Harvest rates  for  immatures ranged from 0.19 
(2002–2003) to 0.300 (2003–2004) and averaged 
0.23  (0.19  to  0.27).  The  average  harvest  rate 
(ages  pooled,  across  years)  estimated  for  this 
study was 0.22 (0.20 to 0.25). 



Discussion
Distribution of recoveries
Giant Canada geese banded in eastern South 



Dakota  were  recovered  in  10  states  and  2 
provinces, but most direct (0.765) and indirect 
(0.685)  recoveries  occurred  in‑state.  Raveling 
(1978) stated that a high in‑state proportion of 
recovery is typical when the goose population 
delays  departure  from  the  banding  state, 



Table 4. Harvest chronology for both direct and indirect band recoveries by age‑class for giant 
Canada geese (Branta canadensis maxima) in eastern South Dakota, 2000 to 2004.



Chronology of recoveries



Cohort September October  November  December Jan.–Feb. Total



Adulta 130 44 21 21 16   232



(%) (56.0) (19.0) (9.1) (9.1) (6.9)



Immatureb 186 78 37 54 46   401



(%) (46.4) (19.5) (9.2) (13.5) (11.5)



Adultc  88 69 24 15 16   212



(%) (41.5) (32.5) (11.3) (7.1) (7.5)



Immatured 173 134 50 45 17   419



(%) (41.3) (32.0) (11.9) (10.7) (4.1)



∑ 577 325 132 135 95 1,264



(%) (45.6) (25.7) (10.5) (10.7) (7.5)
 



a Direct recoveries for giant Canada geese banded as adults during the summer molting period.
b Direct recoveries for giant Canada geese banded as immatures (banded in the same year of hatch) 
during the summer molting period.
c Indirect recoveries for giant Canada geese banded as adults during the summer molting period.
d Indirect recoveries for giant Canada geese banded as immatures (banded in the same year of 
hatch) during the summer molting period.
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Table 5. Estimates of survival and recovery rates for giant Canada geese (Branta canaden‑
sis maxima) banded in eastern South Dakota, 2000 to 2003. Models represent band‑recov‑
ery models from Brownie et al. (1985) and are ordered based on model weights (wi) using quasi‑likelihood Akaike Information Criterion (QAICc) corrected for small sample size 
and overdispersion (Burnham and Anderson 2002).



Model 2a
(S ft)



Adult Immature Adult Immature



Year Ŝi SE Ŝi SE fi SE fi SE



2000–2003 0.523 0.034 0.676 0.056 ‑ ‑ ‑ ‑



2000 ‑ ‑ ‑ ‑ 0.131 0.022 0.151 0.015



2001 ‑ ‑ ‑ ‑ 0.171 0.017 0.191 0.020



2002 ‑ ‑ ‑ ‑ 0.153 0.014 0.142 0.017



2003 ‑ ‑ ‑ ‑ 0.185 0.015 0.229 0.020



2000–2003 ‑ ‑ ‑ ‑ 0.160 0.017 0.178 0.018



Model 1b
(St ft)



Adult Immature Adult Immature



Year Ŝi SE Ŝi SE fi SE fi SE



2000 0.421 0.078 0.534 0.073 0.133 0.022 0.154 0.015



2001 0.642 0.10 0.773 0.109 0.200 0.024 0.188 0.020



2002 0.538 0.091 0.751 0.130 0.145 0.015 0.141 0.017



2003 ‑ ‑ ‑ ‑ 0.174 0.020 0.229 0.020



Model 3c
(S f) Adult Immature Adult Immature



Year Ŝi SE Ŝi SE fi SE fi SE



2000–2003 0.535 0.034 0.688 0.054 0.162 0.010 0.177 0.010



Model 4d
(St f)



Adult Immature Adult Immature



Year Ŝi SE Ŝi SE fi SE fi SE



2000–2003 ‑ ‑ ‑ ‑ 0.161 0.009 0.177 0.008



2000 0.478 0.072 0.611 0.062 ‑ ‑ ‑ ‑
2001 0.540 0.064 0.723 0.076 ‑ ‑ ‑ ‑
2002 0.603 0.062 0.775 0.094 ‑ ‑ ‑ ‑



2003 ‑ ‑ ‑ ‑ ‑ ‑ ‑ ‑
a Model 2 (S ft) assumed that survival rates were constant from year to year.
b Model 1 (S a*t f a*t) assumed survival and recovery rates are year‑specific and band‑report‑
ing rates were independent of time since release. 
c Model 3 (S f) assumed that both survival and recovery rates did not vary over time.
d Model 4 (St f) assumed that survival rates are year‑specific, but that recovery rates did 
not vary over time.
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which  is  the  case  in  eastern 
South Dakota. Powell et al. (2004) 
reported that approximately 75% 
of  geese  banded  in  Nebraska 
were recovered in‑state. Gleason 
(1997)  also  reported  a  high  in‑
state  recovery  distribution  for 
direct (0.666) and indirect (0.606) 
recoveries  for  geese  banded  in 
eastern South Dakota during 1955 
to  1995. We aeribute  the higher 
proportion of in‑state recoveries 
to  the  early  opening  date  and 
liberal bag‑limit of the September 
hunting  season,  as  geese  that 
do  not  exhibit  northward  post‑
molt  movements  remain  in 
South Dakota during September 
(Anderson  2006).  Over  45%  of 
the  total  recoveries  were  from 
the September hunting season. 
Kansas  accounted  for  9.7% 



of  the  total  direct  recoveries 
and  7.1%  of  the  total  indirect 
recoveries,  compared  to  12.9% 
and 13.6% estimated by Gleason 
(1997).  Gleason  (1997)  reported 
that  Texas  was  a  relatively 
important harvest state  for both 
direct (6.8%) and indirect (8.9%) 
recoveries, though South Dakota 
ranked  first  in  proportion  of 
direct  (66.6%)  and  indirect 
(60.6%)  recoveries.  Because 
none  of  our  banded  geese  was 
recovered in Texas, it appears that 
geese breeding  in South Dakota 
and their fledged young may be 
wintering farther north than they 
did  historically.  Gleason  (1997) 
reported <2% of total direct and 
indirect  recoveries  were  from 
north  of  South  Dakota,  but  we 
determined  that  >13%  of  band 
recoveries occurred north of the 
state.  We  aeribute  this  change 
in  harvest  distribution  to  an 
increase in northward post‑molt 
movements as suggested from the 
direct  recoveries  north  of  South 
Dakota, while indirect recoveries 



Table 6. Comparison of survival estimates (+SE) from several 
studies of giant  Canada geese (Branta canadensis maxima) in the 
United States and Canada.



Age class



Location
Adult S  Immature S  Source



Eastern South 
Dakota 0.523 ± 0.034 0.676 ± 0.056 This study



Southeastern 
Michigan 0.763 ± 0.055a 0.802 ± 0.127 Tacha et al. 



(1980)



Northern  
Quebec 0.714 ± 0.099a 0.67 ± 0.131 Sheaffer and 



Malecki (1998)
Atlantic 
Flyway
resident‑
nesting



0.677 ± 0.023a 0.696 ± 0.045 Sheaffer and 
Malecki (1998)



Eastern South 
Dakota



0.819 ± 0.166a (ages and 
sexes pooled) Gleason (1997)d



Atlantic 
Flyway 0.655 ± 0.810a 0.517 ± 0.764 Johnson and 



Castelli (1998)e



Westcentral 
Illinois 0.770 ± 0.019a 0.819 ± 0.021 Lawrence et al. 



(1998b)



Atlantic 
Flyway 0.677 ± 0.023a 0.696 ± 0.045 Sheaffer and 



Malecki (1998)



Akimiski 
Island,
Nunavut, 
Canada



0.846c 0.025 ± 0.1.7 Hill et al. (2003)f



Central  
Missouri 0.851 ± 0.020b 0.811 ± 0.020 Coluccy et al. 



(2004)



Nebraska 0.688 ± 0.016a 0.611 ± 0.029 Powell et al. 
(2004)



Alaska 0.68. ± 0.030b 0.490 ± 0.050 Eichholz and 
Sedinger (2007)



a Band‑recovery estimate.
b Mark‑resight estimate.
c Mark‑recapture estimate.
d Estimate includes ages and sexes pooled aHer testing for age 
and sex effects. This estimate was generated from Model M1 in 
Program ESTIMATE (Conroy et al. 1989) for geese banded in 
eastern South Dakota, 1987–1995. Refer to Gleason (1997, table 
29) for more detailed information.
e Sex‑, age, and area‑specific variation in survival estimates; 
represent range of values from 2 areas in the Atlantic Flyway, 
1969–1988. Refer to Johnson and Castelli (1998, table 6) for more 
detailed information.
f Estimates based on mark‑recapture and recoveries of leg‑
banded goslings (>1 yr old) and adults (>1 yr old) with precision 
estimated as confidence limits. The authors documented large 
differences between gosling survival estimates due to year ef‑
fects and body size and condition.
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were  the  result  of  both  northward  post‑molt 
movements  (Anderson  2006)  and  northward 
molt  migrations  (Anderson  and  Dieter  2009, 
Dieter and Anderson 2009b). Our data showed 
that  indirect recoveries were made from areas 
farther  north  than  were  direct  recoveries. 
Based  on  geographic  variation  in  survival 
rates and recovery distribution, Gleason (1997) 
proposed that potentially 3 different subflocks 
of  Canada  geese  breed  in  South  Dakota.  In 
Nebraska,  Powell  et  al.  (2004)  documented 
geographic variation  in  survival  and  recovery 
rates, and distribution of recoveries, suggesting 
subflocking within that population.
Most surviving Canada geese did not migrate 



to wintering areas south of South Dakota until 
aHer  inclement  weather  occurred  in  South 
Dakota,  causing wetlands  and  food  resources 
to become unavailable (Anderson 2006, Dieter 
and Anderson 2009b). Based on distribution of 
band recoveries, it appears that geese follow a 
south‑southeasterly  course  to  their  wintering 
areas  (see also Gleason 1997). Based on band‑
recoveries,  most  geese  appear  to  follow  a 
migration axis along the Iowa‑Nebraska border 
and then along the Missouri‑Kansas border.



Chronology of harvest



The chronology of band recoveries indicated 
that most geese banded in eastern South Dakota 
were harvested during the September hunting 
season. Specifically, 49.9% of the direct and 41.4% 
of  the  indirect recoveries occurred during this 
period. Gleason  (1997)  reported  that  49.7% of 
the direct and 45.1% of the indirect recoveries for 
Canada geese banded east of the Missouri River 
in South Dakota occurred during the month of 
October. We recognize, however, that there was 
no September season during the years of band‑
recovery  analysis  by  Gleason  (1997).  During 
his  study,  the  first  goose‑hunting  season  (i.e., 
regular season)  implemented  in South Dakota 
did not start until approximately October 1. The 
high proportion of band recoveries during the 
September  hunting  season  (i.e.,  the  first  open 
season)  that  we  found  is  likely  a  function  of 
the liberal limits of this season. Over half (55%) 
of the total harvest from the banded sample of 
Canada geese shot in South Dakota occurred in 
September. The high proportion of total goose 
harvest  during  the  September  season may  be 
replacing the harvest that traditionally occurred 



primarily during October and November (Vaa 
et al. 2010). Sheaffer et al. (2005) found a similar 
shiH  in  harvest  dates  in  several  midwestern 
states.



Recovery and annual survival rates



Annual  survival  rate  estimates  of  giant 
Canada  geese  during  this  study were  among 
the  lowest  reported  in  the  literature  (Table 6). 
Gleason (1997) reported a survival estimate for 
adult  Canada  geese  banded  in  eastern  South 
Dakota  (sexes  pooled)  of  0.71  during  1967  to 
1976 , 0.98 during 1967 to 1976, and 0.85 during 
1988 to 1995. These estimates were much higher 
than  this  study’s  survival  estimate  of  0.52. 
Coluccy  (2001)  reported  that  survival of giant 
Canada geese in central Missouri remained high 
despite liberalized harvest opportunity during 
Missouri’s  early  October  season.  In  contrast, 
Sheaffer  et  al.  (2005)  found  that  harvest  rates 
on adult geese from Illinois and Ohio increased 
by  a  factor  of  1.5  and  that  harvest  rates  for 
immatures  increased  by  a  factor  of  1.3  to  1.8 
aHer  implementation  of  September  hunting 
seasons. 
Our  study  indicates  that  survival  rates  of 



eastern  South  Dakota  resident  geese  have 
decreased  aHer  the  implementation  of  the 
September  hunting  season.  Our  low  survival 
estimate  coincides  with  high  estimated 
September season harvests of resident Canada 
geese in eastern South Dakota, with an estimate 
of  34,831  to  51,491  during  the  2000  to  2003 
seasons (Vaa et al. 2010). For our study, survival 
estimates for adults were lower than estimates 
derived for the immature cohort. Other studies 
also  have  reported  higher  survival  rates  for 
immature  geese  than  for  adults  (Tacha  et 
al.  1980,  Lawrence  et  al.  1998b,  Sheaffer  and 
Malecki 1998, Coluccy et al. 2004). 
Dieter  and  Anderson  (2009b)  documented 



fairly high rates of molt‑migration for Canada 
geese  captured  in  eastern  South  Dakota  for 
unsuccessful  breeders  (81%),  nonbreeders 
(56%),  and  successful  breeders  (20%).  The 
proportion  of  band  recoveries  from  north  of 
South  Dakota  was  poorly  documented  prior 
to the implementation of the September goose‑
hunting  season  (Gleason 1997; P. Mammenga, 
SDGFP,  personal  communication).  Therefore, 
it  seems  likely  that  the  increased  rate  of molt 
migration  may  be  influencing  current  annual 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survival rates for large Canada geese in South 
Dakota (see Luukkonen et al. 2008). It has been 
suggested that geese exhibiting molt migrations 
may  be  subject  to  greater  hunting  mortality 
than geese that remain near their breeding areas 
because geese that remain in familiar areas are 
probably  less  susceptible  to  hunting  (Ball  et 
al.  1981,  Lawrence  et  al.  1998a,  Luukkonen  et 
al.  2008). However,  it  is questionable whether 
this was  occurring within  South Dakota  aHer 
the  implementation of  the September hunting 
season.  Hestbeck  et  al.  (1990)  stated  that 
different  segments  of  a  goose population will 
be  exposed  to  differential  harvest  pressure 
when  harvest  rates  vary  or  among  regions 
within a state or among states. The number of 
goose hunters during the September season in 
eastern South Dakota has  shown a  significant 
decline  (F1,8  =  31.63, P  <  0.01)  from  a  high  of 
>26,000 in 2001 to approximately 14,000 in 2007 
(Vaa et al. 2010). However, since  the bag  limit 
increased  to  5  birds  daily,  the  goose  harvest 
has  remained  relatively  stable,  indicating  that 
while there are fewer hunters in the field, they 
are being more successful at harvesting geese. 
It is not uncommon for some groups of hunters 
to shoot from 25 to 50 geese per day early in the 
September season. In contrast, we suspect that 
hunting pressure would be much less for geese 
that exhibit a molt migration into Canada due to 
fairly dramatic declines in Canadian waterfowl 
hunter numbers (Boyd et al. 2002) even though 
many provinces open  their waterfowl seasons 
on  or  about  September  1.  The  peak  hunting 
pressure  from  U.S.  hunters  in  the  prairie 
provinces of Canada probably does not  occur 
until aHer the middle of September (Alisauskas 
et al. 2006).
Most  direct  recoveries  were  from  geese 



remaining  in  South  Dakota.  However,  a 
proportion  of  the  population  of  geese  re‑
sponsible  for  indirect  recoveries was  north  of 
South Dakota, which we documented as far as 
2,080 km north in Nunavut, Canada, during this 
same time period (Anderson and Dieter 2009). 
Molt  migrants  may  be  experiencing  higher 
hunting  mortality  on  their  return  migrations 
to South Dakota  (Ball  et al.  1981, Lawrence et 
al. 1998a, Coluccy 2001), but we do not know if 
this hunter mortality compares to the hunting 
mortality  suffered  by  more  sedentary  geese 
during the September season in South Dakota. 



Many  molt  migrants  are  not  returning  until 
later in October, with recoveries still occurring 
in Canada aHer October 15.
Sheaffer  et  al.  (2005)  found  recent  direct 



recovery  rates  for  most  Canada  geese  in  the 
Mississippi  Flyway  ranged  from  0.03  to  0.13. 
The  direct  recovery  rates  we  found  (0.16  to 
0.18)  were  comparable  to  those  reported  for 
Nebraska  geese  by  Powell  et  al.  (2004),  with 
recovery  rates  ranging  from  0.186  to  0.389. 
Gleason (1997) reported recovery rate estimates 
for giant Canada geese banded in eastern South 
Dakota at 0.06 to 0.07 from 1955 to 1995, which 
are much lower than what we found. Sheaffer 
and  Malecki  (1998)  reported  mean  annual 
recovery  rates  for  Atlantic  Flyway  resident 
nesting geese at 0.048  for adults and 0.077  for 
immatures. In southeastern Michigan, Tacha et 
al. (1980) reported recovery rate point‑estimates 
that  ranged  from  0.036  to  0.084.  In  Illinois, 
Lawrence et al. (1998b) reported mean recovery 
rate estimates of 0.053  for adults compared  to 
0.035 for immatures. 



Harvest rates



The harvest  rate over  the 4‑year period was 
0.222, which was higher than what Zimmerman 
et  al.  2009b  found  for  Mississippi  Flyway 
giant Canada geese (0.167) and what Balkcom 
(2010) found for rural geese in Georgia (0.202). 
Gleason  (1997)  reported harvest  rates of  0.170 
to  0.190  for  giant Canada  geese  using  a  band 
reporting rate of 0.36 banded in eastern South 
Dakota.  However,  using  a  reporting  of  0.763, 
the harvest rate would have been 0.08 to 0.09. 
The harvest rate we documented was near the 
highest harvest rate for giant Canada geese that 
has been documented, which was 0.272 to 0.320 
near Chesapeake Bay (Hestbeck 1994). 



Management implications
Based  on  band‑recovery  analyses  from 



our  study,  it  is  apparent  that  Canada  goose 
survival  rates  have  decreased,  and  recovery 
and harvest rates have  increased compared to 
those reported by Gleason (1997) from eastern 
South  Dakota.  Geese  raised  in  South  Dakota 
also are making considerable northward post‑
molt  movements  in  the  fall  (Anderson  2006). 
It  is  also  apparent  that  a  northward  molt 
migration of immatures, nonbreeders, and even 
some successful breeders is now more common 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than previously documented for South Dakota 
(Dieter and Anderson 2009b).
The  SDGFP  management  plan  goal  for 



resident  Canada  geese  is  a  spring  breeding 
population  count  of  80,000  geese,  but  the 
2005  to  2009  breeding  population  estimate 
ranged  from  100,000  to  160,000  birds  (Vaa  et 
al.  2010). We documented  a  high  harvest  rate 
with a high proportion of banded geese being 
harvested  during  the  September  hunting 
season. In addition, we documented one of the 
lowest  annual  survival  rates  ever  estimated 
for  a  population  of  Canada  geese  (see  Table 
6).  However,  management  goals  are  still  not 
being reached. Hestbeck (1994) found that the 
population  of  Canada  geese  in  the  Atlantic 
Flyway  still  increased,  with  a  harvest  rate  of 
0.23,  and  the  population  decreased,  with  a 
harvest rate of 0.32. Management goals may not 
be able to be reached with the current hunting 
regulations as in other areas of the United States 
(Ankeny 1996, Hindman et al. 2004, Vrtiska et 
al. 2004). 
South Dakota Department of Game, Fish, and 



Parks currently has proposed initiating a 9‑day 
August  management  harvest  in  2010.  North 
Dakota  had  an  August  management  harvest 
during  2008  and  2009  (with  a  daily  limit  of  5 
geese),  and  there  was  no  significant  increase 
in harvest in either year compared to previous 
years  when  only  the  September  season  was 
open prior  to  the  regular  season  (M.  Johnson, 
North  Dakota  Game  and  Fish,  personal 
communication). The proposal by SDGFP would 
allow hunters to harvest 8 Canada geese daily 
during  the  August  management  harvest  and 
also a daily limit of 8 geese during the September 
season. It is possible that the harvest of Canada 
geese during the August management harvest 
will  only  replace  the  harvest  that  has  been 
occurring in the September season (Sheaffer et 
al.  2005). However,  it  is  also possible  that  the 
increase  in  daily  bag  limit  and  longer  season 
may  increase harvest  sufficiently  to  reduce or 
stabilize the population of Canada geese. If not, 
SDGFP may have to consider using additional 
management tools to reduce the Canada goose 
population. A possible alternative would be to 
increase the Canada goose population goal to a 
more realistic number from 100,000 to 120,000. 
The current population goal is related more to 
landowner  tolerance  than  to  available  habitat 
for Canada geese. South Dakota Department of 



Game, Fish,  and Parks already has one of  the 
most successful programs in the United States 
for  reducing  crop  damage  by  Canada  geese 
(Radtke and Dieter 2010). 
We    recommend that SDGFP continue sum‑



mer‑banding  operations  of  Canada  geese 
in  eastern  South  Dakota.  The  movement  of 
molt‑migrant  geese  out  of  South  Dakota  and 
the  immigration  of  molt‑migrant  Canada 
geese  into  South  Dakota  from  other  states 
should  be  considered  when  selecting  the 
timing and  location of  summer Canada goose 
banding  operations  (Gleason  et  al.  2003, 
Fritzell  and  Luukkonen  2004,  Nichols  et  al. 
2004). A telemetry study that would provide a 
comparison of survival rate estimates between 
more  sedentary  resident  geese  and  those  that 
make  long‑distance  molt‑migrations  or  post‑
molt movements would be of particular interest 
(Groepper  et  al.  2008). A  long‑term  consistent 
banding effort selecting wetlands used almost 
exclusively by brood flocks to reduce potential 
bias  associated  with  survival  and  harvest 
parameters  should  continue  until  the  effects 
of  the  September  hunting  season  and  goose 
movements are beeer understood.
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Abstract: The population of giant Canada geese (Branta canadensis maxima) breeding 
in eastern South Dakota has increased dramatically since reintroduction efforts began in 
the 1960s. May breeding population levels of giant Canada geese exceeded population 
management goals set by the South Dakota Department of Game, Fish and Parks (SDGFP) 
by the mid-1990s, and the population has continued to increase into the 2000s. This population 
increase was accompanied by an increase in goose-related conflicts such as crop depredation. 
In 1996, a September hunting season was implemented in select counties in eastern South 
Dakota in an effort to reduce the giant Canada goose population. After its implementation, 
some hunters and biologists were concerned that the early September season was causing 
Canada geese to disperse from areas open to hunting due to hunting pressure. Herein, we 
describe post-molt movements by geese, particularly in relation to the September hunting 
season. We caught Canada geese in 7 counties in eastern South Dakota during the summer 
molting period, 2000 to 2003. We attached VHF (n = 153) and satellite transmitters (n = 43) 
on adult female geese with broods. We monitored movements of marked geese weekly from 
July through the fall freezing period. For this study, we considered major movements any post-
molt movement ≥40 km from the wetland in which the goose was banded prior to October 15. 
Forty-six percent of marked geese made major movements from July to September, and 43% 
moved during the first week of the September season, indicating that the season may have 
triggered their post-molt movement. Major movements were primarily in a northerly direction, 
and the longest documented post-molt movement was 474 km north. It appears that the onset 
of the September hunting season may have caused geese to move immediately before or 
during the first 10 days of the season. Post-molt movements prior to the September hunting 
season may simply have been a function of established, learned traditions, but the punctuated 
movement of geese during the opening weekend of the hunting season may have resulted 
from geese responding to the hunting season itself.



Key words: Canada geese, human–wildlife conflicts, hunting, post-molt movements, radio 
telemetry, resident geese, satellite transmitters, September hunting season



P+9&,1)3+(6  +4  .31()  '#63-#()  Canada 
geese (Branta canadensis maxima) have increased 
dramatically  (i.e.,  12%  per  year  from  1966  to 
1999; Gabig 2000) in eastern South Dakota since 
reintroduction efforts began, and the population 
appears  to  be  highly  productive  (Dieter  and 
Anderson  2009a).  The  population  objective 
for  South  Dakota,  based  on  aerial  surveys 
conducted in May by the U.S. Fish and Wildlife 
Service (Smith 1995), was 80,000 to 90,000 geese. 
But,  since  1998,  the  population  estimate  has 
averaged 126,200 (1998 to 2009; Vaa et al. 2010). 
The population increase has been accompanied 
by  an  increase  in  goose‑related  problems, 
primarily  crop  depredation  by  geese  during 



the  brood‑rearing  and  molting  period  (Flann 
1999, Schaible  et  al.  2005). From 2000  to 2009, 
the  South  Dakota  Department  of  Game,  Fish 
and  Parks  (SDGFP)  annually  spent  >$325,000 
on  Canada  goose  damage  management 
activities in >20 counties in the state (Vaa et al. 
2010). A September goose hunting season was 
implemented in 1996 for 10 counties (expanded 
to 56 counties in 2007) in eastern South Dakota, 
largely  under  the  presumption  that  increased 
hunting  pressure  would  increase  overall 
harvest  of  Canada  geese,  thereby  alleviating 
depredation  complaints  (Gabig  2000,  Sheaffer 
et al. 2005, Vaa et al. 2010). The early September 
season  (1996  to  2008)  resulted  in  an  average 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annual harvest of ~28,000 Canada 
geese,  ranging  from  a  low  of 
11,281  geese  during  1997  to  a 
high of 51,491 geese in 2001 (Vaa 
et  al.  2010).  Even  though  hunter 
numbers have declined during the 
early September season in recent 
years,  an  increasing  proportion 
(annual 0  =  22.58 +  SE  =  2.00%) 
of the total annual Canada goose 
harvest is comprised of geese shot 
during the early September season 
(SDGFP,  unpublished  data). 
Several years aHer the September 
season was initiated, there was a 
growing  concern  that  the  early 
hunting season was causing geese 
to  disperse  from  areas  open  to 
hunting to areas closed to hunting 
within the state or to other states 
(Dieter  and  Anderson  2009b).  It 
appeared  that  many  geese  were 
making  considerable  post‑molt  movements 
early  in  the  autumn,  possibly  in  response  to 
the September hunting season  (Anderson and 
Dieter 2009, Dieter and Anderson 2009b).
The  extent  of  post‑molt movement  paeerns 



of Canada geese and their response to hunting 
have not been  studied  in many  locations  (but 
see Mykut et al. 2004, Luukkonen et al. 2008). 
Most  studies  of  Canada  geese  have  involved 
documenting  local  movements  of  migrant 
geese  and  their  subflocking  behavior  around 
specific  refuge  areas  (Kennedy  and  Arthur 
1974, Koerner et al. 1974, Zicus 1981, Anderson 
and  Joyner  1985,  Schultz  et  al.  1988).  These 
subflocks exhibited discrete movement paeerns 
and differential harvest rates among subflocks 
(Koerner  et  al.  1974, Zicus 1981,  Schultz  et  al. 
1988, Powell et al. 2004). For example, Raveling 
(1978)  found  that  geese  banded  in  Manitoba 
and  migrated  through  Rochester,  Minnesota, 
sustained much higher harvest rates than those 
migrating  farther  west.  Using  band‑recovery 
data  only,  Powell  et  al.  (2004)  documented 
subpopulations  of  Canada  geese  in  Nebraska 
that  differed  with  respect  to  movements 
and  survival  (but  see  Groepper  et  al.  2008). 
However,  none  of  these  studies  documented 
the  full  extent  of  post‑molt  movements  of 
Canada geese. Other  than  leg‑band recoveries 
(Gleason  1997, Gleason  et  al.  2003),  there  has 



not been any previous research regarding post‑
molt  movements  of  Canada  geese  in  eastern 
South Dakota.
Effective  management  of  eastern  South 



Dakota’s resident goose population requires an 
understanding  of  the  extent  of  subpopulation 
structure  and  post‑molt  movements.  The 
primary objective of this study was to document 
the extent of post‑molt movements made prior 
to fall freezing period by adult female Canada 
geese (and their broods). We wanted to describe 
post‑molt  goose  movements  and  chronology, 
particularly  in relation  to  the early September 
hunting season.



Study area
We  captured  Canada  geese  in  Brookings, 



Clark, Codington, Day, Hamlin, Kingsbury, and 
Lake counties in eastern South Dakota (Figure 
1).  Waterfowl  habitats  within  the  Central 
Flyway,  of which  South Dakota  is  a member, 
are described in detail by Brewster et al. (1976) 
and Bae et al. (1989). The 7 counties where we 
captured  geese  were  within  the  Coteau  des 
Prairies  (hereaHer, Coteau),  a glaciated  region 
between the James River Lowland to the west 
and the Minnesota River‑Red River Lowland to 
the  east  (Gab 1979, Hogan and Fouberg  1998, 
South Dakota Department of Game, Fish, and 
Parks  2005).  Elevation  ranged  from  518  m  in 



Figure 1. Counties and capture sites (as stars) in eastern South 
Dakota where Canada geese were captured and fitted with neck-
collars with VHF transmitters or PTTs, 2000–2003.
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the southeast to >610 m above sea level  in the 
northeast  (Hogan  and  Fouberg  1998).  The 
elevation  of  the  James  River  Lowland  ranged 
from 396 m to 426 m, and the Minnesota River‑
Red River Lowland to the east has as elevation 
about 244 m lower than the Coteau (Hogan and 
Fouberg 1998). The large number and diversity 
of wetlands in the Coteau are used extensively 
by breeding and staging waterfowl (Brewster et 
al. 1976, Bae et al. 1989, Naugle et al. 2001, U.S. 
Fish and Wildlife Service 2009).
The eastern edge of the study area lies within 



the  tall‑grass  prairie  gradually  giving way  to 
the  northern  mixed‑grass  prairie  to  the  west 
(Samson et al.  1998). However, because of  the 
rather gentle topography and increasing interest 
in row‑crop agriculture, much of the study area 
has  been  converted  to  crops  (Higgins  et  al. 
2002). The major agricultural crops within  the 
study  area  include  corn  (Zea  mays),  soybeans 
(Glycine max), wheat (Triticum aestivum), barley 
(Hordeum vulgare), alfalfa (Medicago sativa), and 
prairie‑wetland hay. Livestock production also 
is an important part of the agricultural economy. 
A more detailed description of the habitat types, 
vegetation,  soils,  climate,  and  topography  of 
the study area is available at SDGFP (2005).



Methods
Trapping 



We  captured  Canada  geese  (i.e.,  molting 
adults,  subadults,  and  goslings)  during  their 
summer  flightless  period  (June  23  to  July  11) 
from  2000  to  2003.  Prior  to  capturing  geese, 
we  visited  sites  to  ascertain  flock  size  and 
composition.  We  selected  capture  sites  with 
brood flocks because nesting females were our 
population  of  interest  for marking  (Anderson 
2006).  We  captured  geese  by  driving  them 
into  corral‑type  traps  (Cooch  1953)  placed  in 
shallow bays with gradually sloping shorelines. 
All trapped geese were banded with standard 
USFWS aluminum leg bands, unless the geese 
previously had been banded. We used plumage 
characteristics  and  cloacal  examinations  to 
determine age and sex of geese (Hanson 1962, 
Hanson 1997). Adults and goslings were aged 
and classified as “aHer hatch year” (AHY) and 
“hatch  year”  (HY),  respectively. We  recorded 
band  numbers  of  recaptured  geese,  and  then 
released  the  geese.  We  reported  recaptured 
geese  to  the USFWS Bird Banding Laboratory 



(BBL).  Although  we  aeempted  to  select  only 
wetlands with  concentrations  of  brood flocks, 
there was the potential of aeaching transmieers 
to  molt  migrant  females  from  other  areas 
because unsuccessful  females  sometimes molt 
migrate  (Sterling  and Dzubin  1967,  Lawrence 
et  al.  1998,  Abraham  et  al.  1999,  Dieter  and 
Anderson  2009b),  and  molt  migrants  from 
several  states were known  to use wetlands  in 
eastern  South  Dakota  (Gleason  1997,  Gleason 
et al. 2003). In some years, an estimated 35% of 
recaptured  geese  during  banding  were  molt‑
migrants from other states (SDGFP unpublished 
data). However, we selected only adult breeding 
females, as evidenced by a brood patch to mark 
with transmieers (Hanson 1959), so we believe 
most  geese  were  local  breeders.  During  2000 
and 2001, we aeached only very high frequency 
(VHF)  transmieers,  but  during  2002  and 
2003,  we  aeached  both  platform  transmieing 
terminals (PTT), satellite transmieers, and VHF 
transmieers. At each capture site, we aeached 
transmieers to 5 to 10 female geese.
We  used  a  combination  of  VHF  and  PTT 



telemetry  to  document  post‑molt movements. 
Conventional  VHF  telemetry  has  been  used 
extensively  to  study  breeding  ecology  and 
movements  of  various  species  of  waterfowl 
including Canada geese for >40 years (Cochran 
et  al.  1963,  Schultz  et  al.  1988,  Mykut  et  al. 
2004, Hupp et al.  2006). Recent advancements 
in technology has led to reductions in both the 
size  and  weight  of  PTTs,  making  them more 
appropriate  for  monitoring  movements  of 
waterfowl species, including pink‑footed geese 
(Anser  brachyrhynchus;  Glahder  et  al.  2006), 
Greenland white‑fronted geese (Anser albifrons 
flavirostris; Fox et al. 2003), lesser white‑fronted 
geese  (Anser  erythropus;  Lorentsen  et  al.  1998, 
Aarvak  and Oien  2003),  emperor  geese  (Chen 
canagica;  Hupp  et  al.  2007, Hupp  et  al.  2008), 
greater snow geese (Chen caerulescens atlantica; 
Blouin  et  al.  1999),  Canada  geese  (Malecki 
et  al.  2001,  Mykut  et  al.  2004),  and  even  the 
small‑bodied  Atlantic  brant  (Branta  bernicla 
hrota;  Gudmundsson  et  al.  1995).  Several 
authors  have  cautioned  researchers  interested 
in  estimating  survival  of  geese  marked  with 
neck collars or transmieers (Samuel et al. 1990, 
Castelli  and  Trost  1996,  Schmutz  and  Morse 
2000, Alisauskas  and  Lindberg  2002).  Due  to 
the  short  duration  of  our  study  (~4  months), 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we assumed 100% retention of neck‑
collars (see Coluccy et al. 2002) and 
that marker effects were negligible.



Telemetry equipment



VHF  transmieers  were  manu‑
factured  by  Advanced  Telemetry 
Systems  (Model  3630,  57  g;  Isanti, 
Minn.)  and  were  aeached  to  black 
neck collars (made by P. Mammenga, 
SDGFP)  from  2000  to  2002.  During 
2003,  black neck  collars were made 
from Rowmark® plastic (7 cm x 16.5 
cm;  Spinner  Plastics,    Springfield, 
Ill.). VHF transmieers were designed 
with  an  antenna  (21  cm)  that 
protruded  from  the  top‑rear  of  the 
collar  at  a  45°  angle  and  ran down 
the  bird’s  back.  VHF  collars  had  a 
pulse rate of 50 ppm, a pulse width 
of  20 ms,  and  a  guaranteed baeery 
life of 300 days. All VHF transmieers 
had  frequencies  within  the  150 
and  151  MHz  range,  transmieed 
continuously,  and  did  not  have 
mortality  censors.  Based  on  field 
testing before and aHer deployment, 
VHF units  had  an  effective  ground 
and  aerial  range  of  approximately 
3.2 and 32 km, respectively.
We  aeached  satellite  transmieers  (Model 



ST‑19, 74 g; Telonics Inc., Mesa, Ariz.) to black 
neck  collars  made  from  Rowmark  plastic 
(Spinner Plastics, Springfield,  Ill.) during 2002 
and 2003. The PTT design for 2002 was similar 
to  the  redesigned PTT used by Mykut  (2002). 
Satellite transmieers had a specified baeery life 
of approximately 360 hours that was separated 
over 4 distinct monitoring periods (duty cycles). 
During  2002,  PTTs  had  a  4‑hour  transmission 
on  window  and  then  would  shut  off,  which 
allowed  the  transmieer  to  operate  a  total  of 
60  times during  the 365‑day period  (D. Crow, 
Telonics  Inc., personal  communication). There 
were problems with data quality used during 
2002. Telonics  Inc.  redesigned  transmieers  for 
2003,  and  the  “on”  period was  extended  to  8 
hours,  allowing  the  transmieer  to  transmit  45 
days during the 365‑day period. The transmieer 
duty  cycles  in  2003 maximized  data  collected 
with  the  limited baeery  life. Neither  the VHF 
(1.45%)  nor  PTT  (1.80%)  packages  (including 



weight of collar) exceeded the 3% of the body 
mass  threshold  recommended  by  Advanced 
Telemetry Systems (see review by Barron et al. 
2010).
We  used  black  plastic  collars  in  an  effort 



to  prevent  hunters  from  selectively  shooting 
collared geese out of flocks (Samuel et al. 1990, 
Castelli  and  Trost  1996).  Both  PTTs  and  VHF 
transmieers had  labels on  them  that  included 
an  address  and  phone  number  to  contact  if 
someone  harvested  a  collared  goose.  During 
2002, we affixed reward labels for $100 to PTTs 
to increase the probability of reporting marked 
geese  harvested  or  found  dead.  No  reward 
labels were affixed to other transmieers during 
this study.



VHF monitoring 



We monitored VHF‑marked geese weekly into 
November and early December when inclement 
weather caused geese to migrate south of South 
Dakota. From July to early August, we used a 



Figure 2. Boundaries of aerial search areas used to locate neck-
collared Canada geese with VHF transmitters in eastern South 
Dakota, 2000 to 2003. The primary area was flown weekly; the 
extended area was flown every 2 to 3 weeks, and the outer area 
was flown 2 to 3 times per year.
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4‑element, null‑peak antenna system mounted 
on  top  of  a  4‑wheel‑drive  pickup  to  monitor 
geese. We used ground telemetry to search for 
geese within approximately a 13‑km radius of 
the  previous  week’s  location.  We  determined 
goose  locations visually  or  from  triangulation 
during ground telemetry. We marked locations 
on  detailed  maps  made  in  ArcView  GIS, 
Version  3.2,  soHware  (Environmental  Systems 
Research  Institute,  Redlands,  Calif.)  with 
themes  of  wetlands,  streams,  and  roads.  We 
used a Garmin® Rhino 120 GPS to record  the 
Universal Transverse Mercator coordinates. We 
recorded the date, time, flock size, and general 
habitat of  the  location each  time we  located a 
VHF‑marked goose. 
AHer  mid‑August,  we  were  oHen  unable 



to  locate  marked  geese,  so  we  used  aerial 
surveillance  to  find  them.  The  area  where 
geese  were  monitored  encompassed  only 
counties  east  of  the  Missouri  River  in  South 
Dakota,  southeastern  North  Dakota  east  of 
Highway  281  and  south  of  I‑94,  and  45  km 
into  western  Minnesota  from  the  northern 
South Dakota  border  south  to  I‑90  (Figure  2). 
In  addition,  we  collected  satellite  telemetry 
and band‑recovery data from areas within the 
Central  and  Mississippi  flyways  from  as  far 
north  as Nunavut, Canada,  to  as  far  south  as 
Oklahoma  (Anderson  and Dieter  2009, Dieter 
and Anderson 2009b). The first few days of each 
week consisted of ground‑based telemetry, with 
aerial  surveillance  conducted  later  during  the 
week to locate geese.
For  aerial  telemetry,  we  used  a  directional, 



4‑element yagi antenna mounted on each wing 
strut of a Cessna 172 fixed‑wing aircraH (Gilmer 
et al. 1981). The plane was flown at an elevation 
of  1,372  to  2,286  m  above  mean  sea  level, 
depending on weather and ceiling conditions. 
We flew at a target elevation of ~1,829 m under 
ideal  conditions.  Aerial  surveillance  was 
designed  to  cover  as  much  area  as  possible 
based  on  the  effective  ranges  of  the  VHF 
transmieers.  The  receiver  scanned  through 
all  frequencies,  cycling  from  1  frequency  to 
the  next  every  4  seconds. Aerial  searches  for 
individual geese would start at the last known 
location. If the goose was not located, we flew 
north‑south transects 32 km apart to locate the 
goose. We recorded goose locations on detailed 
maps  created  with ArcView  3.2  GIS  soHware 



and UTM coordinates were taken if  there was 
any question about the location.
We  flew  the  primary  search  area  almost 



weekly, the extended search area roughly every 
third week, and the outer search area only 2 or 3 
times each fall. We flew 4 to15 hours each week 
between  late August and early November,  for 
an annual total of 60 to 120 hours of flight time. 
The  greatest  amount  of  flying  time  occurred 
between late August and mid‑October.



PTT monitoring 



Locations of PTT‑marked geese were received 
by  Service  Argos  Inc.  (Largo,  Md.),  through 
their  Argos  System  (ARGOS),  a  satellite‑
based  location  and  data  collection  system. 
PTT  location  data  were  sent  to  us  through 
Service Argos’ Automated Distribution Service. 
ARGOS provides 2 location estimates per PTT 
during  each  satellite  overpass  and  designates 
the location with the best frequency continuity 
as  the best  location  (“location  1”). We  termed 
the  alternate  location  “location  2”.  We 
determined  on  several  occasions  that  location 
2 was the best one, based on flight capabilities 
of  Canada  geese.  We  used  a  sorting  routine 
to  evaluate  the  location pairs  and  remove  the 
biologically  implausible  location  (Brieen  et 
al.  1999, Malecki  et  al.  2001). ARGOS  assigns 
each  location  a  location  class  (LC)  based  on 
its accuracy estimates. We used only LCs  that 
were  appropriate  for  accurately  indentifying 
goose locations (Brothers et al. 1998, Brieen et 
al. 1999).



Data analysis



We imported all location information for both 
VHF and PTT  transmieers  into ArcView® 3.2 
GIS soHware to document and map movements 
and  distances  traveled  between  consecutive 
locations.  We  measured  distances  that  geese 
moved from banding sites and placed them in 3 
distance bins: (1) <40 km; (2) 40 to 100 km; and (3) 
>100 km. We considered any movement >40 km 
to be a major movement because a movement 
of  this  distance would  allow  a marked  goose 
to  emigrate  to  an  adjacent  county  potentially 
outside the hunting zone. We recorded the date, 
distance,  and  direction  of  major  movements. 
The distance reported for each individual goose 
was the maximum that was documented for a 
goose  away  from  its  capture  site  during  the 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first autumn following capture. We calculated 
the  maximum  distances  in  ArcView  3.2  GIS 
soHware  by  measuring  the  distance  from  an 
individual’s  farthest  location  from  its  capture 
site prior to the fall freezing period. We assumed 
that  aerial  telemetry  would  result  in  a  100% 
detection  probability  for  VHF‑marked  geese 
within  the  area  searched.  If  a  VHF‑marked 
goose was not located by aerial telemetry within 
the  search  areas,  we  assumed  the  goose  had 
moved outside the search area because only 3 
VHF transmieers were confirmed malfunctions 
during the study (Anderson 2006). We assigned 
geese that moved out of the aerial search areas 
a  maximum  distance  reading  of  >100  km  for 
analysis  purposes.  Aerial  search  areas  oHen 
extended  well  beyond  100  km  distance  from 
specific capture sites, and many geese that flew 
outside  the  search  areas  likely  moved  much 
farther than 100 km. A Chi‑square test was used 
to  compare  by  year  the  number  of  geese  that 
made post‑molt movements.
We defined the departure date as the date a 



marked  goose made  a major movement  from 
its capture site. We defined  the return date as 
the date a marked goose returned to its capture 
area.  We  created  maps  of  goose  movements 
using ArcView 3.2 GIS soHware for each county 
where geese were captured during each year.
Many  VHF  transmieers  were  operational 



for  2  autumns  aHer  aeachment  to  a  goose, 
allowing  comparisons  of  yearly  post‑molt 
movements by individual geese. We compared 
second year movements of VHF‑marked geese 
in 2000 to 2002 with the individual’s prior year’s 
movements  to  determine  differences.  We  did 
not include VHF‑marked geese from 2003 in this 
analysis because all monitoring of transmieers 
ended June 30, 2004. PTT transmieers provided 
functioning signals only for <1 year and, thus, 
could not be used to determine movements in 
the second year. We defined a goose that made 
major movements that varied between years as 
exhibiting different movements. We considered 
second year movements different if geese made 
a major movement during 1 year but not during 
the other year.



Results
Trapping and equipment



We  trapped  geese  at  25  sites  in  7  counties 
in  eastern  South Dakota  during  2000  to  2003. 



During  2000  and  2001,  we  fieed  100  adult 
female geese with VHF transmieers. In 2002 and 
2003, we fieed 53 geese with VHF transmieers 
and 43 geese with PTTs. We could not use all 
196  marked  geese  for  analysis  of  movements 
because 11 geese were excluded due to injury, 
death,  or  transmieer  failure.  In  addition,  we 
applied  leg‑bands  to  3,839  geese  in  the  study 
area over the 4 summers.
VHF transmieers performed well during all 



4 years, with only  3  transmieers  suspected of 
malfunctioning prior to geese making their first 
migration south. There was no other evidence 
of  transmieers  malfunctioning  throughout 
the  first  autumn  aHer  deployment,  and  no 
geese  with  nonfunctioning  transmieers  were 
harvested and reported by hunters. We did not 
observe any geese with a nonfunctioning VHF 
transmieer when geese returned the first spring 
post‑capture. In fact, 12 of 17 geese that made 
major movements to unknown areas in October 
returned  to  their  capture  areas  the  following 
spring with functioning transmieers. Most VHF 
transmieers continued working throughout the 
second autumn and even into the second spring 
when geese returned to their nesting grounds.
Average PTT longevity was 7.4 ± 1.13 (SE) and 



7.7 ± 0.58 months for 2002 and 2003, respectively. 
One PTT transmieed only 3 location estimates 
before failing on September 20, 2002. This bird 
was  excluded  from  movement  analysis.  The 
number of functioning PTTs declined with time, 
and many were not operational during 2002 and 
2003. During 2002 and 2003, 4 geese with PTTs 
were shot each autumn by hunters. We did not 
use  these  birds  to  plot  PTT  longevity. During 
autumn  2002,  PTTs  began  to  malfunction 
shortly  aHer  deployment.  The  location  class 
ratings for geese marked in summer 2002 were 
poor,  and  oHen  no  messages  were  provided 
during  transmission  periods.  Redesign  of  the 
PTTs for summer 2003 resulted in a significant 
improvement. Messages with accurate locations 
were  received  for  all  transmission  periods 
(until PTT failure), and there were no skipped 
transmission periods during 2003.



Post-molt movements 



There  was  no  difference  in  the  proportion 
of  adult  females  that  made  major  post‑molt 
movements between 2000,  55%  (n  =  26);  2001, 
48% (n = 24); 2002, 47% (n = 20); and 2003, 30% 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(n  =  14;  χ2
3 =  6.24, P  =  0.10). Our  pooled  data 



revealed that 45% of marked geese made a major 
post‑molt  movement  prior  to  the  beginning 
of  the  autumn  freezing  period.  Comparing 
transmieer  types,  22  of  43  (51%)  PTT‑marked 
geese and 62 of 142  (42%) VHF‑marked geese 
made  major  movements. 
There  was  a  wide 
geographical distribution of 
post‑molt movements.
Departure dates for geese 



making  major  movements 
did not differ  among years 
(χ2



6 = 9.22, P = 0.12; Table 1). 
AHer we  pooled  departure 
dates  across  years,  we 
found  that  45%  (n  =  37)  of 
geese moved during the last 
10 days of August, 45% (n = 
36)  moved  during  the  first 
10  days  of  September,  and 
10%  (n  =  8)  moved  during 
September  11  through  20 
(Figure 3). Two geese moved 
at  approximately  August 
20,  and  1  goose  moved 
during the third week of the 
hunting season. 
The  maximum  distance 



each  goose moved prior  to 



the fall freezing period rang‑
ed from 2.6 to >100 km (Table 
2).  The  longest  documented 
post‑molt movement was by 
goose  161,  which  migrated 
474 km northward into North 
Dakota.  Twenty  geese made 
long‑distance  movements 
to  unknown  locations,  and 
we  assigned  them  into  the 
>100‑km  distance  category. 
For  analysis,  we  pooled 
the  directions  of  major 
movements by marked geese 
(n  =  84)  from  2000  to  2003. 
Most  geese  (57%)  moved  in 
a  northerly  direction,  while 
21%  moved  in  a  southerly 
direction,  and  7%  moved 
in  a  westerly  direction.  We 
could  not  determine  which 
direction  the  remaining 
14%  moved.  At  least  38% 



of marked geese  that made major movements 
returned  to  capture  areas  prior  to  the  fall 
freezing period during 2000 to 2003. The return 
rate may have been higher because some geese 
may have returned briefly and gone undetected. 



Figure 3. Number of marked adult, female Canada geese that made 
major post-molt movements and the movement dates in eastern South 
Dakota, 2000–2003.



Table 1. Departure dates of adult female Canada geese fieed with 
PTT and VHF transmieers in eastern South Dakota, 2000–2003. 
Geese were grouped into 3 categories: (1) geese departing the week 
prior to the start of the September season; (2) geese departing dur‑
ing the first week of the September season; and (3) geese departing 
the second week of the September season.



Year



Week prior to 
season



First week of 
season  



Second week 
of season 



n       (%) n (%) n (%)



2000 15 of 26   (61.5) 9 of 26   (34.6) 1 of 26   (3.8)



2001 8 of 24   (33.3) 14 of 24   (58.3) 2 of 24   (8.3)



2002a 8 of 20   (45.0) 9 of 20   (45.0) 1 of 20   (5.0)



2003 6 of 14   (42.9) 4 of 14   (28.6) 4 of 14   (28.6)



Total a
(n = 81) 37 of 81   (45.5) 36 of 81   (44.7)b 8 of 81   (9.8)



aDoes not include goose 102 whose transmieer did not start func‑
tioning until September 20.
bBy the end of the first week of the September hunting season, 89.3% 
of geese that made significant movements had departed.
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The chronology of return dates across years was: 
34% (n = 11) prior to September 30; 21% (n = 7) 
prior to October15; 15% (n = 5) prior to October 
31; 22% (n = 7) prior to November 30; and 6% 
(n = 2) during December. Nine geese that made 
major northward movements were shot before 
they were able to return to their capture sites. 
The  number  of  marked  geese  that  made 



major post‑molt movements varied by capture 
site (Table 3). For example, no marked geese (n 
= 8) from Clark County made major movements 



during autumn 2001, and the  longest distance 
movement was only 6 km from the capture site. 
In contrast, 7 of 8 geese made major movements 
from Hamlin County during 2001 with 6 geese 
exceeding 100 km. Geese from the same capture 
site  tended  to make major movements  in  the 
same general direction.
Sixty‑two marked geese maintained functional 



VHF  transmieers  and  survived  late  into  the 
second  autumn  aHer  capture,  allowing  for 
comparisons between 2 consecutive individual 
post‑molt movements  of  geese.  There was  no 
difference  in  the  number  of  geese  that  made 
different  post‑molt  movement  by  year  (χ2



2= 
1.97,  P  =  0.37).  Nine  marked  geese  (14.5%) 
made  different  post‑molt  movements  during 
their  second  autumn  of  monitoring  (Table 



4).  For  example,  goose  10  moved  a 
maximum of 3.0 km during autumn 
2000,  but flew north 231 km  to near 
Lisbon, North Dakota, in 2001, where 
it remained from roughly September 
3  to  October  22.  Goose  45  made  a 
major  movement  (>100  km)  during 
autumn  2000,  but moved  a  distance 
of  only  16  km during  autumn  2001. 
In  addition,  25  (40%)  geese  made  a 
molt migration during the first spring 
aHer  capture  (Dieter  and  Anderson 
2009b).  Over  half  (55%)  of  marked 
geese  made  differential  movements 
between years (Table 4).



Discussion
VHF and PTT transmitters 



Past  research on  the effect of neck 
collars  on  goose  survival  has  been 
variable.  Castelli  and  Trost  (1996) 
found  that  neck‑collared  Canada 
geese  had  lower  survival  rates  than 
geese  marked  with  leg  bands  only. 



Schmutz  and  Morse  (2000)  reported  that 
emperor geese (Chen canagica) marked with neck 
collars with  transmieers had a  lower  survival 
rate  than  leg‑banded‑only  geese.  Conversely, 
Samuel  et  al.  (1990)  found  that  survival  rates 
of neck‑collared adult Canada geese were not 
different  from  banded‑only  geese.  Menu  et 
al.  (2000)  reported  that  neck  collars  did  not 
affect  survival  of  greater  snow  geese  (Chen 
caerulescens atlantica). Ice accumulation on neck 
collars has been documented to cause mortality 



Table 2. Maximum documented post–molt 
movement distances from capture sites for all 
VHF and PTT marked adult female Canada geese 
prior to freeze–up from eastern South Dakota, 
2000–2003. The >100 column are VHF marked 
geese that moved outside the aerial search areas 
to unknown areas representing distances greater 
than 100 km.



Maximum documented 
distance (km)



Year <40 (%) 40–100 (%) >100 (%)
2000   21 (44) 14 (30) 12 (26)
2001   26 (54)   6 (12) 18 (36)
2002   22 (52) 12 (29)   8 (19)
2003   31 (66)   5 (12) 10 (22)



Total 100 (54) 36 (20) 48 (26)



Table 3. Radio‑marked adult female Canada geese that 
were captured and banded from eastern South Dakota that 
made major movements (> 40 km), by capture site (county) 
and year, 2000–2003.



County



Year



  2000a   2001 2002b 2003b Total



n (%) n (%) n (%) n (%) n (%)



Brookings   9 (33)   8 (62)   8 (75)   6 (17)   31 (48)
Clark   7 (43)   8 (0)   ‑   6 (33)   21 (24)



Codington   8 (37)   8 (25)   8 (62)   9 (22)   33 (36)



Day   ‑   ‑   9 (44)   7 (14)   16 (31)



Hamlin   8 (87)   9 (56)   ‑   8 (50)   25 (64)



Kingsbury   8 (62)   9 (56)   9 (11) 10 (40)   36 (42)
Lake   7 (71)   8 (87)   8 (50)   ‑   23 (70)



Total 47 (55) 50 (48) 42 (48) 16 (30) 185 (45)



a Number of geese from each capture site that made a sig‑
nificant post‑molt movement out of the total geese marked 
at that site.
b Includes both VHF and PTT transmieers.
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for geese (MacInnes 1966, Craven 1979, Zicus et 
al. 1983), but we found no evidence of icing on 
collars even though some of our marked geese 
wintered in South Dakota (Anderson 2006). 
Recovery  rates  may  be  higher  on  geese 



marked  with  colored  neck  collars  (Craven 
1979, Alisauskas  and  Lindberg  2002,  Sheaffer 
et  al.  2004,  Alisauskas  et  al.  2006).  MacInnes 
(1966) stated that hunters may select geese with 
colored  collars  out  of  flocks,  thus,  producing 
potential harvest bias of marked geese.  In our 
study, the use of flat black for the color of neck 
collars apparently minimized the effect of neck 
bands  on  hunter  selectivity.  Of  20  hunters 
interviewed, only 2 hunters saw the collar prior 
to  shooting  the  bird.  We  found  it  difficult  to 
locate  collared  geese  within  flocks  even  with 
the aid of binoculars or a spoeing scope, even 
though we knew via  telemetry  that  a marked 
goose was present within the flock. We suggest 
that transmieers in combination with black neck 
collars  be  used  for  future  monitoring  studies 
of  Canada  geese,  as  long  as  identification  of 
the  alphanumeric  code  from a distance  is  not 
required to address study objectives (Hestbeck 
et al. 1990).
Problems arose  immediately with PTTs  that 



were  aeached  to  geese  during  summer  of 
2002.  The  problem  was  poor  LC  ratings  and 
entire  skipped  transmission periods  for many 
PTTs,  resulting  in  less  accurate  departure 
and  movement  dates  during  2002.  Excessive 
preening by marked geese was documented, and 
several  PTTs without  antennas were  returned 



by  hunters.  Mykut  (2002) 
stated  that  reconfiguration 
of  the  antenna  to  prevent 
excessive  preening  was 
the  most  important  factor 
in  improving  PTT  location 
class  ratings and  longevity 
of functioning transmieers. 
Telonics  Inc.  (Mesa, 



Ariz.) performed tests with 
various  configurations  of 
antennas  and  transmieers 
during  spring  2003  and 
found  that  problems 
arose  primarily  from  the 
4‑hour  “on”  period,  the 
antenna configuration, and 
electronics.  The  PTTs  for 



2003  resulted  in  a  significant  improvement  in 
LC  ratings,  no  skipped  transmission  periods, 
and excellent location data. Reconfiguration to a 
more vertical position and further reinforcement 
of  the  antenna  resulted  in  less  damage  to  the 
antenna  from  preening  geese.  However,  the 
greatest  improvement  in  quality  of  locations 
for  PTTs  was  probably  a  direct  function  of 
increasing the “on” period to 8 hours (D. Beaty, 
Telonics Inc., personal communication).



Post-molt movements



The extent of post‑molt movements of Canada 
geese  has  not  been  well‑documented.  While 
studying post‑molt movements of Canada geese 
in North Dakota, Ross (1995) assumed that any 
marked goose  that  could not  be  located prior 
to the fall freezing period was dead. However, 
a number of marked geese not  located before 
the  onset  of  the  fall  freezing  period  returned 
in  subsequent  years,  which  indicates  that 
these geese may have made a major post‑molt 
movement (Ross 1995). In west‑central Illinois, 
only 2 direct recoveries from 8,300 young, leg‑
banded Canada geese were recovered north of 
Illinois (Lawrence et al. 1998). From these data, 
Lawrence  et  al.  (1998)  concluded  that  geese 
usually  do  not  make  northward  post‑molt 
movements  in west‑central  Illinois.  Schultz  et 
al. (1988) also did not report any evidence that a 
northward post‑molt movement had occurred 
from  resident  geese  monitored  in  southwest 
Minnesota.  However,  our  data  indicate  that 
geese  in  this  study moved  to  a much  greater 



Table 4. Post‑molt movements of VHF–marked adult female Canada 
geese from eastern South Dakota between their first and second post‑
molt movements post‑capture, 2000‑03. Marked geese either made 
similar movements the second autumn, made different movements, or 
made a molt migration the second summer. VHF geese marked dur‑
ing summer 2003 were excluded.



Year
Similar post‑
molt movements
%



Different post‑
molt movements
%



Molt migration
%



2000
(n = 23) 56.5 17.4 26.0



2001
(n = 25) 40.0   8.0 52.0



2002
(n = 14) 37.5 21.4 42.9



Combined
(n = 62) 45.2 14.5 40.3
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extent than indicated by these previous studies. 
Prior  to  this  study,  post‑molt  movements  of 
Canada geese in South Dakota were unknown, 
and  there  was  liele  previous  evidence  to 
support a northward movement. Gleason (1997) 
reported  that  only  1  direct  recovery  (a  goose 
harvested and reported to  the BBL during the 
first  hunting  season  aHer  banding)  of  16,133 
Canada geese banded in eastern South Dakota 
from 1955 to 1995 was recovered north of South 
Dakota. In addition, only 53 indirect recoveries 
(i.e., a goose harvested and reported to the BBL 
in any hunting season aHer the first year aHer 
banding) of 16,133 banded geese had occurred 
in North Dakota or Canada (Gleason 1997). We 
found that almost half  (45%) of marked geese 
made major movements from their natal areas 
prior to the fall freezing period, many in excess 
of 100 km. This percentage is a minimum value 
because  some marked  geese  were  shot  while 
making major movements,  or may  have  been 
shot prior to making major movements.
Almost  half  (46%)  of  major  movements  by 



geese occurred  in  late August, and 43% made 
major movements from their capture wetlands 
during  the  first  10  days  of  the  September 
hunting season (Figure 3). AHer the first 10 days 
of the September season, only a few additional 
geese made major movements. We believe it is 
likely that the start of the September season in 
eastern  South  Dakota  triggered  a  punctuated 
movement of Canada geese from their breeding 
areas.  Geese  that  moved  during  the  first  10 
days of September likely moved due to hunting 
pressure  and  were  seeking  areas  where  they 
would be undisturbed.
Most  geese  (57%)  that  made  significant 



movements  appeared  to  have  taken  a  north‑
northwest  route,  with multiple  geese moving 
into  North  Dakota.  VerCauteren  and  Pipas 
(2004)  reported  the  post‑molt  movements  of 
2  Canada  geese  from  south  central  Nebraska 
to  North  Dakota,  which  appears  similar  to 
movements by geese in South Dakota.
All marked geese remained near their capture 



wetlands  through  July and  into  early August, 
but they initiated major movements aHer mid‑
August each year. In general, geese that made 
major  movements  from  specific  capture  sites 
had  similar  movement  paeerns.  Raveling 
(1978)  documented  differential  movements 
and survival rates for 2 flocks banded from the 



same population  in Manitoba. From our data, 
it was apparent that flocks of geese marked at 
different  sites  exhibited  differential  post‑molt 
movements  with  some  flocks  of  geese  being 
relatively  sedentary,  while  others  exhibited 
major movements (Anderson and Dieter 2009, 
Dieter  and Anderson  2009b). We  documented 
groups of marked female geese from the same 
capture site making major post‑molt movements 
together, resulting in flocks that consisted of ≥2 
families. Geese that moved west or north oHen 
briefly returned to capture sites later in autumn 
prior to initiating fall migration south.
The  effects  of  weather  on  fall  movements 



of  geese  have  been  reported  (Koerner  et  al. 
1974, Zicus 1981). Weather has a direct impact 
on  when  geese  migrate  south,  but  weather 
probably  did  not  initiate  the  movements  we 
observed.  It  was  unlikely  that  Canada  geese 
made  major  post‑molt  movements  in  search 
of  feed.  Marked  geese  from  every  site  were 
documented  feeding  in  small  grain  fields 
within  5 km of  their  capture  site prior  to  any 
major movements. In September, geese began to 
feed in corn silage fields, which were common 
in  the  study  area.  Geese  switched  to  feeding 
in  harvested  corn  fields  later  in  autumn.  The 
supply of waste grain in eastern South Dakota 
was in excess of Canada goose requirements. We 
believe that agricultural crops are not a limiting 
factor for geese in eastern South Dakota or that 
a depletion of local food resources caused geese 
to move.



Influence of tradition on post-molt 
movements 



Hunting  pressure  influences  Canada  goose 
movements and may tend to congregate geese 
on or near refuges (Raveling 1978, 1979; Craven 
et al. 1985; Humburg et al. 1985; Bartelt 1987). 
We believe that some marked geese used their 
previous experience to avoid hunting pressure 
by moving to counties that had not previously 
been open to the September hunting season.
Canada goose  tradition  can  influence goose 



movements  (Craven  et  al.  1985,  Schultz  et  al. 
1988). Schultz et al.  (1988) reported that geese 
from  southwest  Minnesota  flew  to  the  Talcot 
Lake Wildlife Management Area refuge prior to 
the start of any hunting season. These breeding‑
ground refuges developed goose concentrations 
because  geese  that  formed  these  paeerns 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had  the  highest  survival  rates  and  returned 
annually  (Schultz  et  al.  1988). Raveling  (1978) 
also reported similar traditions for other refuge 
concentrations.  These  traditions  or  learned 
behaviors may  have  had  a  large  influence  on 
post‑molt movements of Canada geese  in  this 
study.
Traditions  may  help  explain  variable 



movements from different capture sites. Geese 
nesting  in  a  specific wetland may  have made 
specific post‑molt movements. Juvenile Canada 
geese  follow  their  parents  and  probably 
learn  and  follow  their  post‑molt  movements. 
Females have a strong aeachment to their natal 
areas, and they return to that specific wetland 
to breed (Sherwood 1967, Surrendi 1970). AHer 
many generations, the wetland contains related 
females  that  in  turn  teach  their  goslings  the 
same  movements  creating  a  tradition.  If  the 
tradition leads to a higher relative survival rate, 
it will expand as the population grows. 



Management implications
Many Canada geese nesting in eastern South 



Dakota made post‑molt movements. Most geese 
making  major  movements  followed  a  north‑
northwest route toward or into North Dakota. 
September  hunting  seasons  are  an  important 
tool to manage eastern South Dakota’s Canada 
goose population. Our data suggest that the early 
September hunting season in South Dakota may 
at least be partially responsible for movements 
of Canada geese northward out of state. Most 
geese (92%) that made major movements leH in 
late August or early September.
We  found  that  South  Dakota’s  Canada 



geese  are  not  as  resident  or  sedentary  as 
previously  thought. We  support  the  efforts  of 
the SDGFP in managing their resident Canada 
goose  population  by  aeempting  to  maximize 
recreational hunting opportunities, while at the 
same  time  recognizing  constraints  of  habitats 
and  landowner  tolerance  to  an  increasing 
goose population. An early September Canada 
goose  season may  simply be  ineffective given 
the relatively large proportion of molt‑migrant 
geese  present  during  the  season,  buffering 
resident  breeding  geese  from  harvest.  We 
suggest  that  state  and  provincial  agencies 
recognize  the  potential  for  subflock  behavior 
within resident flocks and that more northerly 
states  and  provinces  recognize  the  potential 



confounding  negative  impacts  of  molt‑
migrant geese. It is important that the resident 
component of Canada goose populations not be 
reduced to levels below population objectives in 
an effort to decrease goose‑related complaints, 
particularly in cases where the segment of the 
goose  population  responsible  for  the  damage 
is  actually  molt‑migrants  and  not  resident 
breeders.
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Bulldozers and blueberries: managing 
fence damage by bare-nosed wombats at 
the agricultural–riparian interface 
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Abstract: Fence damage by bare-nosed wombats (Vombatus ursinus) can be a serious 
problem for farmers wishing to reduce herbivory by other herbivores on valuable crops. We 
investigated the effectiveness of exclusion fencing to prevent the incursion of unwanted native 
and feral herbivores and the use of swinging gates designed to allow wombats to pass through 
the fence without having to damage it. We also examined the temporal response of animals 
toward exclusion fencing and wombat gates. The 10-month study took place on the interface 
between natural riparian vegetation and a 22-ha blueberry (Vaccinium corymbosum) orchard 
in southeastern Australia. Following the testing of exclusion fencing (i.e., footing wire and 
flexible fence), we installed 6 swinging wombat gates at existing breach points within the 
exclusion fencing. Wombat gates were 0.6 m high × 0.5 m wide and constructed of 200 × 
100 × 6 mm galvanized steel. We continually observed the response of wombats and other 
animals to both exclusion fencing and wombat gates using heat- and motion-sensing digital 
cameras. We made a total of 1,480 detections of the 3 target species—wombats, red foxes 
(Vulpes vulpes), and swamp wallabies (Wallabia bicolor)—in the study area between August 
2007 and June 2008. Most were wombat detections (79%), followed by detections of swamp 
wallabies (12%) and foxes (8%). Wombats became accustomed to using the gates within 1 
month, with an average exclusion rate of 48% in the first month after their installation. For 
the final 6 months of the project, the number of wombat detections showed an exclusion rate 
of approximately 25%. The swinging gates were equally consistent in excluding foxes and 
wallabies. The results of this study showed that swinging wombat gates were effective in 
regulating access by wombats while excluding other unwanted animals. 



Key words: exclusion fencing, exclusion rate, human–wildlife conflicts, swinging gates, 
wombats



F1'03(.  &6&1,,2  6309,343#6  the  existing 
vegetation,  rendering  the  local  environment 
unsuitable  for  many  indigenous  species  
(Dickman, 2008). Some species, disadvantaged 
by the changed conditions, are forced to retreat 
to  less  suitable  habitats  elsewhere  (Southgate 
1990), whereas  others may  persist  in  situ,  but 
at  much  reduced  population  densities.  In 
contrast,  some  species  thrive  on  the  elevated 
productivity  provided  by  new  monocultures 
and, thus, become pests (Singleton et al. 1999). 
Predators may in turn be aeracted to the new 
food resource, drastically altering the predator–
prey interactions in the surrounding landscape 
(Shapira  et  al.  2008).  As  a  result,  farms  and 
orchards pose challenges to land managers who 
need  to  balance  the  conservation  of  wildlife 
species  and  their  habitats  with  an  increasing 
demand  for  agricultural production  (Green  et 
al. 2005).
The  problem  of  pest  control  oHen  is 



approached  using  lethal  techniques,  but 
concerns  about  the  humaneness  of  such 



techniques  increasingly  are  stimulating  new 
ways of limiting levels of damage (Hone 2007). 
Exclusion  fencing  provides  a  good  example. 
This  technique  typically  is  used  to  reduce 
damage  to  crops  by  pests  (Poole  et  al.  2004), 
protect  threatened  species  (Moseby  and Read 
2006),  enhance  forestry protection  (Di  Stefano 
2005),  and  minimize  environmental  damage 
(Reidy et al. 2008). Exclusion fences, however, 
can be costly to erect and maintain and seldom 
are  impenetrable,  despite  recent  innovations 
in  fence  design  (Robley  et  al.  2007,  Bode  and 
Wintle 2009). 
A  liele‑studied  example  of  wildlife  impact 



on  agricultural  resources  is  native  bare‑nosed 
wombats’ (Vombatus ursinus) damage to fencing 
that  adjoins  their  habitat  (Breckwoldt  1983, 
Marks 1998). Wombats are known as bulldozers 
of the bush (MorecroH 2003) because of their low 
center of gravity and great strength. Historically, 
wombats have been culled by farmers in many 
parts of their range because of the damage they 
cause to fencing (Maehams 1921). In New South 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Wales,  permits  for  destruction  of  wombats 
are  issued  to  prevent  fence  damage  (Temby 
1998).  Wire  neeing  fences,  oHen  installed  at 
the  riparian  interface  to  both  exclude  caele 
from  entering  the  riparian  zone  and  prevent 
wombats  from  accessing  agricultural  land, 
provide no barrier to wombats, which are able 
to scratch under the base of the fence and liH it 
to  access grasses  for  forage on  the other  side. 
These  activities  create  permanent  holes  and 
access points not only for wombats but also for 
many other species, including red foxes (Vulpes 
vulpes) and swamp wallabies (Wallabia bicolor). 
In rural Australia, foxes kill native animals and 
lambs and spread noxious weeds (Adams 2009). 
Wallabies are generalist browsers (Hollis et al. 
1986, Osawa 1990), and foraging wallabies have 
been blamed for considerable losses of pasture 
and  crop  produciton  (Statham  and  Statham 
2009). 
In  rural  southeastern Australia,  few options 



for nonlethal wombat management are available 
to  landholders,  and  only  two,  electric  fencing 
and wire neeing, have been tested (Marks 1998). 
Swinging gates have been used successfully to 
prevent fence damage by badgers (Meles meles) 
in  pine  plantations  in  the  United  Kingdom 
(Ratcliffe,  1974)  and  have  been  recommended 
for the prevention of fence damage by wombats 
in Australia (Breckwoldt 1983, Plae and Temby 
1999, Triggs 2009). The recommended design of 
swinging  gates  made  from  lumber,  however,  
may require regular maintenance  (Breckwoldt 
1983). Recently, heavy‑duty steel wombat gates 
were designed to protect wallaby‑proof fencing 
from wombat  damage  (Statham  and  Statham 
2009).  Not  all  property  managers,  however, 
readily  accept  the  concept  of  swinging  gates 
and allowing wombats to access their properties 
(Borchard  and  Collins  2001).  Rather,  they 
continue to focus on aeempts to exclude them. 
Consequently, the success of wombat gates as a 
means of allowing wombats free access, while 
excluding unwanted predators from resources 
and crops, needs to be measured on 2 levels. At 
a  practical  level,  the  effectiveness  of  wombat 
gates remains to be rigorously tested, and their 
acceptance by property managers also needs to 
be evaluated.
The  aim  of  this  study  was  to  test  the 



effectiveness  of  2  types  of  exclusion  fencing 
and  simple  swinging  gates  in  a  field  trial 



where  several hundred metres of  fencing had 
previously  been  erected  to  exclude  wombats, 
wallabies, and foxes from a blueberry orchard. 
We  hypothesised  that  because  wombats  feed 
mainly on grasses (Evans et al. 2006), we could 
allow them to access the blueberry orchard with 
no risk to the valuable blueberry resource. We, 
therefore, needed to construct a swinging gate 
that had the dual ability of providing managed 
passage to wombats while excluding wallabies 
and  foxes.  We  also  examined  the  paeerns  of 
behavior  of  all  3  species  toward  exclusion 
fencing  and  wombat  gates  by  using  motion 
sensing  camera  techniques  developed  in  a 
recent  study of wombats and caele  (Borchard 
and Wright 2010).



Methods
Study area



The  study  took  place  from  August  2007 
to  June  2008  in  a  22‑ha  blueberry  (Vaccinium 
corymbosum) orchard situated 250 km south of 
Sydney  (35°50’S,  150°21’E),  Australia,  in  the 
Shoalhaven  region  of  New  South Wales.  The 
orchard  was  bounded  on  1  side  by  eastern 
riverine  forest  (Keith  2004)  dominated  by 
river  oak  (Casuarina  cunninghamiana),  river 
peppermint  (Eucalyptus  elata),  black  waele 
(Acacia mearnsii),  and water  gum  (Tristaniopsis 
laurina). Dry sclerophyll forest habitat contain‑
ed  white  stringy  bark  (Eucalyptus  globoidea), 
large  fruited  red  mahogany  (E.  scias),  grey 
ironbark  (E.  paniculata),  rough‑barked  apple 
(Angophora  floribunda),  tick  bush  (Kunzea 
ambigua),  hair  pin  banksia  (Banksia  spinulosa), 
and prickly shaggy pea (Oxylobium ilicifolium). 
This  habitat  surrounded  the  other  3  sides  of 
the  blueberry  orchard.  Introduced  grasses 
such  as  kikuyu  (Pennisetum  clandestinum)  and 
narrowleaf  carpet  grass  (Axonopus  affinus) 
occurred as a narrow buffer on  the outside of 
the orchard and between the rows of blueberry 
shrubs  within  the  orchard.  Wombat  burrows 
were broadly distributed across the surrounding 
landscape and occurred in high abundance on 
the surrounding stream banks (Borchard et al. 
2008). The blueberry orchard was enclosed by a 
2‑m‑high deer  fence and was entirely covered 
by  bird  neeing.  When  the  study  began,  we 
recorded  17  wombat  breaches  of  the  existing 
deer  fence  around  the  farm;  fourteen of  these 
were  located  along  the  riparian  interface. 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Several of these breaches appeared to be used 
more than other wildlife species, as identified by 
deep,  hemispherical  excavations  of  soil  under 
the fence and the raised nature of the lower part 
of  the neeing (Marks et al. 1989, Marks 1998). 
Wombat  breaches  and  subsequent  damage  to 
fencing had been repaired numerous times by 
the property owner. 



Trial 1: exclusion fencing



We  tested  2  types  of  exclusion  fencing  for 
excluding  wombats,  foxes,  and  wallabies. 
First, at the farm–riparian interface, we placed 
a 100‑m‑long  section of  foot‑neeing flat along 
the ground and secured it to the outside of the 
existing vertical deer fence (Figure 1). The foot 
neeing  was  constructed  of  hinged‑joint  wire 
mesh  (8  lines,  80  cm  wide  ×  15‑cm‑spacings; 
Whites Wires Australia Pty., Ltd.). We aeached 
hinged‑joint wire  to  the  existing  fence  at  1‑m 
intervals  using  ring  fasteners  and  secured 
it  to  the  ground  using  tent  pegs,  also  at  1‑m 
intervals. We  also  secured  patches  of  hinged‑
joint  wire  in  the  same  manner  on  the  inside 
of  the existing  fence at  the 5  existing wombat 
breach points within  this  section. We patched 
each breach with hinged‑joint wire on both sides 
of  the  existing  fence  as  previously  described. 
We  tested  the  hinged‑joint  wire  footing  wire 
from  August  29,  2007,  to  October  10,  2007. 
Our  approach  to  flexible  fencing  was  based 



on alternative materials used  for 
excluding Tasmanian pademelons  
(Thylogale  billardierii)  from 
blackwood  (Acacia  melanoxylon) 
plantations in Tasmania (Jennings 
2003).  We  secured  a  100‑m‑long 
section  of woven  nylon material 
(0.8  m  wide;  Silt  Fence,  Rally 
Product,  Australia)  at  a  height 
of  30  cm  to  the  existing  fence 
at  30‑cm  intervals  and  secured 
outwards  by  10  pegs  along  the 
riparian  interface  (Figure 2). The 
flexible  fence  spanned  5  existing 
wombat  breach  points  that  we 
also  patched  on  the  inside  with 
hinge  joint  wire  as  previously 
described. We  tested  the  flexible 
fence material from September 5, 
2007, to September 26, 2007. 



Trial 2: wombat gates



Following  the  testing  of  exclusion  fencing 
(footing wire  and  flexible  fence), we  installed 
6  swinging  wombat  gates  at  existing  breach 
points within the exclusion fencing that either 
continued  to  be  breached  or  were  heavily 
impacted by breach aeempts. We also installed 



Figure 2. Flexible woven material (silt fence) at-
tached to existing deer fence and secured to the 
ground using tent pegs.



Figure 1. Wire mesh (hinge-joint wire) stretched flat across the ground 
and attached to the existing deer fence.











250 Human–Wildlife Interactions 4(2)



another  2  wombat  gates  at  other  locations 
around  the  orchard,  but  we  monitored 
frequency of use only at the riparian interface. 
Wombat  gates  were  on  average  0.6  m  high 
×  0.5 m wide  and  constructed with  200  ×  100 
×  6  mm  galvanized  weldmesh  steel  material 
(Figure 3). When cueing out the gate from the 
larger sheet of steel mesh, we allowed the top 



run of wire to protrude approximately 50 mm 
on each side. These  tabs  formed the swinging 
pivot points.  Installation of  the gates required 
the excision of a section of deer fence above the 
hemispherical  wombat  excavation  in  the  soil 
below the fence. We rammed 2 steel posts into 
the earth at each side of the hole, ensuring that 
the holes in the posts were aligned so that the 2 



Figure 3: Installation of a swinging gate with parts described.  (1) Bushings covering potruding tabs (pivot 
points) preventing gate from jamming on steel posts. (2) Steel posts rammed into earth. (3) Threaded rod 
within a steel tube to add strength to the structure. (4) Rechargeable battery in protective cover. (5) Moultrie 
camera. (6) Galvanized steel mesh ("weldmesh"), 200 x 100 x 5 mm. (7) Half-logs to add weight to gate to 
prevent acess of unwanted animals. (8) Hemispherical excavation caused by wombats scratching to access 
under original fence.



Figure 4. Wombat utilizing swinging gate.
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protruding tabs could be inserted in the holes. 
We placed 2 cylindrical bushings over the tabs 
and pushed them tightly against the steel posts 
to prevent the gate from slipping to 1 side and 
jamming. We aeached a threaded rod within a 
steel tube to both steel posts above the gate to 
form a  strong,  rigid  frame  that  then  could  be 
secured to  the surrounding deer wire. Finally, 
we aeached 2  treated pine half‑logs weighing 
about  2  kg  to  each  side  of  the  lower  section 
of  the  gate.  Wombats  are  strong  enough  to 
push  the heavy gate open, whereas  foxes and 
wallabies  are  not.  We  were  careful  to  ensure 
that the swinging action of the gate followed the 
hemispherical shape of the existing excavation 
to avoid wombats scratching the soil under the 
gates.



Monitoring animal activity using 



camera traps



We  continually  observed  the  response 
of  wombats  and  other  animals  to  both  the 
exclusion  fencing  and  wombat  gates  using 
4 Moultrie  Game  Spy  I40  heat‑  and   motion‑
sensing digital cameras (Moultrie Feeders, Ala‑



baster,  Ala., USA). The cameras were powered 
by 12‑volt Panasonic rechargeable baeeries. We 
secured  cameras  to  permanently‑positioned 
steel posts 30 cm above ground level and 1 m 
away  from  the wombat  breach points  (Figure 
3). We positioned motion‑triggered cameras at 
the 4 most heavily used breach points to test the 
exclusion  fencing  first  and  then  the  swinging 
gates.  The  cameras were  approximately  50 m 
apart. We downloaded the images every 1 to 2 
weeks. We set the cameras to capture 15‑second 
videos, followed by a still image that recorded 
the time and date (Figure 4). We used a 1‑minute 
image‑delay between photos  to avoid double‑
counting the same animal (Otani 2002, Bowkee 
et  al.  2007).  We  used  the  number  of  animal 
detections  to  estimate  the  difficulty  faced  by 
an animal to breach an exclusion fence or gate; 
we use the term exclusion rate as a measure of 
effectiveness. 
We  compared  detections  of  each  species 



passing  through  the  fence  (or  gate  structure) 
with  the  numbers  of  that  species  detected  in 
each 24‑hour period, thus enabling calculation 
of exclusion rate for each species. Results were 



!



Figure 5. Mean (±SE) daily wombat detections, by month, recorded from August 2007 to June 2008 in a 
10-month study of wombat activity in the vicinity of a blueberry orchard boundary fence.  After pre-manage-
ment monitoring, exclusion-fencing and swinging-gate techniques were tested. 
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expressed as detections per day (24 hours). For 
example, we gave the fence a wombat‑exclusion 
rate of 80% for 10 detections of a wombat and 
two were of  a wombat breaching  the  fence  in 
either direction over a single 24‑hour period. 
Results  for  each  of  the  3  target  species 



(foxes,  wallabies,  and  wombats)  for  daily 
detections  were  separately  analysed  using 
a  1‑way  analysis  of  variance  (ANOVA)  with 
time  (by  month)  as  the  independent  variable 
and  number  of  detections  as  the  dependant 
variable. The number of target species detected 
by camera within each 24‑hour period, group‑
ed by month, was the sample unit. All data were 
logarithmically  transformed  to  approximate  a 
normal distribution. 
To test our hypothesis that exclusion fencing 



and  swinging  gates  allowed  wombats  to 
successfully  pass  through  the  fence  while 
excluding  foxes  and  wallabies,  we  compared 
the  exclusion  rate  of  wombats  compared  to 
that of the target animals (foxes and wallabies 
combined), using Student’s t‑test. We compared 
daily  exclusion  rate  for  wombats  to  the 
combined daily exclusion rate of wallabies and 



foxes over different time periods relating to the 
existing  fence,  exclusion  fence,  and  swinging 
gate combinations. 



Results
We  made  1,480  detections  of  the  3  target 



species  between  August  2007  and  June  2008 
(Figures  5  and  6).  Most  (79%)  involved 
wombats;  12%  were  wallabies,  and  8%  were 
foxes. Wombat (F10, 317 = 10.8, P < 0.0001), wallaby 
(F10, 317 = 4.81, P < 0.0001), and fox (F10, 317 = 6.93, 
P < 0.0001) detections per day differed signifi‑
cantly by month (Figures 5 and 6).
Wombats were more successful at breaching 



fences than were foxes and wallabies (t = 19.1, 
df = 412, P < 0.0001). Over the entire 10‑month 
study, an average of 79% of wombat detections 
were associated with successful exclusion fence 
breaches,  or  passage  through  swinging  gates. 
In  comparison,  over  the  same  period,  only 
15% of wallaby and fox detections (combined) 
were successful in breaching an exclusion fence 
or  in  using  a  swinging  gate.  Removing  the 
period (August 2007) prior to exclusion fencing 
and  wombat  gates,  the  difference  was  even 



Figure 6. Mean (+SE) daily wallaby (shaded bars) and fox (unshaded bars) detections, re-
corded from August 2007 to June 2008 in a 10-month study of wombat activity in the vicinity of 
a blueberry orchard boundary fence.  After premanagement monitoring, exclusion fencing and 
swinging-gate techniques were tested.
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greater, with wombats  still  significantly more 
successful than foxes and wallabies (t = 25.7, df 
= 381, P < 0.0001). An average of 77% of wombat 
detections in the period September 2007 to June 
2008 resulted in a successful breach of the fence. 
In comparison, only 2% of foxes and wombats 
were successful during the same period.
The  paeern  of  successful  travel  through 



fences changed according to the 3 different fence 
treatments for the 3 species. The initial treatment 
was  the  status  quo  traditional  fence,  which 
had numerous preexisting holes  from historic 
wombat  activity.  All  detections  of  wombats 
and foxes were associated with fence breaches. 
We  detected  no wallabies  in  this  period.  This 
is expressed in Figure 7 as 0% fence exclusion 
rate for wombats,  foxes, and wallabies. During 
September to October 2007, following the testing 
of  exclusion  fencing,  which  included  footing 
wire and flexible fence, there were fewer fence 
breaches by wombats, wallabies, and foxes. The 
mean wombat exclusion rate was 35% for that 
period, and there was a higher wallaby and fox 
exclusion rate of 75% (Figure 7). 



The  second  trial  was  the  swinging‑gate 
treatment. The first month of this treatment (i.e., 
October 2007) resulted in fewer successful fence 
breaches by wombats, with an average detection 
rate of 48% (Figure 7). Wombats became more 
successful at using the swinging gates over the 
next 3 months, with the exclusion rate dropping 
to  21%,  2%,  and  23%  from  November  2007, 
December 2007, and January 2008, respectively 
(Figure  7).  The  exclusion  rate  remained  <23% 
for the remaining 5 months of the trial. 
There were no  successful  breaches by  foxes 



and wallabies (100% exclusion rate) in the first 
month  of  the  swinging  gate  trial  (Figure  7). 
Similar  levels  of  exclusion  rates  (i.e.,  between 
97 and 100%) were sustained for the remaining 
8 months of the swinging‑gate trial. 



Discussion
Our video data  showed  that wombats  tried 



to breach a fence by biting and digging through 
the hinged‑joint wire, but  if  they were able  to 
find the leading edge of the exclusion wire, they 
quickly  utilized  the  scratch‑and‑liH  method 



Figure 7. Mean (±SE) monthly exclusion rate for wombats (solid line) and wallabies and foxes 
(combined, dashed line) from August 2007 to June 2008 in a 10-month study of wombat activity 
in the vicinity of a blueberry orchard boundary fence.  After premanagement monitoring, exclu-
sion fencing and swinging-gate techniques were tested.
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to  gain  access.  Although  anecdotal  evidence 
suggested that wombats are deterred by flexible 
material,  our  flexible‑exclusion  fencing  was 
breached by wombats, which were able to chew 
through it with relative ease. 
Once  wombats  breached  the  exclusion 



fence, wallabies  and  foxes were  quick  to  take 
advantage  of  the  newly‑created  opening; 
this  explains  the  exclusion  rate  of  75% over  4 
weeks.  Video  footage  shows  that  foxes  were 
able to contort  their body shape to fit  into the 
smallest  of  openings.  Wallabies,  on  the  other 
hand,  appeared  to  require  an  opening  large 
enough  to  fit  their  head  through,  relying  on 
their  relative  pear‑shape  to  further  open  up 
the hole  on passage  through  the  fence.  In  the 
absence of fence damage by wombats, however, 
the exclusion‑fence design appeared to contain 
the  elements  for  successful  fox  and  wallaby 
exclusion.
The  swinging‑gate  phase  of  our  study 



showed  a  clear  paeern  of  adaptation  by 
wombats  over  the  first  month  (i.e.,  October 
2007),  with  an  average  detection  rate  of  48%. 
From  January  to  June  2008,  the  number  of 
wombat detections was reduced to an average 
of 25% as  the gates  led  to easier passage and, 
therefore,  less  time  spent  within  camera 
range.  The  swinging  gates were  consistent  in 
excluding  foxes and wallabies. On 1 occasion, 
however,  video  showed  a  wallaby  rocking  a 
gate with  its  forepaws while  balancing  on  its 
hind legs. The wallaby gained access when the 
gate was swung far enough to squeeze its head 
under. We rectified this problem by increasing 
the weight of  the gate  to  approximately  3 kg. 
On  another  occasion,  a  fox  was  able  to  gain 
access at a swinging gate when it was jammed 
open  by  a  fallen  branch.  This  highlights  the 
need for constant monitoring and repair. Video 
footage  showed  variable  paeerns  of  wombat 
passage through the gate. Some wombats used 
a  charging  strategy  to  enter  the  gates.  Other 
wombats pushed half way through the opening, 
paused,  and balanced  the  gate  either  on  their 
head or  back  before  continuing  through. This 
approach  was  particularly  apparent  where 
deep  hemispherical  excavations,  which  were 
made  prior  to  gate  installation,  necessitated 
steep access and egress, thus, resulting in more 
challenging progression through the openings.  



Conclusions
The results of this study showed that swinging 



wombat  gates  were  more  effective  than 
exclusion fencing at selectively regulating access 
by  wombats,  wallabies,  and  foxes.  However, 
both  methods  together  probably  contributed 
to  managing  wombats  and  other  unwanted 
species  on  a  whole‑farm  basis.  Wombats  can 
make  numerous  breaches  in  fencing  and  the 
installation of gates at every breach point may 
be impractical. Therefore, gates should always 
be  installed  at  the  most  well‑used  breaches. 
Exclusion fencing, as described here over minor 
fence breaches, indicated by less fence damage 
and soil disturbance, should serve to condition 
wombats over time to use the gates by forcing 
them to utilize an easier access option provided 
by a swinging gate (Breckwoldt 1983). According 
to  Triggs  (2009),  anecdotal  evidence  suggests 
that wombats will use gates placed up to 800 m 
apart without making new holes. The decision 
to use wombat gates alone or a combination of 
both wombat gates and exclusion fencing will 
depend on  the extent of  the problem,  the cost 
of the damage, and the cost to purchase, erect, 
and  maintain  the  length  of  fence  protection 
required. The success of swinging gates in this 
study  shows  potential  for  this  device  to  help 
alleviate wombat damage in rural Australia. 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Abstract: In February 2008, a private physician in North Dakota radiographed hunter-
harvested venison and found that 60 of 100 packages contained metal fragments. This 
discovery had implications for public-funded venison donation programs, and it prompted 
several Midwest states to examine their programs. Approximately 500,000 deer hunters 
harvest >200,000 deer annually in Minnesota, and the state has a donation program similar to 
North Dakota’s program. Therefore, we analyzed fragmentation patterns and lead deposition 
in carcasses of 8 white-tailed deer (Odocoileus virginianus) and 72 domestic sheep (Ovis 
aries). We fired 5 different bullet types from centerfire rifles, and we also fired projectiles from 
both a shotgun and a black-powder muzzleloader. Centerfire bullets, which are designed to 
expand quickly upon impacting the animal, left bullet fragments and lead deposits throughout 
the entire abdominal cavity of carcasses. We also used 2 types of centerfire bullets that were 
purportedly designed to resist fragmentation. One of these bullet types had fragmentation 
patterns and lead deposition rates similar to the rapid-expanding bullets; the other bullet type 
resisted fragmentation, and no lead was detected in muscle tissue that we sampled. Centerfire 
bullets made from copper resisted fragmentation, and of course did not deposit any lead in 
muscle tissues. Projectiles fired from the shotgun and black-powder muzzleloader did deposit 
lead into carcasses but did not fragment as much as bullets fired from centerfire rifles. Our 
study suggests that rinsing the abdominal cavity may spread the lead contaminant to other 
areas of the carcass, thereby worsening the contamination situation. We suggest that hunters 
who use centerfire rifles and are concerned about lead exposure should purchase a bullet type 
that resists fragmentation. 



Key words: bullets, deer, donation, fragmentation, human–wildlife conflicts, hunting, lead, 
policy, venison



W"3)#‑)13,#-  -##'  (Odocoileus  virginianus) 
populations  throughout  the United  States  are 
a wildlife  success  story  (Woolf  and Roseberry 
1998), and hunting is the primary tool used to 
manage deer populations (Stedman et al. 2008). 
However,  there  is  considerable  discussion 
and  legitimate  concern  about  whether  or  not 
hunters can control deer populations (Rutberg 
1997, Brown et al. 2000, Riley et al. 2003). Given 
the  national  decline  in  hunter  numbers  (U.S. 
Department  of  Interior  2007),  the  impacts  of 
large  deer  populations  will  present  future 
challenges to wildlife managers. In Minnesota, 
approximately  500,000  hunters  harvest 
>200,000  deer  annually;  thus,  any  issue  that 
may contribute  to declines  in hunter numbers 
is  important  given  the  need  to  manage  deer 
populations.
Lead  is  a  toxic  metal  found  in  the  natural 



environment  (Tsuji  et  al.  1999).  It  is  also  the 



most  common metal  used  in  ammunition  for 
harvesting game species because of its density 
and malleability. While the toxicological effects 
associated with  lead poisoning of wildlife has 
been documented (Hunt et al. 2006, Cade 2007), 
liele research has been conducted related to the 
possible effects on humans consuming animals 
shot with lead. Johansen et al. (2006) concluded 
that hunters consuming animals shot with lead 
had  high  blood‑lead  levels.  Iqbal  et  al.  (2009) 
found  that  people  who  consumed  animals 
harvested  with  lead  ammunition  had  blood 
lead levels 0.30μg per deciliter higher than did 
people who did not consume animals shot with 
lead  ammunition.  Thus,  health  concerns  exist 
for humans consuming meat from animals that 
were harvested using lead‑based ammunition, 
although the relationships and ramifications of 
consumption are poorly understood.
Although  few  studies  examined  impacts  of 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humans  consuming  bullet  fragments  in  food, 
there  have  been  many  physiology  studies 
conducted  about  the  toxic  effects  of  lead 
exposure.  Exposure  to  lead  has  been  found 
to  adversely  affect  neural  systems,  kidney 
structure,  bones,  blood  formation,  and  nerve 
transmission (Canfield et al. 2003, Menke et al. 
2006). The most significant toxic effects of lead 
exposure  are  among  children,  which  include 
neuro‑cognitive  and  neuro‑developmental 
disorders  caused when  low  blood  lead  levels 
were observed  (Canfield et al. 2003, Lanphear 
et  al.  2005,  Kordas  et  al.  2006,  Menke  et  al 
2006).  Consequently,  these  physiological 
studies also demonstrate that exposure to lead 
bullet  fragments  pose  human  health  risks  for 
individuals.
White‑tailed deer are considered  light,  thin‑



skinned game, and ammunition manufacturers 
market  bullets  that  are  designed  to  expand 
rapidly  upon  penetration.  Bullets  of  this  type 
are oHen marketed for use while hunting mid‑
sized deer species (Odocoileus spp.), pronghorn 
(Antilocapra  americana),  bighorn  sheep  (Ovis 
canadensis), and other species typically ranging 
in weight  from  34  to  136  kg. We will  refer  to 
these  types of bullets as  rapid expansion  (RE) 
bullets throughout this paper.
Alternatives  to  RE  bullets  exist  for  larger 



game  animals  and  are  usually  marketed 
as  having  properties  that  allow  for  slower 
expansion.  These  bullets  are  designed  to 
penetrate into the body aHer striking thick skin, 
heavy  bone,  or  thick muscle  tissue.  Bullets  of 
this type usually include lead, but are designed 
to resist fragmentation and are oHen described 
as retaining >90% of their weight aHer striking 
the  animal.  This  type  of  bullet  is  typically 
recommended  for  hunting  large  mammals 
such  as  elk  (Cervus  canadensis),  moose  (Alces 
alces) and other species weighing >226 kg. We 
will refer to these types of bullets as controlled‑
expansion (CE) bullets throughout this paper.
Several  manufacturers  also  market  bullets 



that are not lead‑based but are designed for both 
mid‑sized  and  large  mammals.  These  bullets 
are  made  entirely  from  copper  or  a  copper‑
based alloy and are presumed  to be nontoxic. 
Throughout this paper refer to these bullets as 
copper (Cu) bullets.
Hunters  oHen  use  shotguns  that  fire  slugs 



and black‑powder muzzleloading rifles for deer 



hunting. Both weapons fire projectiles of larger 
mass and at lower velocities than most bullets 
fired from centerfire rifles and, thus, may have 
different  fragmentation  paeerns.  Lead‑based 
shotgun  slugs  are  the  most  common  type  of 
shotgun  projectiles  used  for  deer  hunting. 
Based on our observations over the last 15 years, 
hunting with black‑powder muzzleloaders has 
been  increasing  in popularity, and many state 
wildlife  agencies  have  observed  an  increased 
number  of  deer  harvested  by  this  method. 
There  are  essentially  2  types  of muzzleloader 
(MZ) bullets. The first is a bullet that equals the 
size of  the caliber and  is designed specifically 
for  black‑powder  muzzleloader  firearms. 
The  second  type  is  smaller  in  diameter  and 
was  originally  designed  for  a  handgun  that 
is  inserted  into  a  plastic  jacket  so  that  the 
size  matches  the  diameter  of  the  bore  of  the 
muzzleloader. 
To our knowledge, no studies have been pub‑



lished  that  examined  the  variability  of  bullet 
fragmentation  and  deposition  using  different 
categories of bullet and firearm classifications. 
The objectives of our study were to: (1) provide 
a  standardized basis  of  examination of differ‑
ent bullet types; (2) describe general bullet per‑
formance,  variability,  and  differences  among 
firearm  types;  and  (3)  provide  information  to 
hunters so that informed choices can be made 
about  selecting a bullet  if  lead deposition  is  a 
concern.



Background
Several  midwestern  states  have  publicly 



funded  venison  donation  programs.  While 
these  programs  vary  slightly,  the  primary 
intent  is  to  provide  surplus  hunter‑harvest 
venison  to  the  public.  In  2007,  Minnesota 
deer  hunters  donated  1,996  deer  to  food 
pantries,  which  yielded  an  estimated  35,500 
kg  of  venison.  In  February  2008,  a  private 
physician in North Dakota reported observing 
radiographic  evidence  of  metal  in  60  of  100 
samples of donated venison collected from food 
pantries. The State of North Dakota confirmed 
the  presence  of  lead  in  these  samples  and 
suspended the state venison donation program. 
Due to the similarities in state venison donation 
programs  in Minnesota  and  North  Dakota,  a 
decision was made to examine a portion of the 
venison remaining at Minnesota food pantries. 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A random sample of  238 packages of venison 
was  removed  from  Minnesota  food  pantries 
and  subsequently  examined  by  radiography 
to  determine  the  presence  of  metal.  Overall, 
radiographic  evidence  revealed  32%  of  the 
inspected packages contained metal fragments, 
and,  consequently,  the  remaining  venison  at 
area food pantries was recalled and destroyed 
(L. Cornicelli, Minnesota Department of Natural 
Resources, unpublished report). The discovery 
of  lead  in  venison  prompted  the  Minnesota 
Department  of Natural  Resources  to  examine 
the broader issue of bullet fragmentation with 
the goal of providing hunters with a baseline of 
information regarding the most popular bullet 
types.
Hunt et al. (2006) used radiographs to study 



bullet  fragmentation  paeerns  in  both  hunter‑
harvested  deer  carcasses  and  offal  piles  and 
confirmed that metal fragments existed within 
both. While the study demonstrated the presence 
of  bullet  fragments,  its  findings  were  limited 
because  hunters  killed  deer  under  variable 
conditions.  For  example,  hunters  harvested 
deer  using different  calibers  that  had  varying 
bullet weights  and bullet velocities,  estimated 
shot distances of 37 to >200 m, and no deer were 
harvested using shotguns or muzzleloaders. We 
presume that differences in rifle caliber, bullet 
weight, design, bullet velocities, shot distances, 
and shot placement will likely influence bullet 
fragmentation  paeerns.  Consequently,  it  was 
not  possible  to  distinguish  fragmentation 
paeerns associated with different bullet types, 
shot  distances,  and  shot  placement  based  on 
their results. 
Similarly,  Dobrowolska  and  Melosik  (2008) 



analyzed lead concentrations in muscle tissues 
of wild boar  (Sus  scrofa)  and  red deer  (Cervus 
elaphus)  harvested  by  hunters  in  Poland.  The 
authors  concluded  that  muscle  tissue  closer 
to wounds had higher  concentrations  of  lead. 
However,  their  samples were  also  taken  from 
animals  harvested  with  bullets  of  different 
calibers and types. The authors concluded that 
caliber and bullet type would be an important 
factor  related  to  the  extent  of  contamination, 
but  their  study was  designed  to  confirm  that 
meat  derived  from  animals  shot  with  lead‑
based  bullets  would  be  contaminated  with 
lead. Their study was not designed to address 
the  variability  associated  with  fragmentation 



paeerns  of  different  types  of  bullets  and 
firearms.
Hunt et  al.  (2009)  conducted a  study where 



all hunters used a Remington Magnum 7‑mm 
caliber  bullet,  as  well  as  a  bullet  of  identical 
mass to harvest white‑tailed deer. The authors 
concluded  that  individuals  risk  exposure  to 
lead  when  they  consume  venison  from  deer 
killed  with  standard  lead‑based  rifle  bullets. 
However,  their  study  did  not  test  different 
bullet types. Thus, there is a lack of information 
about which  types  of  bullets  individuals who 
are  concerned  about  lead  exposure  should 
purchase for hunting. 



Methods
Our research was conducted in July 2008 with 



the goal of producing preliminary results before 
the fall 2008 Minnesota deer season (November 
8, 2008). We used euthanized, domestic  sheep 
(Ovis aries) as surrogates for white‑tailed deer. 
Domestic  sheep  are  ruminants,  anatomically 
similar  to  deer,  and  were  readily  available. 
Each sheep carcass was harnessed in a sternal 
recumbent  position  and  then  shot  broadside 
in the thoracic cavity at 50 m. In all cases,  the 
scapula  was  positioned  forward  so  that  the 
bullet  did  not  strike  the  scapula. AHer  being 
shot,  sheep  were  immediately  transported 
to  a  necropsy  laboratory  at  the  University  of 
Minnesota,  Veterinary  Diagnostic  Laboratory 
(UMN‑VDL) for fragmentation analysis. 
We tested 2 types of RE bullets (RE1 and RE2), 



2 types of CE bullets (CE1 and CE2), and 1 type 
of Cu bullet  to make bullet  type  comparisons 
using  a  centerfire  rifle  chambered  in  .308 
(7.62mm)  Winchester  (Table  1).  All  centerfire 
rifle  bullets  were  commercially  available 
cartridges, and weighed 10 g (150 grains). For 
centerfire  rifles,  10  sheep  were  shot  for  each 
bullet brand group (n = 50 sheep). An additional 
10  sheep were  shot using a 12‑gauge  shotgun 
that fired slugs weighing 28 g (1 ounce). A 0.50 
caliber  muzzleloader  rifle  was  used  to  test  2 
types of MZ bullets. One type of muzzleloader 
bullet (MZ1) weighed 16 g (245 grains), and the 
other type (MZ2) weighed 19 g (300 grains). Six 
sheep were shot using MZ1 bullets, and 6 sheep 
were shot using MZ2 bullets.
To make  comparisons  to deer  carcasses, we 



examined 8 deer that were killed in April 2008 
as  part  of  a  disease  management  program 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conducted  by  the  Minnesota  Department  of 
Natural Resources. Deer were shot with a .308 
(7.62 mm) Winchester  using  RE1  bullets  over 
bait  at  an  average  distance  of  about  110  m 
(range = 80 – 175 m). Deer were killed in variable 
conditions, and not all bullets struck the thoracic 
cavity. These intact deer carcasses were frozen 
until  July 2008 and were not eviscerated until 
they thawed and were examined for this study. 
Our  intent  was  to  approximate  paeerns  of 



fragmentation for deer that would be harvested 
during  fall  hunting  seasons.  Therefore,  we 
examined  lead  deposition  in  a  manner  that 
would be consistent with how a hunter would 
handle  a  deer  carcass.  Thus, we  removed  the 
hide and viscera prior to analysis. To determine 
bullet  direction  (entry  to  exit),  we  inserted  a 
carbon fiber  tube  through  the wound channel 
then  took  a  ventral‑dorsal  (VD)  view  and  a 
lateral  view  (LV)  radiograph  image  on  the 
exit  side  of  the  carcass.  When  carcass  length 
exceeded the imaging radius of the scanner, we 
took 2 radiographs of each view then tiled the 
images  together  prior  to  analysis.  Fragments 
were most visible on VD radiographic images. 
Thus,  we  used  VD  radiographic  images  to 
enumerate  total  number  of  bullet  fragments 
in each carcass. No aids were used to magnify 
the  fragments  while  the  counting  was  being 
performed. In addition to total fragment counts, 
we counted the number of bullet fragments <5cm 
from the exit wound. All radiographic  images 
were  coded,  so,  the  individual  observing  the 
image did not know which bullet brand group 
was being analyzed.



We studied lead contamination levels (ppm) 
throughout carcasses using similar procedures 
as those outlined in Dobrowolska and Melosik 
(2008).  We  collected  muscle  tissue  samples 
along  the  abdominal  cavity  at  perpendicular 
distances  of  5,  25,  and  45  cm  from  the  exit 
wound  on  each  carcass  (Figure  1).  Tissue 
samples  were  taken  by  cueing  through  the 
carcass  and  entirely  removing  a  2.5‑  H  2.5‑ 
cm  section  of  muscle  at  the  aforementioned 
distances from the exit wound sites.  All muscle 
tissue samples were analyzed by University of 
Minnesota,  Veterinary  Diagnostic  Laboratory 



Table 1. Bullet types, average velocity of projectiles in meters per second (±SD), weight retention as 
advertised by manufacturer, and description of lead composition within projectile (Bullet types: RE = 
rapid expansion; CE = controlled expansion; Cu = copper; MZ = muzzleloader.)



Treatment Bullet type Velocity1 Advertised weight 
retention Lead description



Nosler Ballistic Tip RE1 876 ± 10 50% Lead throughout core
Remington Core Lokt RE2 885 ± 17 50% Lead throughout core



Winchester XP3 CE1 894 ± 20 Near 100% Copper in front half of bul-
let, lead at base of bullet



Hornady Interbond CE2 855 ± 12 >90% Lead core bonded to jacket
Barnes TSX Cu 871 ± 30 Near 100% No lead
Reminton Foster Slug Slug 452 ± 38 N/A 100% lead



Powerbelt Aero-Tip MZ1 484 ± 3 N/A Lead throughout core



Hornady XTP MZ2 475 ± 16 N/A Lead throughout core



1Bullet velocity determined via chronograph placed 3 meters from the shooting bench.



Exit wound



Figure 1. Depiction of tissue extraction sites that were 
obtained to test for lead contamination (ppm) caused by 
bullet fragmentation in white-tailed deer and domestic 
sheep.
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staff using their standard operating protocol for 
measuring  concentrations of metals  in muscle 
tissue.  Muscle  tissue  samples  were  digested 
in  nitric  acid  then  examined  for  the  presence 
of  lead  through  inductively  coupled  plasma 
analysis. The lower detection limit for lead was 
1 part per million. We also assessed the effects 
rinsing the meat had on lead contamination by 
rinsing  the  abdominal  cavity  of  each  carcass 
for  approximately  30  seconds  aHer  the  first 
set of tissues was collected. We then extracted 
another  set  of  tissue  samples  at  about  5,  25, 



and 45 cm from the exit wounds 
on  all  carcasses  and  used  the 
same  laboratory  procedures 
described above.



Results
We observed a higher number 



of  bullet  fragments  in  sheep 
shot with both types of RE and 
CE2 bullets as compared to the 
CE1  and  Cu  bullets  (Figure 
2;  Table  2).  We  observed 
comparatively fewer fragments 
in  carcasses  that  were  shot 
using  MZ  bullets  and  slugs 
than RE and CE2 bullets, which 
was  likely due  to  their greater 
bullet mass and lower velocities 
(Table 1). Radiographic images 



were limited to portions of individual carcasses 
because  some  fragments were observed along 
the perimeter of many radiograph images and 
we  concluded  that we were not  able  to  count 
all the fragments that may have been present in 
carcasses. Because we were unable to enumerate 
all  the  fragments,  we  reported  the  average 
number of those observed <5 cm from the exit 
hole  as  a  standard  measure  for  comparison 
among bullet brand groups (Table 3). 
Similar to our radiograph findings, lead was 



Table 2.  Average number of fragments counted (SD) within 
white‑tailed deer and domestic sheep in various treatment groups 
using ventral‑dorsal view radiographs. (Bullet types: RE = rapid 
expansion; CE = controlled expansion; Cu = copper; MZ = muzzle‑
loader).



Species Bullet type N 0 ± SD Minimum Maximum



Deer RE1   8 60 ± 84   7 261
Sheep RE1   9 141 ± 135 74 498
Sheep RE2 10 86 ± 34 28 138
Sheep CE1 10 9 ± 7   2   28
Sheep CE2 10 82 ± 62 21   28
Sheep Cu 10 2 ± 1   1     4
Sheep Slug 10 28 ± 41   3 127
Sheep MZ1   6 3 ± 3   1      9
Sheep MZ2 6 34 ± 36 6 105



Figure 2. Radiographic images of a domestic sheep 
shot with Nosler Ballistic bullet, which is a rapid 
expansion (RE) bullet. Bullet fragments show up as 
white spots.



Figure 3.  Radiographic image of a domestic 
sheep shot with a Winchester XP3 bullet, which is a 
controlled-expansion (CE ) bullet. Bullet fragments 
show up as white spots.
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detected  by  assay  more  frequently  in  muscle 
tissues collected from carcasses shot using both 
types of RE bullets and the CE2 bullet (Table 4). 
We detected no lead in muscle tissues collected 
from  carcasses  shot  using  CE1  or  Cu  bullets. 
We detected lead in 40% of muscle tissues near 
exit  wounds  from  carcasses  shot  using  slugs. 
However, our study suggested lead fragments 
did not travel far throughout abdominal cavities 
of carcasses shot using slugs because lead was 
not detected at the 25 or 45 cm intervals. 
Our  data  suggest  that  rinsing  does  not 



eliminate  lead  from  the  carcass  (Table  4).  On 
the contrary, our data suggest  that rinsing the 
carcass  may  spread  the  contaminant  to  other 
areas  of  the  carcass.  Two  of  80  (3%)  samples 
that we collected 45 cm from exit wounds had 
detectable lead levels prior to rinsing. However, 
we  detected  lead  in  9  of  80  (11%)  samples 
collected 45 cm from exit wounds aHer rinsing 
the carcass. 



Discussion
Our  study  shows  there  were  marked 



differences  in  fragmentation  paeerns  and 
lead  deposition  rates  based  on  different 
types  of  bullets.  Wildlife  managers  should 
make  individuals  who  are  concerned  about 
lead  exposure  aware  that  there  are  bullets 
available  for  hunting  deer  that  can  minimize 
the  likelihood of  being  contaminated by  lead. 
It  is critical to point out, however, that simply 
purchasing a bullet that is advertised to retain 
>90% of its weight may not mean that the bullet 



will  not  fragment  and  deposit 
lead into the carcass. Our results 
also  imply  that  future  wildlife 
studies conducted on lead bullets 
should  aeempt  to  identify  the 
type of bullet used in their study 
because  failure  to  account  for 
bullet type could greatly bias the 
results of a study. 
There  were  differences  in  our 



results  between  deer  and  sheep 
shot with RE1 bullets. We believe 
that  the  angles  and  distances 
that  deer  were  positioned  from 
the  shooter  explain  some  of 
these differences. All sheep were 
perpendicular to the shooter and 
shot  in  the  thoracic  cavity  at  50 



m  at  a  constant  angle.  Presumably,  all  bullets 
struck  light  bones  and  areas  of  thin  muscle 
at  a  relatively  constant  velocity  and  entry 
angle. In contrast, the shooters killing deer for 
our  study  took  shots  opportunistically,  and 
several bullets struck the shoulder area where 
heavier  bones  (e.g.,  scapula)  and  comparably 
thick  muscles  are  located.  Regardless,  of  the 
anatomical  similarities  between  species,  we 
are  confident  that  our  findings  related  to 
fragmentation  paeerns  in  sheep  carcasses 
associated  with  different  bullet  types  would 
parallel results found on white‑tailed deer, and 
that  our  recommendations  are  applicable  to 
deer hunters.
In  general,  lead  was  most  abundant 



immediately  around  the  exit  hole  and  its 
prevalence  declined  as  the  distance  from  the 
exit  hole  increased.  However,  we  were  not 
able to recommend a specific distance from the 
exit hole  that would not expose an  individual 
to  lead because we  found  samples  that  tested 
positive  for  lead  at  a  distance  of  45  cm  from 
the  exit  wound.  Based  on  these  findings,  we 
conclude  that  all meat  from  a  deer  harvested 
using a lead bullet has the potential to contain 
at least some lead.
We  are  not  aware  of  any  published  studies 



that  indicate  that  rinsing  the  carcass  has  any 
benefits  in  terms  of  human  health.  However, 
some  hunters  believe  rinsing  the  carcass  will 
eliminate debris and bacteria from the abdominal 
cavity. Our study suggests introducing water to 
the  carcass may  spread a highly  concentrated 



Table 3.  Average number of fragments counted (SD) <5cm of 
exit wound within each white‑tailed deer and domestic sheep in 
various treatment groups using lateral view radiographs. (Bullet 
types: RE = rapid expansion; CE = controlled expansion; Cu = 
copper; MZ = muzzleloader).



Species Bullet type N 0 ± SD  Minimum Maximum



Deer RE1   8 18 ± 16    2 43
Sheep RE1   9 41 ± 20  13 86
Sheep RE2 10 43 ± 23  15 92
Sheep CE1 10 < 1 ± 1    0   3



Sheep CE2 10 36 ± 24   11 83
Sheep Cu 10 < 1 ± 1    0   2
Sheep Slug 10 12 ± 9     1 31
Sheep MZ1   6 2 ± 4    0 10
Sheep MZ2   6 21 ± 22    3 62











263Bullet fragmentation • Grund et al.



area  of  lead  immediately 
around the wound channel 
to  areas  where  lead  did 
not  previously  exist. 
Further  research  may  be 
warranted  to  determine  if 
the  cost of not  rinsing  the 
carcass outweighs the risk 
of rinsing it.
Avian  scavengers  may 



be  susceptible  to  lead 
poisoning  when  they 
ingest  fragments  in  the 
tissues  of  deer  killed 
by  lead‑based  bullets 
(Wayland  and  Bollinger 
1999, Hunt et al. 2006, Cade 
2007). Offal piles produced 
from  both  harvested  and 
fatally  wounded  deer 
not  retrieved  by  hunters 
provide  a  substantial 
amount  of  lead  to  avian  scavengers. An  offal 
pile  is  always  produced  by  a  harvested  deer, 
which translates into 200,000 to 250,000 piles of 
offal per year in Minnesota alone. Nixon et al. 
(1991) reported wounding rates ranged from 21 
to 24% in Illinois. Wounding losses represented 
24% of the legal harvest in Montana (Dusek et al. 
1989) and ranged from 17 to 32% of the harvest 
in  Indiana  (Stormer  et  al.  1979).  These  values 
are very difficult  to  estimate and are  likely  to 
vary  spatially  and  temporally. Nevertheless,  a 
substantial  amount  of  lead  is  made  available 
to  scavenging  animals  via  both  piles  of  offal 
and  wounded  animals  that  are  not  retrieved 
by hunters. Additional  research  is  required  to 
determine  if  the  short‑term  exposure  of  lead 
in offal piles and deer carcasses has long‑term 
impacts on avian scavenger populations.



Management implications
We  conclude  that  concerned  hunters  and 



wildlife  managers  have  options  to  manage 
risk  of  exposure  to  lead.  We  believe  people 
concerned  about  lead  exposure  should:  (1) 
select a bullet that does not contain lead, such 
as  the Cu bullet used  in  this study or a bullet 
that  will  not  expose  lead  to  the  animal,  such 
as the copper bullet used in this study; (2) not 
rinse the carcass; (3) be aware that meat 45 cm 
from the wound may contain  lead; and  (4) be 



aware  that  lead‑based  slugs  and  MZ  bullets 
will fragment and deposit lead into carcasses. 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Fate of captive-reared and released mallards 
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Abstract: We studied captive-reared mallards (Anas platyrhynchos; CRMs) released on 
eastern Long Island, New York, in 2006 to 2007 and 2007 to 2008 to determine: (1) survival 
rates of CRMs; (2) contribution to hunter harvest; (3) local movements; and (4) pair status, 
reproductive behavior, and production of CRMs. We banded and released 100 CRMs 
in November 2006 of which 20 were radio-marked. In November 2007, we banded and 
released 299 CRMs of which 60 were radio-marked. We used Program MARK to determine 
weekly survival estimates (0.53 to 1.00) up to 24 weeks after release; cumulative survival 
from November to May was 0.25. Seventeen percent (n = 17) of CRMs were reported 
harvested from 2006 to 2007, and 5% (n = 15) were reported harvested during 2007 to 
2008. The median distance between harvest locations and release sites in both years was 
3 km. CRMs intermingled with free-ranging waterfowl at town parks but tended to stay 
together in groups of 10 to 30 birds. We observed 22 pairs of CRMs, 2 pairs of CRMs with 
unmarked mallards, and 1 CRM with a brood. Overall, our data indicated that after some 
initial losses, many CRMs survived and settled in park settings where waterfowl were 
commonly fed by humans. Thus, CRMs appeared to contribute to feral waterfowl populations, 
which are a source of human–wildlife conflicts in many areas. Occurrence of CRMs in 
such settings also provides a means for disease transmission to free-ranging waterfowl. 



Key words: Anas platyrhynchos, captive-reared, feral, human–wildlife conflicts, Long Island, 
mallard, New York, program MARK, survival



H&()#'6  "1@#  ,+(.  ?##(  3()#'#6)#-  in 
harvest of captive‑reared and released mallards 
(Anas  platyrhynchos;  CRMs)  made  available 
on  shooting  preserves, which  are widespread 
throughout  the  Untied  States.  Kouba  (1976) 
defined shooting preserves as privately‑owned‑
and‑operated areas where captive‑reared game 
is  released  to  provide  hunting  opportunities 
without the constraints of state regulations. In 
1911, New York became the first state to legalize 
shooting  preserves.  Intentional  stocking  of 
CRMs  by  the  New  York  State  Conservation 
Department during 1934 to 1952 was believed 
to be a principal factor in establishment of the 
mallard  as  a  breeding  species  in  New  York 
(Foley et al. 1961); hence, many CRMs released 
today may  survive  and  interact  in  some way 
with wild waterfowl populations.
Nearly  a  century  aHer  shooting  preserves 



were  legalized,  there were  an  estimated  4,631 
licensed  shooting‑preserves  in  the  United 
States;  314  (7%)  of  these  preserves  released 
nearly  300,000 CRMs  annually  (U.S.  Fish  and 
Wildlife  Service  [USFWS]  2003).  Numerous 
(64%) releases occurred in the Atlantic Flyway, 



and  annual  releases  at  some  locations  can  be 
substantial.  For  example,  a  single  shooting 
preserve  in Maryland released some 37,000  to 
122,000  mallards  per  year  between  1981  and 
1993, totaling 1.1 million birds (USFWS 2003). In 
New York, 85,000 CRMs were reported released 
on shooting preserves in 2005 (the most recent 
data  available),  of  which  48,044  birds  were 
reported harvested, 3,166 were still alive on the 
premises, and the fate of the remaining 33,457 
birds was unknown at  the end of  the hunting 
season (B. L. SwiH, New York State Department 
of  Environmental  Conservation,  unpublished 
data). 
Traditionally,  most  releases  of  CRMs  on 



private  shooting  preserves  were  “tower 
shoots,” where birds are released from a tower 
and shot at by hunters on the ground. Hence, 
most birds (about 70%; USFWS 2003) were shot 
immediately aHer release, limiting the number 
of birds mixing with wild populations. In 1985, 
however,  a  new  interpretation  of  the  USFWS 
regulations (50 CFR 21.13) for CRMs took effect, 
and shooting preserve owners began applying 
for  permits  to  release  “free‑flighted,” captive-
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reared  mallards  (i.e.,  CRMs). 
This  approach  resulted  in  a 
larger number of released birds, 
fewer  birds  shot  immediately 
(about  44%),  and  a  greater 
number  of  escapees  (USFWS 
2003). A survey of state agencies 
found  that  70%  of  shooting 
preserves in the Atlantic Flyway 
used  free‑flighted  CRMs, 
compared  to  only  16%  that 
used  tower  releases  (Smith 
1999). This increased number of 
surviving  CRMs  is  significant 
because  CRMs  may  increase 
the risk of disease  transmission 
to  wild  populations,  may 
hybridize with American  black 
ducks  (Anas  rubripes),  and may 
confound  waterfowl  surveys 
and databases (USFWS 2003). 
In New York, Long Island has been a center of 



CRM releases on the eastern seaboard for nearly 
a century. Currently, shooting‑preserve owners 
and game‑bird breeders release approximately 
20,000  CRMs  on  eastern  Long  Island,  many 
in  or  near  habitats  used  by  wild  waterfowl 
populations  (B.  L.  SwiH,  unpublished  data). 
These habitats include marshes, bays, harbors, 
and  shores  that  provide  regionally  important 
wintering waterfowl habitat  for more  than  30 
species of waterfowl, with total numbers in the 
tens of thousands (SwiH 2007). 
To date, the only major field studies of CRMs 



were  conducted  in  Minnesota  (Schladweiler 
and Tester 1972) and Maryland (Soutierre 1989, 
Hindman  et  al.  1992,  Smith  1999).  However, 
habitat in these states is dramatically different 
from  the  Long  Island  habitat,  which  has 
hundreds  of  small  urban  ponds  that  dot  the 
island  and  provide  hunting‑free  areas  where 
humans  feed waterfowl. Long  Island also has 
a  long  history  of  CRM  releases,  and  interest 
in  this activity seems  likely  to continue  in  the 
future. Hence, assessing the potential effects of 
CRMs on native waterfowl is of great interest to 
managers. Our objectives were to (1) determine 
survival rates, movements, and hunter harvest 
rates  of  CRMs  and  (2)  assess  pair‑status  and 
association  with  wild  mallards  and  black 
ducks. 



Study area
We  conducted  our  research  within  the 



township of East Hampton on the south shore 
of Long Island, New York. East Hampton  is a 
peninsula at the easternmost point of New York 
State (Figure 1).  It  is bordered to the south by 
the Atlantic Ocean, to the east by Block Island 
Sound, to the north by several bays emanating 
from Long Island Sound (including Gardiners 
Bay and Fort Pond Bay), and to the west by the 
town of Southampton. The landscape was a flat, 
coastal plain characterized by rich agricultural 
soil  and  associated  farmland  (Town  of  East 
Hampton 2005). The land use of East Hampton 
(180  km2)  was  38%  residential  development, 
37%  open  space  and  permanently  protected 
farmland,  14%  commercial  or  industrial,  and 
11% vacant land (Town of East Hampton 2005). 
The  town  had  many  coastal  bays,  wetlands, 
and freshwater ponds, including many artificial 
feeding stations, such as shooting preserves and 
town parks, where visitors fed ducks.
We  released  CRMs  during  2006  at  2  sites 



chosen  because  of  their  use  as  regular  CRM 
release  sites  by  the  East  Hampton  chapter  of 
Waterfowl  U.S.A.,  which  annually  released 
approximately  300 mallards. Hook  Pond  (site 
1)  was  located  between  the  Atlantic  Ocean 
and the village of East Hampton. Hunting was 
prohibited at this site due to its location within 
the  village.  The  shoreline  of  the  pond  was 
residentially  developed  with  large,  well‑kept 



Figure 1. Study area in Township of East Hampton, Long Island, 
New York.
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lawns, a golf course, natural shrub habitat, and 
sand  dunes. Accabonac Harbor  (site  2) was  a 
267‑ha coastal bay and wetland complex with 
limited development, shallow open water, salt 
marsh,  sand  spits,  and  small wooded  islands. 
Much  of  this  site  was  owned  by  the  Nature 
Conservancy  or  the  Peconic  Land  Trust,  and 
hunting was permieed. The distance between 
the 2 release sites was 8.6 km.
During 2007, we released CRMs at both 2006 



release sites and at Hog Creek, which was also 
a  release  site  used  by Waterfowl  U.S.A.  Hog 
Creek was a  small,  tidal  inlet  on Block  Island 
Sound.  The  shoreline  consisted  of  a  marina, 
lawns, small woodlots, and grasslands. Hunting 
was permieed at this site. The average distance 
between the 3 release sites was 7.7 km. 



Methods
Acquiring and radio-marking captive-



reared mallards



2006–2007  season. We  purchased  100  CRMs 
of  unknown  age  (67  males,  33  females)  from 
Spring  Farm  in  Sag  Harbor,  New  York,  in 
cooperation  with  the  East  Hampton  chapter 
of Waterfowl U.S.A. Spring Farm was a  state‑
licensed  shooting  preserve  and  game  bird 
breeder. The farm annually releases more than 
10,000 mallards on  its  own premises  and was 
the main supplier of mallards to other shooting 
preserves and breeders in the area. 
We  banded  all  birds  with  colored  plastic 



and metal  leg  bands  (National  Band  and  Tag 
Company,  Newport,  Ky.),  each  with  unique 
identification numbers and a toll‑free telephone 
number for harvest and other mortality reports. 
U.S.  Fish  and  Wildlife  Service  bands  are  not 
permieed  on  CRMs.  Additionally,  we  fieed 
20 CRMs  (10 males,  10  females) with a prong 
and  suture  radio  transmieer  (Model  A4460, 
Advanced  Telemetry  Systems,  Isanti,  Minn.; 
Mauser and Jarvis 1991). Transmieers weighed 
11 g, and a mortality switch was triggered aHer 
10 hours of no movement. We released 50 birds 
(ten  with  radios,  forty  with  leg‑bands  only) 
at  each  location  (Hook  Pond  and  Accabonac 
Harbor) on November 18, 2006, 4 days before 
opening of the hunting season. Mean weight of 
the birds was 1.23 kg.
2007–2008  season. We  purchased  300  CRMs 



of unknown age from Spring Farm and banded 
299 (148 males, 151 females) with colored plastic 



and metal leg bands. Mean weight of the birds 
was 1.18 kg. We fieed 60 birds  (30 males  and 
30 females) with backpack 2‑stage transmieers 
that  weighed  approximately  27  g  and  had  a 
mortality switch triggered aHer 10 hours of no 
movement  (Sirtrack Limited, Havelock North, 
New Zealand). We  aeached  transmieers with 
a  backpack  harness  made  of  Teflon  ribbons 
(Malecki et al. 2001). Backpack‑style harnesses 
were used the second year due to poor retention 
of  prong  and  suture  transmieers  during  2006 
to  2007.  Approximately  equal  numbers  of 
birds  (20  with  radios  and  80  with  leg‑bands 
only) were released at Hook Pond, Accabonac 
Harbor, and Hog Creek on November, 21 2007, 
8 days before the opening of the hunting season.  



Tracking and field observations 
AHer  we  released  CRMs,  we  regularly 



checked  the  3  release  sites  and  numerous 
other  locations  in  the  towns of East Hampton 
and  Southampton  to  collect  visual  and  radio‑
telemetry data. We used a  receiver  and a  car‑
top  mounted  antenna  to  locate  radio‑marked 
birds between  sunrise  and  sunset. During  the 
2006–2007  season,  we  located  radio‑marked 
birds once per week for the first 4 weeks aHer 
release, 3 to 7 times per week from December, 
18 2006,  to April  25,  2007,  and once per week 
from April 26 to May 29, 2007. During the 2007–
2008  season, we  located  radio‑marked birds 4 
to  7  times per week  from December  16,  2007, 
to May  6,  2008. Most  birds were  detected  by 
homing with a Yagi antenna and radio receiver. 
We assigned date of death as the first date the 
mortality signal was located. The fates of radio‑
marked mallards were categorized as  follows: 
(1)  survived  the  6‑month  study  period,  (2) 
died of a natural cause, (3) censored when fate 
became unknown,  (4)  harvested  and  reported 
to toll‑free number, (5) returned to Spring Farm 
by  homing  aHer  release,  or  (6)  unreported 
harvest. 
We used a 20×  spoeing scope or binoculars 



and ad libitum sampling methods to record the 
daily activities, associations with wild mallards 
and black ducks, pair status, and breeding efforts 
of  radio‑marked  and  banded‑only  CRMs. We 
conducted observations 4 to 7 times per week in 
the core area near East Hampton and once per 
month at sites distant from the core study area.  











269Fate of mallards • Osborne et al.



Data analysis



We used  the known‑fate binomial model  in 
Program MARK to estimate weekly survival (Ŝi, 
the maximum  likelihood estimation) of  radio‑
marked  CRMs  (Cooch  and White  2008).  This 
model was chosen because each radio‑marked 
bird met 1 of the 3 following possible scenarios 
for a binomial known‑fate design: (1) survived 
to the end of the study and was detected during 
each sampling occasion so that fate was known 
for each interval; (2) died during the study and 
the mortality signal and carcass were detected 
during  the  interval  of  death  so  that  fate  was 
known;  and  (3)  survived  up  to  a  point  that 
its  fate was  last  known,  at which  time  it was 
censored (i.e., removed from analysis).



Results
Survival of 2006–2007 CRMs



From  2006  to  2007,  4  (20%;  2  males  and  2 
females)  of  the  20  radio‑marked  CRMs  lost 
their radios aHer 8 weeks but were identified by 
leg‑band observations at town parks on or aHer 
May  10,  2007  (183  days).  Two  females  (10%) 
were  taken by hunters, 7 birds  (35%; 4 males, 
3  females)  had  radios  that  emieed  mortality 
signals within 4 weeks of release but were not 
recovered,  4  birds  (20%;  2  males,  2  females) 
emieed mortality signals aHer 8 weeks but were 
not recovered, and 3 (15%) were never located 
again aHer initial release. We experienced poor 
retention of the prong‑and‑suture transmieers, 
as  evidenced  by  recovery  of  radios  and 
observations  of  individual  birds,  so  that  data 
collected  from  radio‑tagged  birds  released  in 
2006 were not included in the Program MARK 
survival analysis. Eleven radios (55%) were not 
recovered, but we  could not determine  if  loss 
of  the  radio  or  actual mortality  had  triggered 
the signal. 



Our  observations  of  leg  bands  indicated 
that 17 (21%; 14 males and 3 females) of the 80 
banded‑only  CRMs  survived  the  field  season 
to May 2007. FiHeen (19%; 10 males, 5 females) 
were  reported harvested by hunters,  1  female 
was reported as a vehicle mortality, 1 female was 
killed by a predator, and 46 (57%; 33 males, 13 
females) birds were recorded as fate‑unknown. 
 



Survival of 2007–2008 CRMs



From  2007  to  2008,  we  calculated  survival 
estimates  based  on  58  radio‑marked  birds, 
including  six  not  detected  aHer  release  (Table 
1). We used a known‑fate model with 21 weekly 
intervals, the first of which was 4 weeks and the 
remainder equal to 1 week, due to the delayed 
onset  of  radio‑tracking  aHer  the  birds  were 
released.  The  4‑week  interval  was  accounted 
for in the model and was comparable to 1‑week 
intervals. 
  The  cumulative  seasonal  survival  of  radio‑



marked  birds  over  the  6‑month  study  period 
was  0.25  (SE  =  0.06,  95%  CI:  0.15‑0.39),  and 
weekly  survival  estimates  ranged  from  0.53 
to  1.00  (Figure 2).  Survival was  lowest  at  0.53 
during  the  first  4 weeks  (November  21,  2007, 
to  December  18,  2007)  aHer  release  when  26 
radio‑marked birds died and the fate of 6 birds 
was  unknown.  Survival  ranged  from  0.74  to 
1.00 over the second 4‑week period (December 
19,  2007,  to  January  15,  2008)  when  12  more 
birds died,  and  ranged  from 0.92  to 1.00 over 
the  third  4‑week  period  (January  16,  2008,  to 
February  12,  2008)  when  4  more  birds  died. 
Survival  was  constant  at  1.00  for  the  last  12 
weeks of the study (February 13, 2008, to May 
6, 2008); no birds died during that period. AHer 
24  weeks,  11  radio‑marked  birds  (19%)  were 
confirmed  alive. Among  the mortalities  noted 
above, 5 radio‑marked birds (8%) were reported 



Table 1.  Fate of 58 captive‑reared mallards (CRMs), radio‑marked and released on Long 
Island, New York, November 2007.



Fate Number Comments



Survived 11 Survived the 6‑month study period
Died of natural cause 32 Presumably died from predation or malnutrition
Censored   6  signals not located aHer release 
Harvested   5 Reported to toll‑free number
Returned to Spring Farm   2 Mortality signal located at Spring Farm
Unreported harvest   2 1 radio found with straps cut, 1 mortality signal 



tracked to private residence
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harvested, and 2 (3%) were 
confirmed  harvested  but 
not reported (Table 1). 
We  could  not  calculate 



periodic  survival  estimates 
for  banded‑only  birds  due 
to  insufficient  resightings. 
However,  we  did  observe 
64 banded‑only birds (27%) 
at  the  end  of  the  initial 
4‑week  interval,  70  (29%) 
during  the  second  4‑week 
period, 75 (31%) during the 
third 4‑week period, and 59 
(25%) during the remaining 
12 weeks of the study. Thus, 
at least 25% were confirmed 
alive  aHer  12 weeks,  when 
survival  estimates  for 
radio‑marked birds became 
100%.  Ten  (4%)  banded‑
only  birds  were  reported 
as  harvested  by  hunters, 
but no other mortality data 
were  collected  from  this 
group.
 



Harvest



Seventeen  (17%; 2  radio‑marked, 15 banded 
only;  10  males,  7  females)  of  all  CRMs  we 
released  in  2006  were  reported  harvested 
during the 2006–2007 hunting season. Distance 
between  the  release  and  harvest  site  ranged 
from <1 to 17 km, with a median distance of 3 
km. FiHeen  (5%; 5  radio‑marked birds and 10 
birds  banded‑only;  8 males  and  7  females)  of 
all  CRMs  we  released  in  2007  were  reported 
harvested during the 2007–2008 hunting season. 
Distance  between  the  release  and  harvest 
sites ranged from <1 to 55 km, with a median 
distance of 3 km.
 



Associations with wild birds, pair 



status, and breeding



 We observed CRMs mixed with unmarked 
mallards  at  several  town  parks,  but  CRMs 
generally  tended  to  stay  in  their  own  group. 
Domestic ducks and geese were also residents 
of  the  town  parks where many CRMs  seeled 
and  engaged  in  typical  mallard  courtship 
behavior,  including  head  pumping,  nod‑
swimming,  head‑up‑tail‑up  and  3‑bird flights 
(Lebret 1961). 



The breeding effort of CRMs at  town parks 
was  intense  during  April  of  2006  and  2007. 
Forced  copulations  between  and  antagonistic 
displays among CRMs and unmarked mallards 
were  common;  however,  copulation  events 
were  rarely  observed  between  paired  mates. 
Generally, CRMs tended to pair with CRMs, and 
unmarked male mallards generally paired with 
unmarked  female malards. Only  2 CRM hens 
were  observed  paired  with  unmarked  males 
versus 22 pairs of CRM hens paired with CRM 
drakes (eight in 2007 and fourteen in 2008). One 
hen from the 2007 release was seen paired with 
a male from the 2006 release. We observed only 
1  CRM  hen  with  a  brood  (July  2008),  which 
included 7 juveniles that were near flight stage.



Discussion
Survival



Survival of CRMs was low within the first 4 
weeks aHer release (i.e., 53% during 2007–2008). 
However,  survival  was  high  (>75%)  over  the 
next 8 weeks, and 100% for the last 12 weeks of 
the  study. The overall  survival  of CRMs  from 
November to May was close to 25%, suggesting 
that significant numbers of released birds persist 
in  local areas. On Long  Island, public  feeding 



Figure 2. Mortality pattern of captive-reared mallards (CRMs) radio-
marked and released on Long Island, New York, 2007–2008.
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and  prohibition  of  hunting  at  town  parks 
ensured high survival of CRMs  that  seeled at 
these  sites.  Similarly,  Smith  (1999)  found  that 
survival  of  CRMs  was  high  when  they  were 
released and fed on private shooting preserves 
versus state lands. The CRMs in our study were 
not intentionally provided supplemental food, 
but public feeding at town parts was common. 
Three CRMs that did not seele in a park were 
brought to a local wildlife rehabilitation center 
by the public and determined to be weakened 
from  malnutrition;  this  suggests  that  some 
CRMs did not readily exploit natural foods in 
the environment.
Long Island is a densely‑populated area, and 



CRMs released in natural wetlands are always 
in  close  proximity  to  human  development 
where they may be fed. Park visitors provided 
CRMs with  a  reliable  food  source during  this 
study, which allowed released birds to remain 
sedentary. Hence, CRMs in parks had abundant 
food and a reduced risk of hunting pressure or 
predation  associated  with  natural  wetlands. 
Stanton  et  al.  (1992)  stated  that  game‑farm 
mallards  in  Maryland  prospered  in  urban 
areas, parks, and some game preserves where 
food  supply was  plentiful  and  predation  risk 
was  reduced  compared  to  other  areas.  Figley 
and  VanDruff  (1982)  found  that  mallards  in 
an  urban  New  Jersey  lagoon  relied  heavily 
on  handouts  from  people  as  their  primary 
food  source  and  seldom  leH  the  lagoon  



Harvest



Only  11%  of  all  CRMs  we  released  were 
reported shot by hunters, which is comparable 
to hunter return rates for CRMs elsewhere (Foley 
et al. 1961, Hindman et al. 1992). However, we 
believe the lower return‑rate during 2007–2008 
(5% versus 17% during 2006 to 2007) may have 
been due  in part  to  intentional non‑reporting. 
Several hunters we  interviewed suggested the 
decrease in reported harvest in 2007 was related 
to  possible  concern  of  increase  regulation  of 
CRMs resulting from our study. 
More  than  half  of  the  radios  we  recovered 



were  aeached  to  a  consumed  carcass,  but 
we  could  not  determine  if  the  birds  were 
depredated  or  scavenged  aHer  death  from 
another  cause.  Seventeen  of  the  32  carcasses 
were recovered in an area where hunting was 
permieed  and  may  have  been  unretrieved 



hunting  losses.  However,  we  believe  many 
birds  became  easy  prey  during  the  first  few 
weeks  aHer  release.  Schladweiler  and  Tester 
(1972)  concluded  that  CRMs  were  more 
vulnerable to predation than wild birds because 
of their tameness, tendency to remain in large 
groups, and unfamiliarity with the release sites. 
Overall,  CRMs  appeared  to  somewhat  boost 
local  hunting  opportunities,  with  most  birds 
harvested within  about  3  km  of  release  sites.  



Pairing and reproduction



Pairing  among  CRMs  was  evident  in  this 
study  primarily  among  CRMs  rather  than 
between  CRMs  and  unmarked  wild  birds. 
Behavioral  barriers  that  influence  courtship 
and  pairing  may  exist  that  reduce  genetic 
introgression among CRMs, wild mallards, and 
black ducks (Cheng et al. 1979, Kruĳt et al. 1982). 
However, while pairing and courtship were not 
observed  between  these  groups  in  this  study, 
CRMs may  have  produced  offspring  through 
forced copulation with wild mallards at  town 
parks. Black ducks were plentiful at the parks, 
but  we  did  not  observe  courtship  behavior, 
pairing behavior, or copulation events between 
black ducks and CRMs. Smith (1999) also noted 
that  early  breeding  season  pairing  of  CRMs, 
wild mallards, and black ducks was primarily 
assortative  (i.e.,  occurring  within  groups 
rather  than  among  groups).  These  results  are 
important for managers because released CRMs 
have been identified as a potential contributing 
factor to declines in black duck populations due 
to hybridization (Johnsgard 1967). 
Our  data  also  support  earlier  evidence 



that  CRMs  do  not  enhance  local  breeding 
populations (Yerkes and Bluhm 1998). We did 
observe  nesting  aeempts  during  both  years, 
but  only  1  CRM  hen  was  observed  with  a 
brood.  However,  many  of  our  CRMs  were 
likely second‑year birds in spring (hatched the 
same year we  released  them), which  typically 
have  low  reproductive  success.  For  example, 
hen  success  of  second‑year  wild  mallards  in 
the St. Lawrence Valley of New York was only 
11% (Losito et al. 1995). Even among unmarked 
park  birds,  only  4  broods  were  observed,  so 
lack  of  CRMs  with  broods  may  have  been 
due  to  factors  other  than  low  fitness  for 
reproduction. Soutiere (1989) suggested that the 
large numbers and relative tameness of CRMs 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released  on  game  farms  contributed  to  poor 
brood survival. Stanton et al. (1992) determined 
that  survival  and  recruitment  of  CRMs  at  a 
game  farm with managed wetlands were  not 
sufficient to have maintained population levels 
without annual releases. Bae and Nelson (1990) 
reviewed  the  literature  and  found  that CRMs 
had  consistently  lower  breeding  success  than 
wild mallards, and that reproductive success of 
CRM hens did not improved with age. Despite 
these findings, annual releases of CRMs during 
1934  to  1952  likely  established  the mallard  as 
a  breeding  species  in  New  York  (Foley  et  al. 
1961).
The  tendency  of  CRMs  to  seele  into  parks 



and other locations where people enjoy feeding 
waterfowl  is  of management  concern  because 
CRMs  that  depend  on  human  handouts 
sustain  human  interest  in  this  activity;  and, 
yet, supplemental feeding of wildlife has been 
debated by wildlife managers  for many years 
(The  Wildlife  Society  2007).  This  practice 
encourages  people,  especially  children,  to 
take an interest in wildlife, but there are many 
negatives  for waterfowl  populations  in  urban 
areas,  including  poor  nutrition,  unnatural 
behavior  and  crowding,  hybridization,  water 
pollution,  delayed  migration,  and  spread 
of  disease  (see  Heusmann  1988).  Waterfowl 
are  susceptible  to  many  diseases,  and  when 
waterfowl  are  maintained  in  high  densities, 
there  is an  increased risk of  infectious disease 
transmission both within the group and to other 
species (Gilchrist et al. 2007). Hence, if CRMs are 
infected with a contagious disease  (e.g., avian 
influenza)  when  released,  the  spread  of  that 
disease to wild waterfowl may be facilitated by 
the mixing and congregation of these groups at 
supplemental feeding sites. 
The  mallard  is  a  potential  vector  of  highly 



pathogenic  avian  influenza  (HPAI)  because 
of  its ability  to remain healthy when  infected, 
while also excreting large amounts of the virus 
into the environment (Keawcharoen et al. 2008). 
Year‑round resident ducks can act as a reservoir 
of  Type  A  influenza  viruses  late  into  the 
season  and  potentially  throughout  the winter 
(Stallknecht et al. 1990, Clark and Hall 2006).  For 
example, Slemons et al. (2003) tested wild, free‑
flying,  nonmigratory  waterfowl  and  captive‑
reared, free‑flying mallards on the eastern shore 
of  Maryland  and  found  the  frequency  of  AI 



virus isolates was 17% for CRMs versus 8% for 
wild mallards.  In  2006,  low‑pathogenic  forms 
of H5  and N1  avian  influenza  subtypes were 
detected in wild waterfowl in Michigan, Ohio, 
and Pennsylvania, as well as captive‑reared and 
released mallards in Maryland (U.S. Geological 
Survey,  National  Wildlife  Health  Center 
2006). Consequently, CRMs and nonmigratory 
park  mallards  provide  an  opportunity  for 
early  detection  of  avian  disease  and  should 
be  included  in  avian  influenza  surveillance 
programs. It may be prudent also for regulatory 
agencies  to  include annual sampling of CRMs 
before  releases occur  to  ensure  that no HPAI‑
infected birds are released into the wild. 



Management implications
The  25%  survival  rate  that we  observed  for 



CRMs would not likely sustain a wild breeding 
population. However,  if  that  rate  is  typical  of 
the tens of thousands of CRMs released in New 
York State  that are not  immediately harvested 
on  shooting  preserves,  then,  it  represents  a 
substantial annual stocking of birds that would 
still be alive the following year. Over a period 
of  years,  those  survivors  may  account  for  a 
significant number of mallards observed in the 
environment. Currently, there is no easy way to 
distinguish surviving CRMs from normal wild 
mallards during standard waterfowl or harvest 
surveys, although individual studies show that 
releases of CRMs do provide some local hunting 
opportunities in the vicinity (i.e., within 3 km) 
of release areas. Such releases are not very cost‑
effective, as Hindman et al. (1992) documented 
during a large‑scale mallard release program in 
Maryland;  in  that  program,  CRMS  accounted 
for  <6%  of  total  duck  harvest  in  that  state  at 
an  estimated  average  cost  of  $43  per  duck 
bagged. We obtained our CRMs  for  $15  each. 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Evaluation of rhodamine B as a biomarker 
for raccoons
TRICIA L. FRY, USDA/APHIS/Wildlife Services’ National Wildlife Research Center, 4101 LaPorte 



Avenue, Fort Collins, CO 80521, USA    tricia.l.fry@aphis.usda.gov
TODD ATWOOD, USDA/APHIS/Wildlife Services’ National Wildlife Research Center, 4101 LaPorte 



Avenue, Fort Collins, CO 80521, USA
MIKE R. DUNBAR, USDA/APHIS/Wildlife Services’ National Wildlife Research Center, 4101 



LaPorte Avenue, Fort Collins, CO 80521, USA
Abstract: The USDA/APHIS/Wildlife Services (WS) oral rabies vaccination program uses 
tetracycline, a broad-spectrum antibiotic and relatively reliable biomarker, to quantify vaccine-
bait uptake by raccoons (Procyon lotor). However, obtaining samples (e.g., bone or teeth) to 
assess tetracycline uptake is highly invasive, and sample preparation can be expensive. By 
contrast, rhodamine B, a commercially available dye, is absorbed systemically in growing 
tissues, including hair and whiskers, and can be observed under ultraviolet (UV) light as 
fluorescent orange bands. Our goal was to evaluate whether rhodamine B can be used as a 
biomarker to monitor bait uptake by raccoons. We began by orally administering a solution 
containing 100 mg, 150 mg, or 200 mg of rhodamine B to captive raccoons. We monitored 
whisker and hair samples for fluorescence using a hand-held UV lamp and a fluorescent 
microscope for 13-weeks post-treatment. All raccoons that were administered rhodamine 
B exhibited fluorescence in their whisker and hair samples during the course of the study. 
Our ability to detect fluorescing whiskers varied based on the method of detection and time 
interval, but not with rhodamine B dosage level. We detected rhodamine B in 81% of marked 
individuals using the fluorescent microscope and 58% of marked subjects using the UV lamp. 
We were able to detect rhodamine B when doses as low as 1 mg/kg were given. Raccoons did 
not exhibit a taste aversion to baits containing ≤3% rhodamine B. We believe that rhodamine 
B can be a useful biomarker for raccoons and has potential as an application to monitor the 
uptake of oral rabies vaccine. 
 
Key words: bait marker, biomarker, human–wildlife conflicts, oral rabies program, Procyon 
lotor, rabies, raccoon, rhodamine B



B3+,+.3%1, 01'E#'6 (i.e., biomarkers) cause 
alterations in baseline cellular, biochemical, or 
molecular  characteristics  that  can  be  used  to 
identify when an event or physiological process 
of  interest  has  occurred  in  an  individual.  In 
wildlife disease management, biomarkers have 
been  used  to  provide  evidence  of  exposure 
to  vaccine  baits.  The  purpose  of  distributing 
vaccine  baits  is  to  lower  the  proportion  of 
susceptible  (i.e.,  nonvaccinated)  animals  in  a 
population so that the probability of an infected 
animal encountering and infecting a susceptible 
animal becomes too low to maintain the chain 
of  infection.  Generally,  vaccination  coverage 
of  70%  is  considered  sufficient  to  break 
disease transmission cycles (Hethcote 1978). A 
biomarker‑based baiting strategy,  such as  that 
used  by  the  U.S.  Department  of  Agriculture, 
Wildlife  Services’  (WS)  national  oral  rabies 
vaccination  program,  should  include  a  post‑
hoc  assessment  of  bait  uptake,  followed  by 
additional  bait  deployment  if  vaccination 
coverage is determined to be <70%. For such a 



strategy to be successful, timely information on 
bait uptake is essential.
Wildlife  Services  has  incorporated 



tetracycline as a biomarker in bait blocks used 
to  distribute  the  RABORAL  V‑RG®  (Merial, 
Ltd.,  Duluth,  Ga.)  oral  rabies  vaccine  to 
raccoons since 1990. Tetracycline chelates with 
calcium ions in teeth and bones and produces 
a  fluorescent  mark  under  ultra‑violet  (UV) 
light (Savarie et al. 1992). Although tetracycline 
has proven  to be a  reliable biomarker  for bait 
consumption, several concerns exist regarding 
its  practicality  (Fry  and  Dunbar  2007).  First, 
recovering  samples  from  animals  is  laborious 
and  requires  either  euthanasia  to  retrieve  a 
bone  sample  or  anesthesia  to  extract  a  tooth. 
Second,  sample  preparation  and  analysis 
are  intensive  processes  requiring  a  highly‑
trained  individual, diamond‑blade  saw, and a 
fluorescent  microscope  (Johnston  et  al.  1999). 
There also is controversy related to introducing 
tetracycline  into  the  environment.  Wide‑
scale use of  antibiotics has been  linked  to  the 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development  of  antimicrobial  resistance  and 
the  perpetuation  of  antibiotic‑resistant  genes 
in bacteria (Levy 1998). Given those concerns, a 
beeer biomarker is desirable. 
Rhodamine B, a pink dye, has been used as 



coloration of lipstick by the cosmetic industry, 
in  microscopy,  and  as  a  water‑tracing  agent 
(Smart 1984). Rhodamine B is used extensively 
as  a  biomarker  in  Australia  (Fisher  et  al. 
1999), Africa  (Knobel  et  al.  2002),  and Europe 
(Southey et al. 2002), and has been tested on a 
number of wildlife species native to the United 
States,  including  coyotes  (Canis  latrans;  Johns 
and  Pan  1981),  mountain  beavers  (Aplodontia 
rufa;  Lindsey  1983),  and  jackrabbits  (Lepus 
spp.;  Evans  and Griffith  1973).  Rhodamine  B, 
like tetracycline, is deposited in annuli of teeth 
(Ellenton and Johnston 1975) and can be used 
to monitor  serial  exposure  to baits,  and offers 
several  practical  advantages  over  tetracycline. 
Rhodamine  B  stains  the  buccal  cavity  and  is 
subsequently  absorbed  through  diffusion  in 
growing keratinous tissues, such as nails, hair, 
and whiskers (Clark 1953). Unlike tetracycline, 
which  requires  tooth  extraction,  rhodamine 
B  requires  a  simple  noninvasive  procedure— 
extraction  of whiskers  and  hair—to  detect  its 
presence. Moveover, whisker and hair samples 
can  easily  be  examined  under  UV  light  for 
the  presence  of  a  fluorescent  orange  band, 
confirming  exposure  to  rhodamine  B.  Finally, 
multiple exposures to rhodamine B, and, thus, 
exposure  to  multiple  baits  over  time,  can  be 
observed  as  discrete  fluorescent  bands  in  the 
hair  or  whisker  as  long  as  they  are  growing 
when rhodamine B is ingested. 
We evaluated the utility of rhodamine B as a 



biomarker  to  indicate bait uptake by raccoons 
(Procyon  lotor).  Our  objectives  were  to  (1) 
develop methods for sampling and evaluating 
exposure  to  rhodamine  B,  (2)  determine  the 
duration over which rhodamine B is detectable 
in raccoons, and (3) identify a minimum dosage 
that will mark raccoons. 



Methods
We used Tomahawk™ box traps (Tomahawk 



Live  Trap  Co.,  Tomahawk,  Wis.)  to  capture 
raccoons in Larimer County, Colorado, during 
the  spring  of  2006  and  the  summer  of  2007. 
We  transported  captured  individuals  to  the 
Outdoor  Animal  Research  Facility  at  the 



National  Wildlife  Research  Center  (NWRC), 
in Fort Collins, Colorado. Raccoons were held 
in  accordance  with  Institutional Animal  Care 
and Use  Commieee  guidelines  under  USDA‑
APHIS‑QA‑1410,  QA‑1483,  and  QA‑1557.  We 
gave animals a health screening, administered 
anti‑helmintic  medication,  and  housed  them 
in 3‑ × 3‑ × 2.5‑m pens that included den boxes 
and  enrichment  structures. We  used  raccoons 
captured in the spring of 2006 (hereaHer, 2006 
cohort)  to  identify  sampling  and  evaluation 
methodology and persistence of rhodamine B. 
We used a second cohort of raccoons captured 
in  summer  of  2007  (hereaHer,  2007  cohort)  to 
identify a minimum dosage and assess potential 
taste aversion to rhodamine B. 
To  evaluate  rhodamine  B  exposure  and 



extent  of detectability  evidence, we  randomly 
assigned 20 raccoons (14 females, 6 males) from 
the  2006  cohort  to  1  of  3  treatment  groups  (n 
= 6  individuals per group) or a  control group 
(n  =  2  individuals).  We  dissolved  23.3  mg  of 
rhodamine B in 1 ml of distilled water to create 
an aqueous solution suitable for oral dosage and 
evaluated which of 3 dosage levels (100 mg, 150 
mg, and 200 mg; see Table 1 for corresponding 
dosages) most effectively marked raccoons. We 
lightly  sedated  all  raccoons  using  a  mixture 
of  ketamine  hydrochloride  (10  mg/kg)  and 
xylazine  hydrochloride  (2  mg/kg),  and  used 
a  10‑cc  needleless  syringe  to  administer  oral 
doses of the rhodamine B solution. Dosage by 
weight  ranged  from  9.2    to  32.2  mg/kg,  with 
an average of  18.5 mg/kg  (Table  1). We orally 
dosed  individuals  assigned  to  the  control 
group with 6.4 ml of water. We chose to orally 
dose  raccoons,  rather  than  allowing  them  to 
ingest  baits  containing  rhodamine  B,  because 
our primary objective was to confirm if specific 
doses  of  rhodamine  B  marked  raccoons.  No 
raccoons  were  observed  to  regurgitate  the 
rhodamine B solution.
Following  the  one‑time  dosage  event,  we 



restrained raccoons  in a squeeze  trap or other 
appropriate  device,  and  collected  an  average 
of  3  whiskers  (range  1–5)  by  plucking  from 
the  root  using  forceps  or  needle‑nose  pliers. 
Plucking  guaranteed  that  the  entire  whisker 
was  collected,  a  preferable  option  to  cueing 
which may result in the portion of the whisker 
expressing  fluorescent  bands  being  retained 
by  the  raccoon.  We  also  collected  a  small 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tuH  of  guard  and  body  hairs  to  determine 
if  fluorescence  was  detectable  in  these  hair 
types.  Our  sampling  began  immediately 
prior  to  rhodamine  B  dosage  (day  0)  and 
continued once a week for 13 weeks, a duration 
consistent with WS post oral rabies vaccination 
sampling procedures. Because rhodamine B  is 
detectable  only  in  hair  and whiskers  that  are 
growing  at  the  time  of  biomarker  ingestion, 
we  minimized  the  number  of  whiskers 
collected  on  each  sampling  interval  to  ensure 
that  enough  whiskers  were  available  to  last 
the duration of  the study. For each  individual 
sampled, we examined all whisker and guard 
and  body  hairs  collected  for  fluorescence.  
We prepared samples according to procedures 
described by  Fischer  (1998). We fixed  cleaned 
hair  and  whiskers  to  a  standard  microscope 
slide using Fluoromount‑G™ (SouthernBiotech, 
Birmingham,  Ala.),  a  water‑soluble,  non‑
fluorescing compound for mounting slides. We 
viewed slides using 2 methods: a handheld UV 
lamp with  3H magnification  and  2  long‑wave 
UV  bulbs  that  emieed  a  wavelength  of  365 
nm  at  20.3  cm  (Q‑22B,  Spectroline, Westbury, 
N.Y.);  and  under  2.5H  magnification  using  a 
fluorescent  microscope  comprised  of  a  100W 
high‑pressure mercury bulb and a  rhodamine 
filter block, TRITC (Leica, Germany). We used 
the handheld UV lamp in a dark, windowless 
room.  A  single  observer  used  both  methods 
to  examine  all  samples  for  evidence  of  fluor‑
escence.  We  calculated  the  proportion  of 
individuals  whose  whisker  and  hair  samples 
exhibited  a  fluorescent  band,  and 
considered  an  individual  marked 
when  we  detected  a  band  on  ≥1 
whisker or hair. 
Proportional  data  were  not 



normally distributed,  so we used  an 
arcsine‑root transformation to induce 
homoscedasticity  (Smith  1976).  We 
then  used  general  linear  mixed–
models  ANOVA  to  characterize 
factors  influencing  the  proportion 
of  individuals  exhibiting  fluorescent 
bands  in  whiskers  and  hairs.  This 
method enabled the fieing of random 
terms  and  therefore  accounted  for 
repeated  sampling  across  error 
terms. We  used  restricted maximum 
likelihood  (REML)  methods  for 



model  estimation,  Saeerthwaite’s  F–tests  to 
gauge  effects  (McCullagh  and  Nelder  1989), 
and first‑order autocorrelation as a covariance 
structure.  In  all  models,  the  proportion  of 
marked individuals was the response variable, 
and  individual  nested  within  dosage  level 
was  a  random  effect.  For  our  analysis  of 
fluorescence in whiskers, dosage level (100, 150, 
or 200 mg of rhodamine B), sampling interval, 
and detection method (UV lamp or fluorescent 
microscope) were fixed effects. For our analyses 
of guard and body hairs, detection method was 
omieed  as  a  fixed  effect;  we  were  unable  to 
detect fluorescing guard and body hairs using 
the UV lamp. We tested all 2‑way interactions 
of fixed  factors and made a posteriori pairwise 
comparisons  using  least  squares  means  tests 
(Zar  1999).  Significance  for  all  tests  was  set 
at  an  alpha  of  0.05. We  conducted  a  post‑hoc 
power  analysis  using  data  from  the  study  to 
assess the optimal number of whiskers needed 
to detect  exposure  to  rhodamine B. Using  the 
conservative estimate that 58% (SD = 0.357) of 
whiskers  from  rhodamine‑B‑positive  animals 
showed  fluorescence,  we  used  the  following 
equation to determine sample size: 



            n = log (α) ÷ log (β)                             (1)



where  α  =  0.01,  and  β  =  1‑  probability  of 
detecting fluorescence (0.58).
At  the  conclusion  of  this  component  of  the 



study,  raccoons  from  the  2006  cohort  were 
immobilized  with  a  mixture  of  ketamine 



Table 1: Rhodamine B dosage rates for raccoons. All doses 
marked raccoons.



Rhodamine B
dose n Minimum 



(mg/kg)
Maximum 
(mg/kg)



Average   
(mg/kg)



Control 2



200 mga 6 18.1 32.2 22.9
150 mga 6 14.7 25.6 20.0
100 mga 6 9.2 16.7 12.7



75 mg 8 6.3 13.6 11.4



50 mg 8 3.8 7.46 6.2



25 mg 8 2.1 4.6 3.8



15 mg 8 1.5 2.25 2.2



10 mg 8 1.0 1.4 1.2
aRhodamine B dose volume was 23.3 mg/mL.
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hydrochloride  (10  mg/kg)  and  xylazine 
hydrochloride  (2  mg/kg),  and  euthanized 
with  an  injection  of  Beuthanasia‑D  Special 
(0.25  m/kg;  Schering‑Plough,  Union,  N.J.).  A 
veterinary  pathologist  at  the  Colorado  State 
University  Veterinary  Diagnostic  Laboratory 
necropsied  all  raccoons  to  assess  possible 
toxicological effects of rhodamine B. Gross and 
histopathological  examination  was  conducted 
on tissues, including, but not limited to, brain, 
liver,  thyroid,  lung,  lymph  nodes,  heart, 
kidney, spleen, intestine, and stomach. We did 
not  sample blood, urine,  and  feces due  to  the 
reported lack of persistence of rhodamine B in 
these substances (Fisher 1998). 
We  used  the  2007  cohort  of  8  raccoons  (2 



females,  6  males)  to  identify  a  minimum 
dosage  effective  in  marking  raccoons,  and 
whether  raccoons  displayed  a  taste  aversion 
to  rhodamine  B.  We  added  rhodamine  B  at 
a  concentration  of  3%  to  the  raccoon’s  daily 
kibble (Mazuri Omnivore diet A, PMI Nutrition 
International, Shoreview, Minn.) by adding 3 g 
of rhodamine B to every 100 g of ground kibble, 
and reconstituted the mixture using water, corn 
oil, and a minimal amount of flour. We reformed 
the kibble, dried  it  at  room  temperature  for  3 



days,  and  stored  it  under  refrigeration  until 
used.  We  gave  each  raccoon  the  appropriate 
mass of kibble to ensure that dosages of 75 mg, 
50 mg, 25 mg, 15 mg, and 10 mg of rhodamine B 
were ingested. Dosages were given a minimum 
of 15 days apart, and all raccoons received the 
same  dosage  level  on  the  same  day.  Dosage 
level was reduced sequentially  to determine a 
minimal effective dose. We fed the rhodamine 
B food between 0700–0900 hours and recorded 
whether  food  had  been  consumed  at  3‑hour 
intervals  for  the  first  9  hours,  and  then  at  24 
hours.
We  extracted  1  to  8  whiskers  from  each 



raccoon 10 to 14 days aHer they had eaten food 
containing  rhodamine  B.  Allowing  10  to  14 
days  between  rhodamine  B  consumption  and 
sampling was sufficient  to create  independent 
bands  in whiskers;  thus, by  the  time raccoons 
were  offered  10 mg  of  rhodamine  B,  5  bands 
were observable. We stored whiskers in plastic 
zip‑lock  bags,  and  prepared  and  evaluated 
them  as  described  above.  We  recorded  data 
on  the  number  of  positive  whiskers  using 
both  the  hand‑held UV  lamp  and  fluorescent 
microscope. 



Figure 1: Proportion of racoons whose whiskers were marked by rhodamine B using both the UV micro-
scope and a hand-held UV lamp over 13 weeks of sampling.
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Results
All raccoons fed rhodamine B (n = 18) showed 



evidence  (i.e.,  bands)  of  fluorescence  in  their 
whiskers,  whereas  the  2  control  animals  did 
not. Our ability to detect fluorescing whiskers 
differed  relative  to  method  of  detection  and 
time  interval  (method H  interval:  F10,172  =  3.69, 
P < 0.002; Figure 1), but not with dosage level 
(F2,15.5  =  0.50,  P  =  0.61).  On  average,  we  were 
able to detect fluorescing whiskers in 81% and 
58%  of  individuals  sampled  at  each  interval 
when using the fluorescent microscope and UV 
lamp,  respectively.  The  proportion  of marked 
individuals  detected  using  the  fluorescent 
microscope was consistently greater than with 
the UV  lamp, with  the  exception of weeks  12 
and 13. At week 12, the proportion of marked 
individuals  detected  using  the  microscope 
declined  by  50%  from  the  previous  interval, 
but  then  increased  by  47%  during  the  next 
week (Figure 1). When pooled across intervals 
and  among  individuals,  50% of  all  individual 
whiskers  collected  from  treatment  raccoons 
were positive for rhodamine B.
We were able to detect fluorescence in guard 



and  body  hairs  with  the  microscope  but  not 
with the UV lamp; thus, we report fluorescence 



observed using the UV microscope (Figure 2). 
For guard hairs, our ability to detect fluorescent 
bands  differed  with  dosage  (F2,72.4  =  13.39, 
P  <  0.001)  and  week  (F12,192  =  2.27,  P  =  0.01). 
Least  squares  means  tests  indicated  that  the 
proportion of fluorescing samples from animals 
receiving either 150 or 200 mg of rhodamine B 
was greater  than for  those receiving a dose of 
100  mg.  For  body  hairs,  our  ability  to  detect 
fluorescent  bands  differed with week  (F12,193  = 
4.03, P < 0.001) but not with dosage (F2,72.4 = 0.59, 
P = 0.68).
All  raccoons  offered  varying  doses  of  food 



containing  rhodamine  B  ingested  the  food 
within  24  hours  except  in  2  cases.  In  those  2 
situations,  individuals  did  not  consume  food 
containing 25 mg and 10 mg doses of rhodamine 
B, and we did not see fluorescent bands in the 
whiskers  in  each  of  these  2  circumstances. 
These  2  individuals  consumed  the  food  and 
exhibited  fluorescence  in  their whiskers  at  all 
other doses.



Discussion
All  raccoons  that  ingested  rhodamine  B 



were marked by the dye through fluorescence 
in  their  whiskers,  regardless  of  dosage,  and 
the mark  persisted  for  at  least  13 weeks. Our 



Figure 2: Proportion of raccoons whose whiskers, guard hair, and body hair were marked by rhodamine B 
using the UV microscope over 13 weeks of sampling.
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results indicate that, as a biomarker, rhodamine 
B  has  several  advantages  over  tetracycline, 
including  ease  in  evaluating  presence,  long‑
term persistence, detectability using minimally 
invasive  sampling  methods,  palatability,  and 
affordability.
Analysis  of  methods  used  to  evaluate 



whiskers  and  hair  for  fluorescence  suggested 
that fluorescent microscopy was more successful 
than  the  hand‑held  UV  lamp.  Reliance  solely 
on  a  hand‑held  UV  lamp  may  result  in 
underestimating  bait  uptake,  and  trigger  the 
costly  and  unnecessary  implementation  of 
additional baiting and vaccination campaigns. 
Both  methods,  UV  lamp  and  fluorescent 
microscope,  have  value  and,  when  used  in 
concert,  represent  an  improvement  over 
methods used to detect tetracycline uptake. The 
cost and ease of using the hand‑held UV lamp 
makes  it  an  appropriate  option  for  biologists 
and  managers  in  most  field  applications, 
whereas  the  precision  of  the  fluorescent 
microscope  allows  for  validation  of  samples 
when necessary.
Although fluorescent bands were detectable 



in  both  body  and  guard  hairs,  whiskers 
appear  to be  the beeer  indicators of  exposure 
to  rhodamine  B  and  offer  several  advantages 
over hair samples. First, unlike body and guard 
hairs, where growth is seasonal, whiskers grow 
year‑round  (Ling  1970),  allowing  biomarker 
uptake  to  be  determined  over  a  continuous 
temporal scale. Second, whiskers oHen are white 
and,  thus,  easier  to  evaluate  than  the  bicolor 
body  and  guard  hairs  (Fisher  1998).  Finally, 
individual whiskers  are  larger  than hairs  and 
easier to handle and prepare for microscopy.
A complicating factor  in our study was that 



sampling  occurred  weekly  for  13  weeks,  and 
we  collected  a  varying  number  of  whiskers 
resulting in  varying sample effort and repeated 
sampling  of  the  same  individuals.  This 
intensive  sampling  increased  the  likelihood 
that whiskers extracted from a given individual 
were  not  growing  when  the  animal  ingested 
rhodamine B, and, therefore, were not marked. 
Our data indicate that it is necessary to collect 6 
whiskers from an individual to determine with 
99%  confidence  whether  a  raccoon  has  been 
exposed to rhodamine B. 
Using a hand‑held UV lamp, we were able to 



detect rhodamine B in samples for all animals 



that consumed food containing as liele as 10 mg 
of the dye. The ability of low doses (e.g., 10 mg) 
to  consistently  mark  raccoons makes  the  dye 
cost‑effective  and provides  great  potential  for 
inclusion  in  small  baits  and with medications 
or  vaccines.  We  did  not  randomly  assign 
individuals  from  the  2007  cohort  to  dosage 
levels. Rather, individuals received each dosage 
sequentially,  to ensure that every dosage level 
generated  a  fluorescent  band  and  that  serial 
exposure to baits was detectable. Rhodamine B 
is absorbed instantaneously and, in turn, flushed 
from the system within 48 hours (Fisher 1998). 
As a result, a fluorescent band should represent 
a discrete marker of a single dosing event. Our 
results confirm this notion: the 6 raccoons that 
ate all 5 dosages had 5 fluorescent bands visible 
while the 2 raccoons that only ate 4 dosages had 
4 bands visible at the conclusion of the study. 
Unlike  Hanlon  et  al.  (1989),  we  found  that 



raccoons  did  not  exhibit  a  taste  aversion  to 
food  containing  rhodamine  B. We  believe  the 
divergent findings can be aeributed to the fact 
that  the  rhodamine  B  concentration  in  baits 
used by Hanlon et al.  (1989) was greater  than 
the 3% concentration recommend to avoid taste 
aversion (Fisher 1998). However, Hanlon et al. 
(1989) reported that only 100 mg of rhodamine 
B  solution  was  offered  to  raccoons  in  plastic 
sachets,  and no concentration was noted. Our 
use  of  a  3%  concentration  was  palatable  to 
raccoons  and  likely  had  the  added  benefit  of 
minimizing adverse effects on the environment, 
as well as target and nontarget animals. 
Rhodamine  B  is  classified  by  the  U.S. 



Environmental  Protection Agency  as  an  inert 
Class  4B  substance,  and  concerns  related  to 
its  safety  appear  to  be  minimal  (Clark  1953, 
Gangolli  et  al.  1971,  Ellioe  et  al.  1990,  Fisher 
1999).  Research  by  Umeda  (1956)  suggests 
that  rhodamine  B  is  carcinogenic.  However, 
that  conclusion  has  been  disputed  (Goldberg 
1967, Gangolli et al. 1971, International Agency 
for  the  Research  of  Cancer  1978).  Pathology 
reports from the raccoons given 100 to 200 mg 
of  rhodamine  B  were  comparable  to  control 
raccoons,  suggesting  no  deleterious  effects  at 
the  dosages  tested. All  gross  and  histological 
findings  of  raccoons  were  consistent  with 
diseases  oHen  found  in  free‑ranging  raccoons 
(Hamir  et  al.  1996,  Mikaelian  et  al.  1999, 
Yoshikawa  et  al.  1999),  with  no  indication 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of  pathological  effects  due  to  exposure  to 
rhodamine  B.  Our  finding  of  no  immediate 
pathological  effects  is  supported  by  others; 
Ellioe  et  al.  (1990)  found  no  evidence  that 
rhodamine B was a genotoxic threat, and others 
have  found  liele  indication  that  rhodamine  B 
is mutagenic (Clark 1953, Fisher 1998). Finally, 
the oral  lethal dose  (LD50)  of  rhodamine B  is 
>500 mg/kg in rats (Smart 1984) and 890 mg/kg 
in mice  (Rochat  et  al.  1979,  Fisher  1998), well 
below  the dosage necessary  to mark  raccoons 
as part of the oral vaccination program. 



Management implications
The use of biomarkers in wildlife vaccination 



programs  is  germane  when  information  on 
population‑level  vaccine  exposure  is  needed 
for timely assessment of program success. Since 
1995,  the  WS  oral  rabies  vaccination  (ORV) 
program has used  tetracycline as a biomarker 
to  evaluate vaccination bait uptake. However, 
due  to  the  logistics  and  cost  of  incorporating 
tetracycline  into  baits,  the  ORV  program  has 
been  relegated  to  using  tetracycline‑marked 
baits  in  <50%  of  the  ORV  zones.  Where 
tetracycline has been used, the time lag between 
laboratory  submission  and  dissemination  of 
results  (up  to  18  months)  prohibits  timely 
implementation  of  management  actions.  We 
estimate  the  replacement  of  tetracycline  with 
rhodamine  B  can  save  the  ORV  program  >$5 
each time they aeempt to detect the biomarker. 
Additionally, the use of hand‑held UV lamps to 
measure population bait uptake will allow for 
rapid  evaluation  and  timely  implementation 
of supplemental baiting or other management 
interventions. 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Estimating annual vertebrate mortality on 
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Abstract: Road-killed vertebrates are a conspicuous effect of roads on animals, particularly in 
natural preserves where wildlife is protected. Knowledge of the number of vertebrates killed by 
vehicles in a national park or other natural area is important for managers, but these numbers 
are difficult to estimate because such mortality patterns vary greatly in space and time and 
by taxonomic group. Additionally, animals killed by vehicles may be difficult to observe, 
particularly during driving surveys, and carcasses may not persist between surveys due to 
scavenging and other factors. We modified an estimator previously developed for determining 
bird mortality at wind turbines to estimate the average annual number of vertebrates killed 
by cars on roads within and along the boundary of Saguaro National Park, Tucson, Arizona. 
Our model incorporates estimates of carcass (hereafter, roadkill) persistence and detectability 
(determined, respectively, by conducting surveys on 8 consecutive days and by comparing 
simultaneous walking and driving surveys) with data from regular roadkill surveys conducted 
throughout the park over a 6-year period. Using this model, we estimated that an average 
of 29,377 (SE 6,807) vertebrates (approximately 1.1/km/day; SE 0.24) were killed annually 
during 1994 to 1999 on 76.6 km of roads associated with the park. The majority of killed 
animals were amphibians and small reptiles, but birds and mammals also were killed in 
large numbers. The amount of wildlife killed in and near reserves by vehicles may be higher 
than appreciated by many managers and should be factored into within-park and regional 
transportation planning. 



Key words: human–wildlife conflicts, national parks, road effects, roadkill, vertebrate mortality, 
wildlife management, wildlife–vehicle mortality
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 address: 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 Radio Astronomy  Observatory,  P.O.  Box  0,  1003  Lopezville  Road, 
Socorro, NM 87801‑0387, USA



I)  36  *#,,‑-+%&0#()#-  that  roads  directly 
and  indirectly  impact  natural  resources  and 
systems  at  many  spatial  and  temporal  scales 
(Andrews  1990,  Spellerberg  1998,  Trombulak 
and  Frissell  2000,  Forman  et  al.  2003).  The 
extent  of  these  impacts  on  the  environment 
and  local  animal  populations  depends  on  the 
characteristics of the road or road network (e.g., 
road  density,  route  and  surfacing,  and  traffic 
volume, paeern, and speed), and the site (e.g., 
topography,  weather,  hydrology,  vegetation, 
and  local  wildlife  populations  and  their 
natural history), but they can be significant and 
cumulative  (Vos  and  Chardon  1998,  Findley 
and  Bourdages  2000,  Forman  and  Deblinger 
2000, Carr and Fahrig 2001). If a road lies in or 
adjacent  to  a national park or other protected 
natural  area,  any  impacts  are  inherently 
significant because protection and preservation 
of  natural  resources  is  central  in  these  areas 
(Forman  et  al.  2003,  National  Park  Service 



[NPS] 2006, Ament et al. 2008). However, roads 
are oHen desirable in protected natural areas to 
provide  access  to  visitors  and  administrators, 
as well as  for  the  scenic views  they offer. The 
dilemma of  roads  in nature  reserves  can be  a 
contentious  management  issue  (Pienaar  1968, 
Bush et al. 1991, Quin 1997, Ament et al. 2008). 
One of the most conspicuous of all the impacts 



of  roads,  especially  in  protected  areas,  is 
wildlife mortality resulting from collisions with 
vehicles,  or  roadkill.  Roadkill  is  undoubtedly 
the  greatest  anthropogenic  source  of  direct 
mortality for vertebrate wildlife in many parks 
and preserves in the United States, and studies 
confirm  that  populations  of  some  species 
are  negatively  impacted,  even  to  the  point 
of  extirpation,  by  roadkill  (Fahrig  et  al.  1995; 
Trombulak and Frissell 2000; Gibbs and Shriver 
2002,  2005;  Forman  et  al.  2003).  Quantifying 
roadkill numbers and paeerns is important for 
designing  and  funding  effective mitigation  of 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road effects, but it is logistically and analytically 
difficult  due  to  the  high  temporal  variability 
and  low  detectability  of  roadkills  (Smith  and 
Dodd 2003, Dodd et al. 2004). 
At  Saguaro  National  Park  (SNP)  in 



southeastern  Arizona,  USA,  park  managers 
long  have  been  concerned  with  the  impacts 
of  roads  on  natural  resources,  particularly 
wildlife  (National  Park  Service  1988).  The 
park consists of 2 separate districts: the Tucson 
Mountain  District  (TMD;  9,730  ha)  and  the 
Rincon Mountain District (RMD; 27,230 ha). The 
districts are located on opposite sides of Tucson, 
Arizona,  which  is  one  of  the  most  rapidly‑
growing cities in the United States. The current 
population of  the Tucson metropolitan area  is 
about 1,000,000, >20× the size it was when SNP 
(then  a  national  monument)  was  establish‑ed 
in  1933  (U.S.  Presidential  Proclamation  2032). 
Like many national parks located near growing 
urban  areas,  roadways  at  SNP  (consisting  of 
through‑ways, boundary roads, and scenic loop 
roads) have received steadily‑increasing use by 
visitors and commuters in recent years. During 
the  study  period,  traffic  on  the  sections  of  2 
county  roads  that  run  through  the  TMD was 
about 6,000 and 2,200 vehicles per day and 2,400 
vehicles per day on a county road adjacent to the 
west boundary of the RMD (Pima Association of 
Governments 2008). By 2006,  respective  traffic 
rates  on  these  roads  had  increased  to  7,700, 
3,800, and 3,200 vehicles per day. Although this 
volume of  traffic  is  considered  relatively  light 
(Fahrig et al. 1995, Forman et al. 2003), it is well 
above  rates  shown  to  negatively  impact  land 
turtles and many amphibian populations (Van 
Gelder  1973;  Hels  and  Buchwald  2001;  Gibbs 
and Shriver 2002, 2005). These figures approach 
or  exceed  the  4,000  vehicle‑per‑day  threshold 
that  Ruediger  et  al.  (1999)  conjectured would 
cause significant impacts to wildlife overall. 
Many  studies  have  reported  the  number  of 



animals  killed  on  specific  roads,  but  there  is 
liele quantitative  information available on  the 
impact of  an  entire network of  roads on  local 
wildlife  in  a  protected  area.  To  quantify  the 
impacts of roads on wildlife in SNP, park staff 
began collecting roadkill data on their regular 
(i.e.,  approximately  weekly)  driving  surveys 
during  1994  (Kline  and  Swann  1997,  1998). 
Although this methodology is commonly used 
to  quantify  roadkill  (Rosen  and  Lowe  1994, 



Drews  1995,  Fahrig  et  al.  1995,  Mallick  et  al. 
1998), it is insufficient to detect the true number 
of  animals  killed  because  many  individual 
carcasses are not seen by observers in moving 
vehicles.  Other  carcasses  disappear  from 
the  road  between  surveys  (Kline  and  Swann 
1997,  1998;  Hels  and  Buchwald  2001;  Smith 
and  Dodd  2003;  Dodd  et  al.  2004).  During 
initial  surveys  at  SNP,  it  was  apparent  that 
many variables  affected both  the number  and 
species of animals killed on roads  throughout 
the year,  as well  as  the  ability of observers  to 
detect  them  (Kline  and  Swann  1997,  1998). 
Therefore,  we  designed  additional  surveys  to 
determine roadkill persistence (average carcass 
residency time), and roadkill detectability from 
automobile surveys. Using these 3 independent 
data  sets  and a  standard  estimator developed 
to  estimate  avian  mortality  caused  by  wind 
turbines  (Schoenfeld  2004),  we  estimated  the 
average annual number of roadkills in the park 
by taxonomic class, district, and season. 



Methods
Roadkill surveys 



We surveyed all roads in and adjacent to SNP 
(76.6  km)  during  January  1994  to  December 
1999.  A  trained  biology  technician  drove  the 
entire network of roads in each district (43.9 km 
in the TMD; 32.7 km in the RMD) approximately 
once each week. We surveyed for 3 years (1994 
to 1996) in the TMD and 4 years (1996 to 1999) 
in the RMD. We conducted 110 roadkill surveys 
in the TMD and 160 in the RMD; mean interval 
between surveys was 8.8 days in RMD and 9.5 
days in TMD. We usually surveyed from 0830 
and 1200 hours, followed a standard route, and 
drove a light truck at speeds of approximately 24 
km/hr to 40 km/hr. We stopped the vehicle and 
identified  individual carcasses  to species  level 
when possible,  but  to genus,  family,  order,  or 
even class, if poor specimen quality made more 
specific  identification  impossible.  We  noted 
roadkills recorded on previous surveys (i.e., >1 
week  old;  generally  parts  of  large  mammals) 
but  did  not  record  them  as  data.  Initially we 
recorded  carcass  locations  by  general  road 
section, then (aHer 1997) to the nearest 0.16 km 
on a given road. 



Roadkill persistence 



To  estimate  average  persistence  time  of 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roadkills, we conducted morning  (i.e., 0800  to 
1100 hours) surveys on a 3.5‑km section of road 
along the northern boundary of the RMD each 
day for 8 consecutive days during the summer 
rainy season in 1999. On the first day, we scraped 
off the road and discarded any animals that we 
were  not  absolutely  certain  had  been  killed 
during  the  previous  12  hours. We marked  all 
remaining carcasses by placing a pin flag off the 
shoulder  of  the  road  immediately  adjacent  to 
the carcass. On subsequent days, we recorded 
the fate of all previously marked carcasses and 
marked any new individuals. 
The  maximum  likelihood  estimator  for  the 



mean residency time with right‑censored data 
(some carcasses were still resident at the study’s 
end) is



             (1) 



where  ti  is  the  observed  residency  time  of 
carcass  i,  n  is  the  sample  size,  and  nc  is  the 
number  of  carcasses  that were  still  present  at 
the  end  of  the  study.  There  is  no  closed‑form 
standard error formula for this estimator, so we 
estimated the standard error using a bootstrap 
approach (Efron and Tibshirani 1986). The data 
set  comprised  95  carcasses;  for  each  of  these, 
we  recorded  the  residency  time  and whether 
it  was  still  present  at  the  end  of  the  study 
(i.e.,  censored).  We  randomly  sampled  with 
replacement 1,000 times from this data set, each 
time  generating  a  bootstrapped  estimate.  The 
bootstrap SE  is  the standard deviation among 
these re‑sampled estimates.



Roadkill detectability



Observers  counting  carcasses while  driving 
the  road network  failed  to detect  some of  the 
roadkills present for many reasons. To account 
and  correct  for  these  missed  carcasses,  we 
devised  a  study  to  estimate  the  detection 
probability  for  our  system. We  estimated  the 
observer’s roadkill detection rate by comparing 
the  number  of  carcasses  recorded  during  a 
driving  survey  to  the  number  seen  during 
concurrent walking surveys of the same areas. 
We  conducted  7 walking,  or  ground‑truthing, 
surveys (i.e., 4 in the RMD; 3 in the TMD) where 
2 to 4 volunteer technicians surveyed each road 
in the district, while a regular driving survey was 
simultaneously conducted by a trained biology 



technician. We treated this as a binomial process, 
so  the estimated detection rate  (for  taxon  t)  is 



      (2) 
 



where  ,w tn  is the number of carcasses of taxon t 
detected by walkers, and  ,d tn the number detec‑
ted by drivers.



Roadkill estimates 



We estimated roadkill numbers for each of 4 
vertebrate classes (amphibians, birds, mammals, 
and reptiles), for each district of the park (RMD 
and TMD), and for each of 2 strata (i.e., seasons; 
monsoon  and  non‑monsoon). We  defined  the 
monsoon season as July to October and treated 
these data separately  from non‑monsoon data 
because  it  is  the  time  of  year  when,  by  far, 
the most  vertebrates  (i.e.,  individual  animals, 
as  well  as  taxa)  are  active  in  the  Sonoran 
desert.  To  calculate  roadkill  numbers  from 
our  regular  survey  data,  we  modified  an 
estimator  developed  by  Shoenfeld  (2004)  to 
estimate  avian  mortality  in  the  wind  turbine 
industry. The issues regarding the estimation of 
vertebrate mortality from wind turbines parallel 
very  tightly  those  encountered  in  the  current 
situation.  Carcass  counts  are made  at  regular 
(i.e., oHen weekly)  intervals; carcasses may be 
removed  by  scavengers  or  other  mechanisms 
without being detected  (i.e.,  carcass  residency 
time), and surveyors cannot reliably detect all 
the  carcasses  generated  (i.e.,  detection  rate). 
Thus, the methodology developed for the wind 
turbine  issue  applies with  liele  change  to  the 
road‑mortality issue.
The estimator is 



          (3)



where  M̂   is  the  estimated mortality;  C  is  the 
number of carcasses seen over all surveys that 
occurred  during  the  relevant  season;  n  is  the 
number  of  such  surveys;  I   is  the  average 
interval  between  surveys;  t is  the  mean 
carcass  residency  time;  p̂ is  the  detection 
rate; and S  is  the number  of  days  in  the 
relevant  season.  Thus,  omieing  subscripts  for 
ease  of  reading  formulae,  for  a  single  taxon 
during  1  season  in  1  district,  the  estimated 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number of roadkills that would be seen as
 



          (4)



while



           
          (5)



corrects for roadkills where the carcass was gone 
by  the  survey  day  (i.e.,  roadkill  persistence), 
and  for  roadkill  detectability.  The  estimator 
does not have a closed form SE, so we estimated 
that  (and  produced  confidence  intervals)  by 
bootstrapping. Annual estimates for each taxon 
(and for all taxa combined) in each district and 
for the park overall were calculated by summing 
the monsoon and non‑monsoon estimates.



Results
Roadkill surveys



In all, we observed 2,023 vertebrates killed on 
roads and identified them to taxonomic class as 
amphibian (e.g., toads [Bufo spp.] and spadefoot 
[Scaphiopus couchii]),  reptile, bird, or mammal. 
In  addition, we  categorized  and  recorded  215 
individual  road‑killed  animals  as  unknown, 
but we did not include these in further analysis. 
In  September  1996,  a  single  survey  at  TMD 
recorded 279 amphibian roadkills, a far greater 
number  than  observed  on  any  other  survey. 
We  included  these  results  because  we  have 
observed  incidentally  many  similar  episodic 
mass‑mortality  events  and  believe  that  the 
datum is not anomalous. 



Roadkill persistence



During  the  8‑day  persistence  survey,  we 
marked a total of 95 carcasses,  the majority of 
them amphibians. Small sample sizes for non‑
amphibian  roadkills  prevented  taxonomic‑
specific  analysis  of  these  data.  We  estimated 
mean carcass residency time for all taxonomic 
groups combined to be 3.2 (SE 0.3) days. 



Roadkill detectability 
During 7 surveys, we compared the results of 



driving and walking surveys on the same route; 



walkers  observed  1,286  individual  vertebrate 
roadkills, while drivers observed 83  (6.5%, SE 
0.7%).  Drivers  detected  39  of  808  amphibian 
roadkills observed by walkers  (4.8% SE 0.8%), 
11 of 294 (3.7% SE 1.1%) reptiles, 20 of 58 (34.5% 
SE 6.2%) birds, and 13 of 126  (10.3% SE 2.7%) 
mammals. We calculated an SE for each taxa by 
treating the estimates as binomial proportions 
(Ramsey  and  Shafer  2002).  Our  estimated 
detection rates differed sufficiently among taxa 
for  us  to  calculate  taxon‑specific  correction 
factors.



Roadkill estimates



We estimated seasonal and annual numbers 
of individual animals killed by motor vehicles 
for  each  taxon  in  each  district  (Table  1).  We 
estimate  that  20,599  (SE  6,601)  vertebrates  are 
killed annually at TMD and 8,778 (SE 1,664) at 
RMD, for an estimated 29,377 (SE 6,807) on the 
76.6 km of roads that run through or along the 
boundaries of SNP  (i.e.,  1.05  roadkills per km 
per day; SE 0.24). During the monsoon season, 
the  park  averaged  2.4  vertebrate  roadkills 
per  km  per  day  (SE  0.7),  or  about  6.5× more 
than during  the non‑monsoon season  (i.e.,  0.4 
roadkills per km per day; SE 0.1).  



Discussion
Roadkill persistence 



The amount of time that individual carcasses 
persist  on  the  road depends on many  factors. 
Our  observations  suggest  that  scavenging  by 
birds,  mammals,  and  insects  are  the  primary 
reasons  for  roadkill  disappearance,  but  some 
small vertebrates simply disappear because they 
are flaeened by cars and carried away by wind 
or water. We also observed roadkills, generally 
larger  animals  (i.e.,  raelesnakes  and  raptors) 
being removed from the road by humans. 
Few studies have evaluated the persistence of 



roadkills on  roads. Hels  and Buchwald  (2001) 
found  that  7  to  67%  (i.e.,  approximately  13% 
overall) of amphibians observed killed on roads 
during a 24‑hour period were detected during 
daily walking surveys. Smith and Dodd (2003) 
employed  a mark‑recapture  technique  similar 
to our carcass persistence methods to estimate 
the average vertebrate kill‑rate per day within 1 
year. Although they acknowledged scavenging 
and  other  reasons  for  the  disappearance  of 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roadkills,  they did not  aeempt  to  calculate or 
otherwise take into account roadkill persistence. 
They did note that roadkill detections increased 
with increasing survey effort (Smith and Dodd 
2003), so any estimates of roadkill must account 
for carcass persistence  in order  to avoid gross 
underestimation (Hels and Buchwald 2001). 



Roadkill detectability



We are not aware of other studies that have 
directly compared driving surveys with walking 
surveys,  although  at  least  1  study  (Langen 
et  al.  2007)  makes  indirect  comparisons.  The 
detectability  of  road‑killed  animals  during 
driving surveys was surprisingly low, and there 
was  markedly  different  detectability  among 
taxonomic groups. Overall,  if we  assume  that 
all  roadkills  were  detected  by  walkers  (see 
roadkill  estimates  section  below),  only  6.45% 
(SE 0.7%) of vertebrate roadkills were detected 
by drivers. Generally, amphibians  (e.g.,  toads) 
and  small  reptiles,  particularly  lizards,  were 
less  detectable  to  drivers,  whereas,  larger 
mammals,  snakes,  and  birds  were  more 
consistently  detected.  Although  most  recent 
studies,  particularly  of  amphibians,  have 
recognized that surveys must be conducted on 



foot  to  ensure  adequate detection of  roadkills 
(Ashley and Robinson 1996; Hels and Buchwald 
2001; Gibbs and Shriver 2005; Langen et al. 2007, 
2009), many other roadkill studies (Bernardino 
and  Dalrymple  1992,  Rosen  and  Lowe  1994, 
Mallick  et  al.  1998,  Glista  et  al.  2008)  have 
conducted  surveys  using  observers  in  motor 
vehicles. Our data suggest that the inability of 
drivers  to  see  small  vertebrates  is  far  greater 
than most drivers realize. 
Our  study  assumed  that  all  roadkills  were 



detected  by  walking  surveyors,  but  this 
assumption  is  certainly  not  always  valid;  an 
unknown  number  of  animals,  notably  birds 
and large mammals that collide with the vehicle 
itself (i.e., car body versus being crushed by the 
wheel),  are  thrown  off  the  roadway  entirely, 
and  surveyors  frequently miss  them. Walking 
surveyors  in  our  study  detected  by  smell 
several such carcasses (usually large mammals) 
in  vegetation  off  the  road  shoulder,  but  we 
presume  that  even  during  walking  surveys 
many roadkills, birds in particular, will remain 
undetected.  Obtaining  an  absolute  detection 
rate for animals thrown from the road would be 
difficult, but this parameter could be estimated 
by a separate study that systematically surveyed 



Table 1.  Average seasonal and annual estimates of numbers of animals (for each 
of 4 taxa) killed by vehicles on the roads of Saguaro National Park, 1994–1999.



Taxon Season TMDa RMDb Parkwide
Mammals Monsoon 1,561 (568)   818 (307) 2,379 (646)



Non‑monsoon 1,066 (400)    701 (265) 1,767 (480)



Annual 2,627 (695) 1,519 (406) 4,146 (804)



Birds Monsoon 119 (35) 173 (44) 292 (56)



Non‑monsoon 224 (59) 242 (62)  467 (86)
Annual 343 (69) 415 (76)    759 (102)



Reptiles Monsoon   5,921 (2,815) 1,734 (781)    7,655 (2,921)



Non‑monsoon   2,882 (1,526) 1,727 (804)    4,609 (1,725)
Annual   8,803 (3,202)     3,461 (1,121) 12,264 (3393)



Amphibiansc Monsoon   8,826 (5,730)    3,382 (1,158)  12,208 (5,846)



All taxa 
combined



Monsoon 16,427 (6,409)    6,107 (1,431)  22,534 (6,567)
Non‑monsoon   4,172 (1,579) 2,671 (849)   6,843 (1,792)
Annual 20,599 (6,601)    8,778 (1,664) 29,377 (6,807)



aTucson Mountain District of Saguaro National Park.
bRincon Mountain District of Saguaro National Park.
cAmphibians are active only during the monsoon season (July–October).
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for roadkill beyond road shoulders. Many more 
animals are probably hit by  cars and die well 
away  from  the  road,  maybe  even  days  later. 
These  animals  are  particularly  difficult  to 
count, ensuring that the count of wildlife killed 
on roads will tend to be underestimated.



Roadkill estimates 



Many studies suggest that wildlife mortality 
from vehicles is a problem in protected areas and 
likely  impacts  animal  populations  negatively 
(Pienaar  1968,  Bernardino  and  Dalrymple 
1992, Drews 1995, Vos and Chardon 1998). Few 
studies,  however,  have  aeempted  to  quantify 
the total number of vertebrate roadkills for an 
entire road network  in a park or natural area. 
Ashley and Robinson (1996), Smith and Dodd 
(2003),  and  Dodd  et  al.  (2004)  quantified  the 
number  of  roadkills  along  particular  roads 
where roadkill was perceived to be an issue in 
a  protected  area. Ashley  and Robinson  (1996) 
reported an average of 12.61 vertebrates per km 
per  day  during  the  months  of April  through 
October on the Long Point Causeway adjacent 
to  the  Big  Creek  National  Wildlife  Area  in 
Ontario, Canada. Total observed mortality  for 
their  seasonal  4‑year  study  exceeded  32,000 
vertebrates. Although  they  acknowledged  the 
issue,  carcass  persistence  was  not  accounted 
for. Smith and Dodd (2003) estimated vertebrate 
mortality at 5.4 km per day on 3.2 km of U.S. 
Highway 441 where  it passes through Payne’s 
Prairie  State  Park  in  Florida.  This  number, 
multiplied  by  3.2  km  and  365  days  per  year 
provided  their  estimate  of  6,314  roadkills 
annually. Hels and Buchwald (2001) studied a 
600‑m  stretch  of  road  in Denmark during  the 
amphibian breeding season and estimated that 
between 797 and 1,366 amphibians were killed 
in 1 year, and between 308 and 551 amphibians 
were  killed  in  another  year.  Their  estimates 
ranged  from  3.6  to  16.1  amphibian  killed  per 
km per day. All of these estimates exceeded our 
estimate of 1.1 roadkills per km per day. 
Variation  in  the  innumerable  factors  (e.g., 



methods  used  to  quantify  roadkill,  weather, 
traffic  volume  and  paeern,  local  animal 
populations, etc.)  that account for  the number 
of vertebrates killed by vehicles on roads, even 
at  a  given  site  on  a  given  road    make  such 
comparisons  between  sites,  and  sometimes 
even  within  a  site  between  years,  difficult 



to  interpret.  Nevertheless,  trends  in  roadkill 
numbers obtained from systematic surveys over 
time can be very informative, especially when 
knowledge  of  local  wildlife  populations  can 
provide context for interpreting such results. 
Of  the  2  factors  we  studied,  roadkill 



persistence and detectability,  that affected our 
ability  to  count  roadkills  accurately  on  our 
regular  driving  surveys,  the  most  important 
factor  influencing  the  size  of  our  estimates 
was  the  inability  of  drivers  to  see  roadkills. 
We conducted driving and concurrent walking 
surveys  during  the  rainy  summer  period  in 
Arizona when roadkill sample sizes are largest. 
We are not aware of any factors  (e.g.,  lighting 
differences, traffic differences) that would have 
caused  roadkill  detectability  to  differ  among 
seasons, but it is possible that persistence might 
vary  among  seasons  based  on  differences  in 
scavenger  activity  and  weather;  for  example, 
carcasses  might  decompose  more  rapidly 
during summer.  
The numbers of roadkills that we and others 



reported  are  higher  than  many  drivers  and 
park  managers  might  expect.  This  is  because 
most animals killed by cars are too small to be 
seen from vehicles traveling at even a moderate 
speed. Many  toads,  lizards,  and  small  snakes 
and rodents probably go undetected by drivers 
even when they are alive, but as soon as they are 
killed and flaeened they become very difficult 
to see. 



Management implications
Many recent studies have demonstrated  the 



impacts that America’s extensive road network 
has  on  natural  resources,  including  wildlife 
(Forman  et  al.  2003).  For  natural  areas  such 
as  national  parks,  the  problem  is  particularly 
acute  because  agencies,  such  as  the  National 
Park Service, are responsible both for providing 
opportunities  for  visitors  to  enjoy  natural 
resources  and  protecting  these  resources  in 
situ  for  future  generations.  Moreover,  many 
protected  areas  like  SNP  are  increasingly 
surrounded  by  urbanization,  including 
residential neighborhoods where the proximity 
of a park is a major aeraction. Thus, roads are 
used by visitors enjoying the park, as well as by 
park neighbors who commute to work or drive 
through  the  park  to  accomplish  other  routine 
tasks. 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Loss  of  species  from  national  parks  due  to 
road impacts may be difficult to prevent, given 
Americans’  predilection  to  motor  vehicles. 
In  addition,  many  roadkills  at  Saguaro  occur 
on  roads  adjacent  to  the  park  that  are  not 
administered  by NPS.  Regardless  of  cause  or 
magnitude, however, this impact is inconsistent 
with the mission of the NPS to preserve wildlife 
for future generations and with current policies 
that  discourage  the  destruction  of  animals  in 
parks unless there is a compelling management 
purpose (NPS 2006).  In a recent survey of 109 
NPS  managers,  Ament  et  al.  (2008)  reported 
that  >50%  of  respondents  indicated  that  they 
believed roads were negatively affecting animal 
populations  and  that  the  problem  would 
worsen during the next 5 years. Our study did 
not  aeempt  to  link  the  numbers  of  roadkills 
to  impacts  on wildlife  populations,  but  other 
studies have made this connection (Van Gelder 
1973; Carr and Fahrig 2001; Gibbs and Shriver 
2002,  2005; Harveson  et  al.  2004).  Bangs  et  al. 
(1989), Rosen and Lowe (1994), Jones (2000), and 
Mumme et  al.  (2000)  report  negative  impacts, 
and  even  local  extinctions,  to  populations  of 
certain species of mammals, birds and reptiles 
resulting  from  roadkill  in  protected  natural 



areas.  Roadkill  is  most  likely  to 
impact  the  populations  of  rare, 
or  long‑lived  species  with  low 
reproductive output (Bonnet et al. 
1999). 
Our  results  demonstrate  that, 



by  any  measure,  mortality  due 
to motor vehicles greatly  exceeds 
many  known  threats  to  animals 
in parks  and may be  comparable 
to very large‑scale impacts caused 
by water diversions (Johnson and 
Caruthers 1987), extensive habitat 
loss outside parks (Newmark 1995, 
Powell  et  al.  2005),  and  invasive 
species  (Johnson  and  Caruthers 
1987,  McCann  and  Garcelon 
2008).  An  approach  for  future 
road  management  in  national 
parks  would  be  to  require  that 
all new roads, if they are deemed 
absolutely  necessary,  strive  for 
an  ideal  of  no  animal  mortality 
through use of currently available 
and  emerging  technologies 
(e.g.,  overpasses,  underpasses 



[Figure  1],  and  fencing;  U.S.  Department  of 
Transportation 2000, Forman et al. 2003, Glista 
et al. 2009). Mitigation measures have up‑front 
costs, but  they may be small  compared  to  the 
indirect  but  cumulative  cost  of  not  protecting 
wildlife  from  roadkill  in  protected  natural 
areas,  especially  when  the  overall  number  of 
such  refugia  may  be  declining.  Additionally, 
parks  will  be  well‑served  by  working  closely 
with regional transportation planners to reduce 
road densities or to retrofit and upgrade existing 
roads in areas adjacent to parks where wildlife 
mortality is likely to be high. 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Abstract: Cliff swallows (Petrochelidon pyrrhonota) are migratory birds that frequently nest 
on highway structures, such as bridges. Because cliff swallows are protected by the Migratory 
Bird Treaty Act of 1918, nesting control methods must not harm cliff swallows or disturb active 
nests. This can cause delays for maintenance divisions of state departments of transportation, 
resulting in additional cost. In a multiyear project, we evaluated the effects of bioacoustic 
deterrents and bridge surface modifications on nesting behavior of cliff swallows. We used cliff 
swallow alarm and distress calls as bioacoustic deterrents (hereafter, broadcast calls [BC]) 
because they previously had been shown to delay the onset of nesting. We used low-friction 
plastic sheeting (PTFE, commonly called by its trade name, Teflon®) and silicone-based paint 
for bridge surface modification. In 2007, swallows were able to complete nests on silicone 
paint, but did not successfully complete any nests on PTFE. In 2008, PTFE+BC treatment 
significantly reduced nesting compared with no treatment, although some nests were completed 
at PTFE and PTFE+BC sites on the bare concrete next to the sheeting or at locations where 
sheeting had peeled away. We recommend treatment with PTFE+BC to reduce the likelihood 
of cliff swallow nesting on bridge surfaces, but this should be supplemented with weekly site 
visits to check treatment integrity and to remove any partial nests on untreated surfaces.
 
Keywords: alarm call, bioacoustics, bridge, cliff swallow, distress call, human–wildlife 
conflicts, nest, Petrochelidon pyrrhonota, surface modification, Teflon, transportation



C,344  6*1,,+*6  (Petrochelidon  pyrrhonota) 
are  protected  by  the  Migratory  Bird  Treaty 
Act  of  1918.  Completed  nests  cannot  be 
disturbed  during  the  breeding  season,  which 
is considered by the California Department of 
Fish and Game to be February 15 to September 
1. The original nesting habitat of cliff swallows 
was on rocky cliffs (Emlen 1954) of foothills and 
mountains, but their breeding season range has 
significantly  expanded over  the  last  50  to  100 
years  because  of  the  construction  of  bridges, 
culverts,  dams,  and  buildings  that  serve  as 
surrogates  for  cliffs  (Brown and Brown 1995). 
At present, the breeding season range extends 
north to Alaska, south through Mexico, and east 
through the southern coastal states (Tumlinson 
2009).  Nesting  under  bridges  (Figure  1)  and 
other  highway  structures  creates  challenges 
for state departments of transportation because 
construction,  maintenance,  and  repair  cannot 
be  performed  during  the  breeding  season. 
Neeing  is  sometimes  used  to  prevent  nesting 
by  exclusion,  but  this  is  an  expensive  control 



method  and  has  resulted  in  the  occasional 
trapping  and  inadvertent  killing  of  swallows. 
Alternative methods of  control  are needed by 
departments  of  transportation  to  deter  cliff 
swallows from nesting under bridges.
In  the  initial  phase  of  this  research  project, 



we  considered  several  potential  methods  of 
cliff  swallow  deterrence,  including  chemical, 
visual,  and  auditory  deterrents,  habitat 
modification,  and  exclusion  (Gorenzel  and 
Salmon  1982,  Salmon  and  Gorenzel  2005). 
We  selected  the  most  promising  nonlethal 
deterrents  (i.e.,  surface  modification  with 
plastic  sheeting  and  broadcast  alarm  and 
distress  calls).  These  methods  were  based  on 
ease of installation, cost, and maintenance. We 
conducted field trials during 2006 to determine 
the effectiveness of  these 2 methods. We used 
high‑density  polyethylene  (HDPE)  sheeting 
to  cover  bridge  pier  walls  and  piles  where 
cliff  swallows were  likely  to  build  nests.  The 
hypothesis was that nests would not adhere to 
the HDPE surface because of its low coefficient 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of  friction.  In  addition,  electronic  devices 
played cliff swallow alarm and distress calls to 
reduce their desire to nest at that location. The 
results showed HDPE and alarm and distress 
calls were  able  to  reduce  the  total  number  of 
completed nests compared to control sites, and 
HDPE  was  more  effective  than  bioacoustics 
(Conklin et al. 2009). However, neither method 
alone  or  in  combination  produced  complete 
deterrence,  the  ideal  goal  of  departments  of 
transportation.
In  the  second  and  final  phase  of  this 



research project, we evaluated several different 
materials for surface modification, either alone 
or in combination with cliff swallow alarm and 
distress  calls.  The  hypothesis  was  that  sites 
treated  with  both  surface  modifications  and 
broadcast  calls  would  have  fewer  completed 
nests compared to untreated sites. Our objective 
was to evaluate the most promising deterrence 
strategies  for  bridges  and  to  recommend  the 
best  approach  for  future  implementation  by 
state departments of transportation. 



Materials and methods
Surface modification
In our initial field study conducted on bridg‑



es,  HDPE  was  shown  to  reduce  the  number 
of cliff swallow nests built at a site, but  it did 
not  completely  prevent  nesting  because  aHer 
repeated aeempts  the birds were able  to  stick 
mud to the surface. We believed that HDPE did 
not provide a  slick enough surface  to prevent 
nest adhesion, which should be indicated by the 
appropriate frictional parameter. The coefficient 
of  friction,  μ,  between  2  solid  surfaces  is  the 
ratio of the frictional force to the normal force 
and  is measured  for  either  the  static  situation 
(μs),  where  the  surfaces  are  just  at  the  point 
of sliding, or  the dynamic case  (μd), while  the 
surfaces are sliding. We found nominal values 
of μs from commercial sources to compare the 
friction between general types of plastic and a 
reference surface (in this case steel),  including 
μs = 0.4 for acrylic, μs = 0.2 for polyethylene, and 
μs = 0.04 for polytetrafluoroethylene (PTFE, i.e., 
Teflon®). A variety of specialized polyethylenes 
are  available,  including HDPE  and  ultra‑high 
molecular  weight  polyethylene  (UHMW) 
that  produce  less  friction  than  low‑density 
polyethylene, but we could not find values of μs 
for these materials. Comparison of the dynamic 



friction  coefficients,  μd,  indicated  decreased 
frictional  (i.e.,  sliding)  forces  for  increased 
density,  but  none  of  the  polyethylenes  gave 
frictional  forces  as  low  as  PTFE.  These  data 
suggested  that  PTFE would  inhibit  successful 
nest building more than the polyethylenes.
To  verify  the  selection  of  material  before 



field‑testing, we hung sample sheets of HDPE, 
UHMW, and PTFE on a vertical wall in our lab. 
We  mixed  remnants  from  cliff  swallow  nests 
with water to create mud to mimic that used by 
the birds. Four pellets of mud (approximately 1 
cm3) were pressed onto each of the clean sheets. 
While  they were  drying,  the mud  pellets  slid 
down  all  of  the  plastic  surfaces.  The  distance 
that  the mud  traveled was  greatest  on  PTFE, 
followed by UHMW and HDPE. AHer the mud 
had dried for about 1 day, we applied an upward 
tangential force to the mud using a compression 
spring  scale,  and  we  noted  the  approximate 
force required to dislodge the pellet. We found 
that  the  least  force  was  required  to  dislodge 
mud on PTFE, followed by UHMW and HDPE. 
One pellet self‑dislodged from PTFE before our 
measurements. Based on these observations and 
the coefficients of friction, we selected PTFE for 
surface modification testing. 
We  used  sheets  of  virgin  Teflon,  0.254  mm 



thick  and  61  cm  wide  (TFV‑.01‑R24,  Plastics 
International, Eden Prairie, Minn.) that we cut 
with hooked razor blades from 30‑m rolls to the 
appropriate size. The 0.24 mm (10 mil) thickness 
was  chosen  since  it was  the  lightest  and  least 
expensive material that we felt could withstand 
handling without tearing during installation.
Another  approach  to  surface  modification 



came  from  our  survey  of  departments  of 
transportation in the United States, from which 
we  received  reports  that  silicone‑based,  anti‑



Figure 1. Partial (left) and completed cliff swallow 
nests on the underside of a bridge.
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graffiti  and  anti‑corrosion  paints  (Si‑COAT 
530  and  579,  CSL  Silicones,  Guelph,  Ontario, 
Canada)  might  prevent  cliff  swallow  nesting. 
These materials were described as 1‑part room‑
temperature  vulcanizing  organosiloxane‑
polysiloxane  coatings.  We  conducted  similar 
preliminary  tests  to determine whether  to use 
Si‑COAT 530 or 579 in the field. We applied both 
paints to separate faces of a concrete block. We 
pressed 4 mud pellets onto each of the painted 
surfaces  and  the  unpainted  concrete  surface. 
All mud pellets self‑dislodged from the painted 
surfaces,  but  they  required  considerable  force 
to  dislodge  from  the  unpainted  surface.  We 
selected  Si‑COAT  530  ultimately  for  field‑



testing because it had a translucent appearance, 
which was more desirable  than the grey color 
of Si‑COAT 579.
We  applied  both  PTFE  and  silicone  paint 



to  the  undersurface  of  bridges  where  nests 
are commonly built, such as at the juncture of 
vertical and overhead surfaces. For the bridges 
in our study, this included the upper portion of 
pier walls and piles, the surface above piles and 
walls,  and  the  vertical  and  overhead  juncture 
of  drop  caps  (Figure  2).  Based  on  the  nesting 
aeempts we observed in 2007, the vertical and 
overhead juncture of abutments were treated in 
2008. We cleaned the bridge surfaces using metal 
paint scrapers to remove old nest remnants and 



Figure 2. Locations of surface modifications on highway structures with piles and pier walls. Dimensions x, 
y, and z (top) varied depending on the site. Dimensions in meters; not to scale.
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then  pressure‑washed  with  water  to  remove 
dust  and  debris  that  would  reduce  adhesion 
of the treatment materials. Control sites in the 
field studies only were scraped.
We  aeached  PTFE  sheets  with  a  butyl 



sealant  used  in  roof  construction  (Panlastic 
Bead Sealant with Nylon Cubes, #25390, Butler 
Manufacturing  Company,  Kansas  City,  Mo.), 
the  same material used  in  the  initial  phase of 
the project (Conklin 2007). This material acted 
like  an  adhesive  puey  upon  which  to  aeach 
the sheeting to the bridge; it was removable at 
the end of the study, as required by our county 
bridge permits.



PTFE  sheets  used  for  surfaces  above  pier 
walls  and  drop  caps  were  61‑cm  wide  for 
sites  in 2007 and the first few bridges in 2008, 
aHer which we  reduced  the  sheet width  to 30 
cm  for  the  remaining bridges. PTFE extended 
61 cm down each pile and at least 18 cm from 
the  overhead  juncture  above  the  pile.  We 
limited the length of sheets to 1.83 m for ease of 
handling. We applied the butyl adhesive strips 
along  the  edges  and  interior  of  each  sheet  so 
that any point on the sheet was no farther than 
15 cm from an adhesive strip. We removed the 
paper backing of  the butyl  strips and pressed 
the sheets against the bridges’ surfaces (Figure 



3). We overlapped sheets 3 to 
6 mm  to  provide  continuous 
coverage of each surface with 
PTFE.
We  applied  silicone  paint 



at  locations  similar  to  the 
PTFE placement, extending it 
61  cm down piles  and 46  cm 
out  on  the  overhead  surface 
(Figure  4).  We  also  covered 
up  the  surface  around  drop 
caps up to 46 cm out from the 
juncture. We stirred the paint 
for 2 minutes, then applied it 
to  the  surfaces  using  1.9‑cm 
nap  paint  rollers  and  paint 
brushes  for  the  corners.  The 
paint  cured  within  several 
hours of application.



Table 1. Description and source of the cliff swallow call sequences 
used in the broadcast call units.



Call Description and sourcea



1 Cliff swallow held by legs giving distress call (UCD‑4A)
2 Multiple cliff swallow alarm calls (BLB‑28435) 
3 Cliff swallow held by legs giving distress call (UCD‑6A)
4 Colony of cliff swallows giving multiple calls (LNS‑118832) 



+ 2 cliff swallow alarm call sequences (LNS‑73817)
5 Cliff swallow held by legs giving distress call (UCD‑7A)
6 Cliff swallow held by legs giving distress call (UCD‑9A)
7 Colony of cliff swallows giving multiple alarm calls (LNS‑



118832) + individual cliff swallows giving alarm calls 
(LNS‑104564)



8 1–2 cliff swallows giving alarm calls, flying by and flying 
away (LNS‑111063)



a LNS prefix: Macaulay Library of Natural Sounds, Cornell Lab of 
Ornithology, Ithaca, New York. BLB prefix: Borror Laboratory of 
Bioacoustics, Ohio State University, Columbus, Ohio. UCD prefix: 
University of California, Davis, California (new distress calls for 
2008).



Figure 3. Highway structure with PTFE surface 
modification.



Figure 4. Highway structure with silicone paint 
surface modification.
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Bioacoustics



We found broadcast calls to have a deterrent 
effect in 2006 (Conklin et al. 2009), so we tested 
them again. We modified the selection of calls to 
include distress calls that we recorded in 2006 
from  cliff  swallows  that  were  being  banded. 
These analog recordings were digitized, mixed, 
clipped to 26 seconds in duration, loaded onto 
broadcast  call units,  and operated  in  the field 
study as before (Conklin et al. 2009). We installed 
the broadcast units at the test sites as previously 
described, except that we placed PTFE sheeting 
over the plumber’s tape to reduce the likelihood 
of nests being started on the rough surface of the 
tape. We used 8 call sequences in 2008 (Table 1) 
including 4 calls from the 2006 study and 4 new 
distress call sequences.



Experimental design



The  2007  and  2008  field  studies  were 
completely randomized designs, with 9 bridge 
sites in 2007 and 15 sites in 2008 (Table 2). We 
randomly selected sites from state and county 
bridges  within  40  km  of  the  main  campus 
of  the  University  of  California  at  Davis  that 
satisfied the following criteria: <40 m in length, 
over  water,  supported  by  pier  walls  or  piles, 
showed  evidence  of  previous  colonies  (nests 
or mud remnants), provided safe access, were 
≥0.1  km  from  the  nearest  residential  property 
(with a limit of 1 property in the vicinity), and 



were  not  adjacent  to  another 
bridge (Conklin 2007). To allow 
random  assignment,  we  also 
added  the  criterion  that  sites 
must  be  capable  of  receiving 
any treatment.
We  randomly  assigned  3 



treatments to sites in each field 
study  (Figure  5).  Treatments 
in  2007  were  PTFE  surface 
modification,  silicone  paint 
surface  modification,  and 
control (untreated). Treatments 
in  2008  were  PTFE  surface 
modification,  PTFE  surface 
modification  plus  broadcast 
calls  (PTFE+BC),  and  control 
(untreated).  We  installed  the 
treatments  in  the early spring, 
shortly  before  or  at  about  the 



same  time  cliff  swallows  arrived  to  nest.  We 
visited each site weekly to count the number of 
cliff swallows and completed nests over 9 weeks 
in 2007 and 11 weeks in 2008. When the number 
of nests asymptotically reached a maximum, we 
considered nest building to be finished for the 
season and used the number of completed nests 
from this single site visit for consideration with 
analysis  of  variance  (ANOVA).  We  analysed 
data with SAS (SAS Institute, Cary, N.C.).
Our  hypothesis  was  that  sites  treated  with 



PTFE,  silicone paint,  or broadcast  calls would 
have  fewer  completed  nests  compared  to 
untreated  sites.  We  modeled  the  number  of 
completed nests, Yĳ, as



       (1)
 



where F was  the mean  number  of  completed 
nests,  αi,  the  treatment  factor,  and  εĳ  the 
error  term. This  is  the model  for a completely 
randomized 1‑way design. 
The error terms for each model were assumed 



to be independent, normally distributed, and to 
have equal error variances. Although normality 
was marginally satisfied, error variances were 
unequal  across  treatments.  Consequently,  we 
transformed Y to satisfy the model assumptions, 
using



        (2)
 



Figure 5. Map of the 2007 and 2008 bridge site locations in proxim-
ity to the University of Caifornia–Davis and the associated treatment 
assignments.
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where  Y‘  was  the  transformed  dependent 
variable, λ was the exponent for transformation, 
and  k  was  a  constant  added  to  account  for 
instances  of Y  =  0  in  the  data. We  selected  a 
nominal  value  of  k  =  1,  and we  tested  values 
of λ between ‑2 and 2 in increments of 0.5. We 
determined that the most improvement in error 
variance equality was provided by λ = 0.5  for 
the 2007 data  set and λ =  ‑1  for  the 2008 data 
set. We further stabilized the error variance by 
using a weighted least‑squares analysis with a 
weight equal to the reciprocal of the variance of 
each treatment level of Yʹ. For the transformed 
and  weighted  least‑squares  ANOVA  results, 
error  terms  did  not  violate  the  assumptions 
of normality or equal error variance. We used 
F‑statistics  and  Tukey’s  multiple  comparison 
procedure (Neter et al. 1996) to make inferences 
about the treatment effects. (Note that in order 
to accomplish weighted least‑squares analyses, 



nest counts of 0 were changed to 1 to produce 
non‑zero  treatment  variances  and  allow 
weighted  least‑squares  calculations.  These 
modifications  of  the  data  had  no  appreciable 
effect on the statistical conclusions.)
  Animal  use  and  care  in  this  project  was 



approved  by  Institutional  Animal  Care  and 
Use Commieee of the University of California, 
Davis, under protocol #11976.



Results
Surface modifications (2007)
We  found  completed  nests  at  6  of  9  sites 



by  the  end  of  9  weeks  in  2007.  Two  of  the 
unoccupied sites were treated with PTFE, and 
one was  treated with  silicone  paint. No  nests 
were  successfully  completed  on  any  of  the 
PTFE surfaces, although several aeempts were 
made  (Figure  6).  Cliff  swallows  were  able  to 
complete nests on the silicone paint (Figure 7). 
By the end of the study, 1 paint‑treated site had 
40  completed  nests  on  painted  surfaces  and 
another site had 214 completed nests on painted  
surfaces. All control sites were occupied, with 
132  completed  nests  at  the  smallest  of  the  3 
colonies.  Seven  nests  were  completed  on  the 
untreated abutment of a PTFE‑treated site, but 
these nests were washed away by high water in 
the sixth week. Because there was no evidence 
of prior nesting at this location, we decided to 
treat the abutments in 2008.
Nest  building  ceased  at  all  sites  by  week 



7  of  the  study,  so  we  used  nest  counts  from 
the  seventh  survey  for  statistical  comparison. 
The mean number of  completed nests  (Figure 
8)  for  each  type  of  treatment  was:  PTFE  (0), 
silicon paint  (85),  and  control  (348).  Statistical 
tests  indicated  that  the  treatment means were 
not equal (P = 0.006) and the PTFE and control 
treatments means differed (α = 0.05).



Surface modifications and broad-
cast calls (2008)
All  5  control  sites  were  colonized  in  2008, 



although  1  site  had  a  maximum  of  only  7 
completed nests over  the 11‑week  test period. 
For  the  5  PTFE  treatments,  1  site  had  no 
completed nests, 1 site had 2 nests, and the other 
3 sites had >80 nests each. For the 5 PTFE+BC 
treatments,  1  site  had  no  nests,  2  sites  had  3 
and 4 nests  (respectively),  1  site had 46 nests, 
and  1  site  had  146  nests. All  completed  nests 



Figure 6. Nest mud sliding down surface of PTFE 
on a pile.



Figure 7. Completed nests on piles and overhead 
surfaces treated with silicone paint.
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at either PTFE or PTFE‑BC sites were found on 
bare  concrete.   To be  consistent with  the 2007 
analysis, we decided to do the statistical analysis 
on  nest  counts  collected  during  the  seventh 
survey and also because the PTFE sheeting was 
detaching  from  the bridge  surfaces and could 
not be replaced quickly enough to maintain the 
integrity  of  the  treatments.  Furthermore,  nest 
building  at  control  sites  had  virtually  ceased 
by the seventh week. Average completed nests 
over time for each treatment in 2008 are shown 
in  Figure  9. At  the  seventh  survey,  the mean 
number of completed nests was 1 for PTFE+BC, 
52 for PTFE, and 196 for the control. Statistical 
tests  indicated  that  the  treatment means were 
not  equal  (P  =  0.002)  and  the  PTFE+BC  and 
control treatment means differed (α = 0.05).



Discussion
We  found  that  surface  preparation,  cueing 



the sheets of PTFE, and installation with butyl 
adhesive  required  substantial  effort.  Silicon 
paint  required  less  effort  to  install  than PTFE 
because  the  material  preparation  tasks  were 
eliminated. Broadcast alarm–distress calls alone 
were the easiest to implement, but our previous 
results  showed  them  to  be  less  effective  than 
surface modifications (Conklin et al. 2009). The 



2007 field tests showed that PTFE was effective 
at  preventing  successful  completion  of  nests. 
Our  findings  also  suggest  that  treatment 
with  silicone  paint  reduced  nesting,  but 
more  replications  would  have  been  needed 
to  demonstrate  significance.  Contrary  to  our 
preliminary experiments in the lab, mud stuck 
to the painted surfaces in the field and allowed 
some nest completion. We suspect that repeated 
aeempts  at  nest  building  abraded  the  paint 
surface  enough  to  allow eventual  completion. 
We observed a similar effect on HDPE surfaces 
in  the field  tests of  2006  (Conklin  et  al.  2009). 
Therefore, we do not recommend silicone paint 
as a deterrent method for cliff swallow nesting. 
No cliff swallow nests were completed on the 



PTFE sheets in 2007, although swallows made 
several aeempts. The only completed nests  in 
the study were found on an abutment with no 
prior evidence of nesting. This prompted us to 
treat abutments  in our 2008 study. Nine PTFE 
sheets became detached from bridge surfaces in 
the last few weeks of the 2007 study, and we did 
not feel this would be a major problem in 2008, 
but we were wrong.
Analysis  of  the  2008 field data  showed  that 



only the PTFE+BC treatment differed from the 
control  (i.e.,  untreated  concrete).  We  believe 



Figure 8. Average number of completed nests over 7 weeks in 2007.
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nests  on  the  vertical  surfaces  below  the  edge 
of  PTFE  sheets  and  on  the  overhead  surfaces 
along seams in  the concrete. These nests were 
included in the count data and reflect the actual 
effectiveness  of  PTFE  to  deter  cliff  swallow 
nesting  when  used  only  at  typical  nesting 
locations (e.g., Figure 2).
Because  cliff  swallow  nests  were  not 



completed  on  PTFE  surfaces  in  the  2007  and 
2008  studies,  we  feel  the  material  would  be 
useful  to  state  departments  of  transportation 
for  nesting  prevention.  However,  improved 
aeachment methods  need  to  be  developed  to 
ensure  treatment  reliability.  Without  surface 
modification of all bridge surfaces, our results 
indicate that it may be difficult to provide 100% 
effectiveness because birds may nest at locations 
where they would not do so otherwise. 
We  recommend  treating  all  junctures  of 



a  structure  (as  was  done  in  this  research)  to 
provide at least a minimum level of deterrence. 
Treating all vertical surfaces to within 61 cm of 
the ground  (approximate  level  at which birds 
would  be  concerned  about  predators)  would 
provide  more  effective  deterrence.  Lastly, 
unusual surface features, such as seams, cracks, 
lumps,  bolts,  and  brackets  should  be  treated 
for  even  greater  deterrence.  Only  complete 



that  both  the  PTFE  and  PTFE+BC  treatments 
would have been more effective  if  it were not 
for  problems  with  PTFE  sheet  adhesion  to 
the  bridge  surface  (Figure  10).  Many  of  the 
detached sheets were installed overhead, such 
that the weight of the sheet pulled directly away 
from  the  bridge  surface. We  replaced missing 
PTFE sheets as quickly as possible during  the 
first  7  weeks  of  the  study,  but  at  some  sites 
we  were  unable  to  replace  the  sheets  before 
the  birds  had  built  nests  at  that  location. We 
included these nests in our counts, but they do 
not reflect the intrinsic ability of PTFE to deter 
nesting, assuming it is securely aeached to the 
surface.  Butyl  adhesion  failed  at  the  concrete 
surface and at the PTFE surface in about equal 
proportions. This suggests that butyl sealant is 
not  adequate  for  reliable  surface modification 
treatments as conducted in this study. Thinner 
or smaller sheets of PTFE, or additional strips 
of  butyl  adhesive  might  prevent  detachment 
from  the  bridge  surface,  but  we  feel  that  a 
beeer  aeachment  method  is  needed,  such  as 
mechanical fasteners or semi‑permanent epoxy 
adhesive.
We  also  observed  a  tendency  for  cliff 



swallows  to  build  nests  in  unusual  locations 
at PTFE‑treated bridges. We  found completed 



Figure 9. Average number of completed nests over 7 weeks in 2008.
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coverage  of  a  bridge  surface  with  PTFE  and 
reliable  aeachment  methods  would  likely  be 
100% effective. It would also be worthwhile to 
seek other paint‑like materials that could mimic 
the low‑friction properties of PTFE.
Treatment  with  broadcast  calls  and  PTFE 



was  shown  to  improve  the  deterrence  of 
nesting compared to PTFE alone. It  is difficult 
to say whether this effect would be evident in 
the  absence  of  the  PTFE  surface  aeachment 
problems.  Our  2006  study  showed  that 
broadcast  calls  delayed  nesting  onset  and 
reduced  the  number  of  nests  completed  at  a 
site.  Because  the  2006  study  used  HDPE  on 
which  birds  successfully  built  nests  and  the 
2008  study  used  PTFE  on  which  birds  were 
not able to build nests, we would expect to see 
less  difference  between  PTFE  and  PTFE+BC 
treatments compared to the difference between 
HDPE  and  HDPE+BC  treatments.  The  main 
benefit  of  broadcast  calls  at  PTFE‑treated 
sites  would  likely  be  in  reduced  nesting  on 
untreated, unusual nesting locations within or 
near the treatment area. We noticed that birds 
built  nests  on  top  of  the  broadcast  call  units 
during  the  2006  and  2008  studies,  indicating 
habituation  to  the  hazing  and  demonstrating 
their overriding desire to nest. 



Conclusions
Cliff  swallows  are  a  problem  for  state 



departments  of  transportation  because  they 
frequently  colonize  highway  structures,  and 
their  nests  cannot  be  disturbed  until  the 
nesting season has ended. The number of nests 
completed at bridge sites was reduced by using 
surface modification with PTFE (Teflon) plastic 
sheeting and  silicone‑based paint  at preferred 



nesting locations, plus broadcast alarm‑distress 
calls. Swallows were eventually able to complete 
nests on silicone paint, but did not successfully 
complete  nests  on  PTFE.  Nests  built  at  sites 
treated  with  PTFE  or  PTFE+BC  were  never 
started on the PTFE sheeting itself, but instead 
on  bare  concrete  next  to  the  sheeting  or  at  a 
location where sheeting had peeled away from 
the surface. PTFE treatment would likely have 
been more  effective  in  our  field  studies  if we 
had a beeer method of aeachment  than butyl 
sealant. Broadcast calls reduced the number of 
completed nests by delaying  the onset of nest 
building. Even  though broadcast calls did not 
completely eliminate nesting, this treatment is 
much easier to apply than surface modifications. 
We  recommend  treatment  with  PTFE  and 
broadcast  calls  to  reduce  the  likelihood  of 
cliff  swallow  nesting  on  bridge  surfaces.  This 
should be supplemented with weekly site visits 
to  check  treatment  integrity  and  remove  any 
partial nests not on the treated surfaces.
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Abstract: There is no reliable method for determining age for most species of long-lived birds. 
Recent success using the skin chemical pentosidine as a biomarker has shown promise as an 
aging tool for birds. Pentosidine levels have been determined only from the breast tissue of 
carcasses, and we sought to refine the procedure with respect to biopsy size and location for 
safe and effective use on living birds. We compared pentosidine concentrations in 4 skin-size 
samples (4, 6, 8, and 20-mm diameter biopsies) from the breast of black vulture (Coragyps 
atratus) carcasses. We also compared pentosidine levels from breast and patagial tissue to 
document potential differences among collection sites of deceased vultures (with unknown 
ages) and monk parakeets (Myiopsitta monachus; with actual, minimal, and unknown ages). 
Pentosidine concentrations (pmol pentosidine/mg collagen) were similar among the 4 sizes of 
vulture breast skin (P = 0.82). Pentosidine concentrations for the breast (0 = 8.9, SE = 0.55, 
n = 28) and patagium (0 = 8.9, SE = 0.51, n = 28) of vultures were similar, but in parakeets, 
pentosidine was higher in the breast (0 = 15.9, SE = 1.30, n = 105) than the patagium (0 
= 11.5, SE = 1.10, n = 105). We made pentosidine-based age estimates for vultures and 
parakeets using a general age curve for wild birds. We also made vulture age estimates 
using plumage characteristics and a cormorant (Phalacrocorax auritus) age curve. Vulture 
pentosidine-based age estimates appear to correspond to plumage-based age estimates. 
Pentosidine-based age estimates for 88% of the known-aged parakeets (n = 17) were within 
6 months of actual ages. Even though known ages were not available for all birds, we found 
a positive trend in pentosidine versus age for both species. We suggest that 6-mm diameter 
skin samples from the patagium of living vultures and other similar-sized birds will provide 
sufficient tissue for reliable age estimation and will not impair flight ability. 



Key words: age, biomarker, black vulture, Coragyps atratus, human–wildlife conflicts, monk 
parakeet, Myiopsitta monachus, patagium, pentosidine, pest species, skin
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O(%#  1  9#6)  69#%3#6  #H%##-6  societal  ac‑
ceptance capacity, management may be initiated 
to control or reduce damages or other nuisance 
activities. Wildlife damage management oHen 
incorporates  lethal  (Humphrey  et  al.  2004) 
or  reproductive  control  measures  (Yoder  et 
al.  2007,  Avery  et  al.  2008).  With  birds,  age 
estimates prove useful in developing life tables, 
pre‑management model simulations, modeling 
to determine how many of a species need to be 
euthanized or sterilized to maintain population 
levels  within  social  acceptance  capacities, 



and  projecting  population  response  to 
management  techniques  (Dolbeer  1998). 
The  accuracy  of  these  models  will  increase 
with  the  availability of  age‑specific  survival 
and  fecundity,  and  age  distribution  data 
(Blackwell et al. 2007). 
Using pentosidine aging research for birds 



may  be  the  catalyst  for  discovering  more 
effective  management  strategies  for  pest 
and  nonindigenous  species.  For  this  study, 
we  used  black  vultures  (Coragyps  atratus; 
hereaHer,  vultures)  and  monk  parakeets 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(Myiopsi,a  monachus;  hereaHer,  parakeets) 
in  the  refinement  of  the  pentosidine  assay 
technique  for  birds  because  specimens  are 
available  and  both  birds  are  pest  species  of 
concern (Lowney 1999, Strafford 2003). A viable 
pentosidine  aging  technique  could  be  used 
to  acquire  an  understanding  of  the  biology 
of  species of  interest  as  a necessary precursor 
to  the  development  of  efficient  and  effective 
wildlife damage management and conservation 
strategies. 
Bird‑banding  studies  oHen  take  a  long 



time  to  acquire  useable  age‑structure  data, 
unlike pentosidine, which has  the potential  to 
determine  the  age  structure  of  a  small  popu‑
lation  in  a maeer  of months.  Pentosidine  is  a 
product of  the Maillard or browning reaction, 
resulting from the non‑enzymatic glycosylation 
of collagen (Sell and Monnier 1989). It is a stable 
(Monnier 1989), fluorescent (Sell et al. 1998), and 
irreversible collagen crosslink (Sell and Monnier 
1989).  Pentosidine  is  found  in many  different 
tissues and organs (e.g., skin), and it accumulates 
throughout the lifetime of the individual, which 
makes  it  a useful biomarker  for  chronological 
age (Monnier et al. 1993). Pentosidine analysis 
has been validated as a reliable method of age 
estimation  in  numerous  bird  species,  such  as 
domestic  poultry  (Iqbal  et  al.  1997),  parrots 
(Ara  spp.  and  Cacatua  moluccensis),  and  bald 
eagles  (Haliaeetus  leucocephalus;  J.  A.  Fallon, 
National Aviary, and C. K. Cooey, West Virginia 
University,  unpublished  data),  ruffed  grouse 
(Bonasa umbellus; Fallon et al. 2006a, b), double‑
crested cormorants (Phalacrocorax auritus; Fallon 
et al. 2006a, Cooey 2008), and various species of 
wild birds (Chaney et al. 2003). 
Most  of  the  previous  pentosidine  aging 



studies  have  used  breast  skin  from  deceased 
birds,  but  to  realize  the  full  potential  of  this 
method,  adaptations  to  sample  living  birds 
are  desirable.  Such  techniques  must  consider 
both  the  health  and  welfare  of  the  bird  and 
the  technical  feasibility  of  acquiring  sufficient 
tissue for analysis. Because the breast contains 
the  major  flight  muscles  for  birds,  sampling 
skin  from  the  breast  could  seriously  impair 
their flying ability. Marking birds with patagial 
tags  has  been  a  standard  technique  for many 
years,  and  several  post‑marking  monitoring 
studies  indicate  that  many  birds  suffer  few 



deleterious effects from these tags (Marion and 
Shamis  1977,  Wallace  et  al.  1980,  Sweeney  et 
al.  1985).  However,  several  studies,  including 
Southern  and  Southern  (1985)  and Calvo  and 
Furness  (1992),  indicate  that  patagial  tags  do 
negatively  affect  birds,  so  care must  be  taken 
when  obtaining  skin  biopsies.  The  patagium 
also  contains  fewer  veins  than  the  breast 
(Proctor and Lynch 1993), thus, decreasing the 
chance of an  infection to develop (Muza et al. 
2000).  The  patagium,  therefore,  seems  like  a 
suitable  location  for  obtaining  skin  samples 
from live birds. 
Fallon et al. (2006b) found that pentosidine in 



ruffed grouse (n = 6) was higher in the patagium 
compared  to  the  breast.  They  speculated 
that  this finding may be due  to differences  in 
vascularization, relative body temperature, rates 
of collagen turnover, or concentrations of tissue 
antioxidants  in  various  locations  of  a  bird’s 
body. Thus, our first objective was to compare 
pentosidine  from  breast  and  patagial  skin 
samples to determine if age curves need to be 
created for different areas of the body for birds. 
This study will help determine if, for example, 
an age curve developed entirely from patagial 
skin could be used to provide an accurate age 
estimate  for  a  breast  skin  sample. We  predict 
that  the  concentration  of  pentosidine  will  be 
different  between  the  patagium  and  breast, 
and age  curves will need  to be developed  for 
both  areas  of  the  body.  Further,  skin  samples 
analyzed  from dead birds  in previous  studies 
were  approximately  20  mm  in  diameter 
(Chaney et al. 2003; Fallon et al. 2006a, b), which 
is  not  feasible  for  use  when  sampling  living 
birds.  Our  second  objective,  therefore,  was 
to  determine  the  minimum  size  required  for 
accurate pentosidine measurement. We predict 
that  there will be no difference  in pentosidine 
concentrations between all skin sample sizes.



Study species
Vultures are long‑lived birds with a potential 



life  span  in  excess of  20 years  (Buckley 1999). 
Vultures  are  considered  pests  because  of  the 
damage they do to homes and businesses from 
roosting (Fitzwater 1988), colliding with aircraH 
(Dolbeer  et  al.  2000, DeVault  et  al.  2005),  and 
depredating  livestock and poultry  (Avery and 
Cummings  2004).  Population  age  structures 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and  key  aspects  of  their  life  history,  such  as 
age of first breeding (Parker et al. 1995) remain 
unknown, because these birds cannot be aged 
reliably (Blackwell et al. 2007). 
Parakeets  are  small,  omnivorous  birds  that 



were  introduced  to  the  United  States  from 
South America  via  the  pet  trade  in  the  1960s 
(Long  1981,  Russello  et  al.  2008).  Increasing 
population  sizes  (van  Bael  and  Pruee‑Jones 
1996),  potential  to  spread  Newcastle  disease 
(Fitzwater  1988),  and  damage  resulting  from 
building nests on utility poles, transmission line 
support towers, and electric substations (Avery 
et al. 2002, Tillman et al. 2004) have given this 
species a reputation as a pest. Banding studies 
in parakeets’ native  range  indicate  a potential 
lifespan of at least 6 years in the wild, but age 
structures of invasive populations in the United 
States are unknown (Spreyer and Bucher 1998). 
We  chose  to  work  with  vultures  and 



parakeets  because  of  the  need  to  learn  more 
about  age  classes  of  wild  populations  for 
improved  management  of  them.  Having 
a  beeer  understanding  of  age‑specific  life‑
cycle  parameters,  such  as  survival  rates  and 
reproductive  success,  can  help  in  predicting 
how  populations  will  respond  to  different 
forms  of  management  (Tuljapurkar  and 
Caswell 1997). Thus,  for both of  these species, 
development  of  a  verifiable  age  estimation 
method is warranted. The preserved carcasses 
for  both  species  obtained  by  USDA/APHIS/
Wildlife  Services  (WS)  provided  the  required 
amount of skin needed to refine the pentosidine 
aging technique. 



Methods
Sample collection



In  May  2004,  we  collected  1  vulture  as  a 
roadkill,  and  we  live‑trapped  29  vultures  as 
part  of  a  vulture  population‑management 
program in Gainesville, Florida. Vultures were 
euthanized using carbon dioxide, as described 
by  Beaver  (2001). We  collected  approximately 
150‑mg  skin  samples  from  the  breast  of  the 
vultures  at  necropsy  for  use  in  the  skin‑size 
study,  froze  samples  in  distilled  water,  and 
mailed  them  overnight  for  analysis  to  West 
Virginia  University  (WVU),  Morgantown, 
West Virginia,  in 2004. We retained the frozen 
carcasses  at  WS’  National  Wildlife  Research 
Center  (NWRC)  field  station  in  Gainesville, 



Florida.  In  December  2006,  we  thawed  the 
carcasses  and  collected  patagial  skin  samples 
using  a  6‑mm  diameter  Sklar  Tru‑Punch 
disposable biopsy punch (Sklar, West Chester, 
Penn.) to compare pentosidine concentrations in 
the breast and patagium. We froze and mailed 
the  samples  overnight  to  WVU  for  analysis. 
Advanced glycation  endproducts have  a half‑
life  of  117  years  in  cartilage  collagen  and  15 
years in skin collagen of humans (Verzĳl et al. 
2000).  Collagen  has  a  triple  helical  structure 
with  strong  inter‑  and  intra‑molecular  bonds 
(Freifelder  1983),  and  hydrocarbon  chains  of 
several  amino  acids  form  tight  hydrophobic 
clusters,  resulting  in  an  organic  compound 
that  could  exist  indefinitely  if  stored  in  dry 
environments (Aufderheide 1981). Collagen in 
ruffed grouse skin was found to remain stable 
while  frozen  at  ≤4°C  from September  2006  (0 
= 0.455 mg, SE = 0.048, n = 9) to February 2010 
(0 = 0.396 mg, SE = 0.057, n = 9) (P = 0.42; C. K. 
Cooey, West  Virginia  University,  unpublished 
data). Based on this information and findings in 
museum study skins that pentosidine remained 
stable  for  at  least  1  year  from  the  time  of  the 
birdsʹ death  (Fallon  et  al.  2006b), we assumed 
that  pentosidine  in  our  samples  remained 
stable.  
From  2002  to  2007,  we  live‑trapped  105 



parakeets  from  wild  populations  in  Miami‑
Dade  County,  Florida. We  used  long‑handled 
nets  to  capture  the  birds  as  they  flew  out  of 
their nests (Martella et al. 1987). We euthanized 
some (n = 64) of the birds using carbon dioxide 
gas (Gaunt and Oring 1999) and held some in 
captivity (n = 41) at the NWRC field station in 
Gainesville,  Florida.  Those  held  in  captivity 
either died naturally or were  later euthanized 
using  carbon  dioxide  gas.  Seventeen  of  the 
captive  birds  had  known  ages  because  they 
were  captured  as  juveniles  (age  range  1  to  18 
months),  while  the  remaining  24  birds  were 
captured as adults and held in captivity for 2 to 
50 months, where they had at a minimum age 
(range 24 to 60 months old). 
We  froze  euthanized  parakeets  (n  =  97)  for 



5 to 50 months before collecting skin samples. 
In  January  2007,  we  allowed  the  preserved 
parakeets  to  thaw  for  30  to  60  minutes  and 
euthanized the live parakeets (n = 8) before we 
collected samples. We removed approximately 
50 mg  of  skin  from  the  breast  (as well  as  the 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entire patagium from the leH wing) from each 
parakeet and froze the samples until analysis. 
 



Laboratory analysis



We  processed  all  skin  samples  within  2  to 
3  months  of  collection.  Repeated  freezing 
and  thawing  have  shown  no  influence  on 
pentosidine  concentrations.  We  analyzed  the 
breast  samples  of  the  vultures  in  2004.  We 
compared pentosidine concentrations in 4‑, 6‑, 
8‑, and 20‑mm‑diameter skin samples for each 
vulture.  In  2007,  we  compared  pentosidine 
concentrations  from  6‑mm  diameter  patagial 
skin  samples  to  the  initial  pentosidine 
concentrations from the 6‑mm diameter breast 
skin  samples  only.  We  did  not  have  enough 
skin from the parakeets to evaluate differences 
among sizes, so we processed 20‑mm diameter 
skin  samples  (approximately  40 mg,  standard 
processing size) to determine if differences exist 
between  pentosidine  concentrations  in  breast 
and patagial sampling sites. 
We  prepared  all  vulture  and  parakeet 



skin  samples  for  pentosidine  determination 
using a modified Iqbal et al.  (1997)  technique. 
Briefly,  this process  involved skin preparation 
(removal  of  adipose  tissue  and  subdermal 
layers  and mincing),  delipidation  (5 ml  of  2:1 
chloroform:methanol  solution  for  18 hours on 
an  agitator  in  a  4° C  cold  room),  rehydration 
(2  to  3  ml  of  1:1  methanol:distilled  water 
solution  for 2 hours at 20 °C), acid hydrolysis 
(1  ml  of  nitrogen  flushed  6N  HCl  per  10 
mg  skin  incubated  18  hours  at  110°C),  acid 
evaporation  using  a  Speed‑Vac  centrifuge 
dryer  (Savant  Instruments,  Farmingdale, 
N.Y.)  set  at  continuous  run high  temperature, 
a  second  rehydration  (500  μl  distilled water), 
and filtering (using a .45 micron Costar Spin‑X 
centrifuge  tube  filter  (Corning  Costar  Corp., 
Cambridge,  Mass.)  and  an  Eppendorf  5415 
microcentrofuge  (Eppendorf,  Hauppauge, 
New  York)  set  at  4,000  rpm  for  10  minutes. 
We  determined  collagen  content  through 
spectrophotometric  hydroxyproline  analysis 
using  a DU  640  spectrophotometer  (Beckman 
Coulter, Fullerton, Calif.) with a 564 wavelength, 
assuming 14% of collagen to be hydroxyproline 
(Maekawa et al. 1970). We measured pentosidine 
concentrations  through  reverse‑phase  high‑
performance  liquid  chromatography  (HPLC). 
We analyzed pentosidine samples in duplicate, 



where 1 sample was spiked with a pentosidine 
standard to determine elution time. Integration 
of  peaks  was  done  with  Millennium  32, 
version  3.05.01  soHware  (Waters  Corporation, 
Milford, Mass.), later upgraded to Empower 2 
soHware (Waters Corporation, Milford, Mass.).  



Bird age estimates



One  of  the  major  issues  in  using  the 
pentosidine aging technique  is finding a  large 
enough sample of known‑aged birds that span 
the entire lifespan of each study species. We were 
limited in not having any known‑aged vultures 
and having only young known‑aged parakeets. 
Because  of  this,  we  could  not  create  species‑
specific  age  curves  for  vultures  or  parakeets. 
We  used  age  curves  that  were  developed  in 
past  studies  to provide an estimate of  age  for 
vultures  and  parakeets.  We  used  our  limited 
information  about  the  ages  of  the  vultures 
(plumage  based)  and  parakeets  (captive  time 
and band records) to determine the accuracy of 
the age estimates from these curves. 
A    species‑specific  age  curve  that  uses  



pentosidine  already has been developed using 
breast  skin  for  double‑crested  cormorants 
ranging  in  age  from  6  months  to  14.5  years 
(Fallon et al. 2006a). We believe that this will be 
a suitable age curve to use to estimate vulture 
ages  (because  of  the  similarities  between  the 
species)  until  a  vulture‑specific  age  curve 
is  created.  Double‑crested  cormorants  are 
comparable  in  size  (69  cm  long,  with  a  127‑
cm wingspan; Robbins  et  al.  1966)  to  the  size 
of  vultures  (60  to  68  cm  long  and  137  to  150 
cm wingspan; Buckley 1999). Cormorants also 
have  approximately  the  same  maximum  life 
span (22 years, 6 months; Lutmerding and Love 
2009) as vultures (25 years, 6 months; Clapp et 
al. 1982). Also, the male vultures in this study 
had  mass  that  averaged  2,087  g,  while  the 
females averaged 2,128 g, similar to the average 
mass of cormorants (1,200 to 2,500 g; Hatch and 
Wesloh 1999).  The cormorant age curve has the 
logistic equation: y = 0.1914x + 6.6701 (r2 = 0.93), 
in which y = pentosidine concentration and x = 
estimated age in months (Fallon et al. 2006a).  In 
addition, we estimated vulture ages using  the 
general  wild‑bird  curve:  y  =  0.2047x  +  7.4725 
(r2 = 0.73) (Chaney et al. 2003). This curve was 
created using skin samples  from 29 species of 
birds ranging in size from a red siskin (Cardelis 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cucullata) to a great blue heron (Ardea Herodias) 
and in age from a few days to 18.5 years (Chaney 
2001). We calculated age estimates for the breast 
data and the patagial data separately. 
We  documented  external  characteristics  of 



each  of  the  vultures  to  categorize  each  as  a 
juvenile, sub‑adult, or adult. This age estimate 
was based on the feathering and wrinkles on the 
head and color of the head and beak (Jackson 
1988, Buckley 1999). Juveniles (<1 year; Brown 
and Amadon 1968, Jackson 1988) were easy to 
discern  at  the  time  of  collection  because  they 
have black beaks without a pale tip, black skin on 
their head and neck that lack wrinkles (Jackson 
1988,  Buckley  1999),  sparse,  short,  bristle‑like 
down on their head and upper neck, and contour 
feathers that extend farther up the back of the 
neck (Jackson 1988). Juvenile vultures collected 
in this study were thought to be only a couple 
months old (hatch from mid‑March to mid‑May 
[Buckley 1999]; collected in May 2004). Adults 
(>2 years) have deeply furrowed, gray skin on 
their  heads  and  necks,  dark  gray  beaks  with 
an  ivory  tip  (Buckley  1999),  and  a  bare  neck 
(except for the nape) and head (Jackson 1988). 
We classified sub‑adult vultures  (1  to 2 years) 
as  having  characteristics  between  juveniles 
and  adults,  such  as  the  increased  amount  of 
wrinkling and  transitioning  coloration of  skin 
on  the  head,  which  progresses  from  black  to 
gray  with  increasing  age  (Jackson  1988).  We 
compared our  general  visual  age  estimates  to 
those determined from the age curves. 
We  determined  age  estimates  for  parakeets 



using  the  wild‑bird  age  curve  only  (Chaney 
et  al.  2003).  We  believe  that  this  will  be  the 
best  curve  to  use  to  estimate  parakeet  age 
until  a  parakeet‑specific  curve  is  developed 
because  various  species  of  parrots  were  used 
in its creation (e.g., Anodorhynchus hyacinthinus, 
Trichoglossus  goldiei,  and  Loriculus  galgulus; 
Chaney 2001). We compared the estimated ages 
for  the parakeets  to the known and minimum 
ages for these birds to determine the accuracy 
of the estimated ages
 



Statistical analysis 



We conducted a randomized complete block 
analysis  of  vultures  (n  =  30)  using  Statistical 
Analysis  SoHware  (SAS)  version  9.1  (SAS 
Institute, Cary, N.C.) to determine if differences 
exist between pentosidine concentrations of the 



4 different skin‑sizes. The individual birds were 
the blocks, the skin size was the treatment, and 
the pentosidine concentration was the response 
variable. We  set  statistical  significance  at  α  = 
0.05. 
We  ran  paired  t‑tests  (n  =  28  [vultures;  2 



outliers  removed];  n  =  105  [parakeets])  with 
SAS to determine if there were any significant 
differences  in  pentosidine  concentrations 
between  the  breast  and  patagium.  Our 
dependent  variable  was  the  pentosidine 
concentration,  and  the  independent  variable 
was  the  body  location.  We  tested  data  for 
normality by evaluating skewness (g1; ‑1 to +1 
range;  SAS  Institute  2004)  and kurtosis  (g2;  ‑3 
to  +3  range;  Newell  and Hancock  1984)  (g1  = 
‑0.22,  g2  =  ‑0.53[vultures];  g1  =  ‑0.17,  g2  =  2.86 
[parakeets])  and homogeneity of  variances by 
Bartlee’s  test  for  homogeneity  (χ2



1  =  0.17, P  = 
0.68 [vultures] χ2



1 = 2.87, P = 0.09 [parakeets]). 
Data met  these  2  assumptions,  so we did  not 
transform data. 
We also  ran paired  t‑tests  (n  =  28  [vultures; 



2  outliers  removed];  n  =  105  [parakeets])  to 
determine if the estimated ages for vultures and 
parakeets, not  just pentosidine concentrations, 
differed  between  the  locations,  as  well.  Our 
dependent variable was  the value  for  the age, 
and the independent variable was the location. 
We tested data for normality by evaluating box 
plots (g1 = 0.25, g2 = ‑0.56 [cormorant curve for 
vultures]; g1 = 0.22, g2 = ‑0.51 [wild bird curve 
for  vultures];  g1  =  ‑0.17,  g2  =  2.87  [parakeets]) 
and homogeneity of variances by Bartlee’s test 
for homogeneity (χ2



1 = 0.17, P = 0.68 [cormorant 
curve  for  vultures];  χ21  =  0.17  [wild  bird 
curve for vultures], P = 0.68; χ2



1 = 2.87, P = 0.09 
[parakeets]). Data met these 2 assumptions, so 
we did not transform data. 
We  ran  simple  linear  regression  analysis  to 



compare  pentosidine  accumulation  with  age. 
We used age‑class estimates based on plumage 
characteristics  for  the  vultures  and  combined 
known  and  minimal  parakeet  ages  for  the 
regressions. We ran regressions for the locations 
separately and for combined data. 



Results
Black vultures



Skin‑size  comparison.  The measured  pentosi‑
dine  concentration  (pmol Ps/mg collagen) did 
not  vary  among  4‑mm  (0 =  9.54,  SE  =  0.66), 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6‑mm (0 = 9.71, SE = 0.94), 8‑mm (0 = 9.77, SE 
=  0.67),  and  20‑mm  (0  =  9.99,  SE  =  0.62)  skin 
samples among  the 30 vultures  (F3,116 = 0.27, P 
= 0.85). 
Body location comparison. Vulture pentosidine 



concentration  (n  =  28)  was  similar  between 
breast  (0 =  8.9,  SE  =  0.55)  and patagial  (0 = 
8.9, SE = 0.51) skin samples (t27 = 0.04, P = 0.97). 
Using  the  cormorant  curve,  age  estimates,  in 
months, between breast (0 = 11.6, SE = 2.85) and 
patagial (0 = 11.9, SE = 2.64) skins did not differ 
for individual vultures (t27 = 0.09, P = 0.93). The 
breast (0 = 7.0, SE = 2.70) and patagial (0 = 7.1, 
SE  =  2.49)  skins  produced  similar  estimated 
ages when using the wild‑bird curve (t27= ‑0.04, 
P = 0.97). Sixty‑three percent and 53% of the age 
estimates  using  the  cormorant  and  wild‑bird 
curves,  respectively,  were  within  6  months, 
and  70  and  67%,  respectively,  were  within  1 
year of the age‑class estimated, using physical 
characteristics. 



Monk parakeets



Pentosidine  concentrations  varied  between 
the breast (0 = 15.9, SE = 1.30) and patagium (0 
= 11.5, SE = 1.10) for parakeets (t104 = ‑5.14, P < 
0.001, n = 105). Age estimates differed between 
breast (0 = 41.0 months, SE = 6.34) and patagial 
(0 =  19.8  months, 
SE  =  5.37)  skins  for 
individual  parakeets 
(t104  =  ‑5.16, P <  0.001, 
n = 105). 
Using the breast skin 



data,  16  (94%)  of  the 
known‑age  birds  had 
age  estimates  within 
6  months  of  their 
actual  age  and  100% 
of the birds of known 
minimum age had age 
estimates  higher  than 
the length of time they 
spent  in  captivity. 
With the patagial skin 
data,  15  (88%)  of  the 
known‑age  birds  had 
age estimates within 6 
months of their actual 
age,  and  22  (92%)  of 
the  birds  of  known 
minimum  age  had  age 



estimates higher than captive holding time. The 
other 2 birds had age estimates only 2 and 12 
months lower than their captive holding time. 
Pentosidine  concentration  was  found  to 



accumulate  with  age  (actual  and  minimal; 
Figure  1).  This  was  seen  for  both  the  breast 
(y = 0.4986x + 4.7053, r² = 0.6989, t40 = 9.52, P < 
0.001) and patagial skins (y = 0.4581x + 3.8609, 
r² = 0.6701, t40 = 8.90, P < 0.001), separately, and 
when both locations were combined (y = 0.4783x 
+ 4.2831, r² = 0.6803, t81 = 13.05, P < 0.001). 



Discussion
Results  from  this  study will  be  used  in  the 



refinement of the pentosidine aging technique 
with  birds.  The  parakeet  study  produced 
similar  results  to  the  Fallon  et  al.  (2006b) 
findings  for  pentosidine  differences,  although 
in  the  parakeet  study pentosidine was  higher 
in  the  breast.  These  data  also  suggest  that 
known‑age  curves  for  parakeets  will  need  to 
be developed for 1 specific sampling site. One 
explanation  why  pentosidine  was  higher  in 
the  patagium  of  grouse  (Fallon  et  al.  2006b) 
and  higher  in  the  breast  of  parakeets  can  be 
aeributed  to  the  flight  ability  of  the  species. 
Parakeets  are  strong  flyers,  using  rapid wing 
beats,  and have  the  capability  of  traveling up 



Figure 1.  Distribution of pentosidine concentrations (pmol Ps/mg collagen) 
for known- and minimally-aged monk parakeets from Miami-Dade County, 
Florida, USA, in 2007.  Known aged birds were from 1 to 18 months old, while 
minimally aged birds were 24+ to 60+ months old.  
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to  64  km  to  find  food  (Davis  1974),  whereas 
ruffed grouse, are mainly land‑based birds and 
seldom ever fly, except for short distances up to 
0.4 km (Palmer 1962). We speculate  that more 
oxidative stress for parakeets occurs in the flight 
muscles  located  on  the  breast  (i.e.,  pectoralis 
major and pectoralis minor; Proctor and Lynch 
2003)  that  elevate  and depress  the wing.  This 
argument can be expanded to include vultures, 
which frequently soar and glide (Parroe 1970), 
thereby  mainly  using  the  deltoideus  and 
extensor  carpi  obliquus  muscles  of  the  wing 
to  rotate  the wing while  gliding  (Proctor  and 
Lynch 2003). Because vultures glide  and  soar, 
we  speculate  that  oxidative  stress  may  occur 
more  in  their  wing  muscles.  Oxidative  stress 
increases in muscles that go through excessive 
exercise  (Ji  1999).  Advanced  glycation  end‑
products,  such  as  pentosidine,  are  highly 
associated with oxidative stress in birds (Iqbal 
et al. 1997, 1999; Klandorf et al. 1999). A future 
study could examine breast  skin of migratory 
and nonmigratory birds of the same species to 
determine  if  strenuous  use  of  flight  muscles 
results in a higher pentosidine reading.  
We  speculate  that  there  also  may  be 



differences  in  vascularity  of  the  body  regions 
of  vultures  and  parakeets.  Fast  oxidative 
glycolytic and fast glycolytic fibers have a high 
density and a shorter distance to capillaries than 
other fibers that make up muscles (Butler 1991). 
These  fibers  are  known  to  vary  in  proportion 
in different muscles and in different regions of 
the same muscles (Butler 1991), suggesting that 
vascularization can vary in a specific body part. If 
a region contains more capillaries, it will become 
perfused  with  blood,  which  may  generate 
more oxidative stress and tissue cross‑linking, 
resulting  in higher pentosidine concentrations 
(Madamanchi et al. 2005). Amount of vascularity 
and oxidative stress may also explain why there 
were  variations  in  pentosidine  concentration 
between the different skin sizes. A future study 
comparing  pentosidine  from  multiple  skin 
samples  of  varying  vascularity  from  regions 
of the patagium (and then breast) of the same 
subject  could  test  if  oxidative  stress  brought 
on  by  different  quantities  of  vascularization 
influences pentosidine. 
Statistically,  the  results  are  favorable  for 



producing  age  estimates  using  4‑  to  20‑mm‑
diameter  skin  biopsies.  In  handling  the 



tissue,    we  noted  difficulty  in  obtaining  and 
maneuvering the 4‑mm‑diameter skin samples 
compared  to  the  larger  sizes.  The  variation 
between the samples is of concern for producing 
an  accurate  age  estimate  for  an  individual 
bird. Due to this variability in pentosidine, we 
recommend that age curves be developed using 
only 1 specific skin‑size. To make this procedure 
as minimally invasive as possible for live birds, 
we recommend that in future studies a smaller 
skin  size  be  taken.  Six‑millimeter‑diameter 
biopsy punches have been used in dermatology 
studies of live birds (Nee et al. 2003). For ease of 
handling and processing, we recommend using 
a 6‑mm‑diameter biopsy punch for pentosidine 
tissue procurement when determining the age 
of live birds. 
The  data  from  these  studies  suggest  that 



either  location can be used  to produce an age 
estimate.  Pentosidine  variability  between  the 
samples  is  a  concern  here,  as well.  Therefore, 
we recommend that only 1 location be used for 
all  future  development  of  age  curves  and  for 
sample  collection.  If  pentosidine‑based  aging 
through pentosidine reading of birds becomes 
a wildlife tool, then the patagium seems like the 
least‑invasive location to collect biopsies.
Both the cormorant and wild‑bird age curve 



produced similar age estimates, suggesting that 
either of these curves will adequately estimate 
age  for  vultures  until  a  vulture‑specific  age  
curve  is  developed. When  comparing  general 
age  estimates  based  on  physical  characteris‑
tics  to  those  determined  from  the  age  curves, 
we  found  good  correspondence  for  most  of 
the  vultures.  However,  the  validity  of  these 
estimates  cannot  be  determined,  as  none  of 
the  vultures  was  of  true  known  age.  Further 
research  involving  known‑aged  vultures  is 
needed to confirm the age estimations produced 
from this study. 
The  differences  in  parakeet  age  estimations 



can  be  aeributed  to  the  differences  in 
pentosidine  between  skin  locations.  When 
comparing  the  estimated  ages  to  the  known‑
ages of the parakeets, most age estimates were 
accurate to within 6 months. This suggests that 
both  estimated  ages  could  still  be  considered 
extremely accurate (i.e., within 6 months), but, 
for  consistency,  we  recommend  that  only  1 
location, the patagium, be used in future aging 
studies.
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This study also confirmed previous research 
showing pentosidine accumulation with age in 
birds (Iqbal et al. 1999; Chaney et al. 2003; Fallon 
et  al.  2006a,b). A  positive  linear  correlation  in 
pentosidine  accumulation  with  actual  and 
minimal  age  was  apparent  for  parakeets.  A 
positive linear correlation appears to be present 
with  vultures,  as  well,  but  until  the  vulture 
ages can be validated, we cannot confirm this. 
Species,  genera,  or  family‑specific  age  curves 
will  need  to  be  developed  to  age  birds 
accurately.  Until  then,  we  are  confident  that 
use of pentosidine‑based age method on birds 
without  actual  age  records  can  be  useful  in 
determining  the  appropriate  age  class  and  in 
determing the hierarchy of age for individuals 
of a population. 
To  advance  the  usefulness  of  this  aging 



technique,  the  next  step  will  be  to  obtain 
pentosidine  measurements  from  living  birds. 
Consideration for their health and welfare must 
be of utmost  importance. We recommend that 
6‑mm diameter skin samples be collected from 
the  patagium  of  suitably  sized  living  birds. 
Birds that oHen are fieed with patagial tags (e.g., 
vultures; Wallace et al. 1980), other raptors, and 
ravens (Corvus spp; Kochert et al. 1983) can be 
sampled in this manner. This technique may be 
feasible  for  use with  smaller  birds,  as muscle 
biopsy samples have been successfully gathered 
from  white‑throated  sparrows  (Zonotrichia 
albicollis; Westneat 1986) and European starlings 
(Sturnus  vulgaris;  Romagnano  et  al.  1989)  in 
the field with no deleterious effects. A captive 
study  could  be  done  to  test  the  feasibility  of 
taking  6‑mm‑diameter  skin  samples  from  the 
patagium of smaller birds, but at this time this 
technique is not recommended, as it is likely to 
be too invasive. When this technique is used in 
the  wild,  we  anticipate  that  all  sampling  can 
occur in the field without the need to bring any 
birds into captivity. 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Multiple detectors can be used when there are 
multiple kills or bait stations, or when the terrain 
requires multiple  sensors.  The  radio‑activated 
remote  lights  (Figure  1b)  are  set  on  tripods 
approximately 45 m from the kills or baits. The 
light  and  wireless  receiver  are  powered  by  a 
12‑volt baeery, such as a cordless drill baeery. 
When  the  wireless  sensors  are  triggered  by 



Techniques



DeMers draw station system
STEVE DEMERS, USDA/Wildlife Services, P.O. Box 1938, Billings, MT 59103, USA    coyotesniper1@



hotmail.com



Purpose
T"36  '#0+)#  69+),3.")3(.  system  is 



designed to provide lighting at night for a draw 
station  or  a  kill  site  of  a  predator  (e.g.,  lion, 
bear, wolf, or coyote) for spotlighting purposes. 
It  becomes  particularly  useful  where  there 
are  restrictions  on  other  control  tools,  and  it 
allows the animal to be identified before being 
captured or killed.



Benefits
This  spotlighting  system  allows 



wildlife biologists to determine which 
animal is killing livestock and allows 
biologists  to  then solve  the problem 
quickly  and  safely  themselves 
by  separating  them  up  to  several 
hundred yards from the draw station 
(depending upon  the  capabilities  of 
sharpshooter’s skills and equipment). 
When  predators  make  a  kill,  there 
are  usually  challenges  in  seeing 
equipment,  such  as  other  livestock 
in  the  same  pasture,  guard  dogs, 
equipment  restrictions,  or  areas  of 
high numbers of nontarget animals. 
This  system  allows  specialists  to 
wait for the predator to return to the 
kill  site,  identify  it,  and  resolve  the 
conflict.



Procedures
Because  most  predators  return 



to  the  kill‑site  the  first  night,  this 
system can be used to quickly resolve 
a  conflict  with  the  target  animal. 
Depredation should be fresh, which 
greatly  increases  the  likelihood  of 
the  offending  animal  returning  that 
night.  A  wireless  infrared  motion 
detector (Figure 1a) is placed 25 to 30 
yards from the kill site or bait station. 



Figure 1. (a) Infrared motion detector (upper left); (b) receiver 
(grey box) and spotlight (lower left); (c) portable receiver, trig-
gered by IR detector, indicating presence of animal on kill-site 
(upper right); (d) radio transmitter to turn on spotlights (lower 
right).
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STEVE DEMERS was raised on a ranch in south central Montana 
and spent many years trapping and hunting. His career with USDA/
Wildlife Services (WS) began in 1983. His work district includes 3 
counties in the Great Falls area. Coyotes, mountain lions, black 
bears, grizzly bears, and wolves are some of the species he helped 
control. He has spent countless hours and a great deal of personal 
resorces on research and development of wildlife control methods.
With the reintroduction of wolves and the expanding range of grizzly 
bears (both classified as threatend or endangered), control methods 
are being more restricted. The draw station system explained in this 
article might be 1 way to improve WS’s control program.
 



an  animal  at  the  draw  station,  the  portable 
receiver  (Figure  1c)  will  notify  specialists  by 
beeping or by vibrating. The  remote  lights  can 
then be turned on with a radio‑operated remote 
transmieer (Figure 1d) to light up the area with 
spotlights mounted on tripods. The animal will 
be  illuminated,  allowing  specialists  to  identify 
and shoot it. Specialists may sit 91 to 365 m line‑
of‑sight to the kill site(s) or draw station(s). This 
allows specialists to conceal their location from 
the target animal. It also allows them to monitor 
the area beeer  from  the  comfort of  their  truck, 



camper,  or  tent while waiting  for  the  predator 
to  return.  This  system  can  also  be  used  with 
regular spotlights from the specialists’  location, 
eliminating  the  need  for  the  radio‑operated 
system, which  increases  the  cost  of  the  overall 
system. It can also be used with night vision and 
infrared technologies.











In Memory
William B. Jackson



1926–2010



D'. W3,,310 B. J1%E6+( of Chicago, Illinois, 
passed away July 15, 2010. He was a scientist, 
teacher,  husband,  father, 
grandfather,  and  friend.  Over 
the  years,  he  served  as  an 
advisor  and  mentor  to  many 
people who found their way to 
his classes or offices at Bowling 
Green State University (BGSU). 
He  was  born  in  Milwaukee, 



Wisconsin,  September  10, 
1926,  and  spent  many  hours 
collecting  insects and watching 
birds,  becoming  president  of 
his  high  school  nature  club 
and an Eagle Scout. He earned 
B.A.  and  M.A.  degrees  from 
the  University  of  Wisconsin, 
and his Sc.D. in vertebrate ecology from Johns 
Hopkins University, where he was involved in 
David  E. Davis’s  groundbreaking  research  on 
the  ecology  of  urban  rats.   He  served  several 
years in the U. S. Navy and as an commissioned 
officer  in  the  U.S.  Public  Health  Service.  He 
then spent 2 years in Micronesia with his wife 
Shirley  studying  rodent  population  ecology 
for the National Research Council. This started 
an  international career  leading to his work on 
all  continents  except Antarctica  and  on many 
islands,  including Bikini  and Enewetak  atolls, 
where  he  studied  the  ecological  effects  of 
nuclear testing.
Returning  from  Micronesia  in  1957,  Bill 



seeled  at  BGSU,  where  he  served  variously 
as  professor  of  biology,  assistant  dean  of 
Liberal  Arts,  and  founding  director  of  the 
Environmental  Studies  Center.  He  trained 
more  than  100  graduate  students,  including 
60  international  students,  in  applied  ecology. 
Many of his students conducted research at the 
National Wildlife Research Center in Colorado, 
and many of these went on to hold important 
positions in industry and government in several 
countries. Before his retirement in 1985, he was 
named  Distinguished  University  Professor  of 
Biological Sciences. 



Recognized as a world expert in rodent and 
bird  control,  Bill  was  an  active  consultant, 



assisting  the  U.S.  Department 
of  Agriculture’s  Wildlife  Ser‑
vices,  the  U.S.  Atomic  Energy 
Commission,  U.S.  Agency  for 
International  Development, 
U.S.  Fish  and Wildlife  Service, 
U.S.  Environmental  Protection 
Agency,  City  of  Boston’s  Cen‑
tral Artery  (“Big Dig”) Project, 
both the United Nations World 
Health Organization and Food 
and  Agriculture  Organization, 
as  well  as  many  U.S.  and 
international  foundations  and 
companies. 
Over the course of his career 



he  published  more  than  200  technical  and 
popular papers and book chapters, and he lent 
his expertise to 60 Minutes, Discovery Channel, 
History Channel, National Geographic Society, 
Time Magazine, and others. He was past chairman 
of the American Society for Testing and Materials 
subcommieee on vertebrate pesticides.  For  20 
years, he served as the executive director of Pi 
Chi Omega, the national professional honorary 
society, supporting the science of pest control. 
In 1995, he was given the Lifetime Achievement 
Award for “superior efforts to enhance human–
wildlife  relationships”  by  the  Berryman 
Institute at Utah State University.
Bill shared his love of nature and travel with 



his  family,  students,  and  friends.  He  will  be 
missed very much. He is survived by his wife 
Shirley, his children Beth, Mark, and Craig and 
their spouses, and his grandchildren Kathleen 
and Elizabeth. 
Donations  in Bill’s memory  can be made  to 



the Pi Chi Omega Scholarship Fund. For more 
information contact Vern Toblan at verntoblan@
verizon.net.  Condolences may  be  expressed  at 
<www.wbj.last‑memories.com>.



submitted by Michael W. Fall



William B. Jackson











Over 55 Years of Excellence
in Bird and Wildlife Control



800 647 5554
www.reedjoseph.com



Bird Banger Screamer Siren Single Launcher



Screamer Rocket CAPA Bird Gard ®



Cannon & Rotomat Avian Dissuader ™ Scarey Man®



Reed Joseph International Company








			WEBCover4.2Fall2010


			HWI_4_2Fall_2010full.pdf








<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice









From: John Windes
To: Jones, Larry -FS; Jean_Calhoun@fws.gov
Cc: Roth, Melinda -FS; Gerhart, Richard -FS; Laford, Reta -FS; scott_richardson@fws.gov; dweedman@azgfd.gov;


Raul Vega; Josh Avey; Linda Pollock; Eric Gardner; Tom Jones; Tim Snow; Michael Sredl; Jeff Sorensen
Subject: RE: meeting to discuss deliberative draft Biological Assessment for proposed Rosemont copper mine
Date: Thursday, January 05, 2012 9:44:59 AM


It’ll likely just be myself +1 but I wanted all the species leads to be aware. 
 
John Windes
Wildlife Habitat Program Manager
Arizona Game & Fish Department
Tucson Regional Office
555 N. Greasewood
Tucson, AZ 85745
(ph)  520-388-4442
(fax) 520-628-5080
 
Click here to buy your hunting or fishing license online
Click here to enroll in the online Introductory Hunter Safety Class
Click here to enroll in the online Boat Arizona, Boater Safety Class
Click here to sign up for FREE Arizona Game and Fish Department e-news subscriptions
 
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Thursday, January 05, 2012 8:48 AM
To: John Windes; Jean_Calhoun@fws.gov
Cc: Roth, Melinda -FS; Gerhart, Richard -FS; Laford, Reta -FS; scott_richardson@fws.gov; Dave
Weedman; Raul Vega; Josh Avey; Linda Pollock; Eric Gardner; Tom Jones; Tim Snow; Michael Sredl;
Jeff Sorensen
Subject: RE: meeting to discuss deliberative draft Biological Assessment for proposed Rosemont copper
mine
 
John--
 
We will send out the Draft BA to all parties attending the meeting at the same time (you are the
AGFD contact). I see lots of cc's…how many were planning to attend from AGFD? We're wanting to
keep it unwieldy, so a rep or two seems best from where I sit, although any number of AGFD
persons can review; said reps could consolidate and present AGFD responses. That will be the basic
plan for the meetings, although the FWS species leads will be present, since it is important for this
meeting to have good involvement with FWS leads. I will leave any AGFD/FWS independent
meetings up to your two agencies.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
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520-388-8375
ljones02@fs.fed.us
 
From: John Windes [mailto:JWindes@azgfd.gov] 
Sent: Wednesday, January 04, 2012 5:44 PM
To: Jean_Calhoun@fws.gov; Jones, Larry -FS
Cc: Roth, Melinda -FS; Gerhart, Richard -FS; Laford, Reta -FS; scott_richardson@fws.gov;
dweedman@azgfd.gov; Raul Vega; Josh Avey; Linda Pollock; Eric Gardner; Tom Jones; Tim Snow;
Michael Sredl; Jeff Sorensen
Subject: RE: meeting to discuss deliberative draft Biological Assessment for proposed Rosemont copper
mine
 
What are the chances that AGFD can get the Draft BA at the same time as USFWS.  We would like
to meet with USFWS independently as well.
 
John Windes
Wildlife Habitat Program Manager
Arizona Game & Fish Department
Tucson Regional Office
555 N. Greasewood
Tucson, AZ 85745
(ph)  520-388-4442
(fax) 520-628-5080
 
Click here to buy your hunting or fishing license online
Click here to enroll in the online Introductory Hunter Safety Class
Click here to enroll in the online Boat Arizona, Boater Safety Class
Click here to sign up for FREE Arizona Game and Fish Department e-news subscriptions
 
 
From: Jean_Calhoun@fws.gov [mailto:Jean_Calhoun@fws.gov] 
Sent: Wednesday, January 04, 2012 2:43 PM
To: Jones, Larry -FS
Cc: angela barclay (abarclay@swca.com); Everson, Beverley -FS; brian lindenlaub
(blindenlaub@westlandresources.com); Chris Garrett (cgarrett@swca.com); dan moore
(d3moore@blm.gov); jeff geoff soroka jeff geoff soroka (gsoroka@swca.com); jason_douglas@fws.gov;
jeff simms (Jeff_Simms@blm.gov); jim tress (jtress@westlandresources.com); John Windes; kathy
arnold (karnold@rosemontcopper.com); Melissa Polm (mpolm@swca.com); Radke, Marcia F
(mradke@blm.gov); Roth, Melinda -FS; Gerhart, Richard -FS; Laford, Reta -FS;
scott_richardson@fws.gov
Subject: Re: meeting to discuss deliberative draft Biological Assessment for proposed Rosemont copper
mine
 


Hi Larry, 


As we discussed, FWS will need at least 2 weeks to review the draft BA prior to meeting.  Given the
uncertainty regarding the completion of the draft BA (likely mid-late January), we suggest meeting no
sooner than the week of February 13th.  We will confirm on your Doodle poll. 
Thanks 


Jean A. Calhoun
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Assistant Field Supervisor
U.S. Fish & Wildlife Service
Arizona Ecological Services Office
201 North Bonita Avenue, Suite 141
Tucson, AZ 85745
Office:  (520) 670-6150 ext. 223
Fax:  (520) 670-6155


"Jones, Larry -FS" <ljones02@fs.fed.us>


01/04/2012 08:51 AM


To "Gerhart, Richard -FS" <rgerhart@fs.fed.us>, "angela barclay
(abarclay@swca.com)" <abarclay@swca.com>, "jeff geoff soroka
jeff geoff soroka (gsoroka@swca.com)" <gsoroka@swca.com>,
"Chris Garrett (cgarrett@swca.com)" <cgarrett@swca.com>, "brian
lindenlaub (blindenlaub@westlandresources.com)"
<blindenlaub@westlandresources.com>, "jim tress
(jtress@westlandresources.com)" <jtress@westlandresources.com>,
"JWindes@azgfd.gov" <JWindes@azgfd.gov>,
"jason_douglas@fws.gov" <jason_douglas@fws.gov>, "kathy arnold
(karnold@rosemontcopper.com)" <karnold@rosemontcopper.com>,
"Jean_Calhoun@fws.gov" <Jean_Calhoun@fws.gov>, "dan moore
(d3moore@blm.gov)" <d3moore@blm.gov>, "jeff simms
(Jeff_Simms@blm.gov)" <Jeff_Simms@blm.gov>, "Radke, Marcia F
(mradke@blm.gov)" <mradke@blm.gov>


cc "Laford, Reta -FS" <rlaford@fs.fed.us>, "Roth, Melinda -FS"
<mroth@fs.fed.us>, "Everson, Beverley -FS"
<beverson@fs.fed.us>, "Melissa Polm (mpolm@swca.com)"
<mpolm@swca.com>


Subject meeting to discuss deliberative draft  Biological Assessment for
proposed Rosemont copper mine


 


On behalf of Rick Gerhart, Wildlife, Fish, and Rare Plant Program Manager, I am sending out a doodle scheduler
to set up a meeting to discuss the deliberative draft biological assessment for the proposed Rosemont copper
mine project. Invitees include: 
  
USDA Forest Service 
USDI Bureau of Land Management 
USDI Fish and Wildlife Service 
Arizona Game and Fish Department 
SWCA Consulting 
Westland Consulting 
Rosemont Copper 
  
We would like to hold the meeting at Fish and Wildlife or Arizona Game and Fish in Tucson, if they have meeting
room availability, as parking is better at those venues than the federal building. 
  
We plan to send a draft to you prior to the meeting (a week seems realistic), so you can look it over and can
come prepared to comment. Soon after this meeting, we plan to initiate Section 7 ESA consultation for the
project. I expect the agenda will be a review the BA (e.g., effects determinations and justification, conservation
measures), and we will go over it species by species. 
  
Thank you. 
  
http://www.doodle.com/rh5fm7kfgs3fpftx 
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Larry Jones 
Biologist 
Climate Change Coordinator 
SW PARC Senior Chair 
Coronado National Forest 
300 W Congress 
Tucson, AZ 85701 
  
520-388-8375 
ljones02@fs.fed.us 
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From: Jones, Larry -FS
To: Everson, Beverley A -FS; Roth, Melinda D -FS; Shafiqullah, Salek -FS
Subject: Please review this attachment for SWCA
Date: Tuesday, April 17, 2012 8:39:14 AM
Attachments: BA guidance 17 April 2012 LJones.docx


Bev and/or Mindee:
 
I want to make sure you are OK with my sending the attached document to Angela Barclay and
Chris Garrett, SWCA. This is follow up to a meeting yesterday with them (and WestLand) and
another later in the day to brief Jim Upchurch on progress of the Biological Assessment. Angela
took notes from the actual SWCA/WestLand/CNF meeting.
 
Salek—
 
Have I covered the groundwater models accurately? FWS recommends we have likely to adversely
affect determinations for Threatened and Endangered Species in Las Cienegas and Empire Gulch, so
I want to establish the basic rationale to support such a determination. FWS is also very keen to
have us include climate change as a potentially synergistic effect.
 
Thanks.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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Progress of the Biological Assessment for proposed Rosemont Copper Mine





Larry Jones, Interdisciplinary Team Biologist, 17 April 2012





As discussed in yesterday’s meeting at SWCA, I spoke to Jim Upchurch about the status of the Biological Assessment. Two things:





1. Please proceed with the effects determinations of Jaguar, Ocelot, and aquatic species of Las Cienegas National Conservation Area as “May Affect, Likely to Adversely Affect,” as well as the other species that already have that determination (and I assume you are working on Critical Habitat for Chiricahua Leopard Frog and others). Here is some guidance:


0. Be sure to use and cite the best available science (especially primary literature, such as that in peer-reviewed journals) generously and do not rely on synopses (books, AGFD plant and animal abstracts) or Rosemont contractor reports (use them, just don’t rely on them). Also, be sure to cite the Anamax reports because even though they are dated, they do contribute to the best available science, often being the only large-scale surveys specific to the project area. Use of best available science is important, because it is in our directives and we have been called on using outdated or incomplete information. Examples include the literature cited in my white paper on Jaguar or climate change section, although there are more references out there. As mentioned earlier, we can probably set you up with a computer here to access Digitop, allowing you pretty good access to primary literature.


0.  Build a case that leads to determination effects consistent with these “new” calls. For Jaguar and Ocelot, that is pretty well spelled out in my white paper, although do not include anything about “take” (leave that to FWS and they may not assign take anyway) or my qualifications to speak to carnivore determinations (that is in project record). Also, the Type I and II sampling/determination error discussions can be summarized to say that without statistically defensible targeted surveys for species we cannot rule out their presence, so if the analysis area is within the range of the species and habitat occurs, we follow suit with FWS and err on the side of caution for conservation of T and E (you can cite this from FWS—I’ve seen it in black and white from them in various places). 


0. In the justification, Jim wanted to make sure we carefully craft our narratives, especially with regards to the groundwater models. I recommend we say we are erring on the side of caution (MALAA determinations) for LCNCA because:


2. The models used were designed for homogenous substrates rather than fracture-rock substrates and analyses were insufficient to rule out unforeseen fracture-rock transport of groundwater. An error in the model variables would translate to a more rapid dewatering of LCNCA and Empire Gulch.


2. Mean annual precipitation was used in models, but the literature points to reduced annual precipitation and increased mean annual temperature over historic data, due to climate change in recent years—this means more evapotranspiration than built into the model. This is not just a prediction—it is already happening and defensibly citable—hence the increase in recent droughts. We can acknowledge that monsoon precipitation patterns are unclear. Refer to my climate change write up.


2. There are no time limits on effects. This is consistent with what we heard from FWS. The models go out to 1,000 years, and while we acknowledge this is a long time by human standards, it is not by ecosystem standards—many ground-disturbance projects will repair themselves in relatively short order, but we can see the effects of this project are long-lasting—still affecting the environment 1,000 years out. Also, the model uncertainties are not independent of time to effects. Groundwater drawdown and stream reach/riparian vegetation effects would be hastened by climate change.


2. LCNCA is one of the very few remaining perennial riparian areas in the Apachean (Madrean) Ecoregion with a relatively intact flora and fauna of T and E aquatic/wetland/riparian obligate/associate species.


0. Please stick to biology and natural history, rather than case law. This is a biological assessment, not a legal one.


0. Emphasize facts and professional judgment about potential effects to threatened and endangered species.  Professional judgment can go a long way in discussing effects because we don’t know with certainty the vast majority of specific minutia, so we don our professional biologist hat to interpret the best available science. For example, we do not know how far out light would be to reach a threshold where Lesser Long-nosed Bats would abandon a mine (or the effects of removing 5,000 acres of agaves). But we can say the literature in Tucson area has shown that light levels affect LLNB behavior, the feed on agaves, they have been known to abandon roosts because of human disturbance, and so on.


0. Cover all the bases of potential effects—I think you are pretty much there, but we need to make sure we assess affects from light, dust, noise, traffic, altered flow, and climate change synergism.


0. Never trivialize effects (unless, of course, they are trivial)


0. Oh, be sure to account for the rerouted AZ Trail and preferred alternative of utility lines, roads, etc.


1. Time line. Jim made the statement that the BA is now considered the project hold-up because the clock won’t start ticking on consultation until we hand in the BA to FWS and there could be one or more extensions at FWS. The upshot is that I will move quickly when the Conservation Measures are in my inbox on Wed, April 25. If they are in a white paper format, I can focus quickly on them. If they are in integrated into the revised BA, it will probably be a slower process. Either way, I will need to do a track changes review of the near-final BA (with CMs) and have it revised before I approve it and start the consultation process.  From my end, I could probably have the reviewed draft back to you the week of 7 May (the week before is Madrean Archipelago meeting).  It is then a matter of how quickly SWCA can address my comments and get it finalized and formatted. Then hopefully I can start consultation mid-May (but I am going to my only niece’s wedding 16-18 May).







From: Jones, Larry -FS
To: angela barclay (abarclay@swca.com)
Cc: Roth, Melinda D -FS; Upchurch, Jim -FS; Chris Garrett (cgarrett@swca.com)
Subject: rosemont bio update
Date: Wednesday, August 29, 2012 9:55:25 AM


FYI--
 
In case you hadn’t heard, the Sonoran Talussnail, Bartram’s Stonecrop, and Beardless Chinch-weed
were all found to warrant a full FWS assessment to determine if they should be federally listed as
threatened or endangered. I do not know the schedule of the status reviews. Bartram’s Stonecrop
was not found during initial surveys by WestLand in the footprint, but the other two were. I think
the stonecrop is in the action area, though. Also, I have not heard the latest on the potential
litigation on Coleman’s Coral-root, but maybe at our meeting next week we can get an update.
 
--LLCJ
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From: Jones, Larry -FS
To: Roth, Melinda D -FS
Subject: RE: Rosemont Section 7 Consultation briefing
Date: Friday, April 13, 2012 1:35:46 PM
Attachments: image001.png


Thanks...I talked to Linda and we can maybe squeeze in Tuesday (I am penciled in as a contingency
plan…), but if not I will give him a fairly detailed e-update.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Roth, Melinda D -FS 
Sent: Friday, April 13, 2012 1:20 PM
To: Jones, Larry -FS
Cc: Roth, Melinda D -FS
Subject: RE: Rosemont Section 7 Consultation briefing
 
Jim’s schedule is very tight.  I know Jim has a mtg on Monday from 12:30-3:30.  I think Tues is
completely out – Malpai meeting?  I would try to talk to him, but certainly write an email at the
least.  I know Jim wants to understand consultation tasks and timeframes and any changes to
effects determinations.
 
From: Jones, Larry -FS 
Sent: Friday, April 13, 2012 1:02 PM
To: Roth, Melinda D -FS
Cc: Everson, Beverley A -FS; cgarrett@swca.com
Subject: RE: Rosemont Section 7 Consultation briefing
 
If Jim wants an in-person update, I am thinking Monday afternoon or Tuesday are probably best,
because I think I am scheduling Wed in Safford, then gone Thurs-Tues. Otherwise I can email an
update with the gist of what transpires before Thursday. I know timeframes will be discussed.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
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520-388-8375
ljones02@fs.fed.us
 
From: Roth, Melinda D -FS 
Sent: Friday, April 13, 2012 12:35 PM
To: Jones, Larry -FS
Cc: Everson, Beverley A -FS; cgarrett@swca.com
Subject: RE: Rosemont Section 7 Consultation briefing
 
Thanks for the update Larry.  Good to know discrete actions are happening.  Hopefully after
Monday’s meeting you can provide more detail, including timeframes for next steps.  Thx again.
 
From: Jones, Larry -FS 
Sent: Friday, April 13, 2012 7:50 AM
To: Roth, Melinda D -FS; Upchurch, Jim -FS
Cc: Ruyle, Jennifer -FS; Everson, Beverley A -FS
Subject: RE: Rosemont Section 7 Consultation briefing
 
Mindee/Jim:
 
A briefing on Tues or Wed would be best because there will be a meeting on this topic on Monday
(rescheduled from last week). I’m on A/L Thurs thru Tues. Basically, SWCA and WestLand are
getting together (and I hope to join) to develop Conservation Measures per a guidance email I sent
last week. AGFD sent a letter to me/Jim about Conservation Measures to consider. I will share that
with the consultants. FWS was supposed to provide a letter with species-specific comments on all
of the T and E species and Critical Habitat from their taxa leads, but that letter has not arrived yet.
Nevertheless, I spoke to SWCA and we agree this has been lingering too long and we (SWCA
especially) will take the bull by the horns; hence the meeting Monday. The CMs (NOT including
mitigation lands) are the major hold up now, but w/o FWS letter, we cannot be sure we will
address their concerns in a BA.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Roth, Melinda D -FS 
Sent: Thursday, April 12, 2012 2:03 PM
To: Jones, Larry -FS
Cc: Ruyle, Jennifer -FS; Everson, Beverley A -FS; Roth, Melinda D -FS
Subject: Rosemont Section 7 Consultation briefing
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Jim would like to know where we are and what is needed to start formal consultation.  Would you
set up a time to brief him?  I would also like to listen in on your briefing.  Also, Did you get the
recent letter from AGFD regarding effects determination assumptions and ideas for conservation
measures?  Jim sent me an electronic copy earlier this week, but the letter was addressed to you. 
Thx.
 
Mindee Roth
Rosemont Copper Project Manager
520 388-8319
mroth@fs.fed.us
 


Go Cats!
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From: Jones, Larry -FS
To: Angela Barclay
Cc: Roth, Melinda D -FS
Subject: RE: bio mitig measures mtg
Date: Monday, June 18, 2012 4:13:15 PM
Attachments: draft biology mitigations meeting minutes 061112 AB.doc


Here are some track changes—Mindee, do you have anything to add/change?
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Monday, June 18, 2012 2:50 PM
To: Jones, Larry -FS
Subject: bio mitig measures mtg
 
Hi Larry,
 
Attached are John’s and my meeting minutes from the bio mitigation measures meeting last week.
Let me know if you have any questions and/or if you would like me to send to others for review.
 
Angela M.D. Barclay, M.S.
Senior Natural Resource Specialist


SWCA Environmental Consultants
343 West Franklin Street
Tucson, Arizona 85701
P 520.325.9194 | F 520.325.2033
 


Visit Our Website: http://www.swca.com  
Find us on Facebook: http://on.fb.me/SWCA-Environmental
See us on LinkedIn:  http://www.linkedin.com/company/swca-environmental-consultants
 



mailto:/O=MMS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=JONES, LARRY810899D6-F64D-4E4C-AA8E-C93F1C975BDF

mailto:abarclay@swca.com

mailto:mroth@fs.fed.us

http://www.swca.com/

http://on.fb.me/SWCA-Environmental

http://www.linkedin.com/company/swca-environmental-consultants



Proposed Rosemont Copper Project 



Draft Cooperative Agencies Biology Mitigation Meeting



Arizona Game and Fish Department Office 



555 North Greasewood Road 


Tucson, AZ 85745



June 11, 2012


Attendees:



			Forest Service


			SWCA


			Other





			Larry Jones 


			Angela Barclay 


			John Windes, Arizona Game & Fish Dept.





			Mindee Roth 


			Jonathan Rigg 


			Tim Wade, Arizona Game & Fish Dept.





			


			


			Aaron Miller, Arizona Game & Fish Dept.





			


			


			Jeff Sorensen, Arizona Game & Fish Dept.





			


			


			Jason Douglas, U.S. Fish & Wildlife Service 





			


			


			Scott Stonum, National Park Service





			


			


			Julia Fonseca, Pima County





			


			


			Brian Powell, Pima County





			


			


			Linda Pollock, Arizona Attorney General








 


The signed Biological Abstract (BA) was passed out to participants.



Topics Discussed:


· Introductions


· Ground rules


· Be respectful, professional, work as a team


· Jim Upchurch (Coronado National Forest Supervisor) wants to stay in communication with cooperators and Arizona Game and Fish Department (AGFD)



· Not here to discuss what we cannot do; rather, how to achieve goals



· Focus will not be on species protected under the Endangered Species Act (ESA), but they are part of the overall mitigation goals


· Purpose of meeting is to kick-off brainstorming suggested ideas for:



· 1 – mitigation measures



· 2 – monitoring  


· Extended Round Robin – go around to each agency; everyone should listen now and ask questions later



· Forest Service - Mindee



· Forest Service (FS) is lead agency and lead decision maker for National Forest System lands



· Today is a meeting for brainstorming ideas, issues, etc., and to discuss mitigation



· FS Interdisciplinary Team (IDT) meets approximately every two weeks and then provides briefings to Jim with ideas/questions needing decisions from him


· Regulations/policies that guide FS decisions



· Council on Environmental Quality (CEQ) National Environmental Policy Act (NEPA) guidance 40 Code of Federal Regulations (CFR) 1500



· Definition of mitigation: avoid impacts, minimize impacts, rectify impacts, rehabilitate, restore, reduce, or replace



· 36 CFR 228 (sub part A) - FS regulations dealing with locatable minerals



· Guide to how to implement mine proposal



· Minimize impacts to surface where feasible (Jim’s call)



· NEPA is a very iterative process



· Impacts analysis is mostly done so it’s time to review mitigation measures



· 36 CFR 228.8 – requirements for environmental protection and to minimize adverse environmental impacts



· List of specifics – Jim needs to decide what is practical, feasible



· Air quality



· Water quality



· Solid wastes



· Scenic values



· Fisheries and wildlife habitat



· Roads



· Reclamation of surface resources – control on- and off-site damage



· Biology mitigation measures (current)



· Revegetation (specific species)



· Cover or enclose process water bodies



· Fence certain riparian or unique areas (including specific breeding habitats)



· Monitor and treat non-native species (plants and animals)



· If caves or karsts discovered – stop work until specialists can evaluate



· Regarding the request from the Environmental Protection Agency (EPA) to prepare a supplemental EIS 



· FS is looking at regulations as to when a supplemental EIS is triggered



· A supplemental EIS with errata might be the final EIS



· Would go out for public review again



· Forest Service – Larry



· SWCA has prepared five draft biology reports (4 were required); all are draft except the BA


· National Forest Management Act (NFMA) directives



· Regional FS sensitive species lists – biological evaluation (BE)



· Management Indicator Species (MIS)



· Migratory Bird Report includes: 



· 
Migratory Bird Treaty Act (MBTA)


· 
Executive Order 13186



· Disclosure of unintentional take



· Bald and Golden Eagle Protection Act


· Important Bird Areas (IBAs)



· Important overwintering sites



· Effects to  Partners in Flight (PIF) national list (rather than  AZ list)



· Biologist Specialist Report – overview of above, also game and Wildlife Species of Concern in Arizona (WSCA)



· Discussion about which list is current and which one should be used (WSCA or Species of Greatest Conservation Need)


· Looking for recommendations from cooperators on conservation/mitigation measures



· AGFD – John



· Wishes we would have had this meeting sooner



· Would like to identify



· Impacts to wildlife that need mitigation



· Meaningful mitigations



· Mitigation is the most important part of this process (to AGFD)



· Discussion of AGFD’s responsibilities, roles, regulations, etc.



· AGFD is currently in the process of establishing a mitigation team to develop both on- and off-site mitigation



· AGFD made comments on the draft environmental impact statement (DEIS) re: the lack of mitigation



· About 7,000 acres of habitat lost needs to be mitigated for 



· AGFD’s position is that it can’t be restored



· Also need mitigation for connected impacts (e.g., wildlife movement, connectivity)



· Arizona Revised Statutes (ARS) 17-102 states that wildlife are property of the state and are held in public trust 



· ARS 17-236 is AGFD’s mirroring of the MBTA



· Attorney General – Linda



· AGFD is concerned about water quality impacts (ground and surface), specifically about acid drainage from heap leach piles over time



· If it can’t be mitigate then impacts must be more accurately described in EIS



· Based on Arizona Department of Environmental Quality’s (ADEQ’s) Aquifer Protection Permit (APP), some heap leach piles will be located outside the drainage capture area (?)



· Asked that the FS give Rosemont time to resolve these issues



· U.S. Fish and Wildlife Service (USFWS) – Jason



· The biological assessment (BA) was submitted to USFWS June 8th 


· USFWS has 30 days to determine if the BA contains sufficient information to proceed



· If so, then draft biological opinion (BO) is issued in 90 days



· USFWS can request up to 60 days in extensions



· Anything beyond that must get approval from applicant



· FS needs final BO to complete NEPA process



· Any significant changes to the project description requires amendments to the BO



· Pima County – Julia



· Discussion in legal and social context



· Working with public on Sonoran Desert Conservation Plan (SDCP)



· Didn’t want single-species conservation plan



· Wanted growth restrictions so county put restrictions on development through conservation regulation guidelines


· BLM set aside Las Cienegas National Conservation Area (LCNCA
)



· Since 2006, Pima County has asked Rosemont to be consistent with the SDCP conservation guidelines



· Pima County would like to see compensatory mitigation from Rosemont (but not privy to BA until handed out this meeting)


· Pima County would like a better understanding of off-site, indirect and cumulative impacts



· Concerned with reclamation plan – doesn’t feel that pit is mitigated



· Would like to see contingency measures with triggers because of uncertainties



· e.g., Silverbell Mine – complex situation



· Pima County – Brian



· Pima County would like to have a planning process that is transparent and would include more than just those of us in this room (i.e., several other experts).



· We should have clear goals and objectives (tailored to the goals) that are linked to management responses.



· What do we want to monitor? We need to think carefully about this.


· Also need to think carefully about detecting change. There is a lot of natural variability that should be considered for on- and off-site monitoring (e.g., sampling design and issues such as where, when, and by what method).



· Funding must be long-term.



· Monitoring must be connected to management.



· National Park Service (Saguaro National Park) – Scott



· Saguaro East and West has wilderness and air quality designations



· National parks are not isolated islands, rather are a part of a larger ecosystem



· There are visual concerns from Rincon Peak and other trails



· Would like to see a better description of revegetation


· Other discussions


· State conservation measures


· WestLand 


· has conducted several surveys both on- and off-site


· has provided some conservation measures (lands) for the BA



· Request for a biological monitoring plan



· Who would do biological monitoring? Where? When? How?



· Invasive species monitoring and updated reclamation plans are due at end of June 2012



· Still a lot unresolved


· Four months (same timeline for section 7 consultation/BO) to develop good mitigation measures



· AGFD doesn’t feel they’ve had access to reports over time – rather they’ve been bombarded with many reports all at once, with little time for response


· Question about whether we have enough baseline surveys/data to detect change



· Planning process going forward



· AGFD – concerned with all wildlife species, even common ones


· Pima County – concerned with all wildlife and ecosystem communities and processes vs. the reports that only focus on species-specific level


· NPS – concerned with how to reduce direct/footprint impacts



· Larry – impacts to McCleary Canyon as part of alternatives analysis


· Mindee – NEPA analyzing specific proposal



· AGFD – were non-FS lands considered for tailings?



· Sonoita Creek proposed conservation measure/land



· High biological value



· Previously planned for development



· AGFD tried to acquire in past



· What about water rights? Mineral rights?



· How will conservation lands be deeded? Managed?



· See attached (John’s notes) regarding goals and recommended mitigation measures



Action Items/Assignments:


· Angela 


· Provide Monrad et al. 2012 lighting plan to Larry



· Ask WestLand if they prepared table or a list of some sort to present the recommended mitigation measures from the AGFD and USFWS letters to Rosemont for their consideration


· Look at Sky Island Alliance’s DEIS comments regarding SR83 road kill data



· FS



· Pull together previously proposed mitigation



· Proposed dates for next meeting



· Tim



· Ask David Grandmaison for SR83 road kill/culvert study data


�I would not set FS and SWCA aside; maybe name in one column, then agency in next, doing it alphabetically…or else, agency name as heading, then alphabetical…you could put FS then SWCA as first two…labeling as “others” seems a little demeaning.



�In case it doesn’t look like this, these are also bullets under Migratory Bird Report



�Not sure why so many acronyms just for notes, especially if not reused, but perhaps they are useful for people referencing the BA
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From: Everson, Beverley A -FS
To: Belauskas, Alan -FS; Elek, Arthur S -FS; Kriegel, Debby -FS; Curiel, Eli -FS; Schewel, Heidi -FS; Jones, Larry -


FS; Roth, Melinda D -FS; Shafiqullah, Salek -FS; Lockwood, Sean -FS; Davis, Sarah L -FS; Emmett, Tami -FS;
Keyes, Walter -FS; Gillespie, William B -FS; Copeland, James -FS; Campbell, Andrea W -FS; Laford, Reta -FS


Cc: Roth, Melinda D -FS
Subject: Recent Rosemont Information/Analysis Submittals
Date: Thursday, July 12, 2012 5:51:24 PM
Attachments: Recent Rosemont Submittals.docx


Hi All,
 
We have received several submittals (reports and memos) from Rosemont Copper over the past
month or so, which you will find on the enclosed list that Mindee assembled.  I will be posting
these to the O-Drive tomorrow, and will let you know when they’re there.  If you need a hard copy,
come see me.
 
I will be asking team members individually or in small groups to attend management meetings


beginning on July 23rd, to weigh in on the status of various issues and their resolution, so that Jim
can make decisions with the issues going forward with the FEIS.  I will have a schedule of the
meetings for you tomorrow, however, I don’t know at this time when you may be asked to report
out at a meeting.  You should bring yourselves up to date on issues with the enclosed reports as
soon as possible to be prepared to report out on them, or, make sure that you are comfortable
with me or an SWCA or consulting specialist speaking for your resource area.
 
Please talk to me if you have any questions about this assignment.  FYI, I am in the process of
moving to Jerry Trout’s old office so you may find me either there or in my old cubicle if you are
looking to talk to me in person.
 
Bev
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Recent Rosemont Submittals





6/18	Light Pollution Mitigation Recommendations 


6/19	Socioeconomic IMPLAN and REMI Model results


6/19	Water Monitoring Plan (to ADEQ)


6/22	Integrated Watershed Summary


6/27	Infiltration, Seepage, Fate, and Transport Modeling, rev. 2


6/27	Heap Leach details and conceptual design


6/27	Reclamation and Closure Plan Outline


6/29	Expanded Transportation Analysis


6/29	Additional reply to Dec. 20, 2011 letter


6/29	Perimeter fence adjustment maps


6/29	Booster Station Designs


6/29	East-side Well Owners Agreement


7/2 	Hydrographs, sensitivity analysis, boundary condition info


7/3	BE for AZ Trail (still need info for most recent route adjustment)


7/11	Barrel Alternative Hydrology and Sediment Delivery, Tetra Tech, July 2012


7/11	Preliminary Invasive Species Management Plan, Rosemont Copper, July 20127/11	


7/11	Preliminary Soil Salvage Management Plan for the Barrel Alternative, CDM Smith, July 2012


7/11	Rosemont Preliminary SWMP for the Barrel Alternative, Tetra Tech, July 2012


7/11	ADOT Rosemont Junction Encroachment Permit Application Updated, Psomas, July 2012


7/11 	ADOT T-lntersection Encroachment Permit Application Update, Psomas, July 2012, including:  


Stormwater Pollution Prevention Plan, Psomas, July 2012


Environmental Certification, Psomas July 2012  	


Special Provisions, Psomas, July 2012


7/11	Light at Night Monitoring Plan, STEM, May 2012


7/11	Light Pollution Mitigation Recommendation Report, Monrad Engineering, June 2012


7/11	Preliminary Reclamation Plan, CDM Smith, July 2012


7/11	Seeps and Springs 2011-2012, Westland, July 2012


7/11	Westland Trip Report for Cienega Creek Site Visits, Oct 2011, Nov 2011, May 2012 













From: Roth, Melinda D -FS
To: Jones, Larry -FS; Everson, Beverley A -FS; Shafiqullah, Salek -FS
Subject: RE: Please review this attachment for SWCA
Date: Tuesday, April 17, 2012 9:16:57 AM


Thanks for the update Larry.  From my management perspective, your attachment answers my
questions about our approach and timeframes.
 
From: Jones, Larry -FS 
Sent: Tuesday, April 17, 2012 8:39 AM
To: Everson, Beverley A -FS; Roth, Melinda D -FS; Shafiqullah, Salek -FS
Subject: Please review this attachment for SWCA
 
Bev and/or Mindee:
 
I want to make sure you are OK with my sending the attached document to Angela Barclay and
Chris Garrett, SWCA. This is follow up to a meeting yesterday with them (and WestLand) and
another later in the day to brief Jim Upchurch on progress of the Biological Assessment. Angela
took notes from the actual SWCA/WestLand/CNF meeting.
 
Salek—
 
Have I covered the groundwater models accurately? FWS recommends we have likely to adversely
affect determinations for Threatened and Endangered Species in Las Cienegas and Empire Gulch, so
I want to establish the basic rationale to support such a determination. FWS is also very keen to
have us include climate change as a potentially synergistic effect.
 
Thanks.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 



mailto:/O=MMS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=ROTH, MELINDABFC2E9CE-7485-45CA-8B24-F762C4708CF9

mailto:ljones02@fs.fed.us

mailto:beverson@fs.fed.us

mailto:sshafiqullah@fs.fed.us

mailto:ljones02@fs.fed.us






From: Jones, Larry -FS
To: brocious@base.sao.arizona.edu; cbeck@azdot.gov; daniel_j_moore@blm.gov; dt1@azdeq.gov;


David.Jacobs@azag.gov; falco@cfa.harvard.edu; gfleming@asmi.az.gov; Julia.Fonseca@pima.gov;
JWindes@azgfd.gov; karen.howe@tonation-nsn.gov; david.stine.1@ang.af.mil; safabritz@azwater.gov;
lee.allison@azgs.az.gov; Leslie.Ethen@tucsonaz.gov; LSwartzbaugh@asmi.az.gov;
Marjorie.E.Blaine@usace.army.mil; nicole.ewing-gavin@tucsonaz.gov; ohenderson@ci.sahuarita.az.us;
rcasavant@azstateparks.gov; rsejkora@azstateparks.gov; stahle@ci.sahuarita.az.us; TEmery@azdot.gov;
scott_stonum@nps.gov; darla_sidles@nps.gov; Nicole.Fyffe@pima.gov; twade@azgfd.gov; Roth, Melinda D -FS;
angela barclay (abarclay@swca.com); jeff sorensen (jsorensen@azgfd.gov); jonathan rigg (jrigg@swca.com);
Brian Powell (Brian.Powell@pima.gov); jeff simms (Jeff_Simms@blm.gov); Marcia_Radke@blm.gov;
scott_stonum@nps.gov; lpollock@azgfd.gov; jason_douglas@fws.gov


Cc: Ruyle, Jennifer -FS; Everson, Beverley A -FS; Upchurch, Jim -FS
Subject: Next coop agency bio mitigation meeting for Rosemont set for Monday 9 July 2012 at 0900
Date: Wednesday, June 20, 2012 8:12:19 AM


Co-op agencies for proposed Rosemont project
 
Mark your calendars for the second cooperating agencies biological resources mitigation for
proposed Rosemont copper mine meeting. Monday, 9 July 2012, at 9:00 AM, for the whole day,
with an hour break for lunch. I will try to clinch AGFD office or some other non-federal building
venue and send an agenda around (along with the mitigation table, when it is ready). Angela
Barclay will send notes/minutes from the previous meeting. Your doodle-poll response was your
RSVP, but if you did not participate in the poll, but plan to attend, please let me know. Thanks!
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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From: Angela Barclay
To: Jones, Larry -FS
Cc: Roth, Melinda D -FS; Shafiqullah, Salek -FS; Chris Garrett
Subject: RE: BA status
Date: Tuesday, April 17, 2012 12:13:11 PM


Thanks Larry. This is very helpful. Talk to you when you return next week.
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Tuesday, April 17, 2012 12:07 PM
To: Angela Barclay; Chris Garrett
Cc: Roth, Melinda D -FS; Shafiqullah, Salek -FS
Subject: BA status
 
Angela and Chris—
 
See attached. A follow-up to the two Rosemont meetings yesterday. I tried calling Angela this morn
to better figure out our schedules. As you know I will be gone Thurs-Tues, so will work on the
conservation measures that “will be in my inbox” Wednesday and give them highest priority (unless
directed otherwise). I would like Salek to weigh in on getting verbiage for ground water models the
most accurate, but he wasn’t in this morning. Thanks for taking the bull by the horns—it really
helps me out.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Marit_Alanen@fws.gov
To: Jones, Larry -FS
Cc: angela barclay (abarclay@swca.com); jason_douglas@fws.gov
Subject: RE: Rosemont GIS data
Date: Friday, August 31, 2012 1:50:33 PM


Yep, that's what I intend to do.  Angela, can I get any applicable Rosemont shapefiles that you have?
 It should be easy enough to overlay things and make some maps and calculations before the meeting.


Cheers,


Marit 


~~~~~~~~~~~~~~~~~~~~~~~~
Marit Alanen
US Fish & Wildlife Service
201 N Bonita Ave, Suite 141
Tucson, AZ  85745
Ph: (520) 670-6150 x 234
Fx: (520) 670-6155
~~~~~~~~~~~~~~~~~~~~~~~~


"Jones, Larry -FS" <ljones02@fs.fed.us>


08/31/2012 01:16 PM


To "marit_alanen@fws.gov" <marit_alanen@fws.gov>
cc "angela barclay (abarclay@swca.com)" <abarclay@swca.com>,


"jason_douglas@fws.gov" <jason_douglas@fws.gov>
Subject RE: Rosemont GIS data


Thanks. Angela (or Marit?) …don’t know if you can do it before our meeting, but can you determine the number
of acres in the Rosemont Action Area and Project Area relative to the proposed CH in Unit 3, 3 + 4a, and total
unit acreages? That would help us with our conferencing, should we do so. 
  
--Larry 
  
  
From: Marit_Alanen@fws.gov [mailto:Marit_Alanen@fws.gov] 
Sent: Wednesday, August 29, 2012 10:29 AM
To: Jones, Larry -FS
Cc: angela barclay (abarclay@swca.com); Sebesta, Deborah K -FS; jason_douglas@fws.gov
Subject: RE: Rosemont GIS data 
  


Yep -- you can download the shapefile from our website: 


http://www.fws.gov/southwest/es/arizona/Jaguar.htm 
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-- Marit 


~~~~~~~~~~~~~~~~~~~~~~~~
Marit Alanen
US Fish & Wildlife Service
201 N Bonita Ave, Suite 141
Tucson, AZ  85745
Ph: (520) 670-6150 x 234
Fx: (520) 670-6155
~~~~~~~~~~~~~~~~~~~~~~~~


"Jones, Larry -FS"
<ljones02@fs.fed.us>


08/29/2012 10:13 AM


To "Sebesta, Deborah K -FS" <dsebesta@fs.fed.us>, "jason_douglas@fws.gov"
<jason_douglas@fws.gov>


cc "marit_alanen@fws.gov" <marit_alanen@fws.gov>, "angela barclay
(abarclay@swca.com)" <abarclay@swca.com>


Subject RE: Rosemont GIS data


 


I believe SWCA is the keeper, so would contact my counterpart, Angela Barclay (cc’ed). Jason/Marit, are there
shape files for proposed Jaguar critical habitat (are you after the overlap acreage, which of course we are
interested in also). 
 
--LLCJ 
 
 
From: Sebesta, Deborah K -FS 
Sent: Friday, August 24, 2012 5:22 PM
To: jason_douglas@fws.gov; Jones, Larry -FS
Cc: marit_alanen@fws.gov
Subject: RE: Rosemont GIS data 
 
Jason, 
I’m sure this data exists but I’m not sure who keeps it.  I’ll find out and make sure you get it. 
 
Deborah K. Sebesta 
Nogales District Biologist 
303 Old Tucson Road 
Nogales, AZ  85624 
Phone: 520-761-6009 
Cell: 520-260-7702 
Fax: 520-281-2396 
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From: Jason_Douglas@fws.gov [mailto:Jason_Douglas@fws.gov] 
Sent: Friday, August 24, 2012 12:42 PM
To: Sebesta, Deborah K -FS; Jones, Larry -FS
Cc: marit_alanen@fws.gov
Subject: Rosemont GIS data 
 


Debbie and/or Larry, 


Do you have spatial data that show the mine and which you can share with us? Specifically, we're
looking for GIS layers showing the pit, tailings, access roads, utility ROWs, fenceline - essentially
everything. 


If you can share, please CC the reply to Marit. 


Thank you very much in advance. 


Jason M. Douglas
Fish and Wildlife Biologist
U.S. Fish and Wildlife Service
Arizona Ecological Services Office
201 North Bonita Street, Suite 141
Tucson, Arizona 85745
(520) 670-6150, extension 226 (voice)
(520) 670-6155 (fax)
http://www.fws.gov/southwest/es/arizona/


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Chris Garrett
To: Jones, Larry -FS; Angela Barclay
Cc: Gerhart, Richard A -FS
Subject: RE: touch bases next week or later?
Date: Thursday, March 22, 2012 2:14:15 PM


We’re meeting with Rick and Jim on Monday to touch base, so I think later in the week would be
good.   Let’s get Angela’s input, since I think her schedule is going to be the toughest to fill on this
end, given the current work on the AZ Trail.   As things stand right now, I think she was planning to
be in the field nearly all week…
 


-          C
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Thursday, March 22, 2012 2:10 PM
To: Angela Barclay; Chris Garrett
Cc: Gerhart, Richard A -FS
Subject: touch bases next week or later?
 
Angela and Chris—
 
I was wondering if we could get together for an hour or so next week…I’m trying to figure out how
to effectively juggle Forest Plan Revision, Rosemont, Rick’s duties (I will be acting biology program
manager starting April), and my other normal duties, so I think it would be good to touch bases
about where we are headed with Rosemont and the SWCA/FS roles. I’ll be in some of next week
(not Mon, prob not Fri, and meetings on Tuesday). Following week I am gone Tues/Wed and prob.
Fri. Thanks.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Melissa Polm
To: Jones, Larry -FS; Angela Barclay
Cc: Gerhart, Richard A -FS
Subject: RE: Climate change for BA
Date: Friday, February 24, 2012 11:42:28 AM


Larry- yes, we will need your references , assuming that this piece ends up in the final BA. I will
scan them and get them back to you. If you could drop them off whenever is convenient, that
would be great.
Thanks!
 
Melissa Polm
Planner/ Asst. Project Manager
Rosemont Copper Project
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Friday, February 24, 2012 11:34 AM
To: Angela Barclay
Cc: Gerhart, Richard A -FS; Melissa Polm
Subject: Climate change for BA
 
As promised, here is the section I wrote up for the BA on climate change. note that any species-
specific effects or  conservation measures need to be added elsewhere…this is more of an
overview to show how the environment is expected to change and how the mine is synergistic, so it
should be a source of info to help with the BA. I'll let SWCA take it from here. FYI, I've really got to
focus of Forest Plan revision for awhile, so not sure if or when I could get to the Jaguar account or
doing the SAVS species vulnerability assessments in the near future.
 
Do you need the references in the project record? If so, you are more than welcome to borrow my
stack for copying, as long as I get them back (Geoff recently took a few references to copy for
project record…do you know their whereabouts? they were on dust, roads, and other general
effects).
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and



mailto:mpolm@swca.com

mailto:ljones02@fs.fed.us

mailto:abarclay@swca.com

mailto:/O=MMS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=Gerhart, Richardc69bf9a3-ed8e-400c-ba5b-e5074735cb6d

mailto:ljones02@fs.fed.us





delete the email immediately.








From: Jones, Larry -FS
To: JWindes@azgfd.gov
Subject: draft agenda Rosemont CMs
Date: Monday, June 04, 2012 10:51:46 AM
Attachments: Draft Agenda coop agency meeting 11 June 2012.docx


Hey John…look over this draft agenda…whaddya think? I expect the meeting will actually drive its
own agenda, but this should cover the basics…I figured you and I could co-lead the meeting?
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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Cooperating Agency Meeting, Proposed Rosemont Copper Mine


Draft Agenda





Conservation Measures for Plants and Animals of Conservation Concern





11 June 2012


Arizona Game and Fish Department





We will plan to meet all day, with a lunch break at 1130. If it can be wrapped up by 1200, we will adjourn at that time. Fish and Wildlife Service is also invited because of overlap with threatened and endangered species.





0900 Introduction and overview 


· Overview (Jones, Windes)


· Introductions and sign in


· Conservation measures vs. monitoring


· Habitat emphases


· Conservation/mitigation lands


· Invasive species


· Target species identification





1015 BREAK





1030  Conservation Measures (sans mitigation )


· Over-arching by habitat


· Overlap with T and E


· Species-specific





1130  LUNCH





1230  Monitoring Plan





1400  BREAK





1415  Putting it all together


· Summary


· Assignments and follow-up





1600  ADJOURN













From: Brian Lindenlaub
To: Jones, Larry -FS
Cc: Radke, Marcia F (mradke@blm.gov); Gerhart, Richard -FS; angela barclay (abarclay@swca.com); jeff simms


(Jeff_Simms@blm.gov); kathy arnold (karnold@rosemontcopper.com); Jim Tress; Jean_Calhoun@fws.gov;
jason_douglas@fws.gov; scott_richardson@fws.gov; JWindes@azgfd.gov; jeff sorensen (jsorensen@azgfd.gov);
Jones, Larry -FS; dan moore (d3moore@blm.gov); Melissa Polm (mpolm@swca.com);
jsturgess@augustaresource.com; Roth, Melinda -FS; Everson, Beverley -FS; Laford, Reta -FS


Subject: Re: Proposed copper mine Biological Assessment review 14 February
Date: Sunday, January 08, 2012 9:40:25 PM


Larry,


In order to ensure that we have the appropriate staff to address the topics as they
arise, we anticipate bringing as many as 4 of our folks to the meeting, space
permitting.


Brian Lindenlaub
WestLand Resources, Inc.


On Jan 6, 2012, at 4:31 PM, "Jones, Larry -FS" <ljones02@fs.fed.us> wrote:


I have set the date for the deliberative draft BA review for the proposed Rosemont
copper mine. It is Valentine's Day, 14 February 2012. We will be sending out a
deliberative draft to all of the agencies and non-government organizations in this
email, a minimum of two weeks prior to this meeting, but it will likely be sooner to
give you more review time.
 
I wanted to get the date set by today, but have not yet clinched a venue;  it will be
somewhere in Tucson (FWS and AGFD are booked and the federal building has parking
issues). By the middle of next week I will send out an agenda and venue
announcement.
 
Right now I have 12 people listed as attendees, which iincludes all of you in the to:
column ("WestLand" was entered in the doodle, so not sure how many people are
represented, but I assumed two). If you are having others join you from your
organization or agency, please let me know ASAP, as a larger group might mean a
larger meeting room.  I think we all prefer the meeting not be too unwieldy.
 
The general approach will be to discuss each of the federally listed species in the BA,
species-by-species, and we can discuss potential effects determinations, justification,
conservation measures, and so on. If there is anything you want to make sure I include
in the agenda as a discussion topic, please don't hesitate to contact me.
 
Thank you. Please call me or send me an email if you have any questions.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
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Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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From: Chris Garrett
To: Jones, Larry -FS; Roth, Melinda D -FS
Cc: Angela Barclay
Subject: RE: SWCA document regarding Santa Rita Seeps and Springs.
Date: Thursday, January 17, 2013 7:59:12 AM


Hi Mindee – Just wanted to double check on this.   The meeting in which we shared this did not
have Westland present on purpose—it was so we were clear it was just a federal agency-to-agency
information sharing meeting.   So while this document has been given to FWS, that doesn’t
necessarily mean it is part of consultation that we automatically would release to Westland.
 
But that said, I’m not sure I see any problem with releasing it.   It’s going to be in front of Marjorie
soon, and is already in front of EPA.  And raw-er versions of the analyses have been shown to
cooperators at various times. Not exactly top secret information.
 


-          C
 
 
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Thursday, January 17, 2013 7:29 AM
To: Eric Wallace
Cc: Chris Garrett; Angela Barclay
Subject: RE: SWCA document regarding Santa Rita Seeps and Springs.
 
Hey Eric—I forgot you work for WestLand now…yeah, I think I know what doc you mention…the
white paper that SWCA put together for FWS. Chris or Angela—can you send an e-copy to Eric?
 
--LLCJ
 
 
From: Eric Wallace [mailto:EWallace@westlandresources.com] 
Sent: Wednesday, January 16, 2013 5:36 PM
To: Jones, Larry -FS
Subject: SWCA document regarding Santa Rita Seeps and Springs.
 
Larry,
 
Jim Tress is putting together some information for you and he asked if  I would request the SWCA
document you mentioned (to Jim) that identifies X (?) number of seeps and springs that will be
impacted by the Rosemont Project.
 
Let me know if you need any clarification – I wasn’t given much to go on.
 
Thanks,
ew
 
Eric Wallace | Biologist
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WestLand Resources, Inc.
4001 E Paradise Falls Drive | Tucson, AZ 85712
Office: (520) 206-9585
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.








From: Jim Tress
To: Jones, Larry -FS
Cc: Brian Lindenlaub; "NJAMES@FCLAW.com"
Subject: your phone message.
Date: Friday, January 18, 2013 5:57:51 PM


Got your message.  I think you should proceed with your edits.  In the first parts of the document as you
suggest.  As indicated in the transmittals, this document is still a draft as a few of the measures added based on
the discussions over the past two weeks have not been fully vetted by Rosemont. 
 
It became apparent during the compilation of this information that a single document that brought all of the
Rosemont proposed conservation measures together in one place was important.  We are pushing to complete
that document this weekend.  As we complete the sections that you have not had the chance to look at yet I will
forward them to you this weekend at this email address.  This document and supporting graphics will be
completed to support the final resolution of conservation measures on Wednesday at FWS.
 
From you message it sounded like there were some additional items or revisions that Jim U. and others wanted
to add.  Were these items that we had discussed during our previous calls or are there other items that are
being added?
 
I am available all weekend should you need to discuss the document.  Please feel free to call me on my cell (419-
9348).  As is evident from the effort you and we have put into the document the compilation of the
comprehensive conservation measure summary document has taken more time than I had anticipated but I feel
that the effort has been worth it and will help to focus our discussions Wednesday so that we can walk out of
the meeting with an agreed upon list of conservation measures to facilitate the completion of the SBA and the
consultation.
 
Regards,
 
Jim Tress | Principal
WestLand Resources, Inc.
4001 E Paradise Falls Drive | Tucson, AZ 85712
Office: (520) 206-9585 | Fax: (520) 206-9518
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From: Angela Barclay
To: Jones, Larry -FS
Subject: RE: Rosemont bio-mitigation
Date: Thursday, July 26, 2012 9:07:35 AM


Hi Larry,
 
Would you like me to include the mitigation/conservation measures in Section A (those authorized


by CNF) in this draft of the EIS? It will be out of my hands after the 31st and I’m not sure if I’ll be
able to get back in there to make changes after our internal QA/QC and before it goes to FS review
at the end of August.
 
Thanks,
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Thursday, July 26, 2012 8:53 AM
To: brocious@base.sao.arizona.edu; cbeck@azdot.gov; daniel_j_moore@blm.gov; dt1@azdeq.gov;
David.Jacobs@azag.gov; falco@cfa.harvard.edu; gfleming@asmi.az.gov; Julia.Fonseca@pima.gov;
JWindes@azgfd.gov; karen.howe@tonation-nsn.gov; david.stine.1@ang.af.mil; safabritz@azwater.gov;
lee.allison@azgs.az.gov; Leslie.Ethen@tucsonaz.gov; LSwartzbaugh@asmi.az.gov;
Marjorie.E.Blaine@usace.army.mil; nicole.ewing-gavin@tucsonaz.gov; ohenderson@ci.sahuarita.az.us;
rcasavant@azstateparks.gov; rsejkora@azstateparks.gov; stahle@ci.sahuarita.az.us; TEmery@azdot.gov;
scott_stonum@nps.gov; darla_sidles@nps.gov; Nicole.Fyffe@pima.gov; twade@azgfd.gov; Roth, Melinda
D -FS; Angela Barclay; jeff sorensen (jsorensen@azgfd.gov); Jonathan Rigg; Brian Powell
(Brian.Powell@pima.gov); jeff simms (Jeff_Simms@blm.gov); Marcia_Radke@blm.gov; Shafiqullah, Salek
-FS
Cc: Sebesta, Deborah K -FS; Copeland, James -FS; Upchurch, Jim -FS
Subject: Rosemont bio-mitigation
 
Cooperating Agencies for Biological Resources Mitigation Measures:
 


1.        Please find attached a Word document on the latest draft Biological Resources
Mitigations. These were gleaned from the table we have been working on during the last
three meetings. As per discussions at the last meeting, I did my best to transcribe it from
an excel spreadsheet to a more user-friendly version that can be shared with Rosemont
and their contractors. Note this is still a deliberative draft, but given the time frame, we
need to wrap this up soon to get mitigations into the upcoming draft of the EIS. Note that
this cannot be shared externally . The final draft needs to be approved by Mindee Roth,
Rosemont proposal program manager, and Jim Upchurch, Forest Supervisor. I am not sure
exactly what and how we will approach Rosemont Copper Company, but it will need to go
through Mindee, then Jim.
 


2.       Because of the timeframe involved, I am sending this out for review to coop agencies,
Debbie Sebesta, Mindee Roth, and Jim Upchurch simultaneously. I cannot provide further
input beyond about today (I have meetings the rest of this week and next and other
commitments to high priority projects), then I am leading a symposium at the World



mailto:abarclay@swca.com

mailto:ljones02@fs.fed.us





Congress of Herpetology in Canada (probably the largest gathering of herpetologists ever
to happen in the history of the world!). Basically, I won’t be around to deal with this until
the last week of August, so Debbie Sebesta (cc’ed), who was on the interdisciplinary team
earlier, will be the Coronado National Forest biologist to work with you during my hiatus.
Certainly, Angela Barclay (SWCA) is also available to help, but she is quite busy with
comment responses from the DEIS and writing the next Chapter 3 biological resources
section of the EIS. And Mindee is here to work with you on all things Rosemont.
 


3.       To clarify, if you have comments, please send them to Debbie Sebesta
(dsebesta@fs.fed.us) and cc Mindee Roth (mroth@fs.fed.us). Mindee will work with
Debbie and Jim to produce a final product and ultimately share it with Rosemont Copper
Company. If you have any other questions or comments, you can contact Debbie, Mindee,
or Angela.
 


Thanks.
 


Larry Jones
Biologist
Wildlife, Fish, and Rare Plant program
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Chris Garrett
To: Jones, Larry -FS; Angela Barclay; blindenlaub@westlandresources.com; jtress@westlandresources.com
Cc: Roth, Melinda D -FS; Everson, Beverley A -FS; Upchurch, Jim -FS; Ruyle, Jennifer -FS; Melissa Polm
Subject: RE: Proposed date for delivery of BA to FWS
Date: Friday, May 25, 2012 2:53:36 PM


Larry – SWCA finds that reasonable and can meet that deadline (obviously as long as all the
necessary parts come together next week), and then on D-Day you can storm the beaches.
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Friday, May 25, 2012 2:39 PM
To: Angela Barclay; brian lindenlaub (blindenlaub@westlandresources.com); jim tress
(jtress@westlandresources.com)
Cc: Roth, Melinda D -FS; Everson, Beverley A -FS; Upchurch, Jim -FS; Chris Garrett; Ruyle, Jennifer -FS
Subject: Proposed date for delivery of BA to FWS
 
SWCA and WestLand:
 
We have advanced enough on the Biological Assessment for the proposed Rosemont copper
project that I feel I can propose a date for actual delivery of the document to request initiation of
Formal Section 7 ESA consultation, meaning everything needs to fall into place by that date. June 6.
We had been “shooting” for mid-May, but that was unrealistic target and end of May, which is next
week, but 6 June seems a more reasonable target for delivery, just a few days later than the draft
schedule Mindee discussed with me.
 
This is what needs to happen:
 
SWCA needs to incorporate all of my track changes and information related to effects analysis in
the Fish and Wildlife Service and Arizona Game and Fish letters. Meanwhile, WestLand needs to
review those same letters and work with Rosemont Copper Company to determine which
recommended Conservation Measures are reasonable and RCC would commit to. I asked WestLand
to address each of the recommendations and respond to them all, individually (this is important so
that in the BA transmittal cover letter we can say we considered all of the recommendations of
FWS and AGFD). WestLand would then need to get the final wording on CMs to SWCA (and cc me).
SWCA and I can do a quick review of the specific CMs. Then SWCA would integrate into the BA.
SWCA would then have their writer/editor review the document for grammar, consistency, and
style, then put into the final format (to be pdf’ed). At this stage, there should be no surprises to me
because I have given the BA a good review, and we will have addressed all of the recommended
CMs. Meanwhile, I will work on the text for the official transmittal letter (from Jim Upchurch) for
his review (perhaps as a Word document, but then into Correspondence Database for approval
and signature). When SWCA is done with the final draft, I will give a real quick once-over for glaring
errors, then we can put signatures on it. I can hand-deliver the BA and cover letter to FWS on June
6, as well as do an electronic transmittal.
 
All of these things need to fall into place to make June 6 (D-Day, by the way!) delivery date. Does
this sound reasonable?
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Thanks! I appreciate everyone’s hard work to help this BA come to fruition.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Jones, Larry -FS
To: angela barclay (abarclay@swca.com); brian lindenlaub (blindenlaub@westlandresources.com); jim tress


(jtress@westlandresources.com)
Subject: Status of BA Conservation Measures?
Date: Wednesday, April 25, 2012 9:30:54 AM


Hi, I know we are all busy, but at our meeting last week at SWCA, I was told to expect the
Conservation Measures for the Rosemont BA in my inbox this morn (after returning from a few
days in CA)…although I have several hi-priority tasks, as best as I can tell this is the highest priority.
I have a Forest Plan meeting tomorrow and gone Friday so today was the day I set aside to review
it. Where are we at with this? Maybe have something this afternoon?
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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From: Angela Barclay
To: Jones, Larry -FS
Subject: RE: Climate change for BA
Date: Thursday, April 19, 2012 1:59:48 PM


Hi Larry,
 
Question for you on the Climate Change section you prepared for the BA:
 


At the bottom of the 3rd page, first sentence of the last paragraph reads, “The link to decreased
surface water seems like an obvious one, but terrestrial systems are also affected.”
 
I’m not clear on exactly what you are saying here. Are you saying that the link to decreased surface
water for riparian species is obvious?
 
Thanks,
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Friday, February 24, 2012 11:34 AM
To: Angela Barclay
Cc: Gerhart, Richard A -FS; Melissa Polm
Subject: Climate change for BA
 
As promised, here is the section I wrote up for the BA on climate change. note that any species-
specific effects or  conservation measures need to be added elsewhere…this is more of an
overview to show how the environment is expected to change and how the mine is synergistic, so it
should be a source of info to help with the BA. I'll let SWCA take it from here. FYI, I've really got to
focus of Forest Plan revision for awhile, so not sure if or when I could get to the Jaguar account or
doing the SAVS species vulnerability assessments in the near future.
 
Do you need the references in the project record? If so, you are more than welcome to borrow my
stack for copying, as long as I get them back (Geoff recently took a few references to copy for
project record…do you know their whereabouts? they were on dust, roads, and other general
effects).
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
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This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.








From: Angela Barclay
To: Jones, Larry -FS
Subject: RE: touch bases on Rosemont BA.
Date: Tuesday, June 05, 2012 10:33:04 AM


In response to comment 10, MSO critical habitat does not match the NF boundary.
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Tuesday, June 05, 2012 8:03 AM
To: Angela Barclay
Cc: Roth, Melinda D -FS; Upchurch, Jim -FS; Chris Garrett
Subject: RE: touch bases on Rosemont BA.
 
Thanks! Here is my input. Pretty simple. Sally forth to wrap this BA up and I will sign it as reviewer
and approver and finish up the Forest Supervisor letter.
 


1.       In case it doesn’t say it, make sure it says the AZ Trail relocation is a mitigation that will
take some time to determine placement, design, and planning, so even though a connected
action, there will be a separate BE and BA later for that.


2.       In the exec summary Table ES1, change effects determination to “May affect, not likely to
adversely affect” the MSO


3.       Under consultation history, the section about participants of meeting. Go ahead and leave
in…it is in project record anyway


4.       (FYI, I have the 1999 Rabinowitz paper if you need a copy, [p. 60, Jag Aff Env, Habitat])
5.       Comment AB84—about two waters to maintain CLF…last conservation measure…go ahead


and remove (p. 107)
6.       My page 109, line above cum eff for CLF, note that it is Lithobates tarahumarae (not Rana


anymore)
7.       P. 114. Jag species-specific conservation measure. No one ever answered if WestLand


spoke to AGFD about this, and they are probably not the resource to use, anyway, so please
reword “Rosemont Copper Company will contribute a total of $20,000 to inventory Jaguar
and Ocelot in the Santa Rita Mountains.”


8.       P. 116. Determination of effect for Jag. Go ahead and delete my track-change entry
9.       Same page, the footnote needs to mention a BA will be prepared (BE is sensitive species


only, and certainly the AZ Trail will go through LLNB, Jag, Ocelot habitat, at least). I had
heard WestLand was preparing the BA. I’m OK with that, but of course we will need to
review and sign off on.


10.   P 119, just above cum effects…I’m not sure of the answer…maybe you could check to see if
MSO CH coincides with the boundary of the Coronado NF, as it often does. If that is the
case, then you can make the point it is a political boundary not the boundary of PCE types,
and lacks MSO PCEs.
 


 
Larry Jones
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Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Monday, June 04, 2012 4:10 PM
To: Jones, Larry -FS
Subject: RE: touch bases on Rosemont BA.
 
Larry,
 
Here you go!!! As black and white as I can get it. There are very few comment boxes left for you. I
tried to put your name in the beginning of the comment boxes that require your attention. The rest
are for editing.
 
As you can see we still have some work to do on the references. We will continue to work on them
as much as possible, but the sooner we get the document back from you the better so we can
incorporate them. We’ll do our best on this end to get the editing and formatting done for
Wednesday’s production, but it’s going to be really tight on timing!!!
 
Thanks,
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Monday, June 04, 2012 10:06 AM
To: Angela Barclay
Subject: RE: touch bases on Rosemont BA.
 
I’ve tried calling back, but only get answering machine (I was just in the powder room)…let’s not
wait to hear from WestLand…let’s keep playing fone tag…
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
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Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Jones, Larry -FS 
Sent: Monday, June 04, 2012 9:33 AM
To: angela barclay (abarclay@swca.com)
Cc: Ruyle, Jennifer -FS
Subject: touch bases on Rosemont BA.
 
Hi Angela—
 
Wanting to touch bases on Rosemont BA this morn for an update on what transpired Friday PM
and where we are at with the document. Please give me a call when you get in (or if working from
home). I’m around all day (and all week), but am mostly focusing on Forest Plan, as we have a
consultant traveling here to work with me on the DEIS. Brian L. already called me this morn and is
going to send me something on conservation measures. I also have a FOIA with a final deadline of
this week.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Angela Barclay
To: Roth, Melinda D -FS; Jones, Larry -FS
Subject: FW: ADEQ COMMENTS----RE: Bio Mitigation 8/2 meeting notes
Date: Tuesday, September 04, 2012 1:11:19 PM
Attachments: DRAFT biology mitigations meeting minutes 080212 AB.doc


Let’s try this again! I have addressed both ADEQ’s and EPA’s comments in this version.
 
Thanks,
 
Angela
^..^  ^..^
 
From: Angela Barclay 
Sent: Tuesday, September 04, 2012 1:00 PM
To: 'Roth, Melinda D -FS'
Cc: Jones, Larry -FS
Subject: RE: ADEQ COMMENTS----RE: Bio Mitigation 8/2 meeting notes
 
Here are revised meeting minutes for the August 2 meeting. You’ll see my comments, but I think
you should confirm two water mitigation measures with Salek before finalizing.
 
Angela
^..^  ^..^
 
From: Roth, Melinda D -FS [mailto:mroth@fs.fed.us] 
Sent: Tuesday, August 21, 2012 11:11 AM
To: Angela Barclay
Cc: Jones, Larry -FS
Subject: FW: ADEQ COMMENTS----RE: Bio Mitigation 8/2 meeting notes
 
Additional input from ADEQ
 
From: Dennis L. Turner [mailto:Turner.Dennis@azdeq.gov] 
Sent: Monday, August 13, 2012 3:49 PM
To: Roth, Melinda D -FS
Cc: Shafiqullah, Salek -FS
Subject: RE: ADEQ COMMENTS----RE: Bio Mitigation 8/2 meeting notes
 
Corrected copy attached (referral made to an ADEQ Jan. 31, 2012 letter, when in fact it was Jan. 18,
2012; i.e., our DEIS comment letter).
 
Please delete previous e-mail.
 
Thx.


From: Dennis L. Turner 
Sent: Monday, August 13, 2012 3:01 PM
To: 'Roth, Melinda D -FS'
Cc: 'sshafiqullah@fs.fed.us'
Subject: ADEQ COMMENTS----RE: Bio Mitigation 8/2 meeting notes
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Proposed Rosemont Copper Project 



Cooperative Agencies Biology/Hydrology Mitigation Meeting 


Arizona Game and Fish Department Office 



555 North Greasewood Road 


Tucson, AZ 85745



August 2, 2012


Attendees (in person):



· U.S. Forest Service (USFS)


· Mindee Roth


· Salek Shafiqullah


· Debbie Sebesta



· U.S. Fish and Wildlife Service (USFWS)


· Jason Douglas


· Arizona Game and Fish Department



· John Windes



· Pima County


· Julia Fonseca


· Brian Powell


· SWCA


· Angela Barclay


 Attendees (by phone):



· USFS


· Roger Congdon



· Bureau of Land Management


· Dan Moore



· Environmental Protection Agency (EPA)


· Carter Jessop


· Elizabeth Goldmann


· Arizona State Parks


· Bob Casavant



· Town of Sahuarita


· Orlanthia Henderson


Topics Discussed:


· Introductions, sign-in, agenda, background


· Larry prepared deliberative draft Mitigation (Conservation) Measures for Monitoring for Biological Resources for cooperating agencies and USFWS (dated 26 July 2012)



· Group A Mitigations (non-discretionary) on this list have been authorized by the Coronado National Forest to mitigate impacts disclosed under the National Environmental Policy Act (NEPA), and Mindee is preparing a letter to Rosemont Copper Company (RCC) for review and input.  


· She is also including Group B (Mitigations that should be discussed with USFWS regarding threatened and endangered species as conservation measures) in this letter and is letting RCC know they may be approached by cooperating agencies with additional mitigation measures (Group C – Mitigations recommended by the biological resources agency)



· The Biological Oversight Committee (BOC) should not rely on endowment funding and should go forward with or without financial support from RCC


· Aquatic biological needs and concerns


· USFS has asked cooperating agencies, the experts, for their input here



· The EPA inquired about coordination with the U.S. Army Corps of Engineers and how the biological mitigation/conservation measures may encompass/overlap with mitigation measures associated with the Clean Water Act Section 404 permit


· Need direct replacement for direct and indirect acreage lost and function lost



· USFWS also has 404 responsibilities



· Applicant must comply with 2008 mitigation and cannot be based on a conservation strategy



· Will be required to compensate for impacts to acreage and function through restoration, enhancement, creation, and preservation


· 


· RCC could offer other patented lands for 404 compensatory mitigation



· USFWS has concerns over 



· Water quality and human/wildlife standards because they are not species-specific



· Surface water quality



· Need baseline data for springs, seeps, intermittent, and perennial streams, and wells to detect changes



· USFS has asked RCC for water quality data



· USFS recommends identifying points of concern at springs, seeps, and surface waters, bringing these into the hydrology model, and interpreting resulting impacts to biological resources



· Invasive species plan needs to include detecting new waters created by mines (inadvertently or not)



· Concerns over 



· Supposed 35% more copper than thought and how this would lengthen the operation time of the mine 



· Alteration of Barrel Alternative to dropping the heap leach pile and changes in impacts



· Need monitoring objectives and to define as much as possible now



· Mitigation fund should be commensurate with the amount of uncertainties



· How to mitigate groundwater drawdown? e.g. Cienega Creek and other waters off USFS lands


· Should look for opportunities at impaired areas that can be restored



· Purchase wells/water rights and convert from human to wildlife uses



· EPA expressed concern 


· for perpetual maintenance and suggested that c


· ompensation must be self-sustaining



· Pima County suggested ways to increase water recharge in permeable structures while decreasing evaporation through the use of low-tech techniques over large areas may help recharge seeps and springs



· USFWS noted that any reintroduction of water to Cienega Creek would reinitiate formal consultation


· Current water-related mitigation and monitoring


· Replace human made source waters



· U.S. Geological Survey (USGS) gage site in Barrel Canyon will be monitored




· Davidson Canyon monitoring plan has been prepared


· Livestock grazing mitigation measures would transfer to future permittees



· Arizona Department of Environmental Quality will be monitoring
 surface water quality and macro-invertebrates at three locations on Cienega Creek (may be related to ESA compliance):



· Below Davidson Canyon



· Above Davidson Canyon



· In Upper Cienega Creek on BLM lands


· 
Dropping heap leach pile will result in use of 600-800 acre feet less water per year



· Maybe this saved water (from CAP) could be used for mitigation



· Discussion


· Major theme of today’s meeting was the identification of the need for baseline data and a mitigation and monitoring plan (with clearly defined objectives) for the water quality and quantity of groundwater, surface water, seeps, and springs


· Other key themes:


· Salek requested input on locations, frequencies, seasons, and parameters for monitoring of key locations of concern (i.e., sensitive areas) that are important to wildlife concerns.  



· Need to identify and parameters to measure for surface water, groundwater, seeps, and springs to bring into hydrology model



· These locations could change over time and depending on previous monitoring results


· How can Aquifer Protection Permit monitoring of well data be used for biological monitoring?



· USFWS will rely on USGS for their hydrologic expertise



· We need to understand all implications of Rosemont’s recent Feasibility Study findings


· Uncertainties need to be closely monitored


· Groundwater quantity mitigation ideas – water replacement plans for seeps and springs, purchase and retire water rights, slow surface water flow to encourage groundwater recharge in the project area and in other areas within the watershed, remove or modify constructed surface water drainage structures post mine to encourage recharge


· Grazing permit administration may be important to the Section 7 consultation process.



· Monitoring data will need to be interpreted.



· Seep and spring replacement plan, identify other springs that could be restored to mitigate project impacts.



· Wrap-up


Action Items/Assignments:



· Mindee/Angela


· Draft meeting minutes and distribute to cooperating agencies for comments


· Cooperating Agencies 



· Provide comments on Larry’s deliberative draft Mitigation (Conservation) Measures for Monitoring for Biological Resources for cooperating agencies and USFWS (dated 26 July 2012) to Mindee by August 8, 2012


· Provide input on locations, frequencies, seasons, and parameters for monitoring of key locations of concern (i.e., sensitive areas) that are important to wildlife concerns by August 15, 2012.  


· Develop letter to RCC requesting additional mitigation (i.e., Group C of Larry’s document)


Outstanding Action Items/Assignments:



· Tim – Provide David Grandmaison’s SR83 road kill/culvert study data to Angela (SWCA)


· Angela/Mindee – follow-up on Pima County’s concern over groundwater drawdown impacts to seeps and springs that feed into Box Canyon 



· Larry – Ask someone at CNF to compare AGFD’s WSC list to species of greatest conservation need



�Is this a definite commitment (in accordance with ADEQ’s request in its Jan. 18, 2012 letter)?  Or just a reiteration of Rosemont’s 5 yr commitment, as started in the DEIS? 



�Mindee/Larry – maybe Salek can chime in on this, too. 



�ADEQ did not commit to this. ADEQ stated its recommendation to the Coronado that these three locations should be monitored; both during the life of the mine and afterwards, as post-closure monitoring. (Oral communication and e-mail with Salek Shafiqullah, both dated July 31, 2012). 



This monitoring would be in support of developing baseline data and tracking impacts of the mine on groundwater/ surface water quality/ quantity (as is stated in first bullet below “Discussion” and in “Surface water quality” bullet, above. 



�Mindee/Larry – can you ask Salek about this? I may have misinterpreted what he said at the meeting.







1









 
Please correct item at top of page three of attached draft; ADEQ did not commit to any monitoring. See
balloon comment to the side.
 
Also, please note other short comments.
 
************************************
Dennis L. Turner
ADEQ, Surface Water Section
1110 W. Washington St.
Phoenix, AZ 85007
 
 


From: Roth, Melinda D -FS [mailto:mroth@fs.fed.us] 
Sent: Monday, August 06, 2012 1:49 PM
To: Brian Powell (Brian.Powell@pima.gov); Congdon, Roger D -FS; daniel_j_moore@blm.gov; Dennis L.
Turner; Julia.Fonseca@pima.gov; JWindes@azgfd.gov; ohenderson@ci.sahuarita.az.us;
rcasavant@azstateparks.gov; scott_stonum@nps.gov; twade@azgfd.gov; jason_douglas@fws.gov;
Goldmann.Elizabeth@epamail.epa.gov; Jessop.Carter@epamail.epa.gov
Cc: Shafiqullah, Salek -FS; Sebesta, Deborah K -FS; abarclay@swca.com; Roth, Melinda D -FS
Subject: Bio Mitigation 8/2 meeting notes
 
For review and comment by August 15.  Thx.
 
Mindee Roth
Rosemont Copper Project Manager
520 388-8319
mroth@fs.fed.us
 


Go Cats!
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.


NOTICE: This e-mail (and any attachments) may contain PRIVILEGED OR CONFIDENTIAL information and is intended
only for the use of the specific individual(s) to whom it is addressed. It may contain information that is privileged
and confidential under state and federal law. This information may be used or disclosed only in accordance with law,
and you may be subject to penalties under law for improper use or further disclosure of the information in this e-
mail and its attachments. If you have received this e-mail in error, please immediately notify the person named
above by reply e-mail, and then delete the original e-mail. Thank you.
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From: Angela Barclay
To: Jones, Larry -FS; Chris Garrett; Roth, Melinda D -FS
Subject: RE: SWCA document regarding Santa Rita Seeps and Springs.
Date: Thursday, January 17, 2013 11:54:38 AM


Eric just called me and he’s getting pressure from Jim Tress to obtain this info. Ideally, he would like
the numbers of seeps and springs to be impacted and to which degree (i.e., direct, indirect, highly
likely, possible, etc.) as well as the names of these seeps and springs. I have the issue summary
table from the seeps, springs and riparian section with the former information, but I don’t have the
details on the latter (i.e., names). Please let me know if I can share this table with Eric, and if we
can provide him with the names, too.
 
Thanks,
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Thursday, January 17, 2013 9:52 AM
To: Chris Garrett; Roth, Melinda D -FS
Cc: Angela Barclay
Subject: RE: SWCA document regarding Santa Rita Seeps and Springs.
 
And I am actually citing it in the January Supplemental Biological Assessment, so it is part of the
project record, and since in a BA, is actually related to consultation. I’m not sure how they even
know about it since the draft SBA hasn’t been shared with WLand yet…but the note from Eric does
sound like that white paper…
 
From: Chris Garrett [mailto:cgarrett@swca.com] 
Sent: Thursday, January 17, 2013 7:53 AM
To: Jones, Larry -FS; Roth, Melinda D -FS
Cc: Angela Barclay
Subject: RE: SWCA document regarding Santa Rita Seeps and Springs.
 
Hi Mindee – Just wanted to double check on this.   The meeting in which we shared this did not
have Westland present on purpose—it was so we were clear it was just a federal agency-to-agency
information sharing meeting.   So while this document has been given to FWS, that doesn’t
necessarily mean it is part of consultation that we automatically would release to Westland.
 
But that said, I’m not sure I see any problem with releasing it.   It’s going to be in front of Marjorie
soon, and is already in front of EPA.  And raw-er versions of the analyses have been shown to
cooperators at various times. Not exactly top secret information.
 


-          C
 
 
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
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Sent: Thursday, January 17, 2013 7:29 AM
To: Eric Wallace
Cc: Chris Garrett; Angela Barclay
Subject: RE: SWCA document regarding Santa Rita Seeps and Springs.
 
Hey Eric—I forgot you work for WestLand now…yeah, I think I know what doc you mention…the
white paper that SWCA put together for FWS. Chris or Angela—can you send an e-copy to Eric?
 
--LLCJ
 
 
From: Eric Wallace [mailto:EWallace@westlandresources.com] 
Sent: Wednesday, January 16, 2013 5:36 PM
To: Jones, Larry -FS
Subject: SWCA document regarding Santa Rita Seeps and Springs.
 
Larry,
 
Jim Tress is putting together some information for you and he asked if  I would request the SWCA
document you mentioned (to Jim) that identifies X (?) number of seeps and springs that will be
impacted by the Rosemont Project.
 
Let me know if you need any clarification – I wasn’t given much to go on.
 
Thanks,
ew
 
Eric Wallace | Biologist
WestLand Resources, Inc.
4001 E Paradise Falls Drive | Tucson, AZ 85712
Office: (520) 206-9585
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Jones, Larry -FS
To: Roth, Melinda D -FS; Shafiqullah, Salek -FS
Cc: Ruyle, Jennifer -FS
Subject: RE: Blurb for riparian cooperator meeting
Date: Monday, June 04, 2012 9:21:23 AM


I would be interested if there are no higher priorities. Right now the entire week is good, except for
a conference call  on June 26 from 1300 to about 1400 (I set that one up from here as a regularly
scheduled conf call—last Tues of the month).
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Roth, Melinda D -FS 
Sent: Monday, June 04, 2012 8:40 AM
To: Shafiqullah, Salek -FS; Jones, Larry -FS
Subject: FW: Blurb for riparian cooperator meeting
 
If you are interested in attending this Rosemont Coop agency work group meeting, please let me


know what dates work best for you the week of June 25th.  Thx.
 
From: Chris Garrett [mailto:cgarrett@swca.com] 
Sent: Friday, June 01, 2012 2:03 PM
To: Roth, Melinda D -FS
Subject: Blurb for riparian cooperator meeting
 
Hi Mindee –
 
Here’s a draft blurb to circulate to get the riparian cooperator working group together---week of
6/25 is looking like the best bet, although I would avoid 6/26 because we already have a
management meeting.   I think we decided just to send it to all cooperators and whoever wanted
to join could do so.
 
 
 
“In response to public comments received on the Rosemont DEIS, the Forest is considering revising
the methods used to analyze potential impacts to riparian vegetation due to changes in surface
water or groundwater associated with mine activities.   The Forest is inviting cooperating agencies
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to participate in a working session to evaluate possible approaches.  Specifically, the purpose of
this meeting will be to assess available map sources for riparian vegetation and habitat, and
discuss available techniques for functional assessment of potential impacts to vegetation.   The
intended outcome of the meeting is the selection of the most appropriate mapping source or
sources, and the selection of a functional assessment technique that is applicable to the level and
quality of information available.”
 
Thanks!


-          C
 
Chris Garrett, P.HGW.
Professional Hydrologist - Ground Water
Tucson Office Director (Acting)
 


 








From: Jones, Larry -FS
To: Angela Barclay; Gerhart, Richard A -FS
Subject: RE: DRAFT 8 March 2012 BA meeting at FWS Tucson
Date: Monday, February 27, 2012 4:06:51 PM


I think the notes were fine…go ahead and forward. I wasn’t keen to invite one coop agency without
inviting others, and not sure we would need to for BA review anyway. FWS can also contact Pima
Co for their input…we’ll see if FWS brings that up.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Monday, February 27, 2012 12:01 PM
To: Jones, Larry -FS; Gerhart, Richard A -FS
Subject: RE: DRAFT 8 March 2012 BA meeting at FWS Tucson
 
A couple things:
 


1.       Do you have any revisions on the meeting minutes for the February 14th BA meeting (see
draft attached)?


2.       At that meeting, someone asked if Pima County had been invited to the table. Have you


considered inviting them to the March 8th meeting?
 
Thanks,
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Monday, February 27, 2012 10:53 AM
To: Jones, Larry -FS; 'mradke@blm.gov'; Gerhart, Richard A -FS; Angela Barclay;
'Jeff_Simms@blm.gov'; Kathy Arnold; 'blindenlaub@westlandresources.com';
'jtress@westlandresources.com'; 'Jean_Calhoun@fws.gov'; jason_douglas@fws.gov;
scott_richardson@fws.gov; JWindes@azgfd.gov; 'jsorensen@azgfd.gov';
jsturgess@augustaresource.com; 'd3moore@blm.gov'; Shafiqullah, Salek -FS
Cc: Melissa Polm; Roth, Melinda D -FS; Everson, Beverley A -FS; Laford, Reta -FS
Subject: DRAFT 8 March 2012 BA meeting at FWS Tucson
 
Find attached a draft agenda for the 8 March 2012 Biological Assessment meeting at Fish and
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Wildlife Service conference room. Let me know if there are any changes needed. The participants
are the same as last time: federal agencies, proponents and their contractors, and Arizona Game
and Fish Department (per MOU).
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Angela Barclay
To: Gerhart, Richard A -FS; Jones, Larry -FS
Subject: revised BA agenda
Date: Monday, February 13, 2012 1:05:14 PM
Attachments: image001.png


BA mtg agenda 02-14-12 rev.doc


I have revised the meeting agenda as per our discussion this morning (attached). Note that I added
another bullet to the meeting objectives – feel free to modify or remove. Let me know if you have
any changes, and I’ll bring 20 copies to tomorrow’s meeting. Eleanor has agreed to take notes for
us tomorrow. J
 
Thanks,
 
Angela M. D. Barclay, M. S.
Senior Natural Resource Specialist


SWCA Environmental Consultants
343 West Franklin Street
Tucson, Arizona 85701
P 520.325.9194 | F 520.325.2033
 


Visit Our Website: http://www.swca.com   
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Rosemont Copper Project


Draft Biological Assessment Review


Meeting Agenda


Tuesday, February 14, 2012


9:30 AM-?


Coronado National Forest, Federal Building


300 West Congress, Basement A Conference Room


Tucson, Arizona 85701


Introductions:



· U.S. Fish and Wildlife Service


· Coronado National Forest


· Bureau of Land Management


· Arizona Game and Fish Department


· Rosemont Copper


· WestLand Resources


· SWCA Environmental Consultants



Meeting Objectives:



· Review and discuss 10 species protected by Endangered Species Act (ESA) that may be affected 



· To identify and/or answer questions related to the draft Biological Assessment (BA)


Items for Discussion:



· Project Overview



· Project Action Area and Project Description



· Environmental Baseline



· Federally Listed Species and Designated or Proposed Critical Habitat 


· Chiricahua leopard frog 



· Gila chub 



· Gila topminnow



· Huachuca water umbel



· Jaguar



· Lesser long-nosed bat



· Mexican spotted owl 


· Ocelot



· Pima pineapple cactus



· Southwestern willow flycatcher 


· Effects Analysis 



· Impacts to Biological Resources in Addition to the Direct Impacts Resulting from Mining Activities 



· Difficulty in assessing impacts to threatened and endangered species due to


· Uncertainty of water models regarding actual impacts over long time frame



· Potential for, but undocumented, occurrences of large-ranging species such as jaguars and ocelots and interpretation and application of ESA


· Species



· Conservation Measures 



· Direct, Indirect, and Cumulative Effects



· Effects Determinations


Schedule:



· For submitting BA to U.S. Fish and Wildlife Service to initiate formal consultation


Lunch is on-your-own for one hour if we go beyond noon.


TEP Vegetation Management Environmental Assessment                                                                       
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From: Jones, Larry -FS
To: Angela Barclay
Cc: Chris Garrett
Subject: RE: Input on draft Rosemont initiation letter
Date: Wednesday, May 30, 2012 11:22:30 AM


Good question. Mindee? One for each coop agency and a few more? I would think it would mostly
be available online as pdf.
 
I’m sure you know this but I need to review the BA before production begins (and sign). Hopefully
this Friday? Then format and go into production mode early next week? Any word back from
WestLand?
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Wednesday, May 30, 2012 10:39 AM
To: Jones, Larry -FS
Cc: Chris Garrett
Subject: RE: Input on draft Rosemont initiation letter
 
Larry,
 
We are gearing up for production here. How many hard copies of the BA should we plan to print?
 
Thanks,
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Wednesday, May 30, 2012 8:16 AM
To: Upchurch, Jim -FS; Roth, Melinda D -FS; Everson, Beverley A -FS
Cc: Angela Barclay; Chris Garrett; Ruyle, Jennifer -FS
Subject: Input on draft Rosemont initiation letter
 
Jim et al.—
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Per earlier email communications, we are wanting to initiate Section 7 ESA formal consultation on
the proposed Rosemont Copper Mine on 6 June 2012. Both SWCA and WestLand have agreed this
seems reasonable, but SWCA requires input from WestLand to finalize, and my review Friday
afternoon of the Biological Assessment (BA). I will submit the BA with a cover letter to be signed by
you. A draft of that letter is attached and I welcome any comments by you or others receiving this
email.
 
I would like to have all modifications to the letter for your signature early next week, so I request
all comments come to me by noon this Friday. Will you be in or designate an acting that can
approve, assuming you see the final draft?
 
The cover letter may seem a bit wordy, but I felt it was necessary to build a case about having
adequate information, so that the BA does not come back for more information needs, because
this  would affect the consultation initiation date and time line to get through consultation.
 
I will submit through Correspondence Database for your signature, and am wondering who you
would like to have as reviewers and who should be cc’ed.
 
Thanks. If you have any questions, I will be
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Angela Barclay
To: Jones, Larry -FS
Subject: RE: moving forward on BA
Date: Tuesday, May 01, 2012 12:58:49 PM


Hi Larry,
 
I just uploaded the revised figures to webex here: Group Documents/draft BA/April 2012 BA
figures
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Tuesday, May 01, 2012 5:58 AM
To: Angela Barclay
Cc: Chris Garrett; Roth, Melinda D -FS
Subject: RE: moving forward on BA
 
Thanks…I’ll look at this version while at the Madrean meeting, then when effects analysis is done, I
will review that.  I should have a full review for you next week to finalize. Because of the short time
frame, I will mostly concentrate on the effects analysis and conservation measures. In theory, I will
check in every day before going to the Madrean conference, but that depends on my sleep needs…
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Sunday, April 29, 2012 4:49 PM
To: Jones, Larry -FS
Cc: Chris Garrett
Subject: RE: moving forward on BA
 
Hi Larry,
 
Well, I didn’t get as far as I hoped to this weekend, so I’m attaching the draft BA up to the Effects
Analysis section. Even though I have some of the Effects Analysis section done, I would prefer to
send sections to you in logical chunks. I should be able to spend most of tomorrow on this, and then
I’ll work on it daily this week (except when I’m getting ready for bat surveys) until I have a
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complete draft. Stay tuned…
 
Thanks for your patience.
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Friday, April 27, 2012 1:42 PM
To: Angela Barclay
Subject: RE: moving forward on BA
 
I’ll look this over but save comments for the whole thing (i.e., so if you can send it in its entirety
Monday, that would be good...I expect I will mostly comment on the second half, since that is the
meat of the document)
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Thursday, April 26, 2012 3:51 PM
To: Jones, Larry -FS
Cc: Chris Garrett
Subject: RE: moving forward on BA
 
Larry,
 
Here is a revised draft of the first half of the BA. Please note that I removed the figures to keep the
document small enough to email and most of the figures will be changing, too. I tracked my
changes so you can see what I’ve done since the last draft. Also, I have a handful of comments in
there and most of them are either notes to myself, notes regarding references, or notes so that
you know that something will change. Keep in mind that this has not gone through any peer or
technical review since I made changes, but that will happen before we send anything to USFWS.
 
Let me know if you have any questions as you are reviewing. Feel free to track your changes or add
comments where appropriate. As of right now, I’m going to try to stick to my plan of getting you
the second half of the document Monday morning.
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Thanks!
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Wednesday, April 25, 2012 2:42 PM
To: Angela Barclay
Cc: Chris Garrett
Subject: RE: moving forward on BA
 
Thanks…that sounds good. I will be here Friday and Monday, but the rest of the week is the
Madrean conference. I just got a voice mail from Brian L, so will try to prod them for CM’s.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Wednesday, April 25, 2012 1:43 PM
To: Jones, Larry -FS
Cc: Chris Garrett
Subject: RE: moving forward on BA
 
Hi Larry,
 
I have been working on it but admittedly, I wish I were further along. I still need to work on the
Jaguar and Ocelot sections (I’ve done a lot of reading and research) within the FEDERALLY LISTED
SPECIES AND DESIGNATED OR PROPOSED CRITICAL HABITAT section, and I have to work on the
rewrite of the impacts sections for Jaguar and Ocelot and all aquatic species in the EFFECTS
ANALYSIS section. I’m also still waiting on some figure revisions and more specifics on the
groundwater drawdown models. How about if I gave it to you in pieces? I could provide you with
the first half (up to the FEDERALLY LISTED SPECIES AND DESIGNATED OR PROPOSED CRITICAL
HABITAT section) by Friday morning, and (hopefully) the rest next Monday? It may not have any
other internal SWCA review before I give it to you. Let me know what you think…
 
Thanks,
 
Angela
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^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Wednesday, April 25, 2012 1:29 PM
To: Angela Barclay
Subject: moving forward on BA
 
Hey Angela—
 
I called SWCA and heard you are teleworking today. Even though WestLand (I tried calling them,
too) and FWS are not coming through with their BA-related products in a timely manner, I want to
proceed with the BA in order to get consultation started. So please compile what you have into the
draft BA in Word format (so I can comment directly on the BA via track changes) and send to me for
review. If FWS or WestLand then gives us some input, we can quickly incorporate into the draft.
Otherwise, let’s do everything we can to ready the BA for FWS and I will submit to them to get the
consultation clock started. What we don’t offer as conservation measures may become terms and
conditions, anyway. I have been told the BA is the hold-up on the project now, so I don’t want this
to keep dragging on.
 
I do not have to go to the field on Friday, so it is best if I can have it Friday morning to work on.
 
Thanks!
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Kriegel, Debby -FS
To: Jones, Larry -FS
Subject: Rosemont Conservation Measures for Bio
Date: Monday, June 18, 2012 9:30:49 AM


Larry,
 
You weren’t at the meeting last week, but Angela passed out a report from Westland that
describes conservation lands/measures for wildlife and plants.
 
One item mentioned in the report is “Rosemont will relocate a portion of the Arizona Trail to limit
visibility of the Helena Mine entrances to hikers, thus reducing possible disturbance to LLNB.”
 
Can you provide more information about this?  Where is the Helena Mine?  What portions of the
trail would need to be moved?
 
Thanks!
 
================================================
Debby Kriegel
Landscape Architect
Coronado National Forest
300 W Congress
Tucson AZ 85701
(520) 388-8427
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From: Jones, Larry -FS
To: Roth, Melinda D -FS; Everson, Beverley A -FS
Cc: Upchurch, Jim -FS; Ruyle, Jennifer -FS
Subject: FW: Rosemont BE update
Date: Tuesday, May 08, 2012 4:32:14 PM
Attachments: image001.png


draft_BA_4May2012_no figs.docx


Update on the Biological Assessment (BA; subject line is a typo). See below and attached. Angela
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Executive Summary


The U.S. Forest Service (Forest Service) is requesting to initiate formal consultation with the U.S. Fish and Wildlife Service (USFWS), pursuant to Section 7(a)(2) of the Endangered Species Act of 1973 (ESA), as amended, because the proposed Rosemont Copper Project (proposed project) in the Santa Rita Mountains may affect listed species, and as well as designated and proposed critical habitat. This biological assessment was prepared as part of ESA consultation for the proposed federal action and to establish a foundation to support the requested Section 7 consultation for listed species. The most recent USFWS species lists for Pima and Santa Cruz counties (Appendix A) were reviewed, and on the basis of this review, a search of the Heritage Data Management System (Appendix B) and pertinent literature, correspondence with the Forest Service, and meetings between the Forest Service and USFWS, it was determined that 10 threatened or endangered species have a reasonable potential to occur in the action area and thus are included in the biological assessment: Chiricahua Leopard Frog (Lithobates [Rana] chiricahuensis), Gila Chub (Gila intermedia), Gila Topminnow (Poeciliopsis occidentalis occidentalis), Huachuca water umbel (Lilaeopsis schaffneriana var. recurva), Jaguar (Panthera onca), Lesser Long-nosed Bat (Leptonycteris curasoae yerbabuenae), Mexican Spotted Owl (Strix occidentalis lucida), Ocelot (Leopardus pardalis), Pima pineapple cactus (Coryphantha scheeri var. robustispina), and Southwestern Willow Flycatcher (Empidonax traillii extimus). Threewo of the 10 species have designated critical habitat (Chiricahua Leopard Frog, Gila Chub and Mexican Spotted Owl) and two one of the 10 species have proposed critical habitat within the action area (Chiricahua Leopard Frog and Southwestern Willow Flycatcher). Table ES1 summarizes the effects determinations for the 10 species. For the remaining nine species listed as threatened or endangered by USFWS for Pima and/or Santa Cruz counties, the action area is either clearly beyond the known geographic or elevational range of these species and/or it does not contain vegetation or landscape features known to support these species. 


Table ES1. Summary of Effects Determinations for the Proposed Action


			Species


			Listing Status


			Effects Determination





			Chiricahua Leopard Frog


			Threatened, designated proposed critical habitat


			May Affect, Likely to Adversely Affect (species); Not Likely to Result in Destruction May Affect, Likely to Adversely Affect (designated proposed critical habitat)





			Gila Chub


			Endangered, designated critical habitat


			May Affect, Not Likely to Adversely Affect (species and ); May Affect, Likely to Adversely Affect, but Not Likely to Result in Destruction (designated critical habitat)





			Gila Topminnow


			Endangered


			May Affect, Not Likely to Adversely Affect





			Huachuca water umbel


			Endangered


			May Affect, Not Likely to Adversely Affect





			Jaguar


			Endangered


			May Affect, Not Likely to Adversely Affect





			Lesser Long-nosed Bat


			Endangered


			May Affect, Likely to Adversely Affect





			Mexican Spotted Owl


			Threatened, designated critical habitat


			No Effect (species and designated critical habitat)





			Ocelot


			Endangered


			May Affect, Not Likely to Adversely Affect





			Pima pineapple cactus


			Endangered


			May Affect, Likely to Adversely Affect





			Southwestern Willow Flycatcher


			Endangered, proposed critical habitat


			May Affect, Not Likely to Adversely Affect (species); Not Likely to Result in Destruction Adverse Modification (proposed critical habitat)








The project area is defined as all areas in which any ground disturbance would take place as a result of theis proposed project, the Barrel Alternative (i.e., the preferred alternative as chosen by the forest supervisor), including the mine pit, waste rock piles, tailings, leach-pad, access roads, utility corridors (the Tucson Electric Power [TEP] Preferred Alternative and water line), and on-site facilities (i.e., the mine “footprint”). The project area acreage, expected to result in direct impacts resulting from project activities, is 7,016 acres.


The action area is defined as the project area plus the a larger, surrounding area that may experience direct or indirect temporal and spatial of potential effectsimpacts from the project for each species discussed in subsequent sections of this report. Temporally, the potential on-site and off-site impacts resulting from the proposed project encompass all the activities associated with construction, operation, reclamation, and postclosure. The action area for this analysis is based on 1) the area of the mine footprint; 2) areas outside the mine footprint that may be affected by noise, dust, light pollution, and other mining activities; 3) all areas for which mining activity may affect groundwater and surface water; and 4) other areas outside the footprint that are related to mining activity, such as road modifications, power lines, and pipelines (i.e., connected or interrelated/ interdependent actions); and 5) downstream areas potentially affected by the proposed action alternatives. The action area includes approximately 145,513190 acres, including the footprint of the Barrel and TEP alternatives, and is located primarily in Pima County but also encompasses a small portion of Santa Cruz County;, and  65,2615 acres within the action area are on Forest Service and Bureau of Land Management (BLM) lands, and the remaining 80,215 acres within the action area on Arizona State Land Department (ASLD) Trust Lands and private land. Included in the BLM acreage within the action area, primarily as a result of expected groundwater drawdown impacts within Cienega Creek and Empire Gulch, is a large portion of Las Cienegas National Conservation Area (NCA), which includes BLM-administered wetlands and provides aquatic and riparian habitat supporting Chiricahua Leopard Frog, Gila Chub, Gila Topminnow, Huachuca water umbel, designated Critical Habitat for Gila Chub and Chiricahua Leopard Frog, and proposed Critical Habitat Southwestern Willow Flycatcher. The larger action area was drawn to consider the impacts of noise, dust, light pollution, groundwater drawdown, and surface water reduction; however, the impacts of noise, dust, light pollution, groundwater drawdown, and surface water reduction are unlikely to occur within the entire 145,513 acres of the action area.  


The action area includes vegetation communities, surface water drainages, and on-site physical and topographic features (e.g., mountains, caves and mine adits/shafts, seeps and springs, stock tanks, rocky outcrops, etc.) that may be directly impacted by the proposed project. The action area also includes the indirect downgradient effects on the surface water and groundwater environments that would result from the on-site diversion and impoundment of surface water;[footnoteRef:1] the indirect effects on springs and seeps surrounding the proposed project area;[footnoteRef:2] and the indirect effects of noise,[footnoteRef:3] dust, and light[footnoteRef:4] resulting from mining and transportation activities. Therefore, the action area includes the following: 1) springs and drainages that receive surface water discharge from the mine site, including Davidson Canyon Wwash to past its confluence with Cienega Creek to Pantano Dam; 2) springs and seeps within the area of projected groundwater drawdown associated with the mine pit, including Empire Gulch and Cienega Creek which contain BLM-administered wetlands; and 3) areas adjacent to the mine site and transportation corridors that may be impacted by noise, dust, and light. The temporal analysis period includes 24 hours of light and noise for at least 20 years and the potential for groundwater drawdown for up to 1,000 years after closure of the mine. Impacts to downstream water quality would occur as a result of runoff from tailings and waste rock piles, and disruption of surface water flow would result from the capture of runoff in the pit. Downstream impacts to water quality and/or disruption of surface water flow resulting from the capture of runoff in the pit are only expected to occur along the Barrel Canyon drainage and through Davidson Canyon until to its confluence with Cienega Creek.  [1:  The action area is partially defined by a combination of the extent of the Montgomery and Associates Inc. (2010) and Tetra Tech (2010) 5-foot drawdown contours of the 1,000-year models.]  [2:  Ibid.]  [3:  The action area is partially defined by 50 A-weighted decibel (dBA) surface blasting and 55 dBA traffic noise contours, an area that is approximately 54,336 acres (Tetra Tech 2009).]  [4:  The action area is partially defined by the results of the Dark Sky Partners LLC’s (2010) analysis on the night sky and includes the three observation locations that will received the most impacts from increased light resulting from the proposed project.] 
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PROJECT OVERVIEW


This section describes the proposed action, general location, setting, and consultation history. This biological assessment (BA) was prepared as part of Endangered Species Act (ESA) consultation for the proposed federal action and to establish a foundation to support the requested Section 7 consultation for listed species. The most recent U.S. Fish and Wildlife Service (USFWS) species lists for Pima and Santa Cruz counties were reviewed (Appendix A), and on the basis of this review, a search of the Heritage Data Management System (Appendix B) and pertinent literature, correspondence with the U.S. Forest Service (Forest Service), and meetings between the Forest Service and USFWS, it was determined that 10 threatened or endangered species have a reasonable potential to occur in the action area and thus are included in the BA: Chiricahua Leopard Frog (Lithobates chiricahuensis), Gila Chub (Gila intermedia), Gila Topminnow (Poeciliopsis occidentalis occidentalis), Huachuca water umbel (Lilaeopsis schaffneriana var. recurva), Jaguar (Panthera onca), Lesser Long-nosed Bat (Leptonycteris curasoae yerbabuenae), Mexican Spotted Owl (Strix occidentalis lucida), Ocelot (Leopardus pardalis), Pima pineapple cactus (Coryphantha scheeri var. robustispina), and Southwestern Willow Flycatcher (Empidonax traillii extimus). Threewo of the 10 species have designated critical habitat (Chiricahua Leopard Frog, Gila Chub and Mexican Spotted Owl) and two one of the 10 species have proposed critical habitat within the action area (Chiricahua Leopard Frog and Southwestern Willow Flycatcher). For the remaining nine species listed as threatened or endangered by USFWS for Pima and/or Santa Cruz counties, the action area is either clearly beyond the known geographic or elevation range of these species and/or it does not contain vegetation or landscape features known to support these species (see SWCA Environmental Consultants [SWCA] 2011:Table 2).


Federal Nexus


This BA, prepared by SWCA for the Forest Service, addresses the proposed action, in compliance with Section 7(a)(2) of the ESA of 1973, as amended. Section 7 of the ESA requires that, through consultation 
(or conferencing for proposed species) with the USFWS, federal actions not jeopardize the continued existence of any threatened, endangered, or proposed species or result in the destruction or adverse modification of critical habitat. This BA evaluates the potential effects of the proposed Rosemont Copper Project (proposed project) on species and critical habitat that are federally listed under the ESA. Specific project design elements are identified that avoid or minimize adverse effects of the proposed project on listed species and/or critical habitat (designated and proposed). 


In order to construct the Rosemont Copper Mine and supporting infrastructure, Rosemont Copper Company (Rosemont Copper) would require permits from both the Forest Service, the U.S. Army Corps of Engineers (USACE), and the Bureau of Land Management (BLM). The Forest Service, as the lead federal agency for the consultation, is required to assess the effects of the proposed action to species listed or proposed for listing under the ESA as well as proposed and designated critical habitat. This assessment is also being conducted to support the National Environmental Policy Act (NEPA) process, as part of an draft environmental impact statement (DEIS) that has been written by land managers for the Nogales Ranger District of the Coronado National Forest (the Coronado) in response to a preliminary Mine Plan of Operations (MPO) submitted by Augusta Resource Corporation, the parent company of Rosemont Copper, for development of their mining claim of the Rosemont ore deposit. The same preliminary MPO (WestLand Resources Inc.[WestLand] 2007) was also submitted to the BLM for concurrent consideration. The preliminary MPO (hereafter referred to as MPO) presented in this document addresses activities proposed on lands administered by both the Forest Service and BLM, for which federal decisions are required. 	Comment by Angela Barclay: Delete if no longer signatory	Comment by Angela Barclay: Delete if no longer signatory	Comment by Angela Barclay: Delete if no longer signatory


The Forest Service is required to consider the MPO (WestLand 2007), which addresses construction, operation, closure,and  reclamation, and post-closure activities of an open-pit mine and related facilities on claims held by Rosemont Copper, and, if necessary, prepare an amendment to the Coronado National Forest Land and Resource Management Plan (Forest Service 1986) (forest plan) to allow specific mining activities to be undertaken on National Forest System land. The Forest Service purpose and need for action is mandated by its statutory responsibility under the Mining Act of 1872, which requires that it consider applications for use of National Forest System land for purposes of extracting ore that is in the public interest and that is identified as appropriate in the governing the forest plan. The Forest Service is required to respond to Rosemont Copper’s assertion of its mineral rights to the Rosemont deposit and also meet its responsibilities to manage surface resources consistent with other laws, including, but not limited to, the ESA of 1973, as amended. 


The purpose and need for BLM action is to determine whether or not to approve right-of-way grants for: an electrical transmission line; water pipeline, including a booster pump station; and an access road, all of which will serve the mine. In processing the grant applications, BLM must consider land status, affected resources (including federally listed species), resource values, environmental conditions, and the concerns of various interested parties in accordance with the BLM Manual and Handbook 1790-1 and Departmental Guidance (516 DM 1-7). 	Comment by Angela Barclay: Delete if no longer signatory


The purpose of the Regulatory Program of the USACE is to protect and maintain the navigable capacity of the nation's waters. The USACE Regulatory Program is committed to protecting the Nation's aquatic resources, while allowing reasonable development through fair, flexible and balanced permit decisions. It is the USACE’s responsibility to evaluate the Clean Water Act Section 404 permit application for impacts to jurisdictional waters of the U.S., including wetlands, and to determine whether to issue a permit for the proposed project. For all aspects of the proposed project, including road and utility line crossings of waters of the United States, an individual permit will be required. The decision regarding which activities are jurisdictional will be made by the USACE.


Consultation History


A meeting between the Forest Service and USFWS was held on August 5, 2009, to discuss the proposedis project, and it was determined that 10 threatened or endangered species occur or have a reasonable potential to occur in the action area. Two additional informal meetings between the Forest Service and USFWS were held to discuss the status of the BA, Section 7 ESA consultation, and conservation measures on July 18 and August 24, 2011, and two meetings were held on February 14 and March 8, 2012 to discuss the draft BA and conservation measures.


Project Area and Setting


The project area is defined as all areas in which any ground disturbance would take place as a result of this proposed project, the Barrel Alternative (i.e., the preferred alternative as chosen by the forest supervisor), including the mine pit, waste rock piles, tailings, leach-pad, access roads, utility corridors (the Tucson Electric Power [TEP] Preferred Alternative and water line), and on-site facilities (i.e., the mine “footprint”) (Figure 1). The project area acreage, expected to result in direct impacts resulting from project activities, is 7,016 acres. The proposed project is located in the Helvetia mining district, approximately 30 miles southeast of Tucson, in Pima County, Arizona. The project site is just west of State Route (SR) 83, on the northern edge of the Santa Rita Mountains (see Figure 2). The area covered by Rosemont Copper’s patented claims, unpatented claims, and fee lands totals approximately 14,880 acres and includes all or portions of the Rosemont, Peach-Elgin, Broad Top Butte, and Copper World deposits. The preferred alternatives of the main project components are in Pima County, Arizona, Gila and Salt River Baseline and Meridian, and legal descriptions for the as follows:


The perimeter fence: Sections 19–21 and 28–33, Township 18 South, Range 16 East; Sections 1 and 12, Township 19 South, Range 15 East; Sections 24, 25, and 36, Township 18 South, Range 15 East; and Sections 4–8, Township 19 South, Range 16 East. 


The corridor for the water line and electrical-transmission line: Sections 17, 20, 21, 27-29, and 32-35, Township 17 South, Range 14 East; Sections 1, 2, and 12, Township 18 South, Range 14 East; Sections 7, 17, 18, and 20-24, Township 18 South, Range 15; and Sections 19 and 30, Township 18 South, Range 16 East. 


The primary access road corridor: Sections 19–22 and 30, Township 18 South, Range 16 East.


The secondary access road corridor: Sections 22–24, Township 18 South, Range 15 East and Sections 19 and 30, Township 18 South, Range 16 East.









Figure 1. Preferred alternative, i.e. Barrel Alternative.






Figure 2. Action area for biological resources.






Project Action Area


The action area is defined as the project area plus a larger, surrounding the area that may experience direct or indirect temporal and spatial of potential effectsimpacts for each species discussed in subsequent sections of this report (Figure 2).from the project. Temporally, the potential on-site and off-site impacts resulting from the proposed project encompass all the activities associated with construction, operation, reclamation, and postclosure. The action area for this analysis is based on 1) the area of the mine footprint; 2) areas outside the mine footprint that may be affected by noise, dust, light pollution, and other mining activities; 3) all areas for which mining activity may affect groundwater and surface water; and 4) other areas outside the footprint that are related to mining activity, such as road modifications, power lines, and pipelines (i.e., connected actions); and 5) downstream areas potentially affected by the proposed project. The action area totals approximately 145,513 145,190 acres, including the footprints of the Barrel Alternative and TEP Preferred aAlternatives, and is located primarily in Pima County but also encompasses a small portion of Santa Cruz County; 65,21561 acres within the action area are on Forest Service and BLM lands, and the remaining 8079,298929 acres within the action area on Arizona State Land Department (ASLD) Trust Lands and private land. Included in the BLM acreage within the action area, primarily as a result of expected groundwater drawdown impacts within Cienega Creek and Empire Gulch, is a large portion of Las Cienegas National Conservation Area (NCA), which includes BLM-administered wetlands and provides aquatic and riparian habitat supporting Chiricahua Leopard Frog, Gila Chub, Gila Topminnow, Huachuca water umbel, designated Critical Habitat for Gila Chub, and proposed Critical Habitat for Chiricahua Leopard Frog and Southwestern Willow Flycatcher. The larger action area was drawn to consider the impacts of noise, dust, light pollution, groundwater drawdown, and surface water reduction; however, the impacts of noise, dust, light pollution, groundwater drawdown, and surface water reduction are unlikely to occur within the entire 145,513 acres of the action area.  


The action area includes vegetation communities, surface water drainages, and on-site physical and topographic features (e.g., mountains, caves and mine adits/shafts, seeps and springs, stock tanks, rocky outcrops, etc.) that may be directly impacted by the proposed project. The action area also includes the indirect downgradient effects on the surface water and groundwater environments that would result from the on-site diversion and impoundment of surface water;[footnoteRef:5] the indirect effects on springs and seeps surrounding the proposed project area;[footnoteRef:6] and the indirect effects of noise,[footnoteRef:7] dust, and light[footnoteRef:8] resulting from mining and transportation. Therefore, the action area includes the following: 1) springs and drainages that receive surface water discharge from the mine site, including Davidson Canyon Wwash to past its confluence with Cienega Creek to Pantano Dam; 2) springs and seeps within the area of projected groundwater drawdown associated with the mine pit, including Empire Gulch and Cienega Creek which contain BLM-administered wetlands; and 3) areas adjacent to the mine site and transportation corridors that may be impacted by noise, dust, and light. The temporal analysis period includes 24 hours of light and noise for at least 20 years and the potential for groundwater drawdown for up to 1,000 years after closure of the mine. Impacts to downstream water quality would occur as a result of runoff from tailings and waste rock piles, and disruption of surface water flow would result from the capture of runoff in the pit. Downstream impacts to water quality and/or disruption of surface water flow resulting from the capture of runoff in the pit are only expected to occur along the Barrel Canyon drainage and through Davidson Canyon until to its confluence with Cienega Creek.  [5:  The action area is partially defined by a combination of the extent of the Montgomery and Associates Inc. (2010) and Tetra Tech (2010) 5-foot drawdown contours of the 1,000-year models.]  [6:  Ibid.]  [7:  The action area is partially defined by 50 A-weighted decibel (dBA) surface blasting and 55 dBA traffic noise contours, an area that is approximately 54,336 acres (Tetra Tech 2009).]  [8:  The action area is partially defined by the results of the Dark Sky Partners LLC’s (2010) analysis on the night sky and includes the three observation locations that will received the most impacts from increased light resulting from the proposed project.] 







Project Description


The Barrel Alternative (see Figure 1) was developed during the NEPA process to respond to the significant issues regarding potential impacts on biological resources, cultural resources, recreation, and the surface water component of water resources. The Barrel Alternative places all of the tailings and waste rock in upper Barrel Canyon and the lower portion of Wasp Canyon. Prohibiting mine tailings or waste in McCleary Canyon permanently maintains its contribution of surface water flow to the Barrel Canyon drainage system, albeit in a somewhat decreased capacity during operations by requiring runoff from the plant site to be retained, and increases the drainage area that may be diverted through the McCleary Canyon channel. 


The Barrel Alternative incorporates a waste rock perimeter buttress that would completely surround the dry-stack tailings, and the heap leach facility would be located in the same place as for the other alternatives. In order to maintain concurrent reclamation of final outer slopes, waste rock is initially placed in berms along the outside edge of the waste rock area, followed by waste rock and tailings placement behind the berms. The heap leach facility would ultimately be encapsulated within the waste rock and tailings facilities. The tailings conveyor system would require modification to accommodate the relocated tailings facility. Surface water management facilities include diversions around the facility to convey storm events upgradient of the pit, operating facilities, and waste rock and tailings storage areas and to place the water back into drains or other control structures. 


Diversion and stormwater control facilities would include the following: 


Replacing the central drain with a series of flow-through drains and drainage basins located beneath or adjacent to the dry-stack tailings facility to improve overall stormwater drainage capacity and reduce the possibility that stormwater that has contacted tailings could comingle with stormwater discharged off-site. 


Redesigning the diversion and stormwater management plan and including more conservative storm design criteria for surface water control structures to increase the capacity of stormwater control structures. 


Modifying the process water temporary storage pond and adding a double liner with a leak collection and removal system to the process water containment to improve the containment of process water and separate stormwater from process water. 


Realigning the primary access road to avoid Scholefield Canyon, reduce its visibility, decrease stormwater runoff into the Barrel Canyon drainage system, and reduce impacts to riparian vegetation. 


Extraction of ore from an approximately 2,900-foot-deep open-pit mine would be conducted primarily on private land. Processing, waste management, and other support facilities are proposed to be located on the Coronado; project infrastructure, such as utilities, would be located on BLM and ASLD land. Access to mining claims would originate on SR 83 east of the proposed project area. Production estimates include 234 million pounds of copper, 4.5 million pounds of molybdenum, and 2.7 million ounces of silver annually over an active mining period of approximately 20 years. Mine construction and closure activities would take an additional 5 years.	Comment by Angela Barclay: Delete if no longer signatory


Project-related activities include the following:


Construction, operation, and reclamation of an open pit copper, molybdenum, and silver mine primarily on private land;


Construction, operation, and reclamation of an ore processing plant, tailings, waste rock, and leach facilities on the Coronado land adjacent to the pit; 


Construction and operation of infrastructure, such as utilities and their corridors, on non–Coronado land;


Construction of a new access road, leach field, retention structures, wells, ore transportation systems, and test reclamation plots;


Use of existing roads, new road construction, and maintenance of both;


Labor requirements for construction, operation, processing, and reclamation;


Implementation of conservation measures for minimization and mitigation to avoid or minimize impacts;


Closure, reclamation, and maintenance of the mine and related facilities; and


Resource monitoring during construction, operation, and reclamation.


Rosemont Copper’s proposal is to mine the Rosemont deposit. The proposed project would result in the direct disturbance of approximately 7,016 acres, including 1,267 acres of private land, 5,651 acres administered by the Coronado, 3 acres administered by the BLM, and 95 acres of ASLD land. The facilities and activities described in this section are typical of open-pit mine sites. The descriptions below, however, are specific to the components for the proposedis project. The mine pit is where blasting and drilling activities would occur. The waste rock and tailings would be transported and processed within the corresponding facilities. Lighting and waste disposal would take place at the plant site and support facilities. A perimeter fence would be constructed, encompassing the main mining and processing operations excluding portions of the access roads, and some National Forest System lands would be unavailable for public use during the 25-year mine life. A legal closure order would be issued by the Coronado, and notices would be posted along the fencing. Perimeter fencing would consist of a standard 4-strand barbed wire fence (with the bottom wire bare, in accordance with BLM and Arizona Game and Fish Department [AGFD] fencing standards). Sections of the perimeter fence would be removed following closure after considering grazing and safety needs. Portions of the site, including the mine pit, would remain fenced off and closed to the public indefinitely for safety reasons.	Comment by Angela Barclay: Delete?


Pit 


Preproduction stripping of overlying rock would require 18 months to prepare for full-scale mining operations, train work crews, construct access and haul roads, and clear and grub the pit and waste rock storage areas that would be disturbed during the initial years of operation. Open-pit mining would be used to excavate ore to recover copper, molybdenum, and silver. The roughly circular open-pit mine would measure between 6,000 and 6,500 feet in diameter at the end of mine life, with a final depth of 1,800 to 2,900 feet, depending on the elevation of the pit rim. Pit slope angles between roads would be controlled by rock strength and would range between 28 and 48 degrees. The mine would produce a total of approximately 550 million tons of ore and 1,288 million tons of waste rock. The pit would disturb approximately 955 acres: 590 acres on private land and 365 acres on National Forest System lands. 


Blasting and Drilling


Blasting would be required prior to excavation of the ore and waste rock, conducted daily, and limited to daylight hours, typically between 9 a.m. and 4 p.m. Blasting would typically occur once a day with an ammonium nitrate and fuel oil explosive. Dry bulk ammonium nitrate would be stored in silos located at the plant site. Wet hole blasting requires the use of emulsion and/or slurry, which would be stored in tanks onsite. Mixed ammonium nitrate and fuel oil would be transported and loaded using special trucks designed for that purpose. Blasting detonators (caps, delays, cord, and boosters) would be stored in special magazines and transported in separate vehicles. All explosives management would be done in accordance with applicable rules, regulations, and safety standards. 


Ore Processing 


The mine contains two types of ore, sulfide and oxide, each requiring a different process to recover the metals. The metal concentrate and copper cathodes are the products to be sold by the proposed operation; further refining and metal recovery would be done off-site by other companies. Ore would be mined over a 20-year period at an approximate rate of 75,000 tons per day, and waste rock would be produced at a rate of 195,000 to 267,000 tons per day. Oxide ore would be mined out in the first 6 to 7 years of the proposed project, while sulfide ore would be produced throughout the mine operation. 


Sulfide ore would be sent through a circuit of crushers, grinding mills, and ball mills to reduce the rock size to a sand consistency. A flotation circuit would separate the copper and molybdenum concentrates from the waste material. The concentrates would then be dewatered, thickened, filtered, and loaded for shipment. These dry-stack tailings would then be conveyed to the storage facility and placed in the dry-stack tailings disposal facility, while the water returns to the process for recycled use.


Oxide ore is located within the top portions of the excavated pit and is expected to be processed only within the first 6 to 7 years of the proposed project. Oxide ore would be sent to a lined heap leach pad, where the ore would undergo a leaching process. Processing would include the placement of a system similar to drip irrigation for the delivery of a weak acid to leach the metals out of the ore. The leach solution would seep through the oxide ore heap, separating copper ions from the ore, which would be routed to the solvent extraction and electrowinning facility for the production of high purity “cathode” copper plates. The solvent extraction and electrowinning facility would recover copper from the leach solution using an extraction and stripping process that culminates in an electroplating process and would continually recirculate the process solutions. The heap leach pad and ponds would ultimately be encapsulated within the waste rock storage area. 


Waste Rock and Tailings Placement 


Waste rock, which consists largely of chemically basic limestone and other largely non-acid-generating rocks, would be placed in areas located outside the proposed open pit. The dewatered tailings would be sent via conveyor belt to the unlined dry-stack tailings disposal area, where the tailings would be deposited, stacked, and compacted as needed. Ultimately, the tailings would be encapsulated, or covered, completely by a thick layer of waste rock. 


Transportation of ore, waste rock, and tailings would occur only in the mine area, which is closed to the public for safety reasons. Ore and waste rock would be moved in large, off-highway haul trucks. Roads for the haul trucks would be constructed both within the open pit and between the pit and the plant, heap leach, tailings facility, and waste rock storage area. Haul roads would be approximately 125 feet wide, including safety berms and drainage ditches, and no steeper than 10% to 12%. Maximum truck speed would be 35 miles per hour. Haul roads are temporary and regularly move based on the locations of material placement. 


Sulfide ore would be transported from the pit to a crusher in mine haul trucks; following crushing, the sulfide ore would be transported via conveyors to the grinding and flotation unit. Dewatered tailings would be transported using a conveyor system from the dewatering plant to the tailings facility for final placement. The tailings facility would consist of perimeter buttresses constructed from waste rock that would be placed using haul trucks traveling on haul roads. Oxide ore would be transported in mine haul trucks from the pit and placed directly on the lined heap leach pad for processing.


Plant Site and Support Facilities 


Facilities necessary to support the Rosemont Copper mining and ore processing operations include buildings and structures, such as administration buildings, change house, warehouse with laydown yards, analytical laboratory, light vehicle and process maintenance building, mine truck shop, mine truck wash and lube facility, powder magazines and ammonium nitrate storage, main guard shack with truck scale, and fuel and lubricant storage and dispensing facilities. 


Lighting 


The most current outdoor lighting plan proposed by Rosemont Copper (M3 Engineering and Technology Corporation 2011) describes lighting elements, including the amount of lumens expected from these sources and how that compares with the current Pima County Lighting Code. While some particular areas might not use the code’s prescribed lighting fixtures for this reason, the lumens emitted per acre of the project area should meet the code, according to the report. All roadway and parking lot areas would use low pressure sodium fixtures set 123 feet apart on 2-lane haul roads and 225 feet apart on light truck roads. While the primary access road was not addressed in the initial design, the amount of lumens was projected using only full cut-off low pressure sodium fixtures. Elevated hazard areas, such as the mine process area and pit, would mostly require high pressure sodium lighting fixtures. The high pressure sodium lamps would be around the buildings in the process areas and concentrated around the large shovel working areas in the pit. With a total of three shovels, three drills, and two loaders with various sized lamps, there would numerous high pressure sodium fixtures ranging from 35 to 1,000 watts. The only low pressure sodium lighting fixtures in this area would be used at a refueling site and explosives storage facility. Lighting on the leach pads would be portable, may be dependent on ore processing schedules, and would be specified as high pressure sodium with shields. According to the detailed site general electrical design, there would be a total of twelve 200-watt and four hundred seventy-five 90-watt low pressure sodium fixtures, and there would be nineteen 200-watt, eighty-six 90-watt, eleven 70-watt, twenty-one 50-watt, and three hundred thirty-four 35-watt high pressure sodium fixtures. The proposed project lies within an area of concern relative to the effects of light pollution (Monrad Engineering, Inc. 2012). Because the proposed project will operate around the clock, additional light pollution is of concern to astronomical interests and to the environmental community in general. Neither the existing 2006 Pima County Outdoor Lighting Code (PCOLC) nor the draft 2011 PCOLC have jurisdiction over the proposed project area; however, as part of their commitment to the best possible environmental practices, Rosemont Copper will voluntarily employ an advanced light pollution mitigation plan. The plan will include the use of state of the art lighting equipment and controls to minimize environmental impact to levels below the intent of the PCOLC, including other comparable modern light pollution control standards while simultaneously complying with the proposed project’s operation safety requirements prescribed by the Mine Safety and Health Administration (MSHA). 


The proposed project is expected to generate approximately 10-15% of the amount of environmental light that, per the PCOLC, would normally be allowed by a similar commercial development of the same scale in the same location using conventional lighting systems on a similarly sized parcel (Monrad Engineering, Inc. 2012). The proposed project is expected to produce approximately 6.15 million lumens which includes all lighting sources including equipment-mounted lighting systems. 


Solid, Hazardous, and Sanitary Waste 


Solid waste would be recycled as appropriate and feasible. Non-recyclable inert waste would be disposed of at a state licensed on-site landfill located on Rosemont Copper’s private property. The landfill would cover approximately 2.6 acres on Rosemont Copper private property and would be permitted and regulated by the Arizona Department of Environmental Quality (ADEQ). All putrescent materials or other items that cannot be appropriately disposed of in the solid waste facility would be disposed of off-site by a commercial disposal service. Large (greater than 3 feet in diameter) equipment tires, such as those on the haul trucks, would be disposed of on-site in specific tire burial cells located within waste rock facility. Hazardous waste would be handled and disposed of in accordance with applicable regulations, and no hazardous waste would be disposed of on-site. All hazardous waste would be transported by licensed haulers and disposed of at regulated facilities. Sanitary waste at the project site would be handled by septic systems, with leach fields located in the vicinity of each building. During the construction phase and where necessary during operations, portable toilets would be used in various locations throughout the plant and mine sites. 


Ancillary Facilities


Other project-related facilities are necessary in order to carry out the proposed project, including electrical power supply, water supply, and access roads. This section summarizes those facilities that take place mostly outside the footprint of the proposed project (i.e., outside the perimeter fence). Electrical power and water would be brought to the project site from the west for all action alternatives (Figure 2). It is currently proposed that the water and electrical lines would be co-located in locations where possible.


Electrical Power Supply 


The total power requirement for the proposed project would be 108-11233 megawatts and would require a minimum transmission voltage of 138 kilovolts. TEP has entered into an agreement with Rosemont Copper to construct a transmission line to the proposed mine site. All costs of the line would be borne by Rosemont Copper. Construction of this line would require a Certificate of Environmental Compatibility from the Arizona Corporation Commission, and this process is currently being conducted. In addition to traditional electrical service from TEP, the proposed project would also generate energy on-site using solar technologies, such as passive solar installations for appropriate applications (e.g., water heaters and fans). 


The development and identification of alternative routes for the transmission line was based on electrical system requirements and an environmental and public planning process conducted by TEP from the summer of 2008 through the spring of 2010. This process included the following: 1) completion of environmental and engineering analyses, 2) public participation and agency comment during the routing identification and selection process, and 3) an application of line siting criteria to consider and evaluate the compatibility of each alternative route. Environmental studies included a review of land use issues, as well as studies of visual, biological, and cultural resources. Consideration was given to each route’s compatibility with established criteria for a Certificate of Environmental Compatibility and consideration in the final route selection process by the Arizona Power Plant and Line Siting Committee and the Arizona Corporation Commission. 


Power for all alternatives would be provided from a link attached to existing transmission lines on the South Substation loop. All of the transmission lines alternatives include aboveground 138-kilovolt transmission lines and an associated 14-foot-wide unpaved maintenance road. This set of routing alternatives recommended to be carried forward will be presented to the Arizona Corporation Commission Line Siting Committee. TEP identified a preferred route and four alternatives for consideration; however, only the preferred route is presented in this document.


TEP Preferred Route 


West of the Santa Rita Mountains ridgeline, the preferred route generally parallels the existing South Santa Rita Road before entering private property held by Rosemont Copper (Figure 2). The alignment then enters the Rosemont claim block and crosses the ridgeline at Lopez Pass. 


Water Supply 


The proposed project would use approximately 5,000 acre-feet per year of fresh water, for a total use over the mine life of approximately 100,000 acre-feet. The water would be pumped from four to six wells located on land owned or leased by Rosemont Copper near the community of Sahuarita in the Santa Cruz Valley at a maximum rate of 5,000 gallons per minute (total pumpage), and the. Either pipeline route would require booster stations to maintain water flow in the line. Most The majority of the water used at the proposed operation would be allocated to ore processing, with much smaller amounts employedless water used for activities, such as dust control, fire protection, drinking water, and sanitary uses. The majority of the water supply would come from groundwater wells in the Santa Cruz Valley, with a much smaller amount obtained from stormwater and pit dewatering on the mine site. Where feasible, water would be reclaimed from a variety of uses on the mine and returned for use in processing. Water acquired through pit dewatering would either be used in processing or for dust control purposes. 


The identification and development of alternative routes for the Rosemont Copper water pipeline were based on the requirements set forth by the landowner, the ASLD, and the current land management agency for the Santa Rita Experimental Range—the University of Arizona. The initial proposed location on the northern boundary of the range was reviewed and determined not to be suitable based on the potential to open up the area to additional traffic once a road was established. Because there is a major roadway through the middle of the experimental range, it was determined that facilities paralleling this roadway would provide the best location for the pipeline and would minimize impacts to areas within the range that currently had no access. This route was also determined to be the least disruptive to the photo-point locations that exist within the range. 


Thewo water pipeline alignments have been proposed: one is provided in the preliminary MPO (WestLand 2007: Figure 2.10), and the second largely parallels Santa Rita Road through the Santa Rita Experimental Range. These alignments generally correspond to the northern and preferred routes, respectively, for the power line, described above. In discussions with the ASLD and University of Arizona (which are responsible for the Santa Rita Experimental Range), the preferred alignment for all parties is the one that parallels Santa Rita Road (See alignment will follow theof TEP Preferred Alternative Transmission Line on (Figure 2). 


TWith either alignment, the pipeline would be constructed with a minimum soil cover of 36 inches within ASLD easements and up to 24 inches on Rosemont Copper property, where available and practical, depending on slope, topography, and the availability of material. At wash crossings the pipeline would be constructed below the calculated scour depth of the wash, and grade control structures would be provided at the largest washes to provide additional protection. Construction of the pipeline would include an unpaved permanent maintenance road and up to five reservoirs and pump stations. The reservoirs and pump stations would be built outside potential jurisdictional waters of the U.S. (WUS). 


Water Control 


The primary water control objective would be to reduce the risk of discharging contaminated water into the environment. Three major areas of water contamination control would be as follows: process water, groundwater, and stormwater. Control of process water would consist of containing the process water in engineered structures (such as tanks, pipes, sumps, lined ponds, lined ditches, and a lined heap leach pad) and maintaining the water content of the dry-stack tailings at a level that reduces seepage from the dry stack tailings facility. The engineering design and performance of the various process water control facilities, including seepage and leakage monitoring and recovery, would meet or exceed the best available demonstrated control technology criteria used by the ADEQ and would be regulated under their Aquifer Protection Permit program. 


Groundwater control would include those activities and facilities intended to protect and monitor the quality of the groundwater in the area, as well as the investigation and modeling used to predict the response of the groundwater systems to both the withdrawal of groundwater and the influence of seepage and leakage from the proposed project facilities. Implementation of groundwater control requirements would also be monitored by various regulatory programs that have jurisdiction over groundwater, primarily the Aquifer Protection Permit program administered by ADEQ. This would include monitoring of the seepage and leakage detection systems required to be designed into processing facilities by the applicable permits. Of particular importance to the long-term groundwater protection would be the acid rock drainage protection and monitoring program. Monitoring to ensure that off-site groundwater quality is not impacted beyond the level allowed by the aquifer protection permit would be accomplished through the installation and scheduled sampling and testing of specific groundwater monitoring wells, in accordance with the requirements of the aquifer protection permit. Protection of groundwater quality following mine closure would be achieved by the following: the closure and reclamation of the process facilities: elimination or reduction of acid rock drainage generation in the tailings and waste rock from the design and operation of the facilities; monitoring and testing required by the aquifer protection permit following mine closure; and capture of possible impacted mine site groundwater by localized groundwater flowing into the pit.


The general design concept for managing stormwater from the dry-stack tailings facility is to minimize infiltration of water in the tailings. This would be accomplished by constructing uniform lifts of dry tailings that are buttressed by waste rock. The buttresses would be built around the tailings surface for containment and erosion control. The top of the tailings area is relatively impervious and would slope inward (away from the buttresses) so that all precipitation that falls on top of the active tailings area would remain on top and evaporate. Ponded water may be pumped to the process water temporary storage pond as needed to limit infiltration into the tailings mass. Minor diversion channels would be constructed to direct surface runoff that has not contacted tailings from the outer waste rock shell slopes into sediment ponds. The sediment ponds associated with the tailings facilities are designed to store and release up to the 10-year, 24-hour storm event so that suspended sediment concentrations of discharged water are no greater than premining conditions. 


Stormwater from above the mine pit would be diverted around disturbed areas to the extent practicable. Stormwater that falls within the mine pit and associated disturbed areas, especially stormwater that comes into contact with ore, would be contained on-site and used for mining and processing purposes. 


Stormwater management at the waste rock facilities would be similar to that for the dry-stack tailings facility; however, minimizing infiltration of water could be beneficial or acceptable. For the construction of the initial perimeter buttresses, concurrent reclamation and appropriate best management practices would progress up the outer slopes as the buttresses are constructed. This would limit erosion potential, while minor diversion channels would be used to direct non-contact runoff to downgradient sediment ponds. Where feasible, the top of the facilities would be designed to slope toward the open pit. The sediment ponds at the toe of the outer slopes would be designed to store and release up to the 10-year, 
24-hour storm event so that suspended sediment concentrations of discharged water are no greater than background conditions. 


Stormwater diversion channels would be constructed to route noncontact surface water runoff around the proposed project area and from undisturbed areas within the proposed project area to natural drainages downgradient of the mine site. Stormwater (contact water) from the mine pit, ore processing facilities, and mine maintenance plant areas would be prohibited from surface discharge by the stormwater permit. Stormwater from the waste rock and tailings facilities, including the waste rock buttresses that are not reclaimed or stabilized, would be routed to sediment control structures, where any overflow discharging offsite would be monitored for chemical and sediment content in accordance with ADEQ’s mining stormwater general permit. 


General structures were designed using a precipitation-runoff simulation computer program developed by the U.S. Army Corps of Engineers (USACE). Two calculations were evaluated (the peak flow and the runoff volumes) for Rosemont Copper’s selection of the most practical and protective methodology and criteria for use (Tetra Tech 2010b). 


Active stormwater control would continue after the mine closes, as required by the ADEQ’s mining stormwater general permit and the erosion control provisions of the mine land reclamation plan, administered by the Arizona State Mine Inspector. 


Compliance Point Dam 


The compliance point dam would serve as the final compliance point where stormwater can be monitored. The dam would be approximately 6 feet tall and approximately 100 to 200 feet wide, with a storage capacity of approximately 2 acre-feet. It would be constructed in year 0 using inert waste rock as an Arizona Department of Water Resources nonjurisdictional, unlined embankment. Normally, the area behind the embankment would be empty. During storm events, water would be temporarily impounded and slowly released through the porous rock-fill dam. Large storm events would overtop the dam and proceed downstream, as permitted under Section 401 of the Clean Water Act (CWA). The compliance point dam would be evaluated after closure of the proposed project facilities. The dam would be removed if it complies with the Section 404 permit at that time and if it is determined that subsequent discharges would meet Arizona Surface Water Quality Standards. 


Primary Access Road 


A new 2-lane gravel road, referred to as the “primary access road,” would be constructed to provide access between SR 83 and the mine (Figure 1). The primary access road would leave SR 83 along a straight section of the highway. At the intersection, SR 83 would be widened and provided with additional lanes. Public use would be restricted on portions of the primary access road during construction and operation of the mine because of safety considerations but would be reopened to the public after closure. Segments of the primary access road would be added to the national forest road system. 


Mine related traffic on SR 83 during operations would primarily consist of trucks carrying supplies to the proposed project, trucks carrying concentrate and copper cathodes from the proposed project, and employee traffic. Copper and molybdenum concentrate shipments would form the largest number of routine truck shipments, with approximately 56 round trips per day, 7 days a week. Major equipment arriving by rail may be received at the Port of Tucson, which is located near Vail, Arizona. Construction traffic would use SR 83 and existing Forest Road 231 to access the site until the new primary access road is constructed. This may require an upgrade of that road within the current roadway configuration.


Secondary Access Road 


Approximately 1 mile of gravel road would be constructed from the processing facilities to the existing road over Lopez Pass, to function as the “secondary access road.” (Figure 1). The road over Lopez Pass would be improved for use of 2-wheel-drive vehicles. The secondary access road would be used only to access the utility lines and water pipeline. Workers would not use the secondary access road to commute to the mine and no haul trucks or deliveries would use the secondary access road. The secondary access road would be closed to the public during construction and operation of the mine and would be reopened to the public after closure. Segments of the secondary access road would be added to the national forest road system. 


Other Area Roads 


Existing forest roads, both official and unofficial, that enter the proposed project site area would be blocked. Public access would be restricted on portions of the primary and secondary access roads during construction and operation of the mine because of safety concerns. 


Transportation on State Route 83


Mine related traffic on SR 83 during operations would primarily consist of trucks carrying supplies to the proposed project, trucks carrying concentrate and copper cathodes from the proposed project, and employee traffic. Copper and molybdenum concentrate shipments would form the largest number of routine truck shipments, with approximately 56 round trips per day, 7 days a week. The largest concentrated volume of mine traffic during a 24-hour period would occur during workforce shift change which would vary between 6 a.m. to 8 a.m. and 4 p.m. to 6 p.m. In addition, there would be equipment and construction material deliveries to the proposed project area. Major equipment arriving by rail may be received at the Port of Tucson, which is located near Vail, Arizona. Construction traffic would use SR 83 and existing Forest Road 231 to access the proposed project area until the new primary access road is constructed. This may require an upgrade to Forest Road 231 within the existing easement in addition to an upgrade of the entrance to SR 83.


Reclamation and Closure 


Reclamation of the proposed project would be administered and regulated by the Coronado (36 Code of Federal Regulations [CFR] 228) on National Forest System lands; and administered and regulated for the State of Arizona by the ADEQ (Arizona Revised Statutes 49-241 through 49-252; and Arizona Administrative Code 18-9-101 through 403). The final reclamation concept plan, which would be completed prior to publication of the final EIS (FEIS), would focus on design of the facilities with closure goals in mind. The plan would accomplish the following: 


Manage operations to minimize environmental impacts, 


Implement concurrent reclamation practices (36 CFR 228 Subpart A),


Constrain disturbances to a minimum number of drainages and minimize downstream hydrologic disturbances, 


Prepare a comprehensive drainage plan, 


Use appropriate technology to minimize the generation of impacted water, 


Reclaim the facilities and roads to blend in with surrounding topography, 


Salvage soil resources, 


Perform selective vegetation removal, 


Revegetate reclaimed surfaces, and 


Prepare an estimated closure cost for a variety of closure scenarios. 


It is anticipated that by year 10, leaching of the heap leach facility would be completed. At that time, the ponds would be decommissioned and residual leach solutions would have evaporated or been processed. Once the ponds are decommissioned and have been deemed closed or are under active management and in compliance with the aquifer protection permit issued by the ADEQ, the facility would be completely covered by waste rock. 


At closure, fence construction for the mine pit would be a minimum of 3-strand barbed wire with warning signs. Arizona Administrative Code R11-2-401 specifies measures that include fencing and signage. Additionally, Rosemont Copper would construct structures to provide additional safety protections if needed, such as has contemplated berms around the pit, possible “tank traps” as necessary to restrict road access, and upgraded fencing (i.e., chain link) if necessary on steeper slope areas above the pit or other areas to provide additional safety protections. Operating facilities at the proposed project site would be demolished and removed, and building foundations would also be removed. All areas would be investigated for contaminants, and any contaminated soils, reagents, or fuels would be disposed of off-site at licensed facilities. Postmine land use on National Forest System lands would follow the forest plan that is in place at that time. Postmining/closure reclamation objectives for Rosemont Copper’s private property could include dispersed recreation, wildlife habitat, and ranching. 


Permits and Permitting Processes 


Federal mining laws provide for mineral exploration and development on federal lands, and state and federal environmental laws are intended to ensure that adverse impacts are reduced and that long-term productivity of the surface resources is preserved to the extent practicable. The Coronado, as the lead federal agency for the Rosemont Copper Project EIS, has a primary role in approving and administering the proposed project. The BLM and USACE are federal cooperating agencies and also have a role in approving the proposed project and administering aspects of the proposed project. As previously mentioned, the Forest Service, as the lead federal agency for the consultation, is required to assess the effects of the proposed action to species listed or proposed for listing under the ESA, and is conducting formal consultation with the USFWS on behalf of the BLM and the USACE. The Coronado accepts certification and other approvals issued by state, local, or other federal agencies as compliance with similar or parallel requirements of its mining regulations. Besides the Coronado, other agencies that require or have a role in issuance of permits or authorizations for the proposed project are the BLM, USACE, U.S. Department of Transportation, U.S. Environmental Protection Agency (EPA), USFWS, Arizona Corporation Commission, Arizona Department of Agriculture, ADEQ, Arizona Department of Water Resources, Arizona State Mine Inspector, State Historic Preservation Office, and Pima County Department of Environmental Quality. These federal and non-federal agencies with authorization or permitting authority may also have continuing responsibility for administering those respective aspects of the proposed project.	Comment by Angela Barclay: Delete if no longer signatory	Comment by Angela Barclay: Delete if no longer signatory


The Coronado, BLM, and USACE will each sign a record of decision (ROD) that identifies the selected alternative and specifies activities that are authorized on lands or resources administered by these agencies. However, these activities cannot commence until all appropriate permits and authorizations are in place. The MPO would be revised to reflect the requirements contained in the permits and the ROD and would be submitted to the federal agencies for review and approval. Once the revised MPO is approved and applicable permits issued (such as the Section 404 permit from the USACE), activities on federally administered lands could commence. 	Comment by Angela Barclay: Delete if no longer signatory


Mitigation Measures Incorporated into the Project Design 	Comment by Angela Barclay: Maybe it would make sense to include a Sustainability section here?


Council on Environmental Quality (CEQ) regulations (40 CFR 1508.20) defines mitigation measures as follows: 


Avoiding an impact by not taking a certain action or parts of an action; 


Minimizing an impact by limiting the degree or magnitude of the action and its implementation;


Rectifying an impact by repairing, rehabilitating, or restoring the affected environment; 


Reducing or eliminating an impact over time, through preservation and maintenance operations during the life of the action; and 


Compensating for an impact by replacing or providing substitute resources or environments. 


Mitigation measures are often incorporated as integral components in the design of a project (CEQ 2011). The proposed project contains numerous measures designed to avoid, reduce, rectify, eliminate, or compensate for environmental impacts. The mitigation measures described in this section are mandatory. An interagency task force would be formed to administer the proposed project once approved. The Coronado, ADEQ, and other agencies (as appropriate) would be members of this task force. This group would oversee regulatory compliance and quality assurance/quality control issues related to the proposed project, including implementation and monitoring of mitigation measures. 


While these measures are listed under specific resource area headings, it is important to understand that they typically have benefits for multiple resources. In addition to the mitigation measures that follow, the Forest Service is currently investigating the feasibility of incorporating geomorphic design concepts (sometimes called landforming) into construction of the Rosemont mine waste rock and tailings piles. Landforms of geomorphic design can create more stable, natural functioning and natural looking topography than conventionally designed landforms, which could mitigate some impacts to water quality and quantity, visual quality, recreation settings, and wildlife habitat. This may include partial backfill of the pit to reduce the footprint of waste rock and tailings facilities while maintaining a hydraulic sink. This investigation is currently taking place, and potential design work would occur between the DEIS and FEIS. The following mitigation information is summarized from the Reclamation Plan (Tetra Tech 2007a) and Chapter 2 of the Rosemont Copper DEIS (Forest Service 2011).


Air Resources 


The finalized Air Quality Permit issued by Pima County Department of Environmental Quality would include final required mitigation measures. Because this permit has not yet been issued, the items below are based on information provided in the permit application. 


The current dust control plan for the use on the unpaved road network includes three options available for use to provide flexibility to alternate between one option and another based on individual needs and ensures that at least a 90% control of particulate matter 10 (PM10) emissions is achieved (Applied Environmental Consultants 2010). The three options are as follows: 


Option A is the application of chemical dust suppressant, such as petroleum resins and acrylic cement, with a reapplication monthly. 


Option B is the periodic watering on days with precipitation of less than 0.01 inch. This option assumes hourly application calculations with application amount differences based on daytime and nighttime watering. 


Option C is the application of chemical dust suppressant with a monthly reapplication, plus watering to increase the efficiency of the suppressants. 


The current dust control plan for open areas and storage piles in active use includes the application of water. Areas that are not actively used would be controlled with the application of sufficient chemical dust suppressant and/or water to develop and maintain a visible crust. Inactive areas would be periodically inspected, and other means of suppression may be applied if necessary. Point source pollution control equipment would be used on all process equipment with significant emissions potential. Containment on processes with low emissions potential would be accomplished by water sprays or physical enclosures. Point source emissions limits that are stricter than federal and county requirements would be met. Newer engine designs would be used in mobile sources; these newer designs are subject to stricter federal regulation and would result in lower emissions. 


Tailings would be managed as they are placed within the tailings facilities. Tailings would be compacted using large equipment in the areas near the buttress. Compaction and other construction specifications would be dependent on their location within the tailings area and would be specified in the tailings operations and management plan. Rosemont Copper would follow specified procedures contained in material safety data sheets to reduce impacts of chemical releases into the atmosphere. Materials include chemical or physical dust control agents, organics, inorganic binders, and/or stabilizing polymers. 


While dust control waste rock is not specifically indicated in the dust control plan, the EPA states, “Waste Rock dumping can generate dust, but this generally consists of coarse particles that settle out rapidly with no other controls” (EPA 1994:3–11). 


Rosemont Copper would use low-sulfur diesel fuel onsite for all stationary equipment and “Tier II” diesel engines for all haul trucks. Tier II engines meet the 2010 national standards for emissions. Rosemont Copper would ensure that construction equipment is properly maintained at all times, that engines do not unnecessarily idle, and that equipment is tuned to manufacturers’ specifications. To avoid aerosol losses to the wind, emitters (similar to drip irrigation) would be used to apply acid leaching solution to the oxide ore heap leach pad. 


The Pima County Department of Environmental Quality has jurisdiction pursuant to state law, with the delegated authority to issue an air quality permit for the proposed project. The air quality permit is a requirement under the Clean Air Act, whose regulatory authority has been delegated from the EPA to the Pima County Department of Environmental Quality to implement and enforce applicable federal air quality standards. Development of a dust control plan is part of the permitting process. The Rosemont Copper Project Dust Control Plan includes measures to reduce dust and its potential effects on air quality through a variety of onsite dust control measures, many of which have been described above. Details can be found in the air quality permit application. 


Community, Social and Cultural 


Rosemont Copper intends to establish the Santa Rita Mountains Community Endowment Trust, for the purposes of funding priority community projects that include community recreation, cultural, and environmental conservation. The endowment would comprise assets, commitments, and funding from Rosemont Copper, including conservation easements and restrictive covenants donated in the first year of production ($6 million), $500,000 contributed from Rosemont Copper each year for 25 years ($12.5 million), and up to $25 million in variable contributions from Rosemont Copper, based on the price of copper (Rosemont Copper 2010). Because the Trust would be established as an independent charitable trust, with a Board of Trustees and Advisory Council, the projects that the Trust would fund would be decided at a later date, upon the board’s specific decisions. 


Production and Operation Blasting Plan 


Rosemont Copper would prepare a production and operation blasting plan that would require that Rosemont Copper and any successors in interest or ownership of the mine be required to repair or otherwise pay for all damages to area residential, historical, or other structures resulting from blasting associated with mining activities. A blast monitoring program would be included in the blasting plan, with monitoring points located between the areas to be blasted and sensitive receptor sites. Results of blast monitoring would be available to agencies and local residents upon request.


Hazardous Materials 


In order to reduce potential human health and environmental risks, hazardous materials and substances would be managed and contained within facilities that are designed, constructed, and maintained to meet applicable laws and regulations. These facilities would include leak containment and recovery systems as required and adequate stormwater management and drainage systems to prevent contamination outside containment areas. 


Mine Safety and Health Administration regulations require Rosemont Copper to maintain material safety data sheets available to workers and to provide notification to site visitors of potential hazards. Material safety data sheets would be provided to appropriate emergency response departments and hospitals and would be available for employees and visitors entering the proposed siteproject area. 


Land Impact 


The design of the proposed project includes a mine footprint that is substantially smaller than conventional mines with similar production capacity. This is because of the use of dry-stack tailings technology; implementation of 3.5:1 side slopes (horizontal:vertical) on the outer surface of the dry-stack tailings facility and waste rock facilities; and a revegetation program on mine waste rock and mine tailings. The use of dry-stack tailings facilities would also avoid some visual impacts and would enhance reclamation, compared with the use of traditional tailings settling ponds. Filtered tailings would be transported, spread, and compacted to form an unsaturated, dense, stable tailings stack that would include a surrounding rock and soil buttress seeded for revegetation.


Noise 


Rosemont Copper has proposed to use some noise management techniques and operational tools to minimize noise generated during mine operations. Blasting only during daylight hours and sequenced blasting using time-delay technology have been incorporated into the proposed project design. Another tool to be used is attenuated back-up alarms that are electronically modulated to meet federal requirements. Procedures to be used are prohibiting jake-brake use on the primary access road and enforcing speed limit designations. 


Dark Skies 


To the extent allowed under the Mine Safety and Health Administration, all exterior and access route lighting would be designed and operated with the intent to reduce nighttime light pollution. Rosemont Copper has developed a lighting plan that identified steps that would be taken to achieve the goals of the 2006 City of Tucson and Pima County Outdoor Lighting CodePCOLC while also protecting the safety of the workers and visitors to the proposed project facilities. Where safety requirements allow, outdoor lighting design incorporated the following: appropriate shields; dimmers and/or full cutoff lighting fixtures; timers; motion detectors; directional lighting; limited spectrum technologies; and production of the minimum lumens practicable. In addition, structures are to be designed and painted to be non-reflective to reduce glare and incorporate strategic placement of lighting fixtures. 


The light pollution mitigation recommendation report identifies the six principal mitigation strategies that were used to develop a lighting design plan:


1. Employ 21st century light sources (e.g., light emitting diodes [LED], induction, organic LED, or plasma) and use sustrategies such as adaptive lighting and on-demand lighting


2. Employ very well shielded and aimed light sources


3. Spectral control with the ability to manage the emission of certain wavelengths


4. Use the smallest necessary light source (i.e., “lumen package”)


5. Address the environmental concerns of native flora and fauna


6. Use solid-state lighting for vehicular-mounted task lighting to impart less stray light and direct more useful light to critical task and operation areas


The one mitigation strategy that specifically addresses the environmental concerns of native flora and fauna includes the use of specific LED lighting solutions (Monrad Engineering, Inc. 2012). This strategy includes limitations on the use of sub-500 nanometer lighting spectra (generally blue light) that will be applied to minimize the impact to the night environment. The control of sub-500 nanometer wavelengths is a known factor in minimizing artificial lighting effects upon nighttime insects and their predators.  


Plants and Animals 


Rosemont Copper would revegetate disturbed areas with native vegetation, excluding the pit area. This includes linear features such as utilities and pipelines, which would be reclaimed to avoid fragmentation of native biological communities. Specifications would be included in the reclamation plan. Process water ponds, such as raffinate ponds, pregnant leach solution collection ponds, or chemical or fuel storage areas, would be enclosed, covered, or otherwise managed to protect wildlife, livestock, and public safety. Location and construction criteria for the proposed project facilities would prevent deleterious exposure of livestock, wildlife, and birds to toxic chemicals or hazardous conditions created by, used in, or resulting from processing operations. Further details are contained in the preliminary MPO. 


In order to protect wildlife breeding habitat, Rosemont Copper would fence selected exclusion areas of highest value riparian habitat to restrict livestock access from breeding areas for sensitive wildlife species within the Rosemont Ranch land system, including National Forest System lands within Rosemont, Thurber, DeBaud, and Greaterville grazing allotment permits, which would be modified to reflect fence locations and livestock exclusion periods. In order to reduce or avoid impacts to habitat specific to rocky slopes on the east side of the Santa Rita Mountains, including talus slopes, the west side pit operations power loop would be located within the disturbance perimeter of the ultimate pit and diversion structures. Species-specific conservation measures are described in the Effects Analysis section.


Invasive Species Control Plan 


While invasive species must be addressed as directed by Executive Order 13112, “Invasive Species,” Rosemont Copper is going a step further and developing a comprehensive invasive species control plan. Rosemont Copper would monitor disturbed and revegetated areas associated with mine activities for noxious and invasive weedsspecies. The Rosemont Copper Project Invasive Species Control Plan would address the risk of noxious and invasive weed infestation of disturbed areas, and invasions by non-native species such as bullfrogs, and would contain specific measures to prevent, control, and reduce noxious weed introduction throughout the proposed project area. It would stress that noxious and invasive weed prevention is preferable to remedial action and would include provisions to this effect. If noxious and invasive weeds do invade disturbed areas, Rosemont Copper has committed to remove them by hand, spray, mechanical, or other approved methods. The effectiveness of the invasive species control plan would be reported on in the monitoring plan. Actions to control invasive or noxious plant species would comply with the Environmental Assessment for the Invasive Exotic Plant Management Program (Forest Service 2004). 	Comment by Angela Barclay: Crayfish?


Reclamation Plan 	Comment by Angela Barclay: Rosemont to have new reclamation and closure plan


A mine reclamation plan is required by Forest Service regulations and is subject to approval by the Arizona State Mine Inspector for reclamation on private lands. According to the Forest Service reclamation policy, “Reclamation shall be an integral part of Plans of Operations that propose surface disturbance” (Forest Service 1990:2840.3[1]). The policy requires that disturbed lands shall be reclaimed to a condition that is “consistent with forest land and resource management plans, including applicable State air and water quality permits” (Forest Service 1990:2840.3[2]). In accordance with the Forest Service reclamation policy, the preliminary MPO includes a description of the design approach and goals of the proposed reclamation activities for the proposed action in the reclamation and closure plan (Tetra Tech 2007a). According to the preliminary MPO, the three regulatory programs that form the framework of the reclamation and closure plan are the requirements of the Forest Service Reclamation Policy, Arizona Mined Land Reclamation Act, and ADEQ Aquifer Protection Permit program. The Rosemont Copper Project Reclamation and Closure Plan’s approach to reclamation is to exceed regulatory requirements by employing reclamation activities concurrent with mining operations. 


Rosemont Copper also developed a reclamation concept update report that expanded on some of the ideas presented in the previous reclamation and closure plan (Tetra Tech 2010a). This concept update incorporated features in an effort to mitigate some public concerns. For example, the “Rosemont Ridge,” as it is named in the original 2007 plan, would have variation in shape to incorporate landscaping and aesthetic considerations. Shaping would also to assist in stormwater and erosion control. The end result, according to this concept, would be a more contoured appearance, with variation of slopes and benches with enhanced vegetation growth. A more detailed reclamation and closure plan would be developed specifically for the final selected action alternative. 


Revegetation 


Rosemont Copper commenced revegetation studies in 2007 to ensure that any revegetation program it uses would be a success and avoids the spread of invasive plant species. As a result of cooperative studies with the University of Arizona, School of Natural Resources and the Environment, a site seed mix has been developed from tests with native plant species that can be used to reclaim the proposed siteproject area. Rosemont Copper has continued the revegetation studies and has recently extended these contracts to incorporate ranching impact assessments to determine appropriate livestock management on reclaimed areas and to determine how to best incorporate the possible beneficial uses and impacts associated with grazing. 


Rosemont Copper would revegetate tailings and waste rock piles with the intent to reduce visual impacts, reduce potential erosion, and recover vegetation for wildlife habitat and livestock grazing. Revegetation plans would be consistent with Forest Service policy and would be approved by the Coronado. Slopes on waste rock and tailings piles would be designed to be flat enough to support successful revegetation where applicable. Revegetation of disturbed areas would include use of a Forest Service approved seed mix that would generally match the native assemblages currently on-site and include native grasses, forbs, and wildflowers, as well as planting of native shrub and tree species in key areas such as highly visible slopes and where needed for stability. Rosemont Copper would consider inclusion of those species important to traditional Native American cultural uses in the area and traditional and heritage livestock and wildlife uses of local plant species; furthermore, plant species selection would strive to balance heritage use species with natural environment and stabilization criteria. Specific provisions to prepare seedbed and reseed any project related disturbances along Pima County right-of-way or roadway would be developed (i.e., Santa Rita Road). Rosemont Copper, in conjunction with the Forest Service, would also determine the feasibility of planting vegetation on broken ledges on visible parts of the pit wall. 


Rosemont Copper would identify reference sites in the mine vicinity that would be used to calculate native species’ occurrence, density, and cover. Aspect, elevation, and location (ridge versus canyon bottom) would be considered. Based on reference site data, Rosemont Copper would provide appropriate native seed mixes and plant lists for the Coronado approval prior to any site revegetation. Rosemont Copper would select species capable of being self-sustaining and would include species with the ability to provide erosion control and stability. Specifications and goals for the salvage, storage, and reuse of growth media (topsoil) from disturbed areas would be developed with the goal of providing sufficient cover on all disturbed areas to be reclaimed. Unless otherwise specified, Rosemont Copper would provide for a minimum of 1 foot of growth media cover over final waste rock slopes, waste rock surfaces, waste rock benches, completed tailings buttress, water diversion fill slopes, plant site fill slopes, construction laydown areas, facility plant site following final removal of equipment, and temporary roads. The areas to be revegetated would be contoured, graded, prepared, and seeded. Storage of growth media would require placement of growth media stockpiles in locations that are protected from mining operations and associated activities, stable, isolated from surface water, gently sloping, and well drained. Growth media stockpiles would be convex in shape and would have slopes no steeper than 3:1 (horizontal: vertical). Stockpiles would be revegetated with native species no later than the first growth season following construction to minimize erosion. No persistent nonnative species would be used in reclamation except as specifically allowed and approved by the Forest Service, where some locally important nonnative species may already be established. Sediment control structures would be installed or other best management practices implemented as needed to protect growth media from loss. Finally, growth media stockpiles would be used quickly during concurrent reclamation to minimize the length of storage time. 


Rosemont Copper would take appropriate actions to ensure that plants are successfully established. At the end of mine operations, Rosemont Copper would reclaim sites that contain structural improvements by removing all unneeded ore processing facilities, ancillary facilities (including foundations), and utility lines. Growth media would be placed on reclaimed areas and revegetated with native grasses, trees, and/or shrubs to meet desired conditions, to be determined by the Forest Service.


Transportation Plan 


Rosemont Copper has agreed to develop a comprehensive Rosemont Copper Project Transportation Plan for all project related roads on National Forest System, ASLD, and BLM-administered lands. The transportation plan would address maintenance standards; levels of appropriate use; methods to maintain the roadways sufficiently to prevent washboard, rutting, and drainage problems; commitment to replace surfacing lost to drainage; commitment to repair roads damaged by use; commitment to restore temporary roads to natural preoperation conditions during reclamation/closure; and installation and maintenance of wildlife crossing structures (e.g., corrugated metal pipes) under the primary access road at locations of known wildlife concentration.	Comment by Angela Barclay: Delete if no longer signatory and no roads on BLM lands


To address potential vehicle emissions from increased vehicle trips to the proposed project area, the transportation plan would identify carpooling opportunities for employees, establish a “park and ride program” for workers during all phases of the proposed project to distribute peak travel operations during the morning and evening commute periods to minimize congestion, and manage trucking to reduce impacts to SR 83 and overlap with school traffic to the extent possible. The transportation plan would also strive to minimize construction related trips of workers and equipment, including trucks and heavy equipment. 


Rosemont Copper would provide a multiplate (or equivalent) underpass to accommodate bicyclists, livestock, hikers, and pack stock under the secondary access road where the Arizona National Scenic Trail crosses the road. The location would be determined based on which alternative is selected in the ROD. The Coronado would work with the Arizona Trail Association in the design and location of this crossing. It is understood that equestrians and bicyclists may be required to dismount for passage.


Visual Quality 


Evaluation of using geomorphic design is ongoing and various concepts may be included, as feasible, depending on the alternative that is selected. Conceptual ideas include site-specific outer-berm mitigation and/or lower edge or basal lift along sides that are more visible to the public at levels that would be most visible to recreationists. Establishment of a work group to include mining, landscape, reclamation, ranching, hydrology, and operations team members would be used to develop functional surface management criteria for final design integration. 


Water Resources 


In order to conserve water, Rosemont Copper has committed to filter the tailings and maximize water conservation. The filtered tailings would reduce Rosemont Copper’s consumption of water by 50% to 60% over traditional industry designs. In addition to filtering the tailings, Rosemont Copper has also included in their facility designs a number of ways in which they would maximize the reuse of process water and stormwater. 


Rosemont Copper has voluntarily committed to implementing regional groundwater mitigation measures within the Tucson Active Management Area. Rosemont Copper would do the following: 





Use available Central Arizona Project water as a source to conduct recharge within the Tucson Active Management Area. Note that this compensatory mitigation is dependent on Central Arizona Water Project water’s being available to Rosemont Copper. 


Recharge as close as possible within the Tucson Active Management Area to the Rosemont Copper supply well field. 


Balance Central Arizona Project storage credits with water to be pumped from mine supply well field, with the intent to maintain a surplus inventory of storage credits prior to pumping groundwater for mineral extraction use. 


WMaintain water storage and use inventory records would be maintained to show that Central Arizona Project recharge credits are balanced against groundwater removed from the Tucson Active Management Area until at least 5 years following completion of the extraction of the ore. Rosemont Copper would annually fund the U.S. Geological Survey (USGS) to operate and maintain the existing surface water flow measurement gage at Barrel Canyon. After 5 years postmining, the USGS may fund the gage or remove it at their discretion. 


Small retention structures would be constructed on waste rock structures to facilitate infiltration of stormwater and contribute to local groundwater recharge. These retention/infiltration basins would be managed to optimize maintenance of surface water and groundwater quality. Rosemont Copper would manage water on the tailings storage and waste rock facilities to avoid or reduce erosion as described previously. Where mine facilities remain over the long term, specific dam safety permit limits require Rosemont Copper to install permanent water control structures that may exist beyond the life of the mine. Specific permit conditions provide for periodic monitoring and maintenance of spillways, diversions, and other permanent facilities. The design and location of the heap leach facility is also considered mitigation for these structures (EPA 1994). This lined facility is designed to collect all possible drainage and solution, is on top of a stable rock location, and would be encapsulated by waste rock to protect from stormwater infiltration up to the maximum reasoned storm event. 


Water Source Enhancement and Mitigation Plan 


Rosemont Copper would replace or repair water guzzlers, stock tanks, and other human created water supply structures lost to wildlife or grazing use, whether through direct or indirect project related impacts. The result would be no net loss in the current pre-project number of human created water sources for livestock and wildlife. This requirement would be stipulated in a water source enhancement and mitigation plan and would apply to private and public lands contained within Rosemont Copper’s Forest Service grazing permits. 


Aquifer Protection Permit 


The aquifer protection plan is embodied within the Aquifer Protection Permit issued by the ADEQ. Rosemont Copper must obtain an aquifer protection permit to comply with the Arizona Revised Statutes, and the ADEQ has the regulatory authority to regulate groundwater quality. The aquifer protection permit addresses requirements to manage discharges so that they do not cause or contribute to a violation of aquifer water standards at the point of compliance or, if the standards are exceeded at the time of permit issuance, then the requirement is to manage the discharges so that they do not cause further degradation of the water quality. Permit acquisition requires the preparation of necessary studies and technical reports as prescribed by the ADEQ, which would be relied on to issue the authorizing or regulatory permit. 


On May 16, 2011, Rosemont Copper submitted documents to the Coronado and ADEQ that describe and commit to measures to identify and ensure isolation of potentially acid-generating waste rock, prevention of acid generation from mine waste, and any additional mitigation measures that may be necessary should prevention measures fail. These include the development of a plan to identify and manage materials using geochemical analysis and acid-base accounting methods. 


A baseline monitoring program has been implemented as part of the monitoring plan proposed in the aquifer protection permit in order to establish ambient conditions prior to operations. This program is in place to determine the amount of chemical constituents, such as sulfate and chloride already in the aquifer. Ambient groundwater quality would be established prior to aquifer protection permit regulated facilities begin operation. A tailings operation and management plan would be prepared to address requirements of the aquifer protection permit. Tailings would be managed as they are placed within the tailings facilities. Compaction and other construction specifications would be dependent on their location within the tailings area and would be specified in the tailings operations and management plan. A contingency plan was created and proposed in the aquifer protection permit application submitted by Rosemont Copper. This plan outlines the contacts responsible for coordinating an emergency response. The plan (Tetra Tech 2009a) states that an emergency response is necessitated “if a discharge results in any of the following: 


A violation of an Aquifer Quality Limit; 


An exceeded Alert Level; 


A violation of any other permit condition, such as a Discharge Limit, where there is a potential impact or unauthorized discharge to groundwater; or 


An imminent and substantial endangerment to the public health or the environment.” 


Stormwater Pollution Prevention Plan 


This plan is required by the ADEQ as part of the process for obtaining coverage under the multisector general permit, which is also required under Section 402 of the CWA. This permit requires the preparation of a stormwater pollution prevention plan and implementation of control measures, as outlined by the ADEQ’s Arizona Pollutant Discharge Elimination System Multi-sector General Permit program. The use of best management practices is an integral part of these plans and permits.


Mitigation for Impacts to Potentially Jurisdictional Waters of the United States 


Many of the named and unnamed ephemeral drainages within the proposed project area have been determined to be potentially jurisdictional WUS of the USACE. WestLand Resources Inc. (2010) has completed a jurisdictional delineation to map and estimate the total acreage of potentially jurisdictional drainages in the proposed project area and associated waterline. The preliminary jurisdictional waters delineation was approved by the USACE on November 1, 2010. The delineation estimates that there are approximately 123 acres of WUS within the proposed project area: approximately 101.6 acres within the project area and 21.4 acres in the TEP and water line utility corridor. The potentially jurisdictional areas include the ephemeral drainages associated with Barrel, Scholefield, Wasp, McCleary, Mulberry, and Papago Canyons, as well as numerous small, unnamed, ephemeral tributary drainages that flow into these canyons. WUS support riparian areas and provide natural erosion and sediment control across the watershed. They have the capacity to carry or reduce pollutants and nutrients, thus their loss can indirectly affect water quality. Special aquatic sites, as defined in 40 Code of Federal Regulations 230.3(q-1), include sanctuaries, refuges, wetlands, mud flats, vegetated shallows, coral reefs, and riffle and pool complexes. Two potentail special aquatic sites were identified within the proposed project area and consist of wetlands associated with Scholefield and Fig Tree Springs. 


The proposed project is expected to directly impact 37.7 acres owing to the construction of the waste rock dumps, tailing piles, leach pad, plant site, and pit (WestLand 2011). The proposed and indirectly impact 2.2 acres of WUS, and directly impact 207.5 acres of riparian habitat, but not impact any special aquatic sites. Impacts to Scholefield and Fig Tree Springs are likely to occur within the active life of the mine as a result of drawdown in the regional aquifer. Approximately 0.8 acre of riparian vegetation associated with these springs likely would be lost completely (WestLand 2010b).


Rosemont Copper would comply with mitigation specifications identified in the CWA Section 404 individual permit. Rosemont Copper has committed to mitigate for loss of WUS in accordance with the April 10, 2008, “Final Rule for Compensatory Mitigation for Losses of Aquatic Resources” (Federal Register 73:19594). This potentially includes the purchase and set aside of off-site mitigation areas, payment in lieu of mitigation to an established restoration program, and/or permittee responsible on-site mitigation (WestLand 2011). The USACE Habitat Monitoring Plan is included in the DEIS as an appendixcontains the USACE Habitat Monitoring Plan. 


Monitoring and Evaluation 


Monitoring is fundamental for ensuring the implementation and effectiveness of mitigation commitments, meeting legal and permitting requirements, and identifying trends and possible means for improvement (CEQ 2011). CEQ regulations explicitly require that “a monitoring and enforcement program shall be adopted . . . where applicable for any mitigation” (40 CFR 1505.2(c)). 


Monitoring and evaluation apply at both the forest plan and project-specific levels. The National Forest Management Act requires that national forests monitor and evaluate their forest plans (36 CFR 219.11) and addresses monitoring requirements contained in site-specific decisions. Chapter 6 of the “Coronado National Forest Land and Resource Management Plan” addresses monitoring and evaluation activities that are part of forest plan implementation. Title 36 CFR 219.11(b) states, 


Monitoring of site-specific actions. The decision document authorizing a site-specific action should describe any required monitoring and evaluation for the site-specific action. The responsible official must determine that there is a reasonable expectation that anticipated funding is adequate to complete any required monitoring and evaluation prior to authorizing a site-specific action. 


The CEQ (2011) states, “Once an agency determines that it will provide for monitoring in a particular case, monitoring plans and programs should be described or incorporated by reference in the agency’s decision documents. The mitigation plan and program should be described to the extent possible based on available and reasonably foreseeable information in cases where NEPA analysis and documentation are completed prior to final design of a proposed project.” 


Monitoring and evaluation activities would be prescribed, conducted, and/or reviewed by Rosemont Copper, the Coronado, the BLM, and other agencies with permitting responsibilities. Rosemont Copper would fund monitoring as set forth in the ROD, approved MPO, and final monitoring plan. Other monitoring activities may be associated with the regulatory authority of federal and state agencies and would be funded by permit fees or the agencies themselves as part of their normal activities. 


The Coronado is committed to developing a monitoring plan that meets the guidance and direction specified by the CEQ and in applicable laws and regulations. The framework for such a plan is contained in Appendix C of the DEIS. It is important to note that the full suite of mitigation measures and monitoring would not be known until many or most of the required permits have been issued, which often contain required measures intended to avoid or reduce environmental effects. It is fully expected that a more detailed and complete monitoring plan would be contained in the FEIS and ROD. 


Evaluation and Reporting 	Comment by Angela Barclay: This will likely need more work based on forthcoming mitigation and monitoring plans that WestLand is developing


Title 36 CFR 219.11(d) states, 


Use of monitoring information. Where monitoring and evaluation is required by the plan monitoring strategy, the responsible official must ensure that monitoring information is used to determine one or more of the following: 


1. If site-specific actions are completed as specified in applicable decision documents; 


2. If the aggregated outcomes and effects of completed and ongoing actions are achieving or contributing to the desired conditions; 


3. If key assumptions identified for monitoring in plan decisions remain valid; and/or 


4. If plan or site-specific decisions need to be modified. 


To evaluate the results of monitoring for the proposed project, the forest supervisor would convene a multiagency monitoring group representing applicable state and federal agencies, organizations, and Rosemont Copper. The group would meet annually to review monitoring results and determine whether the following applies: 1) monitoring requirements have been completed; 2) monitoring results indicate that effects and results of mining and related activities are within the range of those predicted in the FEIS and ROD; 3) monitoring activities and methods remain valid and are warranted going forward; and 4) changed conditions, if any, dictate modification of the approved MPO and/or ROD. 


Rosemont Copper would submit an annual report to the Coronado that contains a description of all activities conducted during the previous year and a summary of the amount of acreage disturbed, status of reclamation, spills or releases of chemicals or fuel, and results of all monitoring plans in a format approved by the Forest Service, including a complete data summary and any data trends, status of mining plan (tons of ore and waste mined and any changes to methods or equipment), and plans for the coming year. Significant changes would be required to be incorporated into the approved MPO and reflected in financial assurance. Past, ongoing, or projected impacts on the environment may also require amendment of the approved MPO, ROD, and/or financial assurance held for the proposed project. 


Postclosure Monitoring 	Comment by Angela Barclay: ditto


All reclaimed sites would be monitored twice a year for a period to be determined, in order to evaluate the success of reclamation work. Any areas not meeting the reclamation goals would be analyzed to determine the underlying problems, which would be addressed with a modified plan. In addition, there would be quarterly monitoring of groundwater for a term to be decided by the closure requirements specified in the aquifer protection permit and required by the ADEQ. Locations of point of compliance monitoring wells would not be finalized until the aquifer protection permit is issued by ADEQ; however, these wells are currently proposed to be located near the eastern, downgradient boundary of the proposed management area, within or near McCleary, Scholefield, and Barrel canyons. These wells are proposed to be screened between 4,021 and 4,540 feet above mean sea level. Surface water would be monitored as required in the Arizona Pollutant Discharge Elimination System program following cessation of mining operations. Final monitoring details and locations would be decided when ADEQ provides the corresponding permit. Results of this monitoring would be used to evaluate the success of the measures taken to protect the water resources. Any changes in water quality would be evaluated to determine whether the changes are related to the reclaimed mining features, and appropriate steps would be taken to address the problem. 


Environmental baseline


Land Ownership and Surrounding Land Uses


The action area is a combination of public (federal and state) and private lands, totaling approximately 145,513 145,190 acres. Land ownership immediately surrounding the proposed pRosemont Copper Project includes Forest Service, BLM, ASLD State Trust land, and private lands. Land use in the vicinity of the proposed pRosemont Copper Project primarily consists of mining, livestock grazing, and dispersed recreation. Sporadic prospecting reportedly began in the northwestern portion of the proposed project area, the Helvetia mining district, sometime in the mid-1800s. By the 1880s, the production from mines on both sides of the northern Santa Rita Mountains was supporting the construction and operation of the Columbia Smelter at Helvetia on the west side of the Santa Rita Mountains and the Rosemont Smelter in the Rosemont mining district on the east side of the Santa Rita Mountains. Since copper production ceased in 1951, the area stretching from the Peach-Elgin prospect to Rosemont has seen a progression of exploration campaigns. The majority of the land surrounding the proposed project area is currently under permit for livestock grazing. Current rangeland conditions on the district are largely the result of recent drought conditions and an older history of intense grazing pressure that resulted in severe erosion, including arroyo cutting. Recreation activities on lands within and adjacent to the proposed project area include casual or dispersed uses, as well as organized events. Typical recreation activities in the proposed project area consist of motorized vehicle touring (including off-highway vehicle use), dispersed camping, wildlife observation, nature study, bird watching, recreational prospecting, hunting, rock and mineral collection, picnicking, mountain biking, hiking, and horseback riding.


Biophysical Features 


The action area ranges in elevation from approximately 2,740 to 6,610 feet above mean sea level. The topography is dominated by rolling to steep hills, drainages, and canyons. The Santa Rita Mountain range includes numerous drainages that contain riparian vegetation. Barrel Canyon is the principal drainage system within the action area (see Figure 1). Wasp, McCleary, and Scholefield canyons discharge to Barrel Canyon, which discharges to Davidson Canyon and then to Cienega Creek in the northeastern portion of the action area (see Figure 2). Empire Gulch and Gardner Canyon discharge into upper Cienega Creek in the southeast portion of the action area. The northwest side of the action area is drained by a series of unnamed headwater tributaries of Sycamore Canyon. Box Canyon is the major drainage system within the southwestern portion of the action area, west of the main ridgeline. There are 101 springs and seeps (i.e., areas where there is moist soil or lotic or lentic surface water systems) and 148 stock tanks in the action area (Figure 3). Two springs in the action area were identified as being associated with wetlands: Scholefield Spring, located on a tributary to Scholefield Canyon; and Fig Tree Spring, which is a developed spring near the head of a minor unnamed tributary to Sycamore Canyon (WestLand 2010b). The aforementioned water sources provide habitat for aquatic plant and animal species within the action area. Previous mining activity has resulted in a number of mine adits and shafts within the action area (Figure 4); mine adits and shafts provide roosting habitat for bats and other wildlife species (WestLand 2009c; 2009d). 


Geology


The oldest, or “basement,” rocks in Arizona are Proterozoic in age. These units are overlain by thick sequences (as much as 1.2 to 2.4 miles) of Paleozoic-, Mesozoic-, and Cenozoic-age (Phanerozoic) sedimentary and volcanic rocks. Three important periods of tectonic activity affected the modern landscape of southern Arizona, including the Rosemont area, as follows: (1) the Laramide Orogeny (mountain-building event), approximately 80 million to 45 million years ago; (2) the mid-Tertiary Orogeny, approximately 25 million to 16 million years ago; and (3) the Basin and Range Orogeny, which lasted until about  5 million years ago (Armstrong and Ward 1991:13.209-210). 


Mineralization episodes are spatially and temporally diverse across Arizona. Titley and Zürcher (2008:275) consider the following mineralizing episodes to be the most important: Paleoproterozoic (approximately 2,500 to 1,600 million years ago), Jurassic (201 to 145 million years ago), late Cretaceous to early Tertiary (Laramide, approximately 80 to 45 million years ago), and middle to late Tertiary. Laramide porphyry deposits in the region extend from Bagdad and Mineral Park in northwestern Arizona southeastward to Cananea in Sonora, Mexico. This regional cluster of deposits is part of the larger, extensive belt of porphyry copper deposits that is traced through the Cordillera of North and South America. The Rosemont deposit is one of more than 35 significant porphyry copper deposits formed in southeastern Arizona and adjacent areas during Laramide time. Gold, silver, copper, lead, zinc, tungsten, and molybdenum in fissure veins and replacement or contact-metamorphic deposits are present within the project area. 


Soils


The proposed project area is in the Basin and Range physiographic province of southeastern Arizona. 
The range of soil characteristics that occur in the proposed project area includes mixed variations of sandy loam, cobbly loam, and gravelly loams, on gentle to steep slopes, and valley bottoms with rock outcrops on side slopes (Natural Resources Conservation Service 2010). Surface water and soils transported from the proposed project area flow into various drainages that then flow first into Davidson Canyon and eventually into Cienega Creek. There are 15 different map units within the perimeter fence of the proposed project area, and they are depicted in Figure 5. Approximately half (51%) of the soils in the analysis area have severe erosion potential, followed by soils with moderate (37%) and slight (11%) potential for erosion. 


Vegetation Communities


Uplands


The action area is located in three upland vegetation communities: semidesert grassland, Madrean evergreen woodland, and Chihuahuan desertscrub (Brown 1994) (Figure 65). Semidesert grassland, characterized by open grasslands with widely scattered shrubs and cacti, generally covers the lower elevations of the action area. Madrean evergreen woodland mostly covers the higher elevations of the action area, generally in the western and southern areas, and is characterized by open woodlands or savanna, primarily consisting of trees interspersed with grasses and forbs. Chihuahuan desertscrub is dominated by the shrub, creosotebush (Larrea tridentata var. tridentata), on plains, low hills, and valleys on the uplands surrounding middle Cienega Creek.





Semidesert Grassland. There is a total of approximately 107,396 acres of the semidesert grassland vegetation community in the action area. In the semidesert grassland vegetation type, composition, and density varies with geographic location, precipitation, and topography. Some areas within this vegetation community are nearly barren with an abundance of sand, rock, gravel, scree, or tallus, while other areas may have sparse to dense vegetation cover that includes succulent species, grasses, shrubs, scattered trees, and some herbaceous cover (Brown 1994; Forest Service 2009a). Within the action area, semidesert grassland is characterized by grasses interspersed with a variety of low-growing trees, shrubs, and cacti, including whitethorn acacia (Acacia constricta), catlaw acacia (A. greggii), prickly-pear cactus (Opuntia spp.), cholla (Cylindropuntia spp.), soaptree yucca (Yucca elata), beargrass (Nolina microcarpa), desert





Figure 3. Springs, seeps, ponds, and stock tanks within the action area.









Figure 4. Mine adits and shafts within the action area.






Figure 5. Soil types within the action area. 









Figure 65. Vegetation types within the action area. 



spoon (Dasylirion wheeleri), and agave (principally Agave schottii and A. palmeri). Native grass species include black grama (Bouteloua eriopoda), blue grama (B. gracilis), sideoats grama (B. curtipendula), hairy grama (B. hirsuta), buffalo grass (B. dactyloides), plains lovegrass (Eragrostis intermedia), little bluestem (Schizachyrium cirratum), plains bristlegrass (Setaria machrostachya), fluffgrass (Dasyochloa pulchella), burrograss (Scleropogon brevifolius), and slim tridens (Tridens muticus). The non-native Lehmann lovegrass (E. lehmanniana) is one of the more abundant nonnative grass species semidesert grassland portions within the action area. 


Madrean Evergreen Woodland. There is a total of approximately 30,417 acres of the Madrean evergreen woodland vegetation community in the action area. The Madrean evergreen woodland vegetation community occurs on foothills, canyons, bajadas, and plateaus between semidesert grasslands and montane conifer forests (Brown 1994; Forest Service 2009a). This community is dominated by evergreen oaks. In the action area, common oak species include Emory oak (Quercus emoryi), Mexican blue oak (Q. oblongifolia), Arizona white oak (Q. arizonica), and silverleaf oak (Q. hypoleucoides). Also Other tree species present are alligator bark juniper (Juniperus deppeana), one-seed juniper (J. monosperma), velvet mesquite (Prosopis velutina), and Mexican pinyon (Pinus cembroides). All of the shrub and warm season grass species and other ground cover listed in the semidesert grassland section can also be found in areas dominated by the Madrean evergreen woodland vegetation community. 


Chihuahuan Desertscrub. There is a total of approximately 2,622 acres of the Chihuahuan desertscrub vegetation community in the action area. Chihuahuan desertscrub is limited to uplands in the vicinity of Cienega Creek within the action area (Brown 1994). The action area is within the Mexican Highlands Ecoregion, the Chihuahuan Desert influences this ecoregion, and McLaughlin and Van Asdall (1977) noted that Chihuahuan desertscrub vegetation components are present in the mine site area. Shrubs such as creosotebush and whitethorn acacia dominate the Chihuahuan desertscrub vegetation community. Other vegetation in this community includes very large yucca (Yucca spp.), which grow among grasses (mostly Bouteloua spp.) or scattered shrubs (e.g., desert zinnia [Zinnia acerosa] and condalia [Condalia sp.], agave (Agave spp.), ocotillo (Fouquieria splendens), jatropha (Jatropha sp.), and scattered cacti. 


Sonoran Desertscrub. Sonoran desertscrub is located outside the action area (Brown 1994); however, the action area falls within the Mexican Highlands Ecoregion, and the Sonoran Desert influences this ecoregion. One portion of the action area that contains elements of the Sonoran desertscrub biotic community is downstream, near the point where Davidson Canyon merges with Cienega Creek. The other portions of the action area that exhibit characteristics of the Sonoran desertscrub biotic community are the areas proposed for utility lines and access roads connecting the mine operations to the town of Sahuarita. The conspicuous vegetation of the Arizona Upland subdivision of the Sonoran Desert includes saguaro (Carnegiea gigantea), palo verdes (Parkinsonia spp.), creosotebush, and numerous species of cacti, such as chain fruit cholla (Cylindropuntia fulgida), and Engelmann prickly pear (Opuntia phaeocantha var. phaeocantha). Birds are often associated with (e.g., nest in) the saguaro and cholla cacti, as well as palo verdes. 


Riparian


The word “riparian” is used to describe plant communities associated with natural washes, rivers, ponds, and springs. Riparian plant associations occur along a continuum of available soil moisture, and regulatory agencies and researchers have consequently developed numerous and varied definitions of riparian (WestLand 2010). Some definitions relate directly to the nature of the water supply (e.g., perennial streams only), others relate to the condition and nature of the habitats associated with the watercourse (e.g., vegetation location, density, and composition), and still others use definitions that incorporate varied combinations of these factors.


The Forest Service recognizes two riparian vegetation communities within the action area: interior riparian deciduous woodland; and ephemeral fluvial systems, which support upland vegetation (Robbie 2009). These vegetation communities are present in drainages within the action area and along downstream portions of Cienega Creek, Davidson Canyon, and Barrel Canyon. There is a total of approximately 54,079756 acres of riparian vegetation communities in the action area. This acreage is a combination of those mapped for interior riparian deciduous woodland and ephemeral fluvial systems supporting upland vegetation. Additionally, tTwo springs in the action area were identified as being associated with wetlands: Scholefield Spring, located on a tributary to Scholefield Canyon; and Fig Tree Spring, which is a developed spring near the head of a minor unnamed tributary to Sycamore Canyon (WestLand 2010). These two springs and seeps, and other springs and seeps, water sources provide habitat for aquatic plant and animal species, as well as  water sources for terrestrial species, within the action area.


Interior Riparian Deciduous Woodland. The vegetation in this type is a mix of riparian woodlands and shrublands, with a variety of vegetation associations. The dominant vegetation varies, depending on a suite of site-specific characteristics, including elevation, substrate, stream gradient, and depth to groundwater. Within the fence line of the preferred alternative, interior riparian deciduous woodland vegetation is confined to portions of Barrel, McCleary, Wasp, Sycamore, and Scholefield canyons. Vegetation includes a variety of trees and shrubs, including Arizona black walnut (Juglans major), Goodding’s willow (Salix gooddingii), netleaf hackberry (Celtis reticulata), desert willow (Chilopsis linearis), desert broom (Baccharis sarothroides), and seep willow (B. glutinosa). Also present are desert false indigo (Amorpha fruticosa), canyon grape (Vitis arizonica), American brooklime (Veronica americana), and southern cattail (Typha domingensis). Within the action area, interior riparian deciduous woodland vegetation extends downstream through Davidson Canyon, Empire Gulch, Gardner Canyon, and Cienega Creek. 


Ephemeral Fluvial Systems Supporting Upland Vegetation. These systems are found along major and minor ephemeral washes that do not contain a perennial flow of water. This vegetation type is often referred to as xeroriparian vegetation and typically contains plant species also found in neighboring uplands, although riparian plants are typically larger and often occur at higher densities than those in the associated uplands, and may occasionally include plant species found in Interior Riparian Deciduous Woodlands although typically at a lower density and frequency. In the action area, this vegetation community occurs in numerous smaller named and unnamed washes where the dominant plant species include Emory oak, Mexican blue oak, Arizona white oak, one-seed juniper, whitethorn acacia, catclaw acacia, and velvet mesquite. 


Aquatic Habitat. Aquatic vegetation is unique to the springs and seeps within the action area and includes obligate wetland plants (i.e., almost always occurs under natural conditions in wetlands) such as seep monkey flower (Mimulus guttatus) and water speedwell (Veronica anagallis-aquatica), and facultative wetland plants (i.e., usually occur in wetlands, but occasionally found in non-wetlands) such as smooth horsetail (Equisetum laevigatum) and Arizona giant sedge (Carex spissa var. ulta) (which is likely a facultative wetland plant). Other riparian plant species documented at springs and seeps in the action area include sycamore (Plantanus wrightii), willow (Salix spp.), netleaf hackberry (Celtis reticulata), and deergrass (Muhlenbergia rigens). Within the action area, moist soil or surface water (both lentic and lotic systems) and associated aquatic vegetation is known to occur at the following springs (WestLand 2011): Basin, Deering, Empire Gulch, Fig Tree, Mudhole, Oak, Ojo Blanco, Rosemont, Scholefield, Sycamore, and Water Develop. Areas of aquatic habitats are too small to map; therefore, they do not appear on Figure 6.


Existing Disturbances


Previous mineral exploration and production activities in the proposed project area have resulted in numerous landscape disturbances, such as mine prospects and adits, mine related access roads, and geotechnical drilling sites. These disturbances are scattered throughout the proposed project area. Additional anthropogenic disturbances have resulted from livestock grazing and all-terrain vehicle (ATV) use. Within and adjacent to the action area, there are numerous wells in the Sonoita area that support residential and ranching uses.


Historic Mining Activities


Helvetia was the largest mining camp of the Helvetia district, followed by Old Rosemont, New Rosemont, and smaller mining camps established at the “Tiptop, Blue Jay, Proctor and Deering, Beuhman, Cuprite, Pauline, Metallic, Helena, Scholefield and Ridley mines” (Ayres 1984). The major era of mining at Rosemont was 1879 to 1915, although, Old Rosemont was most active from 1894 to 1915, and New Rosemont was most active from 1915 to 1921.


Ranching and Grazing


Livestock grazing has been an ongoing disturbance in and around the footprint of the proposed mine for over 100 years – historically at much higher levels than at present. One of the earliest ranches in the proposed project area was the VR Ranch, which established in the 1880s and later homesteaded. By about 1900, the López and Martínez ranches were in operation, but neither of these was homesteaded. In 1903–1904, when the 1905 Patagonia USGS quadrangle map was surveyed, there were three ranches within the proposed current project area: López, Martínez, and VR. With the establishment of the Santa Rita Forest Preserve in 1902 and the Coronado in 1908 (Ayres 1984), the federal government began to require permits to graze cattle on federal land. Smaller ranchers, such as the Lópezes and the Martínezes, were allowed to graze a few head without permits. The Taylor Grazing Act of 1934 established a system of grazing allotments for public lands. Most of the project area lies within the Rosemont grazing allotment, which was established in 1935 and covers 11,369 acres. From 1938 to 1951 this allotment was leased by Chiricahua Ranches. Rosemont Copper holds term grazing permits on four allotments: Rosemont, Thurber, Greaterville, and DeBaud. Rosemont Copper plans to continue all current grazing activities as permitted throughout the course of the proposed project. 


Recent Geotechnical and Hydrologic Drilling


In August 2006, Tetra Tech completed a geotechnical investigation on lands within the proposed project area in support of feasibility-level designs of a heap leach pad and associated ponds, dry stack tailings facilities, plant site facilities, a waste rock storage area, and various water management facilities (Tetra Tech and Schafer 2007). Initial geotechnical site investigations were conducted between November 2006 and March 2007. A total of 10 boreholes and 33 test pits were completed during this initial phase of the work. The boreholes and test pits were confined to the limits of private land (patented claims and fee lands).


In March 6, 2008, the Coronado conditionally approved the preliminary MPO, which proposed short-term geotechnical and hydrologic drilling and related activities on the Coronado. From May through July 2008, Tetra Tech completed a total of 19 boreholes at 15 drill sites located on Forest Service land (Tetra Tech 2009b). Because of the restricted amount of ground disturbance allowed on Forest Service land, 13 of the 15 drill sites were located along existing dirt roads. Two new access roads were constructed in order to reach drill sites located within the plant site area and the footprint of the proposed primary crusher. In accordance with Forest Service instructions, all disturbed areas associated with the geotechnical drilling on Forest Service land will be reclaimed (i.e., recontoured and seeded) within 30 days of the completion of drilling, with the exception of boreholes that will be used for groundwater monitoring. Gating of new access roads and the permanent closure of access roads following the completion of drilling activities were also conditions stipulated by the Forest Service. 






Federally Listed Species and Designated or proposed Critical Habitat


This section identifies federally listed species (under the ESA) that are known to occur in the action area, and those that may occur in the proposed project vicinity. As previously mentioned, a meeting between the Forest Service and USFWS was held in August 2009, to discuss theis proposed project, and it was determined that 10 threatened or endangered species occur or have a reasonable potential to occur in the action area.


Chiricahua Leopard Frog


Listing Status


The Chiricahua Leopard Frog was listed as a threatened species on June 13, 2002 (USFWS 2002a), without critical habitat. Included in the listing was a special rule to exempt operation and maintenance of livestock tanks on nonfederal lands from the Section 9 take prohibitions of the ESA. 


Recovery Plan


A recovery plan for Chiricahua Leopard Frog was completed in 2007 (USFWS 2007b). The action area overlaps a portion of Recovery Unit 2 (Santa Rita-Huachuca-Ajos/Bavispe) as designated by the Chiricahua Leopard Frog Recovery Plan which includes two management areas (MAs): the Santa Rita MA (number 5) and the Empire Cienega MA (number 4). The area west of the steep, north-south ridge that includes  and Weigles Butte and continues south to the southwest corner of the action area is in the Santa Rita MA. The remainder of the action area is in the Empire Cienega MA. The recovery plan identified the Chiricahua Leopard Frogs in this area as are part of the Las Cienegas/Santa Rita Mountains metapopulation, and that the extant breeding populations at Las Cienegas (upper Empire Gulch and Cinco ponds) are both potential source populations for the eastern Santa Rita Mountains (Rorabaugh 2010; USFWS 2007b). However, with the recent designation of the critical habitat, this unit has been identified as too far (more than an 8.0-mi straight-line distance) from the next nearest population in Eastern Slope of the Santa Rita Mountains indicating that the population(s) in this unit currently acts as an isolated population(s) (USFWS 2012).


Proposed Critical Habitat Designation


On March 15, 2011, the USFWS proposed to designate critical habitat for the Chiricahua Leopard Frog (USFWS 2011b). On September 21, 2011, the USFWS notified the public of changes to the March 15 proposed critical habitat rule, proposing to add three additional units in New Mexico and to amend the Primary Constituent Elements (PCEs) (USFWS 2011d). On March 20, 2012, the USFWS designated critical habitat for the Chiricahua Leopard Frog (Figure 7) (USFWS 2012). The proposed designated critical habitat totals approximately 11,467 acres in Apache, Cochise, Gila, Graham, Greenlee, Pima, Santa Cruz, and Yavapai counties, Arizona; and Catron, Hidalgo, Grant, Sierra, and Socorro counties, New Mexico. 






Figure 7. Chiricahua Leopard Frog designated critical habitat and documented occurrences.






PCEs identified as essential to the conservation of the Chiricahua Leopard Frog in areas occupied at the time of listing of designated critical habitat essential to the conservation of the Chiricahua Leopard Frog are (USFWS 20121d:16358443):


1. Aquatic breeding habitat and immediately adjacent uplands exhibiting the following characteristics: 


a. Standing bodies of fresh water (with salinities less than 5 parts per thousand, pH greater than or equal to 5.6, and pollutants absent or minimally present), including natural and manmade (e.g., stock) ponds, slow-moving streams or pools within streams, off-channel pools, and other ephemeral or permanent water bodies that typically hold water or rarely dry for more than a month. During periods of drought, or less than average rainfall, these breeding sites may not hold water long enough for individuals to complete metamorphosis, but they would still be considered essential breeding habitat in non-drought years.


b. Emergent and/ or submerged vegetation, root masses, undercut banks, fractured rock substrates, or some combination thereof, but emergent vegetation does not completely cover the surface of water bodies.


c. Nonnative predators (e.g., crayfish [Orconectes virilis], American bullfrogs [Lithobates catesbeianus], nonnative predatory fishes) absent or occurring at levels that do not preclude presence of the Chiricahua Leopard Frog.


d. Absence of chytridimycosis, or if present, then environmental, physiological, and genetic conditions are such that allow persistence of Chiricahua Leopard Frogs.


e. Upland areas habitats that provide opportunities for foraging and basking that are immediately adjacent to or surrounding breeding aquatic and riparian habitat.


2. Dispersal and nonbreeding habitat, consisting of areas with ephemeral (present for only a short time), intermittent, or perennial water that are generally not suitable for breeding, and associated upland or riparian habitat that provides corridors (overland movement or along wetted drainages) for frogs among breeding sites in a metapopulation with the following characteristics:


a. Are not more than 1.0 mile (1.6 kilometers) overland, 3.0 miles (4.8 kilometers) along ephemeral or intermittent drainages, 5.0 miles (8.0 kilometers) along perennial drainages, or some combination thereof not to exceed 5.0 miles (8.0 kilometers).


b. In overland and nonwetted corridors, provide some vegetation cover or structural features (e.g., boulders, rocks, organic debris such as downed trees or logs, small mammal burrows, or leaf litter) for shelter, forage, and protection from predators; in wetted corridors, provide some ephemeral, intermittent, or perennial aquatic habitat.


c. Are free of barriers that block movement by Chiricahua Leopard Frogs, including, but not limited to, urban, industrial, or agricultural development; reservoirs that are 50 acres (20 hectares) or more in size and contain nonnative predatory nonnative fishes, bullfrogs, or crayfish; highways that do not include frog fencing and culverts; and walls, major dams, or other structures that physically block movement. 


With the exception of impoundments, livestock tanks, and other constructed waters, critical habitat does not include manmade structures (such as buildings, aqueducts, runways, roads, and other paved areas) and the land on which they are located existing within the legal boundaries.





Two critical habitat map units (Unit 8, Eastern Slope of the Santa Rita Mountains and Unit 9, Las Cienegas National Conservation Area) occur entirely within the action area (Figure 7)(USFWS 2012).: Unit 8 consists of five tanks, and approximately 186 acres, 5.22 drainage miles, and 1,311 feet overland. Within Unit 8, all but Los Posos Gulch Tank are currently occupied breeding sites; however, the occupancy status at the time of listing for these sites is unknown and this unit was, therefore, considered to have been unoccupied at the time of listing of the critical habitat designation. The remaining four tanks collectively form a metapopulation. This unit is essential to the conservation of the species because it represents one of only two known occupied areas that support or likely support breeding activity for the Chiricahua Leopard Frog in the Santa Rita Mountains, and it contains both PCEs 1 and 2. The major threat in this unit is limited surface water: the breeding habitat at Louisiana Gulch is dependable because it is fed by a well, but the other tanks are filled by runoff and are susceptible to drying during drought. Nonnative predators and chytridiomycosis are not known to be imminent threats in this area.


; and Unit 9 consists of approximately 1,55420 acres and 6.24 drainage miles (USFWS 2012). This unit was designated as critical habitat because it was occupied at the time of listing and is also essential for the conservation of the species because currently contains PCEs 1 and 2 necessary to support life-history functions. Approximately 60 metamorphosed Chiricahua Leopard Frogs and 400 tadpoles were released to Las Cienegas NCA in fall 2011. Empire Gulch was occupied at the time of listing, and they are known to breed in a reach of Empire Gulch near Empire Ranch. This unit is too far (more than an 8.0-mi straight-line distance) from the next nearest population in Eastern Slope of the Santa Rita Mountains; thus, the population(s) in this unit currently acts as an isolated population(s). Threats to this unit include habitat degradation, disease (i.e., chytridiomycosis), and nonnative species (e.g., bullfrogs and crayfish). A collaborative, multi-partner recovery program has made significant progress creating opportunities for Chiricahua Leopard Frog head-starting, improving habitat, and removing nonnative species at Las Cienegas NCA. There are recent documented occurrences of Chiricahua Leopard Frogs in both critical habitat map units within the action area and are, therefore, considered occupied. 








Taxonomy


The Chiricahua Leopard Frog was listed as a threatened species in June 2002 (67 FR 40790) as Rana chiricahuensis. Since that time, the genus name Lithobates was adopted by the USFWS in March 2011 when designated critical habitat was proposed for the species (USFWS 2011b). Recent molecular genetic studies have shown some differences between frogs on the Mogollon Rim of Arizona and those in southeastern Arizona. Northern populations of the Chiricahua Leopard Frog along the Mogollon Rim and in the mountains of west-central New Mexico are disjunct from those in southeastern Arizona, southwestern New Mexico, and Mexico. The Ramsey Canyon leopard frog (Lithobates “subaquavocalis”), found on the eastern slopes of the Huachuca Mountains in Cochise County, Arizona, has recently been subsumed into Lithobates Rana chiricahuensis (USFWS 2011a).


Threats and Limiting Factors


The most important threats to the Chiricahua Leopard Frog are predation by nonnative species and disease (USFWS 2011b). Numerous studies indicate that waters supporting introduced vertebrate predators (e.g., bullfrogs, crayfish [Orconectes virilis and possibly others], and fish in the family Centrarchidae [Micropterus spp., Lepomis spp.]) often lack Chiricahua Leopard Frogs (USFWS 2008c). Recent evidence suggests a chytridiomycete skin fungi, Batrachochytrium dendrobatidis (Bd), is responsible for global declines of frogs, toads, and salamanders (see USFWS 2008c). In Arizona, Bd infections have been reported from several populations of Chiricahua Leopard Frogs in the southeastern part of the state, as well as populations of several other frogs and toads (USFWS 2007b). Die-offs typically occur during the cooler months from October–February. 


Other threats to this species include mining, including mining-related contaminants; drought and associated limited surface water; floods; degradation and loss of habitat as a result of water diversions and groundwater pumping, poor livestock management, altered fire regimes as a result of fire suppression; urban and agricultural development; road construction; and other human activities, including environmental contamination, and; the effects of climate change (i.e., decreased precipitation and water resources) (USFWS 2008c, 2011b, 2012). Also considered important is the disruption of metapopulation dynamics, resulting from small populations, which increases the chance of inbreeding depression, loss of genetic diversity, extirpation, or extinction.


The effects of climate change (i.e., decreased precipitation and water resources) are a threat to many species, including the Chiricahua Leopard Frog. For example, temperatures rose in the 20th century and warming is predicted to continue over the 21st century, and although climate models are less certain about predicted trends in precipitation, the southwestern United States is expected to become warmer and drier (USFWS 2007b). In addition, precipitation is expected to decrease in the southwestern United States, and many semi-arid regions will suffer a decrease in water resources due to climate change, as a result of less annual mean precipitation and reduced length of snow season and snow depth. Approximately half of the precipitation within the range of the Chiricahua Leopard Frog typically falls in the summer months; however, the impacts of climate change on summer precipitation are not well understood. Drought conditions in the southwestern United States have increased over time and have likely contributed to loss of Chiricahua Leopard Frog populations since the species was originally listed in 2002, and likely historically. Climate change trends are likely to continue, and the impacts on species will likely be complicated by interactions with other factors (e.g., interactions with nonnative species and disease). 	Comment by Angela Barclay: Should this go into Effects section? Same question for all subsequent species.


Habitat


The Chiricahua Leopard Frog was historically an inhabitant of a variety of aquatic habitats, including cienegas, pools, livestock tanks, lakes, reservoirs, streams, and rivers at elevations of 3,281 to 8,890 feet (USFWS 2007b). Of those sites occupied by Chiricahua Leopard Frogs in New Mexico from 1994–1999, 67% were creeks or rivers, 17% were springs or spring runs, and 12% were stock tanks (see USFWS 2008c). In Arizona, slightly more than half of all known historical localities are natural free-flowing aquatic systems, a little less than half are stock tanks, and the remaining locations are lakes and reservoirs. Sixty-three percent of populations extant in Arizona from 1993–1996 were found in stock tanks (USFWS 2008c). The Chiricahua Leopard Frog is now often restricted to springs, livestock tanks, ponds and streams in the upper portions of watersheds where nonnative predators (e.g., sportfishes, bullfrogs, crayfish, or barred tiger salamanders [Ambystoma mavortium mavortium]) either have not yet invaded or been introduced, or where the numbers of nonnative predators are few and habitats are complex which allow Chiricahua Leopard Frogs to coexist with these species. Adult frogs eat arthropods and other invertebrates (AGFD 2006; USFWS 2008c). Larvae are herbivorous and eat algae, organic debris, plant tissue, and minute organisms in the water. Stomach analyses of other members of the leopard frog complex from the western United States show a wide variety of prey items, including many types of aquatic and terrestrial invertebrates and small vertebrates.


Reproductive Biology


The life history of the Chiricahua Leopard Frog is a complex life cycle, consisting of eggs and larvae that are entirely aquatic and adults that are primarily aquatic but also may be terrestrial at times (USFWS 2007b, 2011a). Populations at elevations below 5,900 feet above mean sea level tended to oviposit from spring through late summer, with most activity taking place before June. Populations above 5,900 feet above mean sea level tend to breed from June through August. Spherical masses of up to approximately 1,500 eggs are laid in quiet pools, typically attached to vegetation. After hatching, tadpoles remain in the water where they feed and grow. Tadpoles metamorphose in three to nine months and may overwinter. Larval Chiricahua Leopard Frogs are primarily herbivorous, while the diet of adults contains a wide variety of insects and other arthropods. 


Chiricahua Leopard Frogs have the ability to disperse among suitable habitats; this dispersal ability allows the species to colonize suitable habitat from a nearby extant population of frogs (USFWS 2008c, 2011a). Dispersal may occur via active movement of frogs or passive movement of tadpoles along stream courses. Current evidence suggests that dispersal of Chiricahua Leopard Frogs can be up to 1 mile overland, 3 miles within intermittent drainages, and 5 miles within perennial drainages. Dispersal of this species, and thus fluctuation of site occupancy, is largely thought to occur during the summer monsoon. Ranid site occupancy is known to fluctuate, particularly at stock tanks and other small aquatic systems where water availability changes. 


Rangewide Distribution and Abundance


The Chiricahua Leopard Frog is found in central and southeastern Arizona; west-central and southwestern New Mexico; and in Mexico, in northern Sonora and the Sierra Madre Occidental of Chihuahua (USFWS 2008c, 2011a). In Mexico, 19 and eight localities are known from northeastern Sonora and northern and west-central Chihuahua, respectively; however, the distribution of the species is unclear, and the status of the species is poorly understood. The Chiricahua Leopard Frog apparently has disappeared from more than 75% of its historical localities; the species has been extirpated from about 80% to 85% of its historical localities in Arizona and New Mexico (USFWS 2008b, 2008c). Die-offs of Chiricahua Leopard Frogs were first noted in Arizona at Sycamore Canyon in the Pajarito Mountains in 1974 and in Gardner Canyon in the Santa Rita Mountains in 1977 and 1978 (USFWS 2008c). During subsequent extensive surveys from 1994 to 2001, the Chiricahua Leopard Frog was found at 87 sites in Arizona, including 21 northern localities and 66 southern localities. In New Mexico, the species was found at 41 sites from 1994 to 1999; 31 of those were verified extant during 1998 and 1999. From May through August 2000, the Chiricahua Leopard Frog was found extant at only eight of 34 sites where the species occurred in New Mexico from 1994 to 1999. 


Arizona Distribution and Abundance 


The Chiricahua Leopard Frog is still extant in most major drainages in Arizona and New Mexico where it occurred historically, with the exception of the Little Colorado River drainage in Arizona and possibly the Yaqui River drainage, and in many other rivers, valleys, and mountains ranges in Arizona (USFWS 2008c, 2011a). Recently in southeastern Arizona, the species was thought to be absent from all but one of the valley bottom cienega complexes because, despite repeated surveys, no records existed for the following mountain ranges: Chiricahua Mountains, Pinaleño Mountains, and Peloncillo Mountains (USFWS 2007b, 2008c). However, four tanks and one spring site in the Peloncillo Mountains have recent records of the species (2007 to the present) and are considered currently occupied (USFWS 2011c). Additionally, a 5.84-mile reach of Cave Creek (and associated ponds in or near the channel) within the Chiricahua Mountains is considered to provide suitable habitat for the species, and the USFWS is planning to captively breed tadpoles for release into a pond there soon.


Status and Distribution in the Action Area


As previously mentioned, tThe action area overlaps a portion of Recovery Unit 2 (Santa Rita-Huachuca-Ajos/Bavispe) as designated by the Chiricahua Leopard Frog Recovery Plan which includes two management areas (MAs): the Santa Rita MA (number 5) and the Empire Cienega MA (number 4) (USFWS 2007b). Additionally, two critical habitat map units (Unit 8, Eastern Slope of the Santa Rita Mountains and Unit 9, Las Cienegas National Conservation Area) occur entirely within the action area (USFWS 2012). Within Unit 8, all but Los Posos Gulch Tank are currently occupied breeding sites, but was considered unoccupied at the time of listing of the critical habitat designation; the remaining four tanks collectively form a metapopulation. Unit 9 was designated as critical habitat because it was occupied at the time of listing and is also essential for the conservation of the species because currently contains PCEs 1 and 2. Empire Gulch was occupied at the time of listing, and Chiricahua Leopard Frogs are known to breed in a reach of Empire Gulch near Empire Ranch, and the population(s) in this unit currently acts as an isolated population(s). As previously mentioned, approximately 60 metamorphosed Chiricahua Leopard Frogs and 400 tadpoles were released to Las Cienegas NCA in fall 2011. 


As part of an effort intended to create, enhance, and protect habitat for at-risk species within the Las Cienegas NCA, Caldwell et al. (2011) identified suitable areas for Chiricahua Leopard Frog re-establishment within Upper and Lower Cienega Creek, and in other portions of the Empire Valley. This effort, referred to as the “F.R.O.G. Project”, is described as including the entire Cienega Creek drainage basin, particularly areas upstream of the Las Cienegas NCA. The overall purpose of this project is to re-establish and preserve viable populations of native aquatic species in Las Cienegas NCA, adjoining Empire Valley, and surrounding montane areas in the Cienega Creek drainage basin.


Recent Surveys 


Surveys by WestLand Resources. Chiricahua Leopard Frog surveys within the action area were conducted by WestLand in 2008, 2009, 2010, and 2011 (WestLand 2009c, 2009d, 2011c). Surveys were completed according to protocols developed by the AGFD and recommended by the USFWS, which included completion of a Chiricahua Leopard Frog Visual Encounter Survey Form for sites with surface water. A dip net or compact disk playback system was used in some instances to confirm identification. Prior to protocol-level surveys, WestLand conducted reconnaissance in August and September 2006 of 15 sites in the action area known to support or suspected of supporting surface water and no frogs were detected (WestLand 2009c).


In 2008, surveys included 25 ponds, tanks, and springs, and seven intermittent drainage reaches totaling approximately 12 miles (WestLand 2009c). The ponds, tanks, and springs were located from about 4 miles north of Mount Fagan to the Greaterville vicinity. An additional seven tanks or springs were visited but not surveyed because they were dry. The seven intermittent drainage reaches were distributed from the lower (north) end of Davidson Canyon to the lower end of Box Canyon. The only drainage reach in the action area that supported intermittent flows during the survey period was an approximately 300-foot reach immediately downstream of Rosemont Spring. In addition to intermittent drainage reaches, 20 miles of ephemeral channels, including 6.5 miles in the action area, were searched for frog habitat in 2008. In 2009, surveys included 43 ponds, tanks, springs, and intermittent drainage reaches in and adjacent to the action area; many of the features surveyed in 2006 and 2008 were re-visited in 2009 (WestLand 2009d). Surveys in 2009 included Davidson Canyon, North Canyon, Oak Tree Canyon, Empire Gulch, and lower Cienega Creek (from near the Davidson Canyon confluence to Interstate 10). Searches were also conducted for potential frog habitat, but formal surveys were not conducted along approximately 40.9 miles of ephemeral drainages in Box Canyon, Mulberry Canyon, north and south Sycamore canyons, Davidson Canyon, Oak Tree Canyon, North Canyon, and upper Cienega Creek. In 2010, surveys included 58 ponds, tanks, springs, and intermittent drainage reaches in and adjacent to the action area; many of the features surveyed in 2006 and 2008-2009 were revisited in 2010 (WestLand 2011c). In 2011, surveys included 63 ponds, tanks, springs, and intermittent drainage reaches in and adjacent to the action area; many of the features surveyed in 2006 and 2008–2010 were revisited in 2011. Searches were also conducted for potential frog habitat in both years. 


Additional Surveys. Several additional Chiricahua Leopard Frog locations in the northeastern Santa Rita Mountains in and adjacent to the action area were surveyed in 2008 and 2009 by various resource agencies (Forest Service, AGFD, and USFWS) (Rorabaugh 2010). The F.R.O.G. Project Frog Conservation Project conducted surveys within the action area in 2010 (WestLand 2011c). Sampling efforts for this species were conducted at four locations (Cinco Ponds, Empire Gulch Spring, Gardner Canyon/Cienega Creek confluence, and the headwaters at Cienega Creek) on the Las Cienegas NCA between 2002 and 2010 (Rosen 2010).


Survey Results


Surveys by WestLand Resources. No Chiricahua Leopard Frogs were detected within the action area in 2006 (WestLand 2009c). The locations and results of all surveys conducted within and adjacent to the action area in years 2008–2011 (except for Rosen 2010) are detailed in Appendix C and displayed in Figure 76. Included in the table are approximate locations relative to the proposed fence line of the mine and action area and whether the locations occur within proposed critical habitat. The information in Appendix C is summarized below:


Chiricahua Leopard Frogs were documented in two locations within the proposed fence line of the preferred alternative in 2008 (Lower Stock Tank and East Dam), but have not been detected there since, despite annual surveys.


Chiricahua Leopard Frogs were documented as occurring in 18 locations within the action area, including three locations within the Upper and Lower Reaches of Box Canyon, from 2008-2011.


The three nearest occurrences of Chiricahua Leopard Frogs to the proposed fence line of the preferred alternative occurred in 2008 atare Oak Tree Canyon Tank, Highway Tank, and South Sycamore Canyon, 0.2 mile south, 0.3 southeast, and 0.3 mile southwest of the fence line, respectively.


Chiricahua Leopard Frogs have been documented in four locations within the action area (but outside the fence line) in areas that are fed by groundwater: Box Canyon–Dam Structure (2008, 2009, and 2011), Empire Gulch (2009, 2010, and 2011), Well in Ophir Gulch (2010 and 2011), and South Sycamore Canyon (2008). The remainingder documented of the locations where they have been documented are fed by stormwater flows.


Chiricahua Leopard Frogs are known to occur in seven locations within the action area in proposed critical habitat: five within unit 8 and two within unit 9. Known breeding locations for Chiricahua Leopard Frog within the action area include: Empire Gulch (2009, 2010, and 2011), Granite Mountain Tank (2008, 2009, and 2010), Greaterville Tank (2008, 2009, 2010, and 2011), Louisiana Gulch (2008, 2009, and 2010), and Los Posos Gulch Stock Tank (2008) (see Appendix C) (Rorabaugh 2010; Rosen 2010; Rosen and Caldwell 2004; WestLand 2009d).


Additional Surveys. During sampling efforts at four locations (Cinco Ponds, Empire Gulch Spring, Gardner Canyon/Cienega Creek confluence, and the headwaters at Cienega Creek) on the Las Cienegas NCA, Rosen (2010) only reported evidence of breeding (i.e., larval individuals were noted) at the Empire Gulch Spring site between 2002 and 2010, although a few individual Chiricahua Leopard Frogs were noted at each site sometime during the 9-year study. Additionally, a steady rise in numbers of Chiricahua Leopard Frogs was observed at Empire Gulch Spring from 2003 to 2010 for unknown reasons.


Gila Chub


Listing Status


The Gila Chub (Gila intermedia) was listed as endangered with critical habitat on November 2, 2005 (USFWS 2005a).


Critical Habitat Designation


Critical habitat for Gila Chub includes seven river units encompassing approximately 160 miles in Grant County, New Mexico, and Yavapai, Gila, Greenlee, Graham, Cochise, Pima, Santa Cruz, and Pinal counties in Arizona (USFWS 2005a). The PCEs of critical habitat include, but are not limited to, the following habitat components (USFWS 2005a:66687): 


1. Perennial pools, areas of higher velocity between pools, and areas of shallow water among plants or eddies all found in headwaters, springs, and cienegas, generally of smaller tributaries;


1. Water temperatures for spawning ranging from 17°C to 24°C (62.6°F–75.2°F), and seasonally appropriate temperatures for all life stages (varying from approximately 10°C–30°C); 


1. Water quality with reduced levels of contaminants, including excessive levels of sediments adverse to Gila Chub health, and adequate levels of pH (e.g., ranging from 6.5–9.5), dissolved oxygen (e.g., ranging from 3.0–10.0) and conductivity (e.g., 100–1,000 mmhos); 


1. Food base consisting of invertebrates (e.g., aquatic and terrestrial insects) and aquatic plants 
(e.g., diatoms and filamentous green algae); 


1. Sufficient cover, which consists of downed logs in the water channel, submerged aquatic vegetation, submerged large tree root wads, undercut banks with sufficient overhanging vegetation, large rocks and boulders with overhangs, a high degree of streambank stability, and a healthy, intact riparian vegetation community; 


1. Habitat devoid of nonnative aquatic species detrimental to Gila Chub or habitat in which detrimental nonnatives are kept at a level that allows Gila Chub to continue to survive and reproduce; and 


1. Streams that maintain a natural flow pattern, including periodic flooding.


Critical habitat for this species occurs along Cienega Creek within the action area within the Lower Santa Cruz River watershed (Area 5) (Figure 87) (USFWS 2005a). Approximately 6 miles (474.9 acres) of this area of critical habitat occurs within the action area in lower Cienega Creek between Interstate 10 and the confluence with Davidson Canyon. Another 11.6 miles (843.6 acres) of critical habitat occurs within the action area in upper Cienega Creek and Empire Gulch on BLM lands within the Las Cienegas National Conservation Area (NCA). Both Cienega Creek and Empire Gulch contain one or more PCE: perennial pools, the necessary vegetation that provides cover, and adequate water quality. There are recent documented occurrences of Gila Chub in both segments of designated critical habitat within the action area and are, therefore, considered occupied. The populations within lower Cienega Creek and Empire Gulch are considered unstable and those within upper Cienega Creek are considered stable. 


Taxonomy


The Gila genus is a complex association of Cyprinid fishes inhabiting the western United States and Mexico. Gila Chub has been recognized as a distinct species since the 1850s, with the exception of a short period in the mid-1900s when it was considered a subspecies of Gila robusta (USFWS 2005a). For the past 30 years, Gila intermedia has been recognized as a full monotypic species, separate from the polytypic species Gila robusta (USFWS 2005a). Gila intermedia is considered most closely related to Gila robusta robusta and Gila robusta grahami (AGFD 2002). 


Threats and Limiting Factors


The primary threats to Gila Chub include predation by, and competition with, nonindigenous organisms, including fish in the family Centrarchidae; other fish species, bullfrogs, and crayfish; and habitat degradation from surface water diversions and groundwater pumping and withdrawals (USFWS 2005a). Secondary threats include habitat alteration resulting from numerous human-caused factors, such as improperly managed livestock grazing, wildfire, agriculture, mining, road building, residential development, and recreation. Current remaining Gila Chub populations are often small, fragmented, and at risk from known and potential threats, and from random natural events such as drought, flood events, and wildfire. Primary threats to designated critical habitat include: fire, nonnative species, and water use in lower Cienega Creek; fire and nonnative species in upper Cienega Creek; and fire and grazing in Empire Gulch. 


Similar to the Chiricahua Leopard Frog the effects of climate change (i.e., decreased precipitation and water resources) are a threat to many species, including the Gila Chub. For example, temperatures rose in the 20th century and warming is predicted to continue over the 21st century, and although climate models are less certain about predicted trends in precipitation, the southwestern United States is expected to become warmer and drier (USFWS 2007b). In addition, precipitation is expected to decrease in the southwestern United States, and many semi-arid regions will suffer a decrease in water resources due to climate change, as a result of less annual mean precipitation and reduced length of snow season and snow depth. Approximately half of the precipitation within the range of the Gila Chub typically falls in the summer months; however, the impacts of climate change on summer precipitation are not well understood. Drought conditions in the southwestern United States have increased over time and have likely contributed to loss of Gila Chub populations since the species was originally listed in 2005, and likely historically. Climate change trends are likely to continue, and the impacts on species will likely be complicated by interactions with other factors (e.g., interactions with nonnative species and other habitat-disturbing activities). 


Habitat


In Arizona, the Gila Chub is normally found at elevations ranging between 2,720 and 5,420 feet above mean sea level in the smaller headwater streams, cienegas, and springs or marshes of the Gila River basin; commonly inhabiting pools, but can also use a diversity of habitats including small artificial impoundments such as human-made ponds (AGFD 2002; USFWS 2005a). Adults have typically been collected from deep pools with heavily vegetated margins and undercut banks, while juveniles have been collected from riffles, pools, and undercut banks of runs. In larger stream systems, they commonly use heavily vegetated backwaters for cover and feeding. Although the species is considered omnivorous, adults appear to be principally carnivorous, feeding on large and small terrestrial and aquatic insects and other small fishes, while smaller individuals often feed on organic debris and aquatic plants, especially filamentous algae and diatoms (unicellular or colonial algae). Thus, suitable habitat for the Gila Chub should offer a good mix of food for the various life stages of the species.


 















Figure 87. Gila Chub and Gila Topminnow Survey Locations.



Reproductive Biology


Gila Chub likely mature in their second to third year, with reproduction typically occurring from late spring into summer within stream systems, possibly extending into late winter in springs with constant temperatures (AGFD 2002; USFWS 2005a). Warmer water temperatures (68°F–75.2°F) appear to 


contribute to successful spawning, which typically occurs over beds of submerged aquatic vegetation or root wads; and one study even demonstrated that higher temperatures (up to 84.2°F) resulted in faster growth. 


Rangewide Distribution and Abundance


Historically, Gila Chub were recorded from numerous rivers, streams, and spring-fed tributaries throughout the Gila River basin in southwestern New Mexico, central and southeastern Arizona, and northern Sonora, Mexico (USFWS 2008g). Several populations may have originally had basin-wide distributions (e.g., Babocomari and Santa Cruz rivers). Currently, the Gila Chub is restricted to small, isolated populations scattered throughout its historical range and it has been eliminated from approximately 85% to 90% of formerly occupied habitat (USFWS 2005a). Of 47 known populations, 
29 are considered occupied; four of these are newly established populations. All 29 populations are considered small, isolated, and subject to some form of threat; and nonnative species are present in 27 of the populations. In New Mexico, the Gila Chub is extant only in Turkey Creek, Grant County. In Mexico, it has been reduced to two small spring areas, Cienega los Fresnos and Cienega la Cienegita, adjacent to the Arroyo los Fresnos (tributary of the San Pedro River), within 1.2 miles of the Arizona-Mexico border. No Gila Chub remain in the Mexican portion of the Santa Cruz River basin.


Arizona Distribution and Abundance


Historically, the range of the Gila Chub covered more than one-quarter of southeastern Arizona. Currently, the Gila Chub is only found in Indian, Larry, Little Sycamore, Silver, Spring, Sycamore, and Walker creeks and Lousy Canyon (Yavapai County), Sabino Canyon (Pima County), Sheehy Spring and O’Donnell Creek (Santa Cruz County), Cienega Creek (Pima and Santa Cruz counties), Redfield and Bass canyons (Graham and Cochise counties), Babocomari River (Santa Cruz and Cochise counties), the San Carlos and Blue rivers (Gila and Graham counties), Harden Cienega and Dix creeks, (Greenlee County), Eagle Creek (Graham and Greenlee counties), and Bonita Creek (Graham County) in Arizona (USFWS 2005a). Populations in the Salt and San Simon rivers have been extirpated. Establishment of new populations of Gila Chub has been attempted in six sites in Arizona; five sites remain extant and are included in the above list of occupied areas.


Status and Distribution in the Action Area


There is no suitable habitat, or known occurrences of this species, within the footprint of the proposed mineproject, and surveys for this species have not been conducted within the action area for the purposes of the proposedis project. Gila Chub have been reported recently, however, from the Las Cienegas NCA, upstream of the confluence of Cienega Creek with Davidson Canyon, and from the Cienega Creek Natural Preserve (owned and managed by Pima County); both of these reaches of Cienega Creek are located within the action area (Simms 2009; USFWS 2005b). In 2002, two Gila Chub were collected in the Cienega Creek Natural Preserve upstream of “railroad bridge” from a “deep pool” in the area covered by the Rincon Peak quadrangle map, on which coverage of Cienega Creek begins about 1 mile upstream of the Davidson Canyon confluence (Reinthal 2009). In 2005 and 2006, five reaches of Cienega Creek were sampled for fish during annual stream flow mapping by Pima Association of Governments. Gila Chub were “observed” in Stream Reach 3, immediately upstream of the Davidson Canyon confluence (USFWS 2005b, 2006). Although Stream Reach 2, immediately downstream of the Davidson Canyon confluence, is described as “the best habitat for chub and topminnow” (USFWS 2005b), no Gila Chub were reported in this reach in either 2005 or 2006 (USFWS 2005b, 2006). 


As part of an ongoing program established by the Bureau of Reclamation, Cienega Creek was one location in the Gila River basin where fish monitoring was conducted from 2007 through 2010 (Kesner and Marsh 2010; Marsh and Kesner 2011). Sampling was conducted at two locations in Cienega Creek: Station 1 (upstream of the confluence of Davidson Canyon) and Station 2 (downstream of the confluence with Davidson Canyon) (see Figure 8). No Gila Chub were taken at either station in 2007 and 2008 (Marsh and Kesner 2008; Kesner and Marsh 2009); one Gila Chub was collected at Station 1 in 2009 (Marsh and Kesner 2010); and five Gila Chub were collected at Station 1 in 2010 (Marsh and Kesner 2011). 


Additionally, Gila Chub have been documented in Empire Gulch in 1995 and in 2001 (USFWS 2005a), and within Cienega Creek during various survey efforts from 1985 to 1995 (Weedman et al. 1996). The BLM conducted fish sampling efforts in 2005, 2007, and 2008 within the lower and upper reaches of Cienega Creek and within Mattie Canyon in 2007 and 2008, and Gila Chub were captured during each effort (Ehret and Simms 2009). As part of an effort intended to create, enhance, and protect habitat for at-risk species within the Las Cienegas NCA, Caldwell et al. (2011) identified numerous suitable renovated pond sites for Gila Chub re-establishment within Upper and Lower Cienega Creek, and within other portions of the Empire Valley.


Gila Topminnow


Listing Status


Gila Topminnow (Poeciliopsis occidentalis occidentalis) was listed as endangered in 1967 without critical habitat (USFWS 1967). 


Recovery Plan


A recovery plan for Gila Topminnow was completed in 1984 (USFWS 1983) and revised in 1998 (Weedman 1998). No recovery units or management areas were developed within this recovery plan; however, the plan identified the following (Weedman 1998:iv-v):	Comment by Angela Barclay: http://www.fws.gov/southwest/es/arizona/Documents/SpeciesDocs/GilaTopminnow/USFWS%201984.PDF	Comment by Angela Barclay: http://www.fws.gov/southwest/es/arizona/Documents/SpeciesDocs/GilaTopminnow/gtop94fn.pdf


Recovery Objectives: Delisting of the subspecies is not considered feasible in the foreseeable future. The short-term goal of this plan is to prevent extirpation of the species from its natural localities in the U.S. and reintroduce it into suitable habitat within its former range. Downlisting of the Gila Topminnow in the United States is possible. Recovery to a level of threatened is realistically estimated to take 20 years. The recovery category for this species is 9C.


Recovery Criteria: Downlisting of the Gila Topminnow will be considered when: 1) Survival of the species in the U.S. is ensured by protecting existing natural populations and maintaining refugia stocks from each; 2) Populations are reestablished within the species' historic range according to guidelines identified in this plan; 3) Protocols for population, habitat and genetic monitoring are developed, funded, and started. Natural (Level 1) populations and mixed populations will be established in Level 2 and Level 3 sites as described in the recovery section of this plan. Level 2 populations will be considered established only when they have persisted a minimum of 10 years.





Actions Needed:


1. Prevent extinction by protecting remaining natural and long-lived reestablished populations.


2. Reestablish and protect populations throughout historic range.


3. Monitor natural and reestablished populations and their habitats.


4. Develop and implement genetic protocol for managing populations.


5. Study life-history, genetics, ecology, and habitat of Gila Topminnow and interactions with nonnative aquatic species.


6. Inform and educate the public and resource managers.


Taxonomy


The genus Poeciliopsis comprises 19 known species (USFWS 1998). Gila Topminnow originally was listed as Poeciliopsis occidentalis (USFWS 2008h). The species was later revised to include two subspecies, P. o. occidentalis (Gila Topminnow) and P. o. sonoriensis (Yaqui Topminnow) (AGFD 2001). USFWS has not yet published a technical correction in the Federal Register to reflect the common belief that these two entities are indeed separate species; therefore, the taxa listed under the ESA are 
P. o. occidentalis and P. o. sonoriensis, both of which receive full protection. 


Threats and Limiting Factors


The primary threats to Gila Topminnow populations are habitat destruction and introduction of nonnative species (Weedman 1998, The Gila Topminnow is highly vulnerable to adverse effects from nonindigenous aquatic species (USFWS 1998, 2008h). Predation and competition from nonindigenous fishes have been a major factor in its decline and continue to be a major threat to the remaining populations of Gila Topminnow. Additional threats include continued urban and suburban development, resulting in spring habitat development, stream and river channelization, aquifer and groundwater pumping, increased water pollution, and water diversions; and general habitat degradation resulting from drought, livestock grazing, mining, timber cutting, road maintenance, and recreation. All of these actions pose threats through increased erosion, intensified flood events, and decreased groundwater storage available to existing populations of Gila Topminnow and suitable habitats for reestablishment of Gila Topminnow populations.


Similar to the previously-discussed species, the effects of climate change (i.e., decreased precipitation and water resources) are a threat to many species, including the Gila Topminnow. For example, temperatures rose in the 20th century and warming is predicted to continue over the 21st century, and although climate models are less certain about predicted trends in precipitation, the southwestern United States is expected to become warmer and drier (USFWS 2007b). In addition, precipitation is expected to decrease in the southwestern United States, and many semi-arid regions will suffer a decrease in water resources due to climate change, as a result of less annual mean precipitation and reduced length of snow season and snow depth. Approximately half of the precipitation within the range of the Gila Topminnow typically falls in the summer months; however, the impacts of climate change on summer precipitation are not well understood. Drought conditions in the southwestern United States have increased over time and have likely contributed to loss of Gila Topminnow populations since the species was originally listed in 1967, and likely historically. Climate change trends are likely to continue, and the impacts on species will likely be complicated by interactions with other factors (e.g., interactions with nonnative species and other habitat-disturbing activities). 


Habitat


The habitat requirements of Gila Topminnows are broad; although preferring shallow, warm, fairly quiet waters, they also are easily acclimated to a much wider range of conditions including both lentic and lotic habitats with moderate currents (USFWS 1998, 2008h). Gila Topminnows formerly occupied headwater springs, vegetated margins, and backwater areas of intermittent and perennial streams and rivers (AGFD 2001), appearing to prefer shallow warm water in a moderate current with dense aquatic vegetation and algae mats. Gila Topminnows can withstand water temperatures from near freezing to 90°F to 100°F, and can live in a fairly wide range of water chemistries, pH ranging from 6.6 to 8.9, dissolved oxygen from 2.2 to 11 mg/L, and salinities from tap water to sea water. Gila Topminnows are omnivorous, likely using a broad spectrum of foods such as detritus and amphipod crustaceans; but also feeding voraciously on aquatic insect larvae, especially mosquitoes, when abundant (AGFD 2001).


Reproductive Biology


Gila Topminnows are viviparous, and females exhibit superfetation, in which two or more groups of embryos develop simultaneously at different stages (AGFD 2001; USFWS 2008h). The reproductive season normally lasts from April through November, but young may be produced year-round in some thermally stable springs. The typical brood size ranges from 10 to 15 young, with larger broods produced during the summer. Brood size and the onset of breeding can be influenced by several factors, such as food abundance, photoperiod, temperature, predation, and female size. Sexual maturity can be attained as early as 2 months or as late as 11 months following birth, depending on the season of birth.


Rangewide Distribution and Abundance


Historically, the Gila Topminnow was abundant in the Gila River drainage in New Mexico, Arizona, and Mexico and was one of the most common fishes of the Colorado River basin, particularly in the Santa Cruz system (AGFD 2001; USFWS 2008h). Presently, only 11 of the 15 recent natural Gila Topminnow populations are considered extant and only four (Cienega Creek, Monkey Spring, Cottonwood Spring, and Fresno Canyon) do not contain nonindigenous fish and, therefore, can be considered currently secure from nonindigenous fish threats. There have been at least 175 wild sites stocked with Gila Topminnow; however, topminnows persist at only 18 of these locations, including one site that is outside the historical range and four sites containing nonindigenous fish species. 


Arizona Distribution and Abundance


In Arizona, the Gila Topminnow historically was found in most perennial springs, streams, and vegetated margins of rivers in the Gila River drainage in Yavapai, Gila, Pinal, Maricopa, Graham, Greenlee, Cochise, Pima, Santa Cruz, and Yuma counties (AGFD 2001). Currently, disjunct populations are present in nine to 11 natural locations, 22 to 24 reintroduced locations within the Gila River drainage, and one location in the Bill Williams River drainage (Yerba Mansa). Of these locations, 15 are springs and the remainder consists of creeks and washes. 


Status and Distribution in the Action Area


There is no suitable habitat, or known occurrences of this species, within the footprint of the proposed mine, and surveys for this species have not been conducted within the action area for the purposes of the proposed is project. As part of an ongoing program established by the Bureau of Reclamation, Cienega Creek was one location in the Gila River basin where fish monitoring was conducted from 2007 through 2010 (Kesner and Marsh 2010; Marsh and Kesner 2011). Sampling was conducted at two locations in Cienega Creek (Station 1 and Station 2 [see Figure 87] as described above for the Gila Chub); and 26 Gila Topminnows were taken in 2007, 96 in 2008, 61 in 2009, and 255 in 2010. Lower Davidson Canyon Creek (from the confluence with Cienega Creek up to the location where a head cut forms a barrier to upstream movement) may provide suitable habitat for this species during high-water events. 


Gila Topminnows have been reported recently from the Las Cienegas NCA and from the Cienega Creek Natural Preserve within the action area (Simms 2009; USFWS 2005b). Gila Topminnows were considered “numerous” in Stream Reaches 2 and 3 in 2005 (USFWS 2005b), and in 2006, approximately 100 were collected immediately upstream of Stream Reach 2 (USFWS 2005a). Gila Topminnows have been reported in the past within additional reaches of Cienega Creek during various survey efforts from 1985 to 1995 (Weedman et al. 1996). USFWS (1998) reports that Gila Topminnows are found in over 13 km of Cienega Creek and that no nonnative fish are present within this stretch, representing the largest natural topminnow habitat known within the species entire range. Gila Topminnows were captured by the BLM within the lower and upper reaches of Cienega Creek in 2005, 2007, and 2008, and one was captured within Mattie Canyon in 2007 but none were observed in 2008 (Ehret and Simms 2009). Gila Topminnows within Cienega Creek have experienced statistically significant declines since 1989; however, the species has remained present in most of the sampling stations from 1989 through 2005, and appears to have expanded back into Mattie Canyon in 2006 (Bodner et al. 2007). As part of an effort intended to create, enhance, and protect habitat for at-risk species within the Las Cienegas NCA, Caldwell et al. (2011) identified numerous new suitable renovated pond sites for Gila Topminnow re-establishment within Upper and Lower Cienega Creek, and within other portions of the Empire Valley.


Huachuca Water Umbel


Listing Status


The Huachuca water umbel (Lilaeopsis schaffneriana var. recurva) was listed as an endangered species on January 6, 1997 (USFWS 1997c). Critical habitat was designated on July 12, 1999 (USFWS 1999).


Critical Habitat Designation


Critical habitat for Huachuca water umbel includes seven units in the following areas: Sonoita Creek, Santa Cruz River, Scotia Canyon, Sunnyside Canyon, Garden Canyon, and the Verde River in Yavapai County; lower Gila River, San Pedro River, and Aravaipa Creek in Pinal and Graham counties; portions of Eagle Creek in Graham and Greenlee counties; and the upper Gila River in Catron, Grant, and Hidalgo counties, New Mexico (USFWS 1999). The PCEs of critical habitat include, but are not limited to, the following habitat components (USFWS 1999:37444):


1. Sufficient perennial base flows to provide a permanently or nearly permanently wetted substrate for growth and reproduction of Lilaeopsis;


A stream channel that is relatively stable but subject to periodic flooding, which provides for rejuvenation of the riparian plant community and produces open microsites for Lilaeopsis expansion;


A riparian plant community that is relatively stable over time and in which nonnative species do not exist or are at a density that has little or no adverse effect on resources available for Lilaeopsis growth and reproduction; and


In streams and rivers, refugial sites in each watershed and in each reach, including but not limited to, springs or backwaters of main stem rivers, allowing each population to survive catastrophic floods and recolonize larger areas.


There is no designated critical habitat for this species within the action area.


Taxonomy


In the genus Lilaeopsis, the species schaffneriana is one of five species in North America and contains only one variety, recurva (AGFD 2003). The USFWS originally listed this taxon as Lilaeopsis schaffneriana ssp. recurva (USFWS 1997c). As of November 13, 1999, however, L. schaffneriana var. recurva is used by USFWS in its List of Endangered and Threatened Plants (AGFD 2003). Subspecies recurva is used by other authorities.


Threats and Limiting Factors


Habitats for Huachuca water umbel are threatened by growing water demands and associated diversions and impoundments, livestock grazing (which contributes to the degradation of watersheds resulting in destructive flooding), introduction of invasive nonnative plant species, and sand and gravel mining (AGFD 2003; USFWS 2008f). Some wetland areas occupied by Huachuca water umbel have been invaded by nonnative plants, including Bermuda grass (Cynodon dactylon) and watercress (Rorippa nasturtium-aquaticum). There is evidence that water umbels are often outcompeted, and sometimes even eliminated, by these nonnative species. Huachuca water umbel seems to do best along stream courses where flooding and scouring periodically remove competing vegetation, situations where Huachuca water umbel persists because of its ability to recolonize from rhizomes. After spring floods scour a riparian system containing Huachuca water umbel, it is typically one of the first plants to reestablish. 


Similar to the previously-discussed species, the effects of climate change (i.e., decreased precipitation and water resources) are a threat to many species, including the Huachuca water umbel. For example, temperatures rose in the 20th century and warming is predicted to continue over the 21st century, and although climate models are less certain about predicted trends in precipitation, the southwestern United States is expected to become warmer and drier (USFWS 2007b). In addition, precipitation is expected to decrease in the southwestern United States, and many semi-arid regions will suffer a decrease in water resources due to climate change, as a result of less annual mean precipitation and reduced length of snow season and snow depth. Approximately half of the precipitation within the range of the Huachuca water umbel typically falls in the summer months; however, the impacts of climate change on summer precipitation are not well understood. Drought conditions in the southwestern United States have increased over time and have likely contributed to loss of Huachuca water umbel populations since the species was originally listed in 1997, and likely historically. Climate change trends are likely to continue, and the impacts on species will likely be complicated by interactions with other factors (e.g., interactions with nonnative species and other habitat-disturbing activities). 


Habitat


The Huachuca water umbel is an herbaceous, semiaquatic to occasionally fully aquatic, perennial plant requiring perennial water, gentle stream gradients, and mild winters; occurring in cienegas or marshy wetlands at elevations ranging from approximately 2,000 to 6,000 feet above mean sea level within Sonoran desertscrub, grassland or oak woodland, and conifer forest vegetation communities (AGFD 2003; USFWS 1999). Plants can be found in unshaded or shaded sites in shallow water, saturated soil near seeps, or in springs and streams where it grows in submerged sand, mud, and/or silt in water depths ranging from 2.0–16.0 inches, but occasionally as deep as 10.0 inches. The current availability of habitat for the Huachuca water umbel is of concern as cienegas, perennial streams, and rivers in the desert southwest are becoming increasingly rare with estimates that up to 90% of the riparian habitat along Arizona’s major desert watercourses have been lost, degraded, or altered over the years; and this species only occupies a small portion of these rare habitats. 


Reproductive Biology


The Huachuca water umbel is an herbaceous, semi-aquatic perennial plant with slender, erect leaves that reproduces sexually through flowering and asexually from rhizomes, which is likely the primary reproductive mode (USFWS 1997c). An additional dispersal opportunity occurs as a result of the dislodging of clumps of plants, possibly allowing this species to re-root in different sites along an aquatic system during flooding or high-flow events. Flowering has been observed from March through October, although Huachuca water umbel typically flowers in June through August, with fruits developing in July through September (Arizona Rare Plant Committee n.d.[2002]).


Rangewide Distribution and Abundance


The currently known range of Huachuca water umbel includes southeastern Arizona and adjacent Sonora, Mexico (USFWS 1999). Within this range, the plant has been documented at 28 sites (Pima County 2001); 24 in Arizona and four in Mexico. Populations in Mexico are found along Black Draw, a few miles south of the San Bernardino National Wildlife Refuge (NWR) boundary and at Los Fresnos, approximately 2 miles south of the International Boundary southwest of the Huachuca Mountains. Huachuca water umbel apparently has been extirpated from six of the 28 previously documented sites (Pima County 2001), including four sites in Arizona: two sites at Saint David, Tucson (Santa Cruz River), and Monkey Springs (AGFD 2003). 


Arizona Distribution and Abundance


In Arizona, Huachuca water umbel has been documented at disjunct locations in Santa Cruz, Cochise, and Pima counties (AGFD 2003). In Santa Cruz County, it is known from Canelo Hills/Turkey Creek, Sonoita Creek, and the San Rafael Valley. Populations in Cochise County include the Huachuca Mountains, San Pedro River, and San Bernardino Valley. The majority of plants in Arizona are found along the San Pedro River. Prior to 2001, the only known extant sites in Pima County were at Empire Gulch in the Las Cienegas NCA (Pima County 2001). In 2001, two new populations were discovered in Pima County: one at the Cienega Creek Natural Preserve and one at Bingham Cienega. The Bingham Cienega Preserve population (or metapopulation) includes scattered groups of plants distributed throughout the preserve. 


Status and Distribution in the Action Area


Surveys for this species have not been conducted within the action area for the purposes of the proposedis project, and although habitat for this species may occur, there are no known occurrences of this species within the footprint of the proposed mine. Before 2001, the only known extant site of the Huachuca water umbel in Pima County was at Empire Gulch in the Las Cienegas NCA, which is within the action area (Pima County 2001). Since that time, this species has been found in other locations within the action area: in a small patch along Cienega Creek in the county’s reserve upstream from of the confluence of Cienega Creek and Davidson Canyon (Engineering and Environmental Consultants Inc. [EEC] 2001); in Las Cienegas NCA, from the confluence of Cienega Creek with Gardner Canyon north to the northern boundary of the NCA, and; in middle Cienega Creek (AZHGIS 2011). The Huachuca water umbel populations within Las Cienegas NCA include (BLM 2011) (Figure 98, Appendix D): 1) 19 patches recorded between the headwaters of Cienega Creek near the southern boundary of the NCA, north to the confluence of Cienega Creek with Gardner Canyon; 2) 61 patches recorded between the confluence of Cienega Creek with Mattie Canyon, north to Powerline Road; 3) 16 patches recorded within Cienega Creek between the Narrows Powerline Road, north to the Narrows; 4) 1 patch recorded within Lower Empire Gulch between Rattlesnake Tank and the confluence with Cienega Creek; and 5) 3 patches recorded within Mattie Canyon between the spring source and the confluence with Cienega Creek. 


Jaguar


Listing Status


The Jaguar was listed as an endangered species in the U.S. portion of the species range on July 22, 1997 (USFWS 1997b), without critical habitat. The non-U.S. population was listed as endangered in 1972 (USFWS 2000). In 2008, the USFWS formalized its determination that a U.S. recovery plan for the Jaguar would not advance the conservation of the species (USFWS 2008e). In 2010, the USFWS announced that designation of critical habitat is of the Jaguar is prudent (USFWS 2010a). As a result, the USFWS, together with the Jaguar Recovery Team, is in the process ofhave developeding a recovery outline, with scientific population and habitat analyses, for Jaguars in the northern portion of their range, which will be considered in the preparation of a critical habitat proposal for the species in the northern portion of their range (Jaguar Recovery Team 2012). This document is “based on the best currently available information” and “it provides a preliminary strategy for the Jaguar that will guide recovery actions until a recovery plan is available” (Jaguar Recovery Team 2012:3).	Comment by Angela Barclay: http://www.fws.gov/southwest/es/arizona/Documents/SpeciesDocs/Jaguar/049777%20-%20Jaguar%20Recovery%20Outline.pdf


Taxonomy


The Jaguar is the only extant representative of the genus Panthera in the Americas (Eizirik 2001). Recent studies have failed to find evidence for well defined subspecies of Jaguar; there is clinal north-south variation, but the differentiation within the supposed subspecies is larger than that between them and thus does not warrant subspecies subdivision due to the absence of a clear geographical subspecies structure. 


Threats and Limiting Factors


Habitat destruction and modification, and the illegal killing of Jaguars are the two most significant threats to the Jaguar (Jaguar Recovery Team 2012). The legal (and illegal) killing of Jaguars and their potential prey species have also contributed to the historical decline of the species in the U.S. (USFWS 2008c). Despite protections, illegal killing of Jaguars continues to be a major threat to the species south of the U.S.-Mexico border, and the U.S. has little authority to implement actions needed to recover species outside its borders (Jaguar Recovery Team 2012). Human population growth and development has both direct and indirect impacts on Jaguar survival and mortality because it fragments habitat and isolates populations of Jaguars and other wildlife. Further, roads may directly impact Jaguars and their habitat, resulting in mortality caused by vehicles, disturbance, habitat fragmentation, changes in prey numbers or distribution, and provision of increased access for legal or illegal harvest. There are no known diseases or predators that threaten the Jaguar (USFWS 1997b); however, the potential role of disease is poorly understood for the Jaguar, and wild felid diseases are an increasing threat to wild cats due to habitat restriction and fragmentation and encroachment from domestic animals (Jaguar Recovery Team 2012). 


Other cCurrent threats identified by USFWS include the development of infrastructure projects (e.g., pedestrian fences, etc.) along the U.S.-Mexico international border, which could impede the movements of Jaguars (USFWS 2008c). The legal or illegal killing of Jaguars and their potential prey species have also contributed to the historical decline of the species in the U.S.Recent drought and apparent climate change, resulting in habitat loss, fragmentation, and degradation, are thought to be a limiting factor within the range of this species in Arizona and New Mexico (e.g., the montane woodlands at higher elevations in the Santa Rita, Santa Catalina, and Huachuca Mmountains have all experienced drought and associated large-scale catastrophic wildfires in recent years).


Figure 9. Huachuca Water Umbel Locations.



Section 4(a)(1) of the ESA outlines five factors to consider when a species is a candidate for listing as threatened or endangered, one of which is “other natural or manmade factors affecting its continued existence” and includes a discussion of climate change (Jaguar Recovery Team 2012). Similar to the previously-discussed species, the effects of climate change (i.e., decreased precipitation and water resources) are a threat to many species, including the Jaguar. For example, temperatures rose in the 20th century and warming is predicted to continue over the 21st century, and although climate models are less certain about predicted trends in precipitation, the southwestern United States is expected to become warmer and drier (USFWS 2007b). In addition, precipitation is expected to decrease in the southwestern United States, and many semi-arid regions will suffer a decrease in water resources due to climate change, as a result of less annual mean precipitation and reduced length of snow season and snow depth. Approximately half of the precipitation within the range of the Jaguar typically falls in the summer months; however, the impacts of climate change on summer precipitation are not well understood. Drought conditions in the southwestern United States have increased over time and may have contributed to loss of Jaguar populations since the species was originally listed in 1997, and possibly historically. Climate change trends are likely to continue, and the impacts on species will likely be complicated by interactions with other factors (e.g., stochastic events driven by climate, such as drought and wildfires in Jaguar habitat, and other habitat destruction and fragmentation) (Jaguar Recovery Team 2012). 


Habitat


Jaguars are known from a variety of vegetation communities in North and South America, and in southern Sonora, Sinaloa, Nayarit, and Jalisco. Range-wide, Jaguars appear to prefer a warm, tropical climate, including lowland wet communities, swampy savannas or tropical rain forests (USFWS 2008c). In the southwestern U.S., the more open, dry habitat of has been identified as marginal in terms of water, cover, and prey densities (Rabinowitz 1999); however, others have documented Jaguars in northwestern Mexico and the southwestern U.S. in more , but they are also known to occur in arid areas, including thornscrub, desertscrub, lowland desert, mesquite grassland, Madrean oak woodland, and pine-oak woodland communities of northwestern Mexico and southwestern U.S. with a closed vegetative structure (Boydston and López Gónzalez 2005; McCain and Childs 2008). Based on 25 Jaguar sighting records in Arizona, the majority of Jaguars were observed in scrub grasslands (56%) and Madrean evergreen forests (20%), all were within 6.2 miles of a water source, and most occurred in moderately rugged to extremely rugged terrain (Hatten et al. 2005). Additionally, river valleys, and other drainage features, likely “provide travel corridors for Jaguars, along with higher prey densities, cooler air, and denser vegetation than surrounding habitats” (Jaguar Recovery Team 2012:13). 


As part of the process of developing a recovery outline for Jjaguars in the northern portion of their range, and in the preparation of a critical habitat proposal for the species, habitat suitability criteria for the Jjaguar has been developed, and a map was produced delineating potential Jjaguar habitat (approximately 6.5 million acres) in Arizona and New Mexico (Hatten et al. 2003) (Figure 10). Additionally, a study was conducted to design a blueprint of priority conservation areas, composed of core habitats (i.e., conservation units) and conservation corridors, for Jaguars in the U.S.-Mexico border region (Grigione et al. 2009). The areas were identified based on sightings of the species from the early 1900s to 2003, conducting field surveys, and holding a GIS-based habitat mapping workshop in which scientists shared information on the distribution and status of the species. The two units that were delineated with the highest priority in the Arizona-Mexico border region include the Sierra Madre North and the Sky Islands Units. Two corridors connecting the Sierra Madres and the Sky Islands were also identified as units needing further study. 


In the U.S.-Mexico borderlands, peccaries (javelina) and deer (white-tailed [Odocoileus virginianus] and mule [O. hemionus]) are presumably dietary mainstays; range-wide, the list of prey taken by Jjaguars includes more than 85 species, including numerous species of turtles, birds, fish, and livestock (AGFD 2004). Other potential prey species in the southwestern U.S. include coatis (Nasua nasua), skunk 


Figure 10. Potential habitat for the Jaguar within Southeastern Arizona.









(Mephitis spp., Spilogale gracilis), raccoon (Procyon lotor), and jackrabbit (Lepus spp.) (Hatten et al. 2005). Studies indicate that Jjaguars selectively use areas away from certain forms of human influence (USFWS 2008c). 


Jaguars have relatively large home ranges and appear to select relatively intact habitats away from human settlements (USFWS 2008c). Jaguar home ranges are highly variable and depend on topography, available prey, and population dynamics. Home ranges and are variablevary: from 11–15 square miles in Belize; and from 10–25 square miles for females in the dry and wet seasons, respectively, in Jalisco, Mexico (Brown and López González 2001; USFWS 2008c); from 5–52 square miles during the wet season and 11–64 square miles during the dry season for males in Brazil, Venezuela, and Belize; and 38 square miles for two males and 16 square miles for four females in the tropical deciduous forest for Jalisco, Mexico (Jaguar Recovery Team 2012). Limited home range studies have been conducted for Jaguars in northwestern Mexico, The average home range of radio-collared male Jaguars in Venezuela was from 19–30 square miles but telemetry data from an adult female in Sonora, Mexico during the dry season was 39 square miles, and c. amera trap data indicated that the average male home range in Sonora is 32–77 square miles. No home range studies using standard radio-telemetry techniques have been conducted for Jaguars in northwestern Mexico or southwestern U.S.; however, but McCain and Childs (2008), based on the use of camera-traps in south-central Arizona, report one male Jaguar was reported in south-central Arizona as having a minimum observed “range” of 525 square miles McCain and Childs (2008); however, female Jaguar scat was used at some camera traps at various times and the potential influence of this on the observed range of this male is unknown (Jaguar Recovery Team 2012). 



Reproductive Biology


Jaguars generally breed year-round; however, at the south and north ends of their range, they may breed only in the spring (AGFD 2004; USFWS 2008c; Jaguar Recovery Team 2012). Gestation period is approximately 100 days, and litters range from one to four cubs (usually two), and cubs remain with their mother for nearly two years. Females begin sexual activity at three years of age and males at four. Jaguars have been reported to live up to 11–12 years in the wild. 


Rangewide Distribution and Abundance


Jaguars historically ranged from the southern U.S. (California, Arizona, New Mexico, Texas, and possibly Louisiana) to southern Argentina (AGFD 2004; USFWS 2008c). Currently, they range from the southwestern U.S. (Arizona, New Mexico and Texas) to Brazil and northern Argentina. Abundance and population trends for the Jaguar are not well known; however, 5,680 observations of jaguars have been reported at 535 separate locations throughout the species’ range during the past 10 years (USFWS 2010a). The Jaguar is known to be extant in about 3.4 million square miles, which represents 46% of its historical range; the probability of long-term survival of the Jaguar is considered high in 70% of the currently occupied range (over 2.3 million square miles), and it is considered to be extirpated in 37% of its historical range (Sanderson et al. 2002). 


The last Jaguar sightings in California, Texas, and Louisiana were documented in the late 1800s to early 1900s (Brown and López González 2001; USFWS 2008c; Jaguar Recovery Team 2012). More than 60 Jaguars are reported as having been killed in Arizona and New Mexico between 1900 and 2000. Sightings in the U.S. in the late twentieth century to the present have occurred mainly along the U.S.-Mexico international border. Five, possibly six, individual Jaguars were documented in the U.S. between 1996 and 2011: two in New Mexico and three or four in Arizona. Three records of a female with kittens have been documented in the U.S., although none since 1910, and no females have been confirmed in the U.S. since 1963. The most northern recently documented breeding population of Jaguars occurs about 130 miles south of the U.S.-Mexico international border.


In northwestern and western Mexico, Jaguars occur in Colima, Jalisco, Nayarit, Sinaloa, Chihuahua, and Sonora to the border with the U.S. (Jaguar Recovery Team 2012). Breeding populations currently occur in Jalisco, Nayarit, Sinaloa, and Sonora with the most northern recently documented breeding population of Jaguars occurring in Sonora approximately 130 miles south of the U.S.-Mexico international border (Brown and López-González 2001). Approximately 30 miles south of the U.S. border near Naco, Mexico, two Jaguars have been documented at Rancho El Aribabi, Sonora, and one Jaguar has been documented in the Sierra Los Ajos since 2009. Jaguar population estimates in northwestern Mexico are 50-271 in Sonora, 211 in Sinaloa, 92 in Nayarit, and 176-500 in Jalisco (Jaguar Recovery Team 2012). 


Arizona Distribution and Abundance





The number of historical records of female Jaguars with young in Arizona suggests that there was once a breeding population in the state; however, because females have not been observed in the U.S. in nearly 50 years, Jaguars in the U.S. are thought to be part of a population originating (and breeding) in Mexico (USFWS 2008c). Additionally, it appears that Arizona does not support a significant Jaguar population because the southwestern U.S. lies at the extreme northern limit of the Jaguar’s range, and may support only marginal habitat for the species because of recent altered habitat from drought and associated large-scale catastrophic wildfires in recent years. Hatten et al. (2003) estimated that 21% to 30% of Arizona (23,940–34,200 square miles) is potentially suitable as Jaguar habitat; however, the species currently occurs on an occasional basis in only a small portion of this area. The habitat suitability map that was produced delineating potential Jaguar habitat indicated that there is approximately 6.5 million acres in Arizona and New Mexico (Hatten et al. 2003) (see Figure 109).


Historically, Jaguars have been reported at numerous locations in Arizona, as far north as the Grand Canyon; however, all Arizona records since 1965 have been in the southern portion of the state, one record near the Santa Cruz River and the other records in the Peloncillo, Baboquivari, Dos Cabezas, Patagonia, and Santa Rita, and Whetstone mountain ranges within Cochise, Pima, and Santa Cruz counties (Brown and López González 2001; USFWS 2008c; AGFD 2011; Jaguar Recovery Team 2012) (see Figure 109). Two male Jaguars were repeatedly photographed in southeastern Arizona, one of which was the same individual that was observed in the Baboquivari Mountains in 1996, and this same male was captured, collared, and released in February 2009 (AGFD 2009; USFWS 2008c). Because tracking-collar data transmitted in the days following the capture and collaring indicated a reduced pattern of movement and foraging, the male was recaptured and evaluated by expert veterinarians at the Phoenix Zoo and he was diagnosed with severe and unrecoverable kidney failure so he was euthanized (AGFD 2009). 


Prior to 2011, the nearest known recent sighting of a Jaguar to the action area was in the Baboquivari Mountains in 2009: the easternmost portion of the range of this individual was located approximately 20 miles southwest of the action area (WestLand 2011a). In June of 2011, an unconfirmed sighting (AGFD Class II-7) of a Jaguar was reported in Mansfield Canyon in the Santa Rita Mountains in Santa Cruz County (personal communication, Eric Gardner, AGFD Non-Game Species Coordinator, 2011): this sighting was approximately 13 miles south of the proposed mine footprint and 8 miles south of the action area. On November 19, 2011, a confirmed sighting of an adult male Jaguar occurred when heit was treed by a mountain lion hunter and his dogs in a canyon in the Whetstone Mountains in Cochise County approximately 25 miles east of the proposed project area and 10 miles east of the action area (AGFD 2011; Jaguar Recovery Team 2012).


Status and Distribution in the Action Area


Historically, there are several records of Jaguars from southern Arizona, three of which are known from the Santa Rita Mountains (Helvetia in 1917, base of Mt. Baldy in 1918, and Greaterville in 1919), and one from the Empire Mountains (1961) within the action area (Brown and López González 2001). There have been no confirmed sightings of Jaguars in the action area since 1961. 


Surveys for this species have not been conducted within the action area for the purposes of the proposedis project; however, the University of Arizona has received funding for a three-year project to detect and monitor Jaguars through the use of still and video “camera traps” motion-sensor “trail” cameras along the northern boundary of the US-Mexico international border, from the Baboquivari Mountains in Arizona to the Animas Mountains in New Mexico (Jaguar Recovery Team 2012need reference). Most of the cameras are expected be located on public lands; although no specific sites have been selected, it is possible that some cameras will be located within the Santa Rita Mountains and possibly even within or adjacent to the action area. 


Lesser Long-nosed Bat


Listing Status 


The Lesser Long-nosed Bat was listed as endangered in 1988 without critical habitat (USFWS 1988). A recovery plan was completed in 1997 (USFWS 1997a).


Recovery Plan


No recovery units or management areas were developed as part of the 1997 recovery plan; however, the plan The recovery plan states that the Lesser Long-nosed Bat will be considered for down-listing to threatened once three major maternity roosts and two post-maternity roosts in the U.S. and three maternity roosts in Mexico have remained stable or increased in size for at least 5 years, following the approval of the Recovery Team (USFWS 1997a). Following a 5-year review of the status of Lesser Long-nosed Bat, USFWS determined that while Lesser Long-nosed Bat populations do not currently meet the definition of “endangered,” the protection afforded by the ESA is warranted because of the continued vulnerabilities of key roost sites (USFWS 2007c). 


Taxonomy


The Lesser Long-nosed Bat was originally listed as Leptoynycteris sanborni, Sanborn’s Long-nosed Bat (USFWS 1988). Wilkinson and Fleming (1996) support the classification of this bat as Leptonycteris curasoae. They further define two subspecies, L. c. curasoae (found in the southern portion of the range) and L. c. yerbabuenae (found in the northern portion of the range). Some researchers support the raising of L. c. yerbabuenae to specific status as Leptonycteris yerbabuenae (Cole and Wilson 2006). However, USFWS currently classifies the listed entity as Leptonycteris c. yerbabuenae. Information gathered during the 5-year status review indicates that additional investigation into the taxonomy of the Lesser Long-nosed Bat is warranted (USFWS 2007c).


Threats and Limiting Factors


The primary threats to the Lesser Long-nosed Bat are roost site loss or disturbance and impacts to forage availability (USFWS 2007c). Other tThreats that have contributed to the current endangered status of the species include: roost disturbance and deterioration, border activities, recreation, vandalism, fire, vampire-bat control, mine closures, and forage availability. 


Similar to the previously-discussed species, the effects of climate change (i.e., decreased precipitation and water resources) are a threat to many species, including the Lesser Long-nosed Bat. For example, temperatures rose in the 20th century and warming is predicted to continue over the 21st century, and although climate models are less certain about predicted trends in precipitation, the southwestern United States is expected to become warmer and drier (USFWS 2007b). In addition, precipitation is expected to decrease in the southwestern United States, and many semi-arid regions will suffer a decrease in water resources due to climate change, as a result of less annual mean precipitation and reduced length of snow season and snow depth. Approximately half of the precipitation within the range of the Lesser Long-nosed Bat typically falls in the summer months; however, the impacts of climate change on summer precipitation are not well understood. Drought conditions in the southwestern United States have increased over time and may have contributed to loss of Lesser Long-nosed Bat populations since the species was originally listed in 1988, and possibly historically. Climate change trends are likely to continue, and the impacts on species will likely be complicated by interactions with other factors (e.g., interactions with habitat-disturbing activities and impacts to forage resources). 


Habitat


In the U.S., suitable Lesser Long-nosed Bat habitat includes desert grasslands and shrublands up to the oak transition zone; plant communities typically occupied by the species are paloverde-saguaro, semidesert grassland, and oak woodland (USFWS 1997a). A suitable day roost, typically a cave or mine, is probably the most important habitat requirement; however, potentially suitable roosts must be within reasonable foraging distances of sufficient amounts of required foods (the nectar and pollen of paniculate agave flowers and the nectar, pollen, and fruit produced by columnar cacti). In Arizona, four species of paniculate agaves: Palmer’s agave (Agave palmeri), Parry’s agave (A. parryi), desert agave (A. deserti), and amole (A. schotti), and two columnar cacti; saguaro cactus and organ pipe cactus (Stenocereus thurberi), provide the main food sources for this nectivorous bat. The columnar cacti occur in lower-elevation areas of the Sonoran Desert region while the paniculate agaves are found primarily in higher-elevation areas, such as desert grasslands, shrublands, and montane habitats. Concentrations of food resources for this species are patchily distributed and available seasonally; cactus flowers and fruits are available during the spring and early summer, while blooming agaves are primarily available during mid- to late summer (typically from July through early October). 


Foraging areas experiencing regular, ongoing use, based on nectar and pollen production, may be of particular importance to the Lesser Long-nosed Bat, as they appear to select areas with evidence of high resource abundance in previous years (old floral stalks) suggesting site fidelity to particular agave stands (USFWS 2007c). A reduction in, or further fragmentation of, agave populations could have serious effects on bat behavior, forcing individual Lesser Long-nosed Bats to travel farther, to roost in suboptimal situations, or to compete with one another for food at remaining plants. These effects likely would be especially evident during years of low flower production, when energy expended by bats is appreciably higher. The Lesser Long-nosed Bat is known to fly long distances from occupied roost sites to foraging sites; night flights from maternity colonies to flowering columnar cacti have been documented in Arizona at distances of up to 15 miles, and in Mexico up to 38 miles. Lesser Long-nosed Bats have been documented using hummingbird feeders many miles away from the closest potential roost site, including during the winter in Tucson (Lowery et al. 2009). Lesser Long-nosed Bat visitation rates to individual agave plants appear to increase as the number of flowering umbels per plant increase and where blooming progresses to mid-inflorescence, and foraging rates appear to decrease as blooming moves to the top of plants (USFWS 2007c). 


Lesser Long-nosed Bats roost in caves and abandoned mines and tunnels (USFWS 1988). Lesser Long-nosed Bats are known to “roost-switch”, possibly in response to forage availability, which makes the small number of known roosts potentially significant to the population (USFWS 2007c). A colony of bats may move among several roost sites, and they may require multiple roost sites to meet their foraging and reproductive needs (Cole and Wilson 2006). The lack of, or presence of few Lesser Long-nosed Bats at a roost at one time does not indicated that bat numbers have declined or mean that the roost site is insignificant, or vice versa (USFWS 2007c). The number of known roosts is limited; therefore, the loss of even one or two key roost sites could threaten the population. 


Reproductive Biology


In Arizona, Lesser Long-nosed Bat roosts are typically occupied from April to as late as early November (Slauson 2000), although the species has been recorded at hummingbird feeders in Tucson during the winter (Lowery et al. 2009). During spring, adult females, most of which are pregnant, arrive in Arizona and gather into maternity colonies in the southwestern portion of the state at low elevations near concentrations of flowering columnar cacti (USFWS 2007c). Maternity colonies disband in July and August after the young are volant, and there is a decline of food resources around maternity roosts. 
A coincidental increase of blooming agaves results in most females and young moving north and east to late summer roosts, some moving to higher elevations (up to more than 6,000 feet above mean sea level), primarily in southeastern Arizona near high concentrations of blooming paniculate agaves. Dates of these seasonal movements, however, are variable from one year to the next based on observations (USFWS 1997a). 


Rangewide Distribution and Abundance


The Lesser Long-nosed Bat is found from southern Arizona and extreme southwestern New Mexico, through western Mexico, and south to El Salvador (USFWS 1997a). There were 17 known major Lesser Long-nosed Bat roost sites in Arizona and Mexico in the early 1990s and 12 major maternity roost sites. Based on surveys conducted in 1992 and 1993, it was estimated that more than 200,000 bats occupied 16 of the 17 sites and that the maternity roosts are occupied by more than 150,000 bats. Current population numbers of Lesser Long-nosed Bats exceed the levels known and recorded at the time of listing in 1988 (USFWS 2007c). Numbers of Lesser Long-nosed Bats at most of the roost sites in both the U.S. and Mexico are stable or increasing; however, the number of known roost sites has not increased significantly.


Arizona Distribution and Abundance


In southern Arizona, Lesser Long-nosed Bat roosts have been found from the Picacho Mountains (Pinal County) southwest to the Agua Dulce Mountains (Pima County), southeast to the Chiricahua Mountains (Cochise County), and south to the international boundary (USFWS 2008c). Individuals have also been observed near the Pinaleño Mountains (Graham County) and as far north as Phoenix and Glendale (Maricopa County) and from far southwestern New Mexico in the Animas and Peloncillo mountains (Hidalgo County) (USFWS 1997a). There are three known Lesser Long-nosed Bat maternity roosts (Copper Mountain, Bluebird, and Old Mammon) and approximately 40 total Lesser Long-nosed Bat lesser long-nosed bat roosts in Arizona (USFWS 2007c). Population estimates at Arizona roosts (maternity and post-maternity) were identified in the Lesser Long-nosed Bat Recovery Plan (USFWS 1997a). 


According to USFWS (2007c), numbers provided do not accurately represent the total number of Lesser Long-nosed Bats in Arizona for the following reasons: 1) counts include a combination of maternity roosts and late-summer roosts; 2) only those roosts identified in the Lesser Long-nosed Bat Recovery Plan are monitored; 3) multiple counts at each roost each year are not conducted; and 4) roost-monitoring experience indicates that developing a definitive population estimate for this species is difficult. Bats found in maternity roosts early in the year could occupy late-summer roosts, resulting in double counting of some individuals. Furthermore, the number of Lesser Long-nosed Bats at any given roost fluctuates considerably each year and among years. 


In addition, researchers have found increasing, stable populations at roost sites not identified for monitoring in the Lesser Long-nosed Bat Recovery Plan, including steady increases in numbers of Lesser Long-nosed Bats at roost sites on Fort Huachuca in the Huachuca Mountains, based on monitoring over the past 10 years (USFWS 2007c). Known Lesser Long-nosed Bat maternity roosts are all more than 75 miles from the proposed project footprint; however, known major postmaternity roosts, including Patagonia Bat Cave and State of Texas, are within about 40 miles of the proposed project footprint, and several small postmaternity roosts are closer. 


Status and Distribution in the Action Area


Recent Surveys 


Agave Surveys. Palmer agave surveys in the vicinity of the proposed mine footprint were conducted between June 16 and September 8, 2008 (WestLand 2009e). Prior to the surveys, WestLand divided the project area into 2.47-acre units, for a total of 1,915 units. A random subset of 191 units (10%) was then selected for sampling; field sampling was ultimately conducted in 76 of these 191 units. Within each sampling unit, the southeast quarter (i.e., plot) was selected for detailed counts of living rosettes and flowering stems. 


A regional analysis of Palmer agave numbers also was undertaken in 2008 to better understand the significance of the agave population on the Rosemont Copper property (WestLand 2009e). The analysis focused on the north and east sides of the Santa Rita Mountains and Empire Cienega and included the Rosemont Copper property outside the impact area. A total of 116 plots (averaging 10.5 acres; 1,218 acres total) was surveyed from available access roads and rosettes and successful flowering stems were counted. Rosette density information from these plots is not directly comparable to the more intensively sampled plots in the impact area because of the difficulty seeing smaller rosettes from the road; however, successful flowering stems were considered readily visible from adjacent access roads, and these data are therefore potentially useful for comparing regional plots with plots in the impact area. 


WestLand surveyed for agave (Agave spp.) along approximately 22.4 linear miles (1,158 acres) of proposed utility corridors in 2009 (WestLand 2010), and approximately 38 acres of additional lands adjacent to the corridor in September 2011 (WestLand 2011e).


Bat Surveys. Bat surveys of the proposed project area and vicinity were conducted in 2008 (WestLand 2009f), 2009 (Buecher et al. 2010), 2010 (Buecher et al. 2010), and 2011 (WestLand 2011f). Methods included active and passive ultrasonic acoustic sampling at flowering agaves, infrared photography and observations of flowering agaves, and surveys of potential roost sites. 


In 2008, 143 potential bat roost sites (i.e., caves, mine shafts, and adits) were evaluated within the action area and surrounding region (WestLand 2009f). Of these 143 sites, 59 were within the proposed project footprint and 16 were near the proposed project footprint. Acoustic and/or roost site surveys were conducted on a total of 20 different dates between August 4 and November 12, 2008, and ultrasonic acoustic surveys and infrared surveys were conducted on five evenings between August 11 and September 16, 2008. Because Lesser Long-nosed Bats often remain silent while foraging, several sites also were monitored in 2008 with night vision equipment to further document use of flowering agaves. 


In 2009, 37 sites were examined during eight field visits conducted in August, September, and October (Buecher et al. 2010). Survey efforts in 2009 focused on sites that supported nectar-feeding bats in 2008 and sites where the potential for bats was considered high, including 1) the Helena Mine complex, which is characterized by multiple entrances, supported small numbers of L. yerbabuenae in 2008; 2) Adit S and Adit R-47, where accumulations of insectivorous bat guano was found in 2008; 3) R-46, which was not visited in 2009 but was thought to have high potential for bat use; 4) Chicago Mine (referred to as Site 9 in WestLand 2009f), which supported small numbers of Leptonycteris in 2008; and 5) R-2 (located in Sycamore Canyon), where one L. yerbabuenae was found in 2008. 


In 2010, three of the sites that were previously surveyed, including one site that contained Lesser Long-nosed Bats in 2008 and 2009 (Helena Mine complex), were revisited (Buecher et al. 2011). Additionally, the BLM conducted surveys on their lands near Helvetia late in 2010, and Lesser Long-nosed Bats were observed roosting on abandoned mine land features (Hughes 2011).


In 2011, 33 sites were examined in ten field visits in July, August and September (WestLand 2011f). Some sites surveyed were used by bats in previous years, and additional mines not covered during prior surveys were also evaluated. Evaluations included mine entry (internal surveys) and/or external roost evaluations (emergence surveys). 


Survey Results


Agaves. WestLand (2009e) reported that Palmer agave densities in the project area ranged from a minimum of 0 plants/acre to a maximum of 440 plants/acre; the mean density is approximately 56.7 plants/acre (n = 76). These results are based on sampling of 46.9 acres, or about 1% of the 4,730-acre project area. The number of agaves in the entire project area was estimated to be between approximately 196,268 and 306,209. The mean density of successful flowering stems in the project area reported by WestLand was 1.18/acre; in comparison, the mean density of successful flowering stems on regional plots was 1.14/acre. From these data, WestLand estimated that about 2.5% of the rosettes produced successful flowering stems. The range of flowering stems was estimated to be between 3,951 and 7,187 within the impact area. Although the variability per acre was much greater on regional than impact-area plots, this difference is expected, given the much larger area included in the regional survey. 


During surveys of the proposed utility corridor, 371 agave locations were recorded in 2009, and many of the agave locations included more than one plant (WestLand 2010). A total of 53 Palmer’s agaves in 37 locations were recorded during the 2011 survey (WestLand 2011e).


Lesser Long-nosed Bats. In 2008, Lesser Long-nosed Bats were documented foraging regularly on agaves in the proposed project area from late August to mid-September based on the results of acoustic and infrared surveys (WestLand 2009f). Lesser Long-nosed Bat calls were recorded at 23 of the 27 Palmer agave sites where acoustic surveys were successful (i.e., no equipment failures), and night vision equipment was successful in detecting frequent Lesser Long-nosed Bat visits to flowering Palmer agaves. 


Lesser Long-nosed Bats were documented roosting at three sites within the action area in 2008: Site 9 (the name was changed to Chicago Mine in Buecher et al. 2010), Site R-2, and the Helena Mine complex (Figure 110). The Chicago Mine was visited five separate times during 2008; approximately 12 to 15 Lesser Long-nosed Bats were present in August, and none were present in late September. The R-2 site was visited once in 2008, which resulted in the confirmed sighting of one Lesser Long-nosed Bat. A small colony of 20 to 30 Lesser Long-nosed Bats was roosting at the Helena Mine complex in 2008. Only one of these sites (Site 9/Chicago Mine) is within the proposed project footprint and is located within the proposed mine pit. Site R-2 is immediately adjacent to the southwestern portion of the proposed fence line of the preferred alternative. Lesser Long-nosed Bats also were found at the Helena Mine complex approximately 1 mile north-northeast of the fence line for the preferred alternative. 


In 2009, Lesser Long-nosed Bats were documented at the same three roosts at which they were detected in 2008 (see Figure 110). The Chicago Mine was visited two times in 2009, and approximately 32 Lesser Long-nosed Bats were documented exiting the mine. The R-2 site was visited three times in 2009, which resulted in a single Lesser Long-nosed Bat observed on August 25, 2009, more than 50 detected with acoustic sampling and infrared video cameras on September 3, 2009, and the presence of Lesser Long-nosed Bats was documented on October 13, 2009. At the Helena Mine complex, more than 5,000 Lesser Long-nosed Bats were detected during an exit count in September. 


In 2010, Lesser Long-nosed Bats were documented roosting only at the Helena Mine complex site; however, the Chicago Mine and R-2 sites were not surveyed (Figure 110). Significantly fewer (approximately 150) Lesser Long-nosed Bats were detected overall during exit counts in 2010 than in 2009 (more than 5,000) (Buecher et al. 2011). However, some of the emergence counts were stopped early because of inclement weather, so it is unclear whether the reduced counts were accurate representations of the number of bats at these roost locations. 


In 2011, Lesser Long-nosed Bats were documented roosting at the Helena Mine complex site, the Chicago Mine, and R-2 sites (WestLand 2011f) (Figure 110). At the Helena Mine complex, approximately 4,650 Lesser Long-nosed Bats were detected during an exit count in August, and during a second emergence count in September, approximately 2,021 Lesser Long-nosed Bats were recorded. At the Chicago Mine, one Lesser Long-nosed Bat was detected roosting in July. At the R-2 site, three Lesser Long-nosed Bats were detected roosting in July. 


In summary, the action area is located in the postmaternity dispersal region for Lesser Long-nosed Bat (maternity colonies in southwestern Arizona disband in July and August), and there are numerous Palmer agaves and at least three active roosts within the action area. Of these roosts, only Chicago Mine is in the proposed project footprint. Although dates of arrival at postmaternity sites are variable in Arizona from one year to the next, surveys in the action area in 2008, 2009, 2010, and 2011 indicate that Lesser Long- nosed Bats forage and occupy roosts in the area beginning at least in early August and, based on results at the Helena Complex, continuing into October. The large number of this species present at the Helena Mine complex in 2009 and 2011 indicates that this site could be a roost complex of regional importance to Lesser Long-nosed Bats.


Mexican Spotted Owl


Listing Status


The Mexican Spotted Owl was listed as a threatened species on March 16, 1993 (USFWS 1993b). The USFWS appointed the Mexican Spotted Owl Recovery Team in 1993, which produced the Mexican Spotted Owl Recovery Plan in 1995 (USFWS 1995a), and a First Revision of the Draft Recovery Plan for the Mexican Spotted Owl is now available (USFWS 2011b). The USFWS designated critical habitat for Mexican Spotted Owl, effective September 30, 2004 (USFWS 2004). 


Recovery Plan


Increased surveys since the 1995 Recovery Plan have increased knowledge of owl distribution hence the reason for the revision of the recovery plan (USFWS 2011b). Population estimates recorded 464 more owl sites from 1990 to 2004 than from 1990 to 1993 in the U.S. as a result of new surveys being completed within previously unsurveyed areas. Additionally, given these changes to and new information regarding biology, threats, and habitat needs for this species, the USFWS decided to revisit and revise the 1995 Recovery Plan. The 1995 Mexican Spotted Owl Recovery Plan identified six recovery units (RUs) in the United States and five in Mexico (USFWS 1995a); the proposed project is located within the Basin and Range – West RU. The First Revision of the Draft Recovery Plan for the Mexican Spotted Owl renamed RUs as “Ecological Management Units” (EMUs) according to current USFWS guidelines and divided the owl range within the United States into five EMUs; the proposed project remains within the Basin and Range West EMU (USFWS 2011b). There are 161 known sites or owls in the Basin and Range West EMU.






Figure 11. Lesser Long-nosed Bat known roost locations.



Critical Habitat Designation


Approximately 8.6 million acres of critical habitat for Mexican Spotted Owl was designated in Arizona, Colorado, New Mexico, and Utah, mostly on federal lands (USFWS 2004). Within this area, critical habitat is limited to areas that meet the definition of protected and restricted habitat, as described in the recovery plan. Protected habitat includes all known owl sites and all areas within mixed-conifer or pine-oak habitat with slopes greater than 40% where timber harvest has not occurred in the past 20 years. Restricted habitat includes mixed-conifer forest, pine-oak forest, and riparian areas outside protected habitat. The action area overlaps approximately 430 acres of the far northeast corner of critical habitat Unit BR-W-12 in Santa Cruz and Pima counties; however, there are no recent documented occurrences of Mexican Spotted Owls within designated critical habitat in the action area;, thus, it is considered unoccupied.


The PCEs for Mexican Spotted Owl critical habitat were determined from studies of their habitat requirements and information provided in the Recovery Plan (USFWS 2004). Since owl habitat can include both canyon and forested areas, PCEs were identified in both areas (USFWS 2004:53211): 


PCEs Primary constituent elements related to forest structure include the following:


A range of tree species, including mixed conifer, pine-oak, and riparian forest types, composed of different tree sizes reflecting different ages of trees, 30% to 45% of which are large trees with diameter at breast height (dbh) of 12 inches or more;


A shade canopy created by the tree branches covering 40% or more of the ground; and,


Large, dead trees (snags) with a dbh of at least 12 inches.


PCEs Primary constituent elements related to the maintenance of adequate prey species include the following:


High volumes of fallen trees and other woody debris;


A wide range of tree and plant species, including hardwoods; and


Adequate levels of residual plant cover to maintain fruits and seeds, and allow plant regeneration.





PCEs Primary constituent elements related to canyon habitat include one or more of the following:


Presence of water (often providing cooler and often higher humidity than the surrounding areas);


Clumps or stringers of mixed-conifer, pine-oak, pinyon-juniper, and/or riparian vegetation;


Canyon wall containing crevices, ledges, or caves; and


High percent of ground litter and woody debris.


The forest habitat attributes listed above usually are present with increasing forest age, but their occurrence may vary by location, past forest management practices or natural disturbance events, forest-type productivity, and plant succession. These characteristics may also be observed in younger stands, especially when the stands contain remnant large trees or patches of large trees. Certain forest management practices may also enhance tree growth and mature stand characteristics where the older, larger trees are allowed to persist. 


Taxonomy


The Mexican Spotted Owl, Strix occidentalis lucida, is one of three subspecies in the species S. occidentalis: the other two subspecies are the Northern Spotted Owl (S. o. caurina) and the California Spotted Owl (S. o. occidentalis) (AGFD 2005). 


Threats and Limiting Factors


The two primary reasons for the original listing of the Mexican Spotted Owl in 1993: were historical alteration of habitat as the result of timber-management practices and the threat of these practices continuing as evidenced in existing national forest plans; the danger of stand-replacing fire was also cited (USFWS 1995a). In 1995, the Mexican Spotted Owl Recovery Team perceived limited threats overall to spotted owls in the Basin and Range - West RU as the result of human activities, but considered the primary threats to spotted owls within this RU to be catastrophic wildfire, recreation, and grazing. Since publication of the 1995 Recovery Plan, USFWS acquired new information on the threats to the Mexican Spotted Owl (USFWS 2011b): threats to its population in the U.S. have transitioned from commercial-based timber harvest to the risk of stand-replacing wildfire. 


Other pPotential threats to Mexican Spotted Owl habitat include domestic and wild ungulate grazing, recreation, fuels reduction treatments, wildfire, resource extraction (e.g., timber, oil, gas), and urban or rural development (USFWS 1995a; 2008c). West Nile Virus also has the potential to adversely impact the Mexican Spotted Owl and has been documented in Arizona, New Mexico, and Colorado, and preliminary information suggests that owls may be highly vulnerable to this disease (Courtney et al. 2004). Unfortunately, because of the secretive nature of owls and the lack of intensive monitoring of banded birds, it will be difficult to know when owls contract the disease or the extent of the impacts of West Nile Virus (genus Flavivirus) to the Mexican Spotted Owl rangewide.


The effects of climate change on the Mexican Spotted Owl are poorly understood (USFWS 1995a), but similar to the previously-discussed species, the effects of climate change (i.e., decreased precipitation and water resources) are a threat to many species, including the Mexican Spotted Owl. For example, temperatures rose in the 20th century and warming is predicted to continue over the 21st century, and although climate models are less certain about predicted trends in precipitation, the southwestern United States is expected to become warmer and drier (USFWS 2007b). In addition, precipitation is expected to decrease in the southwestern United States, and many semi-arid regions will suffer a decrease in water resources due to climate change, as a result of less annual mean precipitation and reduced length of snow season and snow depth. Approximately half of the precipitation within the range of the Mexican Spotted Owl typically falls in the summer months; however, the impacts of climate change on summer precipitation are not well understood. Drought conditions in the southwestern United States have increased over time and may have contributed to loss of Mexican Spotted Owl populations since the species was originally listed in 1995, and possibly historically. Climate change trends are likely to continue, and the impacts on species will likely be complicated by interactions with other factors (e.g., interactions with habitat-disturbing activities including wildfire, recreation, and grazing). For example, climate variability combined with unhealthy forest conditions may result in synergistically increased negative effects to habitat from fire, and the intensification of natural drought cycles and the ensuing stress placed upon overstocked forested habitats could result in even larger and more severe fires in owl habitat (USFWS 2011b).


Habitat


The Mexican Spotted Owl occurs in disjunct localities on isolated mountain systems and canyons within mature mixed-conifer, pine-oak, and riparian forests (USFWS 1995a, 2004). Mature mixed-conifer forests occupied by Mexican Spotted Owls are mostly composed of Douglas-fir (Psuedotsuga menziesii), white fir (Abies concolor), limber pine (Pinus flexilis), and/or blue spruce (Picea pungens); pine-oak forests are mostly composed of ponderosa pine (P. ponderosa) and Gambel oak (Quercus gambellii); and riparian forests are dominated by various species of broadleaf deciduous trees and shrubs. These riparian forests can be important linkages between otherwise isolated subpopulations of owls. Owls are also found in canyon habitat dominated by vertical-walled rocky cliffs (including caves, ledges, and other areas that provide protected nest and roost sites) within complex watersheds such as tributary side canyons. Canyon habitats occupied by Mexican Spotted Owls may include small isolated patches or stringers of forested vegetation (i.e., stands of mixed-conifer, ponderosa pine, pine-oak, pinyon-juniper, and/or riparian vegetation) in which owls regularly roost and forage. Owls are usually found in areas with some type of water source (i.e., perennial streams, creeks, springs, ephemeral water, small pools from runoff, reservoir emissions, etc.).


Owl foraging habitat includes a wide variety of forest conditions, canyon bottoms, cliff faces, tops of canyon rims, and riparian areas (USFWS 1995a, 2004). Owls generally use a wider variety of forest conditions (mixed conifers, pine-oak, ponderosa pine, pinyon-juniper) for foraging than they use for nesting/roosting. The primary Mexican Spotted Owl prey are woodrats (Neotoma spp.), peromyscid mice (Peromyscus spp.), and microtine voles (Microtus spp.), foraged most frequently from unlogged forests containing uneven-aged stands of Douglas-fir and white fir with a strong component of ponderosa pine (Ganey and Balda 1994). There is strong evidence that Spotted Owls select habitats according to the distribution of their prey (Ward 2001). 


Reproductive Biology


Mexican Spotted Owls typically select areas providing vertical structure and high plant species richness that contain a number of large trees of different types; nests are typically observed in either mixed-conifer or Douglas-fir habitat, and roost and nest trees are typically the oldest and largest within stands (Ganey and Balda 1989, 1994; Seamans and Gutierrez 1995; USFWS 2011c). Ganey et al. (2000) recorded several tree species at roost sites, suggesting that mixed-conifer forests dominated by Douglas-fir, pine-oak and riparian forests with high tree diversity are highly important to the owl. Nestlings fledge in 4 to 5 weeks and disperse in September and October into a variety of habitats ranging from high-elevation forests to pinyon-juniper woodlands and riparian areas surrounded by desert grasslands (USFWS 2011c). Long-distance dispersal by juveniles demonstrates that they use widely spaced islands of suitable habitat connected at lower elevations by pinyon-juniper and riparian forests.


Rangewide Distribution and Abundance


The range of the Mexican Spotted Owl extends from the southern Rocky Mountains in Colorado and the Colorado Plateau in southern Utah southward through Arizona, New Mexico, and far western Texas, through the Sierra Madre Occidental and Oriental, to the mountains at the south end of the Mexican Plateau (USFWS 2008d). Ninety-one percent of known owls existing in the U.S. between 1990 and 1993 occurred on land administered by the Forest Service (USFWS 2004). During 2002, the Forest Service reported 987 Protected Activity Centers (PACs) in Arizona and New Mexico, and there were 15 known PACs in Colorado, 105 PACs in Utah, and 43 PACs on National Park Service (NPS) lands in Arizona. Therefore, 1,176 total PACs had been identified at that time, leading the USFWS to estimate the total known owl numbers on federal lands in the southwestern U.S. ranging from 1,176 to 2,352 (USFWS 2004). Recent population estimates of Mexican Spotted Owls are 2,160 throughout the entire U.S. and 2,074 in Arizona and New Mexico (USFWS 2008c): approximately 2,950 (± 1,067) Mexican Spotted Owls in the Upper Gila Mountains Recovery Unit alone (Ganey et al. 2000); approximately 1,025 PACs established on National Forest Service lands in Arizona and New Mexico (USFWS 2008c); and 758 owl sites from 1990 to 1993 and 1,222 owl sites from 1990 to 2004 (USFWS 2011b). The Recovery Team reported 1,301 owl sites known today in the U.S. portion of the owl’s range; approximately 94% of the PACs on national forests in the region are occupied, and approximately 10% of the PACs are within wilderness areas (USFWS 2011b). 


Arizona Distribution and Abundance


Mexican Spotted Owls are widely but patchily distributed in Arizona, being found in all but the arid southwestern portion of the state; known from the Colorado Plateau in northern Arizona, the Basin and Range Mountains of the southeastern part of the state, and the transition zone between these provinces in central and east-central Arizona (Ganey and Balda 1989; USFWS 1993b). The largest concentration of Mexican Spotted Owls in Arizona occurs in the central and east-central forests along the Mogollon Rim, in the White Mountains, and on the volcanic peaks near Flagstaff. In southern Arizona, Mexican Spotted Owls have been found in the Atascosa (Pajarito), Santa Rita, Santa Catalina, Patagonia, Whetstone, Galiuro, Huachuca, Chiricahua, Pinaleño, Superstition, Sierra Ancha, Mazatzal, and Bradshaw mountains. Owls are located at scattered sites on the Kaibab Plateau and the Navajo Reservation, and there are also historic records from the Hualapai Mountains in northwestern Arizona. Current information indicates that there are 43 PACs on NPS lands in Arizona. Evidence suggests that wide population fluctuations may be common for populations of owls (USFWS 2004); a 10% or greater population decline has been reported from central Arizona (Seamans et al. 1999). 


Status and Distribution in the Action Area


The Coronado compiled information on Mexican Spotted Owl PAC locations in the northern Santa Rita Mountains, and there are no documented Mexican Spotted Owl records or PACs within the action area. The closest is the Ramanote Canyon PAC, which is located approximately 0.7 mile to the west-southwest (Figure 121, Table 1). The action area overlaps approximately 430 acres of the far northeast corner of critical habitat Unit BR-W-12 in Santa Cruz and Pima counties. 


Table 1. Mexican Spotted Owl PACs in the Vicinity of the Action Area


			Forest Service PAC Name and Number


			Approximate Distance from Fence Line of Preferred Alternative 
(miles)


			Approximate Distance from Action Area
(miles)


			Notes





			Ramanote Canyon (#0502019)


			4.8


			0.7


			There has not been any formal presence/absence information available for this PAC since 2001, when a male was confirmed at the site.





			Sawmill Canyon (#0502013)


			5.6


			1.3


			There has not been any formal presence/absence information for the Sawmill Spring PAC since 1995, when a nesting pair was confirmed, but nesting failed.





			Florida Spring (#0502001)


			6.4


			2.5


			There has not been any confirmed occupation information for the Florida Spring PAC since 1995.















Figure 12. Nearby Mexican Spotted Owl PACs and designated critical habitat.






Ocelot


Listing Status


The Ocelot was listed as an endangered species in the U.S. portion of the its range on July 21, 1982 (USFWS 1982), without critical habitat. Recovery of the Ocelot was originally addressed in Listed Cats of Texas and Arizona Recovery Plan (USFWS 1990). An updated draft recovery plan has since been released (USFWS 2010b).


Recovery Plan


No recovery units or management areas were developed as part of the 1990 recovery plan (USFWS 1990); however, the updated draft recovery plan identified two management units that cover the entire subspecies Leopardus pardalis sonoriensis and L. p. albescens (USFWS 2010b). The updated plan also summarized information available in scientific literature regarding the status and threats to the Ocelot throughout its range, and recommended general actions and criteria for addressing these threats and evaluating range-wide recovery. The proposed project is within the historic range and management unit of L. p. sonoriensis. The updated recovery plan identified (USFWS 2010b:vii):


Recovery Strategy: The strategy for recovery involves: the assessment, protection, reconnection, and restoration of sufficient habitat to support viable populations of the Ocelot in the borderlands of the U.S. and Mexico; the reduction of effects of human population growth and development to Ocelot survival and mortality; the maintenance or improvement of genetic fitness, demographic conditions, and health of the Ocelot; the assurance of long-term viability of Ocelot conservation through partnerships, the development and application of incentives for landowners, application of existing regulations, and public education and outreach; the use of adaptive management, in which recovery is monitored and recovery tasks are revised by the USFWS in coordination with the Ocelot Recovery Implementation Team as new information becomes available; and the support of international efforts to ascertain the status of and conserve the Ocelot south of Tamaulipas and Sonora.


Recovery Goals: The goal of this revised recovery plan is to recover and delist the Ocelot, with downlisting from endangered to threatened status as an intermediate goal.


Taxonomy


Two Ocelot subspecies historically ranged into the U.S.: the Texas Ocelot (Leopardus pardalis albescens) and the Sonora (L. p. sonoriensis) Ocelot. Both subspecies are listed under the ESA.


Threats and Limiting Factors


When the Ocelot was originally listed in 1982, commercial exploitation and illegal hunting were listed as significant threats to the species (USFWS 1982). Current threats to the species include habitat conversion, fragmentation, and loss: human population growth and development continue throughout the Ocelot’s range, and habitat has been converted to agriculture, rangelands, or urban land uses (USFWS 2010b). Connectivity among Ocelot populations or colonization of new habitats is also being compromised by continued highway construction (also causing increased road mortality) and issues associated with border barrier development and patrolling the boundary between the United States and Mexico. Other tThreats to Ocelots generally include habitat loss (primarily as a result of brush clearing), habitat fragmentation, logging, hunting (legal and illegal), and predator control (USFWS 2008c). 


Section 4(a)(1) of the ESA outlines five factors to consider when a species is a candidate for listing as threatened or endangered, one of which is “other natural or manmade factors affecting its continued existence” and includes a discussion of climate change (USFWS 2010b). Similar to the previously-discussed species, the effects of climate change (i.e., decreased precipitation and water resources) are a threat to many species, including the Ocelot. For example, temperatures rose in the 20th century and warming is predicted to continue over the 21st century, and although climate models are less certain about predicted trends in precipitation, the southwestern United States is expected to become warmer and drier (USFWS 2007b). In addition, precipitation is expected to decrease in the southwestern United States, and many semi-arid regions will suffer a decrease in water resources due to climate change, as a result of less annual mean precipitation and reduced length of snow season and snow depth. Approximately half of the precipitation within the range of the Ocelot typically falls in the summer months; however, the impacts of climate change on summer precipitation are not well understood. Drought conditions in the southwestern United States have increased over time and may have contributed to loss of Ocelot populations since the species was originally listed in 1982, and possibly historically. Climate change trends are likely to continue, and the impacts on species will likely be complicated by interactions with other factors (e.g., stochastic events driven by climate, such as drought and wildfires in Ocelot habitat, and other habitat destruction and fragmentation) (USFWS 2010b). Habitat conversion, fragmentation, and loss are believed to have replaced hunting as the major threat to the species, as connectivity among Ocelot populations or colonization of new habitats is being compromised by continued highway construction (also causing increased road mortality) and human population growth and development throughout the Ocelot’s range (USFWS 2010).


Habitat


Ocelots occur primarily within subtropical thorn forest, thornscrub, and dense, brushy thickets at elevations below 8,000 feet above mean sea level or in other dense vegetation (>75% canopy cover) with suitable amounts of prey (i.e., rabbits, rodents, birds, and lizards) in tropical rainforest, pine forest, gallery 


forest, riparian forest, semideciduous forest, and dry tropical forest, to savanna, shrublands, and marshlands (USFWS 2010). The average home range for adult resident Ocelots in south Texas was 15.18 km2; 17.67 km2 for males and 11.04 km2 for females. Male Ocelots tend to travel more than females, and home ranges for both sexes are significantly larger during winter than summer. This species’ diet primarily consists of rodents, but includes a wide variety of small vertebrates and large invertebrates, such as mammals, birds, reptiles, amphibians, fish, and insects (AGFD 2010). Ocelots hunt both on the ground and in trees, sometimes even catching birds perched in trees. In Arizona and Sonora, little is known about ocelot habitat use (AGFD 2010).





A study was conducted to design a blueprint of priority conservation areas, composed of core habitats (i.e., conservation units) and conservation corridors, for Ocelots in the U.S.-Mexico border region (Grigione et al. 2009). The areas were identified based on sightings of the species from the early 1900s to 2003, conducting field surveys, and holding a GIS-based habitat mapping workshop in which scientists shared information on the distribution and status of the species. In the Arizona-Mexico border region, the conservation unit that was delineated with the highest priority includes the Sierra Madre North Unit, in Mexico. Two corridors connecting the Sierra Madres to the Sky Islands were also identified as units needing further study as was the Sky Island conservation unit itself.


Reproductive Biology


The gestation period for the Ocelot is estimated to be between 70 and 80 days, and the majority of births in Texas occur between August and early December (USFWS 1990, 2010b). The female normally will have two to four kittens in autumn. However, lactation has been documented in June, October, November, and December, and kittens have been observed in September and December. 


Rangewide Distribution and Abundance


Historically, Ocelots are believed to have ranged over much of Texas, southeastern Arizona, the west and east coasts of Mexico, and Central and South America, with individuals found as far south as northern Argentina (USFWS 2002b). Currently, individuals are still found in suitable habitat in southern Texas, Arizona, Mexico, and South and Central America; however, population estimates throughout the range of the Ocelot are unavailable (USFWS 1990). Ocelot populations appear to be rebounding in parts of its range, where large forests and sufficient prey are available, despite the presence of human development, possibly because of a decrease in hunting since the end of the 1980s (USFWS 2010). 


Arizona Distribution and Abundance


Several unconfirmed sightings of Ocelots have been made in Arizona in recent years, but until recently, the last confirmed account was of an Ocelot that was shot on Pat Scott Peak in the Huachuca Mountains in 1964 (López González et al. 2003). Four confirmed reports of ocelots have been received in Arizona since 2009: one from Gila County and three four from Cochise County (USFWS 2011e). An Ocelot was photographed by a remote camera in Cochise County on November 7, 2009 (Arizona Game and Fish Department 2010). In April 2010, an Ocelot was found dead along SR 60 between Superior and Globe. In 2011, the AGFD confirmed the presence of an Ocelot on private property in the Huachuca Mountains (Cochise County) (AGFD 2011a) on February 8, and on May 26 a trail camera in the Huachuca Mountains (Cochise County) snapped another photo of an Ocelot (AGFD 2011b). On February 5, 2012, an Ocelot was documented in trail camera photos provided to AGFD by a third party and posted on an internet site, and analysis indicates that this Ocelot is the same individual observed in February 2011 by AGFD officers and photographed by a hunter’s trail camera in May 2011 in the Huachuca Mountains (AGFD 2012); therefore,Two three of the Ocelots photographed in Cochise County were likely the same individual (USFWS 2011e). 


Status and Distribution in the Action Area


According to the AGFD Heritage Database Management System, there are no confirmed recent sightings of Ocelot near the Santa Rita Mountains and there are no recent or historic records of Ocelots in the action area. Surveys for this species have not been conducted within the action area for the purposes of the proposed is project; however, the University of Arizona has received funding for a three-year project to detect and monitor Jaguars through the use of motion-sensor “trail” cameras along the northern boundary of the US-Mexico international border, from the Baboquivari Mountains in Arizona to the Animas Mountains in New Mexico (need referenceJaguar Recovery Team 2012). Most of the cameras are expected be located on public lands; although no specific sites have been selected, it is possible that some cameras will be located within the Santa Rita Mountains and possibly even within or adjacent to the action area. Although this project is focused on detecting and monitoring Jaguars, the presence of Ocelots may also be detected with these cameras.  


Pima Pineapple Cactus


Status


Pima pineapple cactus was listed as an endangered species on September 23, 1993 (USFWS 1993a) without critical habitat. Factors that contributed to the listing include habitat loss and degradation, habitat modification and fragmentation, limited geographical distribution and species rareness, illegal collection, and difficulties in protecting areas large enough to maintain functioning populations. A 5-year review, completed in 2007, recommended no change to the Pima pineapple cactus classification as an endangered species (USFWS 2007a). 


Taxonomy 


Three subspecies are currently recognized within C. robustispina (USFWS 2007a). The three Pima pineapple cactus subspecies are found in the following general areas: C. robustispina ssp. robustispina 
(= C. scheeri var. robustispina) is found in south-central Arizona (Pima and Santa Cruz counties) and northern Sonora, Mexico; C. robustispina ssp. uncinata is found in Cochise County, Arizona, to Doña Ana County, New Mexico, El Paso County, Texas, and northern Chihuahua, Mexico; and C. robustispina ssp. scheeri is located in Eddy County, New Mexico, south-central Texas, and into Chihuahua and Coahuila, Mexico. Baker (2005) found distinct geographical gaps between Pima pineapple cactus and the other subspecies, which occur in southeastern Arizona, New Mexico, and Texas, and that the subspecies are morphologically coherent within their respective taxa (Baker 2004). The geographical and morphological work completed by Baker supports the idea that the sub-specific groups within 
C. robustispina are discrete and merit separate taxonomic status as subspecies (USFWS 2007a).


Threats and Limiting Factors


Residential and commercial developments are the greatest threats to Pima pineapple cactus and its habitat; other threats include habitat loss and fragmentation, competition with nonnative species, loss of the existing seed bank, grazing, illegal plant collection, prescribed fire, mining, and inadequate regulatory mechanisms (USFWS 1993a, 2007a, 2008a). Habitat in the southern portion of the Altar Valley is now dominated by Lehmann lovegrass, and it is hypothesized that fire-induced mortality of Pima pineapple cactus increases with Lehmann lovegrass density (USFWS 2007a). Buffelgrass (Pennisetum ciliare), a non-native grass, is now common in vacant areas in the city of Tucson and along roadsides, notably in the rights-of-way along Interstate 10 and SR 86, and may also pose a threat to Pima pineapple cactus. Transplanting Pima pineapple cactus is not likely to contribute significantly to the overall population as recent studies have demonstrated that transplanted individuals have low levels of survival, and past efforts have had only limited success. Land ownership patterns within the range of this species in Arizona complicate the protection of habitat for and individuals offor this species: approximately 10% of potential habitat is on federal land (most of which is either at the edge of the plant’s range or in scattered parcels), and the remaining 90% is on tribal, state, and private lands (USFWS 2004b). 


Similar to the previously-discussed species, the effects of climate change (i.e., decreased precipitation and water resources) are a threat to many species, including the Pima pineapple cactus. For example, temperatures rose in the 20th century and warming is predicted to continue over the 21st century, and although climate models are less certain about predicted trends in precipitation, the southwestern United States is expected to become warmer and drier (USFWS 2007b). In addition, precipitation is expected to decrease in the southwestern United States, and many semi-arid regions will suffer a decrease in water resources due to climate change, as a result of less annual mean precipitation and reduced length of snow season and snow depth. Approximately half of the precipitation within the range of the Pima pineapple cactus typically falls in the summer months; however, the impacts of climate change on summer precipitation are not well understood. Drought conditions in the southwestern United States have increased over time and may have contributed to loss of Pima pineapple cactus populations since the species was originally listed in 1993, and possibly historically. Climate change trends are likely to continue, and the impacts on species will likely be complicated by interactions with other factors (e.g., interactions with nonnative species and other habitat-disturbing activities). 


Habitat


In general, Pima pineapple cactus is found in vegetation communities characterized as either Sonoran dDesertscrub (Arizona Upland subdivision) or sSemidesert gGrassland, or a combination of the two, and it is often associated with the following shrub species: desert zinnia (Zinnia sp.), snakeweed (Gutierrezia sarothrae), burroweed (Isocoma tenuisecta), and buckwheat (Eriogonum spp.) (USFWS 2007a). Within its relatively limited range, Pima pineapple cactus generally grows on slopes less than 10% and along the tops (upland areas) of alluvial bajadas within a range of soil types and depths at elevations between 2,360 and 4,000 feet above mean sea level (USFWS 2007a, 2008a). 


Reproductive Biology


Little is known about the reproductive biology of Pima pineapple cactus (USFWS 2007a). Recruitment may be triggered by the quality and timing of precipitation, and possibly temperature; however, there is little evidence to support this claim (Baker 2005). A recent study of pollination concluded that the major pollinator is Diadasia rinconis, a ground-nesting, solitary, native bee, and that Pima pineapple cactus is an obligate out-crosser (not self-pollinating), so plants need to be within approximately 2,000 feet of each other in order to facilitate effective pollination (McDonald 2005). The sole presence of Pima pineapple cactus may not be enough to attract pollinators; pollination appears to be more effective when other species of native cacti are near areas supporting Pima pineapple cactus, as Diadasia rinconis also pollinate other species of native cacti.


Rangewide Distribution and Abundance


Pima pineapple cactus occur in southeast Arizona and northern Sonora, Mexico; however, no significant populations have been documented in Sonora or elsewhere in Mexico, and it is difficult to measure abundance and population trends for this species (USFWS 2007a). A recent Pima pineapple cactus population estimate of 100,000 to 150,000 was submitted to the USFWS as part of the 5-year review effort for the species; however, this estimate was not considered reliable because of numerous issues. There are distinct geographic gaps between the distribution of this subspecies and that of the nearest subspecies in New Mexico (Baker 2005). 


Arizona Distribution and Abundance


In Arizona, Pima pineapple cactus is found south of Tucson, in Pima and Santa Cruz counties, distributed at very low densities throughout the Altar and Santa Cruz valleys between the Baboquivari Mountains to the west and the Santa Rita Mountains to the east (USFWS 2007a). The USFWS does not know how many acres of suitable Pima pineapple cactus habitat are currently available, or how many acres existed historically, or why numerous acres of apparently suitable habitat within Pima and Santa Cruz counties are currently unoccupied by this species (USFWS 2007a, 2009).


Status and Distribution in the Action Area


Recent Surveys


In 2008, species-specific surveys for Pima pineapple cactus were conducted along a preliminary water pipeline corridor route (WestLand 2009a), which has since been dropped because it was decided that the water pipeline alignment should follow the TEP power line and secondary access road corridor. Hence, in 2009, a new preferred corridor route was selected, and additional surveys were conducted (WestLand 2009b) (Figure 132). The preferred 2009 corridor route extends from just east of the town of Sahuarita to the east side of Lopez Pass in the Santa Rita Mountains, a linear distance of approximately 22.4 miles. 


Figure 13. Pima pineapple cactus locations.



The width of the area surveyed by WestLand ranged from 150 feet to approximately 650 feet (the width of proposed surface disturbance within the survey corridor is expected to be approximately 50 feet). Approximately 18.5 miles of the preferred corridor route were surveyed in 2009; the easternmost 3.2 miles were not surveyed because it was determined that the area has no potential for Pima pineapple cactus occurrence because of the presence of steep slopes, sandy washes, and bedrock. 


The survey followed guidelines provided by USFWS in the document entitled Pima Pineapple Cactus 3 Tier Survey Methods (Roller 1996). Surveyors walked parallel transects spaced approximately 15 feet apart in order to achieve 100% coverage of the survey area. The survey area was covered in a single pass. Coordinates for all Pima pineapple cactus found during the survey were entered into a handheld Trimble global positioning system (GPS) unit. Pima pineapple cacti were tagged with a unique number, and information was collected on the number of stems and general health of each plant. 


Current Status and Distribution


This species is not known or expected to occur within the mine footprint but is found at lower elevations west of the mine site, where the utility corridor is proposed. Forty-four living Pima pineapple cacti (Appendix E) have been found within the preferred TEP and water pipeline corridor (see Figure 132; WestLand 2009a, 2009b, 2010b). Given that the width of proposed surface disturbance within the survey corridor is 50 feet, it is likely that several of these cacti would be avoided during construction of the proposed project construction. The total impact area (i.e., potentially suitable Pima pineapple cactus habitat along the selected alternative route) is estimated to be approximately 24.4 acres (8.4 permanent, 16.0 temporary).


Southwestern Willow Flycatcher 


Listing Status 


The Southwestern Willow Flycatcher (Empidonax traillii extimus) was listed as endangered, without critical habitat, on February 27, 1995 (USFWS 1995b). Critical habitat was later designated on July 22, 1997 (USFWS 1997d), and a correction notice was published in the Federal Register on August 20, 1997, to clarify the lateral extent of the designation (USFWS 1997e). On May 11, 2001, the 10th Circuit Court of Appeals set aside critical habitat in those states under the 10th Circuit Court’s jurisdiction (New Mexico), and the USFWS decided to set aside critical habitat in all other states (California and Arizona) until it could reassess the economic analysis. A final recovery plan was released including detailed papers on management issues, describing the reasons for endangerment and the current status of Southwestern Willow Flycatcher, addressing important recovery actions, and providing recovery goals (USFWS 2002c). On October 19, 2005, the USFWS redesignated critical habitat for the Southwestern Willow Flycatcher (USFWS 2005c). On August 15, 2011, the USFWS proposed to revise designated critical habitat for the Southwestern Willow Flycatcher to a total of approximately 2,090 stream miles (USFWS 2011).


Recovery Plan


The recovery plan identified seven RUs, defined based on large watershed and hydrologic units, within seven states (USFWS 2002c). Within each RU, Management Units (MUs) were delineated based on watershed or major drainage boundaries. The action proposed project is located within the Gila RU and the Middle Gila–San Pedro MU. There are 454 known Southwestern Willow Flycatcher territories (46% of the rangewide total) in the Gila RU, they are primarily on the Gila and lower San Pedro rivers, and many sites are small (<5 territories). Most (58%) of territories are in native-dominated habitats, but Southwestern Willow Flycatcher in this RU also use exotic (77 territories) or exotic-dominated (108 territories) habitats (i.e., primarily tamarisk).


Recovery objectives for the Southwestern Willow Flycatcher are (USFWS 2002c:iv): “1) Recovery to the point that reclassification to “threatened” is warranted, and 2) Recovery to the point that delisting is warranted.” A final recovery plan was released including detailed papers on management issues, describing the reasons for endangerment and the current status of Southwestern Willow Flycatcher, addressing important recovery actions, and providing recovery goals (USFWS 2002c). Recovery for the species Southwestern Willow Flycatcher would be achieved by reaching numerical and habitat-related goals for specific management units established throughout the subspecies range and by establishing long-term conservation plans (USFWS 2002c). The project footprint and action area are located in the Middle Gila–San Pedro Management Unit of the Gila Recovery Unit.


Critical Habitat Designation


A total of 737 river miles (totaling approximately 120,824 acres) across various counties in southern California, Arizona, New Mexico, southern Nevada, and southern Utah was included in the final critical habitat designation for Southwestern Willow Flycatcher (USFWS 2005c). The lateral extent of critical habitat includes areas within the 100-year floodplain. PCEs for Southwestern Willow Flycatcher are as follows (USFWS 2005c:60912): 


1. 	Riparian habitat in a dynamic successional riverine environment (for nesting, foraging, migration, dispersal, and shelter) that comprises


a. 	Trees and shrubs that include, but are not limited to, willow species, box elder, saltcedar, Russian olive, cottonwood, stinging nettle, alder, ash, poison hemlock, blackberry, oak, rose, false indigo, Pacific poison ivy, grape, Virginia creeper, Siberian elm, and walnut.


b. 	Dense riparian vegetation with thickets of trees and shrubs ranging in height from 2 to 30 m (6–98 feet). Lower-stature thickets (2–4 m, or 6–13 feet tall) are found at higher elevation riparian forests, and tall-stature thickets are found at middle- and lower-elevation riparian forests; 


c. 	Areas of dense riparian foliage at least from the ground level up to approximately 4 m (13 feet) aboveground or dense foliage only at the shrub level, or as a low, dense tree canopy; 


d. 	Sites for nesting that contain a dense tree and/or shrub canopy (the amount of cover provided by tree and shrub branches measured from the ground) (i.e., a tree or shrub canopy with densities ranging from 50%–100%); or


e. 	Dense patches of riparian forests that are interspersed with small openings of open water or marsh, or shorter/sparser vegetation that creates a mosaic that is not uniformly dense. Patch size may be as small as 0.1 hectare (0.25 acre) or as large as 70 hectare (175 acres).


2. 	A variety of insect prey populations found within or adjacent to riparian floodplains or moist environments, including flying ants, wasps, and bees; dragonflies; flies; true bugs; beetles; butterflies/moths and caterpillars; and spittlebugs.


There is no designated critical habitat for this species within the action area; however, on August 15, 2011, the USFWS proposed to revise designated critical habitat for the Southwestern Willow Flycatcher to add an additionala total of approximately 2,090 stream miles. One area proposed for critical habitat occurs within the action area along Cienega Creek, in the Santa Cruz Management Unit, from its confluence with Empire Gulch to its confluence with Stevenson Canyon (4.4 stream miles) (USFWS 2011x). Although this area was not known to be occupied at the time of listing in 1995, where a Southwestern Willow Flycatcher was documented in 2001 and,; therefore, proposed critical habitat within the action area may be considered occupied (Ellis et al. 2008) (Figure 143). This area in Cienega Creek contains both primary constituent elements of the physical and biological features essential to the conservation of the Southwestern Willow Flycatcher: riparian vegetation and insect prey populations (USFWS 2011x). 






Figure 14. Southwestern Willow Flycatcher proposed critical habitat and Empire Gulch MAPS station.









Taxonomy


The southwestern subspecies E. t. extimus described by Phillips (1948) has been accepted by most authors, and recent research (Paxton et al. 2008) concluded that it is genetically distinct from the other Willow Flycatcher subspecies (Sogge et al. 2010). The Willow Flycatcher subspecies are distinguished primarily by subtle differences in color and morphology and by habitat use, and the Southwestern Willow Flycatcher is one of four subspecies currently recognized (Sogge et al. 2010). 


Threats and Limiting Factors


The current threats and reasons for the decline of the Southwestern Willow Flycatcher are numerous, complex, and inter-related, and are as follows (in approximate order of their significance) (USFWS 2002c): habitat loss and modification involving water management and land use practices (i.e., dams and reservoirs, diversions and groundwater pumping, channelization and bank stabilization, phreatophyte control, livestock grazing, recreation, fire, agricultural development, urbanization); changes in abundance of other species (i.e., exotic species including brood parasitism by the brown-headed cowbird [Molothrus ater]); vulnerability of small populations and demographic and genetic effects; and migration and winter range stresses.   





Other rReasons for the decline of the Southwestern Willow Flycatcher have been attributed primarily to  loss, modification, and fragmentation of riparian breeding habitat, along with a variety of other factors, including loss of wintering habitat and brood parasitism by the brown-headed cowbird (Molothrus ater) (Sogge et al. 1997, 2010; USFWS 2002c). Habitat loss and degradation are caused by a variety of factors, including 1) urban, recreational, and agricultural development; 2) water diversion and groundwater pumping; 3) river channelization; 4) dam construction; 5) livestock grazing; and 6) fire. Fire is an increasing threat to Willow Flycatcher habitat, especially in monotypic saltcedar (Tamarix sp.) vegetation and where water diversions or groundwater pumping desiccates riparian vegetation. Feeding sites for cowbirds are enhanced by the presence of livestock and range improvements (such as water tanks and corrals), agriculture, urban areas, golf courses, bird feeders, and trash areas. Coupled with habitat fragmentation, proximity of cowbird feeding areas to flycatcher breeding habitat may lead to an increase in cowbird parasitism of flycatcher nests.


Similar to the previously-discussed species, the effects of climate change (i.e., decreased precipitation and water resources) are a threat to many species, including the Southwestern Willow Flycatcher. For example, temperatures rose in the 20th century and warming is predicted to continue over the 21st century, and although climate models are less certain about predicted trends in precipitation, the southwestern United States is expected to become warmer and drier (USFWS 2007b). In addition, precipitation is expected to decrease in the southwestern United States, and many semi-arid regions will suffer a decrease in water resources due to climate change, as a result of less annual mean precipitation and reduced length of snow season and snow depth. Approximately half of the precipitation within the range of the Southwestern Willow Flycatcher typically falls in the summer months; however, the impacts of climate change on summer precipitation are not well understood. Drought conditions in the southwestern United States have increased over time and likely contributed to loss of Southwestern Willow Flycatcher populations since the species was originally listed in 1995, and likely historically. Climate change trends are likely to continue, and the impacts on species will likely be complicated by interactions with other factors (e.g., interactions with nonnative species and other habitat-disturbing activities).





Habitat


The Southwestern Willow Flycatcher breeds in dense riparian habitats where surface water is present or where soil moisture is high enough to maintain the appropriate vegetation characteristics (Sogge et al. 2010). These habitats primarily contain willow species (Salix spp.), including coyote willow (S. exigua) and Goodding willow, but typically also contain boxelder (Acer negundo), saltcedar, Russian olive (Elaeagnus angustifolia), live oak (Quercus agrifolia), buttonbush (Cephalanthus sp.), cottonwood (Populus spp.), alder (Alnus spp.), blackberry (Rubus ursinus), and stinging nettle (Urtica spp.) (Sogge et al. 1997, 2010). Based on the diversity of plant species and complexity of habitat structure, four basic habitat types are described for Southwestern Willow Flycatcher: monotypic willow, monotypic exotic, native broadleaf dominated, and mixed native/exotic (Sogge et al. 1997). Saltcedar, once believed by some to be a lower-quality habitat type than native vegetation, is an important component of the nesting and foraging habitat of Southwestern Willow Flycatcher in Arizona and other parts of its range (Smith et al. 2002; Sogge et al. 2005). In 2001 in Arizona, 323 of the 404 (80%) known flycatcher nests (in 346 territories) were in saltcedar. Comparisons of reproductive performance, prey populations, and physiological conditions have demonstrated no difference between success rates for Southwestern Willow Flycatchers breeding in native habitats and those breeding in areas dominated by saltcedar (Sogge et al. 2005). At Cook’s Lake Cienega, Southwestern Willow Flycatchers nested annually in young mesquites immediately adjacent to “traditional” nesting habitat (i.e., buttonbush, cottonwood, willow, and ash) from 2004–2006 (Graber et al. 2007; personal communication, A. Graber, 2011). Also, Southwestern Willow Flycatchers were observed foraging in mesquite woodland located immediately adjacent to occupied nesting habitat in willows upstream of the San Manuel Interconnect Project area. 


Flycatcher territories and nests are typically in the vicinity of open water, cienegas, marshy seeps, or saturated soil, sometimes even in areas where nesting substrates are in standing water (Sogge et al. 2010). However, hydrologic conditions at a particular site can vary considerably in Arizona within and between years and at some locations, particularly during drier years, water or saturated soil is only present early in the breeding season (i.e., May and part of June). The total absence of water or visibly saturated soil has been documented at several occupied sites where the river channel has been modified (e.g., pilot channels have been created), where subsurface flows have been modified (e.g., agricultural runoff), or as a result of changes in river channel configuration after flood events. Southwestern Willow Flycatcher habitat is dynamic and can change rapidly for a variety of reasons, including changes in vegetation conditions resulting from natural vegetation succession, establishment of saltcedar habitat, and changes in river channel location and floodplain width (Finch and Stoleson 2000). Over-mature or young habitat, not suitable for nesting, can be occupied and used for foraging and shelter by migrating, breeding, dispersing, or nonterritorial flycatchers (McLeod et al. 2005). This bird is insectivorous, collecting flying insects by sailing (flying out short distances from perch) and, to a lesser extent, hovering and gleaning; it also sometimes consumes berries and seeds (AGFD 2002b).


Reproductive Biology


Throughout its range, the Southwestern Willow Flycatcher arrives on breeding grounds in late April and May, nesting begins in late May and early June, and young fledge from late June through mid-August (Sogge et al. 2010). Typically, one brood is raised per year, but birds have been documented raising two broods in a single season and re-nesting after a failure. 


Rangewide Distribution and Abundance


The breeding range of the Southwestern Willow Flycatcher includes southern California, Arizona, New Mexico, southwestern Colorado, western Texas, and extreme southern portions of Nevada and Utah, although recent breeding records from western Texas are lacking (Sogge et al. 2010; Unitt 1987). Records of probable breeding Southwestern Willow Flycatchers in Mexico are restricted to extreme northern Baja California and Sonora. All Willow Flycatcher subspecies winter in the subtropical and tropical regions of southern Mexico, Central America, and northern South America, but the Southwestern Willow Flycatcher appears to be largely restricted to the center of the winter range in the vicinity of Costa Rica. The survival and recovery of the Southwestern Willow Flycatcher appears to be dependent on populations that are distributed fairly close together throughout the range, functioning as a group of metapopulations (USFWS 2002c). In Arizona, AGFD has documented frequent between-year movements within and between study areas (Graber et al. 2007). 


It is difficult to determine the total number of flycatcher territories since not all sites are surveyed annually, but the rangewide population of the Southwestern Willow Flycatcher has been estimated to be between 500 and 1,000 pairs (Durst et al. 2008; Unitt 1987). From 1993 to 2007, there were 288 known Southwestern Willow Flycatcher breeding sites (where a resident flycatcher had been detected) and an estimated 1,299 territories in California, Nevada, Arizona, Utah, New Mexico, and Colorado. However, since 1993, 142 sites once known to have nesting flycatchers are no longer presently occupied by breeding birds (Durst et al. 2008). Sampling errors may bias population estimates (e.g., incomplete survey effort, double-counting males and/or females, composite tabulation methodology, natural population fluctuation, and random events), and it is likely that the total breeding population of Southwestern Willow Flycatcher fluctuates. Although population numbers have increased since the Southwestern Willow Flycatcher was listed, after nearly a decade of intensive surveys the current numbers barely exceed the upper limit of the 1987 estimate. About 57% of the 1,299 territories currently estimated throughout the range of the subspecies are located along five major rivers (Gila, Rio Grande, Colorado, Santa Ana, and San Pedro). 


Arizona Distribution and Abundance


The steepest decline in the population level of E. t. extimus has likely occurred in Arizona (Unitt 1987). Historical records for Arizona indicate that the former range of the Southwestern Willow Flycatcher included portions of all major river systems (Colorado, Salt, Verde, Gila, Santa Cruz, and San Pedro) and major tributaries, such as the Little Colorado River and headwaters and the White River. In 2005, 483 territories were known from 47 sites along 15 drainages (English et al. 2006). The lowest elevation at which territorial pairs were detected in 2005 was 459 feet above mean sea level along the Lower Colorado River; the highest elevation was near Hereford Bridge along the upper San Pedro River (4,150 feet above mean sea level). In 2006, there were 351 flycatcher territories, with 276 pairs documented at 39 sites (the remaining 75 territories were classified as lone males, although undetected mates may have been present) (Graber et al. 2007). 


In 2005, the largest concentrations of breeding Willow Flycatchers in Arizona were: near the San Pedro–Gila river confluence; at the Salt River and Tonto Creek inflows to Roosevelt Lake; Big Sandy River, Wikieup; Gila River, Safford area; Verde River, Horseshoe Lake; Topock Marsh on the Lower Colorado River; and Alamo lake on the Bill Williams River (includes lower Santa Maria and Big Sandy river sites) (English et al. 2006). Roosevelt Lake and the San Pedro–Gila river confluence made up 70% (338 of the 483 territories) of the documented Arizona records in 2005. In 2006, the major concentrations at low elevations occurred at the Roosevelt Lake complex (Salt River study area and Tonto Creek study area), the San Pedro–Gila river complex (San Pedro River study area and Gila River study area), and the Gila-Safford area (Graber et al. 2007). During the 2006 survey effort, 70% of all documented flycatcher territories were concentrated in three areas of the state: the Roosevelt Lake complex (31%), San Pedro River/Gila River complex (20%), and the Gila-Safford area (19%). While Southwestern Willow Flycatcher numbers increased significantly in Arizona from 1996 to 2006 (145–351 territories), the 2006 survey effort (Graber et al. 2007) documented an 11% statewide decline in territories compared with 2005 numbers (483–351), the largest “actual” decline in flycatcher territories during that period being at the Roosevelt Lake complex. The distribution of flycatchers throughout the state has changed little; since listing, the majority of known territories in Arizona have been at two locations: Roosevelt Lake and the San Pedro–Gila river confluence. Consequently, population stability in Arizona is believed to be largely dependent on these two large populations, and catastrophic events at either location could greatly change the status and long-term survival of the Southwestern Willow Flycatcher.


Status and Distribution in the Action Area


Between 1993 and 2006, AGFD conducted Southwestern Willow Flycatcher distribution and abundance surveys along five reaches of Cienega Creek (in order from upstream to downstream, are Empire/ Cienega–Cienega Creek, Cienega Creek near Cross Hill, Cienega Narrows, Cienega Creek–Narrows to Coldwater, and Cienega Creek) (Ellis et al. 2008). The only reach of Cienega Creek in which resident Southwestern Willow Flycatchers were documented was the uppermost reach (Cienega Creek), where a pair and nest were located in 2001 (within the proposed designated critical habitat area shown on Figure 143); however, resident Southwestern Willow Flycatchers have not been found along this reach before or since 2001. Two migrant Southwestern Willow Flycatchers were documented in the same reach of Cienega Creek – one in 1999 and one in 2003. A Willow Flycatcher (Empidonax traillii) was documented at the Empire Gulch Monitoring Avian Productivity and Survivorship (MAPS) station in July 2006 (Institute for Bird Populations 2006) (Figure 143). In 2011, Willow Flycatchers were documented at the Empire Gulch MAPS station with “fitz-bew” calls in June, and an after-hatch-year bird was netted in June, and a hatch-year bird was netted in August (personal communication, Marcia Radke, Bureau of Land Management, Sierra Vista Office, 2012). Thus, Willow Flycatchers were listed as “likely breeder” for the 2011 year status for the Empire Gulch MAPS station; however, hatch-year individuals have been known to disperse or migrate as soon as early August (personal communication, Mary Anne McLeod, Senior Avian Biologist, SWCA Environmental Consultants, 2012). A Southwestern Willow Flycatcher habitat inventory in Las Cienegas NCA in 2000 identified 4 stream miles of suitable habitat and 9.5 miles of potential habitat for the species (Bodner and Simms 2008).


EffeCTS ANALYSIS 


The primary purpose of this BA is to determine the character of the effects, if any, to the species present in the action area. As noted in the USFWS Consultation Handbook, “no effect” determinations are appropriate where the proposed action will not affect a listed species or designated critical habitat. Where species are not present in the action area and no effects are reasonably certain to occur to the species, “no effect” is the appropriate determination for the site. The Consultation Handbook clarifies that a “may affect, not likely to adversely affect” determination is appropriate where effects on listed species are “expected to be discountable, insignificant, or completely beneficial.” The Consultation Handbook further explains that “insignificant effects relate to the size of the impact and should never reach the scale where take occurs.” Conversely, where an effect is not discountable, insignificant, or completely beneficial or anticipated take is likely to occur as a result of the proposed action, the appropriate determination will beis “may affect, likely to adversely affect.”


The Ninth Circuit Court of Appeals has established precedent upholding “no effect” determinations where species were not found to occur within the project areas. See, for example, Southwest Center for Biological Diversity v. U.S. Forest Serv., 100 F.3d 1443 (9th Cir. 1996) (upholding a Forest Service “no effect” determination where no Mexican Spotted Owls occurred in the vicinity of a timber sale). If the species is not found in the project area and no critical habitat is present, ESA Section 7 obligations do not apply (Defenders of Wildlife v. Flowers, 414 F.3d 1066 [9th Cir. 2005]). The Ninth Circuit has rejected attempts to apply the ESA where a species’ presence in the project area was speculative and not based on the best available scientific data (see Arizona Cattle Growers Ass’n v. U.S. Fish and Wildlife Serv., 273 F.3d 1229 [9th Cir. 2001]; Defenders of Wildlife v. Bernal, 204 F.3d 920 [9th Cir. 2000]). Unless habitat has been designated critical habitat, the mere fact that habitat exists in the action area and could possibly be used by a species in question is irrelevant to the effects analysis. Speculation that a species might potentially use an area or that an effect might occur is insufficient for consideration of effects. Similarly, concerns that a species may avoid an area that they have not been known to use recently is speculative and fails to meet the “reasonably certain to occur” standard. The ESA does not protect habitat that may potentially be used by a listed species.


The standard for determining whether or not an effect should be considered in the effects analysis is whether such effect is “reasonably certain to occur” (see 50 CFR 402.02, “Interagency Cooperation;” Final Rule, 51 Federal Register 19926, 19993–19934 [June 3, 1986]). Only those effects that are reasonably certain to occur are relevant to the effects analysis. That an effect is possible does not meet this standard; it must be shown that such effect is reasonably certain to occur to warrant consideration under ESA Section 7. The effects analysis must address the direct, indirect, interrelated, interdependent, and cumulative effects of an action.


A direct effect is the direct or immediate effect of the project on a species or its habitat, whether beneficial or adverse. Direct effects result from the action and include the direct effects of interrelated actions and interdependent actions. Direct effects occur at or very close to the time of the action itself. Interrelated projects include other projects or activities that are part of a larger project and depend on the larger project for their justification (i.e., the proposed action would not occur without the larger project). Interdependent projects have no independent utility apart from the proposed action (i.e., other projects would not occur without the proposed action). Indirect effects are caused by the action and occur later in time after the action is completed. Cumulative effects include the effects of future tribal, state, local, or private actions that are reasonably certain to occur within the area of the federal action subject to consultation (50 CFR 402.02). Cumulative effects are considered together with the effect of the federal action under consultation by USFWS to determine whether the effects of the federal action are likely to jeopardize the continued existence of a listed species. Other future federal actions that may affect a listed species would be subject to consultation requirements established in Section 7 of the ESA and therefore are not considered cumulative effects of the proposed action. 


Impacts to Biological Resources in Addition to the Direct Impacts Resulting from Mining Activities On-Site 


In order to conduct an effects analysis for biological resources, there are many other resource impacts that must be analyzed, including the impacts of changes to noise, vibrations, light, air quality, groundwater, and surface water. Indirect impacts of noise, vibration, dust, and light could occur resulting from mining and transportation activities. The temporal analysis period includes 24 hours of light and noise for at least 20 years. Light from artificial illumination at night would create a “perpetual full moon” situation, which could disrupt animal species, resulting in changes in dispersal, reproductive behavior, communication patterns, and decreased foraging success (Longcore and Rich 2004). Similarly, noise and vibrations from construction of the mine or blasting would disturb animals, likely causing changes in dispersal, reproductive behavior, communication patterns, decreased foraging success, and increased predation (NoiseQuest 2011; Southwest Endangered Species Act Team 2008). Plants growing in the action area outside the mine footprint may experience indirect effects, such as fugitive dust. Physical effects of windborne fugitive dust on plants may include blockage and damage to stomata and shading and abrasion of the plant surface, which could result in reduced photosynthetic activity (Goodquarry 2011). The magnitude of impacts from noise, vibration, dust, and light are uncertain, but these impacts are expected to decrease as the distance from the mine increases.  	Comment by Angela Barclay: any additional references?	Comment by Angela Barclay: Any additional references?


There is significant uncertainty associated with the modeled surface water and groundwater impacts to Davidson Canyon, Empire Gulch, and Cienega Creek. This uncertainty is associated with the conceptual hydrologic framework, the time frame involved, and the magnitude of the modeled impact (Montgomery and Associates Inc. 2010; Myers 2010; Tetra Tech 2010).


Conceptual hydrologic framework. While modeled as one large regional aquifer, the hydrologic connection between the fractured bedrock aquifer that will be dewatered during mine operations and by evaporation from the mine pit lake, and the basin fill aquifer through which Cienega Creek flows, is poorly understood. Modeled impacts could be either less or more, depending on the nature of the hydrologic connection between these two aquifers, and the nature of the connection of Cienega Creek with the basin fill aquifer.


Time frames. The modeled reductions in base flow are predicted to occur 1,000 years in the future. The farther into the future modeling is conducted, the greater the potential that small variations in modeling parameters can result in large errors in prediction. While modeling was conducted to 1,000 years in order to allow the aquifer to come to equilibrium, impacts predicted over this long time frame are speculative, and impacts to streamflow are less speculative for shorter modeled time frames. No impacts are modeled to occur until approximately 50 years after closure of the mine, and impacts over this time frame are more reasonably predicted by the groundwater models. Impacts modeled at 150 years to 1,000 years into the future are much more uncertain.


Magnitude of impact. The amounts of drawdown that would result in this reduction are extremely small, and in fact are smaller than the margin of error for the models. For instance, the Montgomery Mine Site model predicts a drawdown less than 0.01 foot in Cienega Creek; this same threshold was used as the convergence criteria for the model. This means that changes in water level less than 0.01 foot were considered irrelevant to the model solution. However, when considering the minimum monthly flow values from 2001 to 2010 in Cienega Creek near Sonoita (U.S. Geological Survey streamgage #09484550), the Tetra Tech model (2010) predicts a reduction in flows by an amount greater than the minimum monthly flow value in May and June at this location 170 years after mine closure. The modeled results must be placed in context of the uncertainty associated with such small values. 


While it may be possible to use the existing models to speculate on effects to listed species hundreds of years into the future, such an exercise would may not be particularly useful or informative. The uncertainty associated with the models themselves (identified above), combined with the unpredictable nature of distant future resource conditions would prohibit any meaningful analysis of effects to individual species. For the analyses that follow, we attempt to fully disclose the predicted changes in groundwater hydrology and stream flow identified by the models, but our analysis of direct and indirect effects to individual species does not rely heavily on the very long term modeling results, especially those extending beyond 50 years after mine closure. Additionally, the actual impacts of groundwater drawdown, combined with the impacts of global climate change over time within the action area, are uncertain. 


Biophysical Features 


The greatest impacts to topography would be caused by the tailings, waste rock, and heap leach piles, which require blading and filling of numerous canyon bottoms and changing landforms from natural undulating topography to monolithic, relatively flat-topped, benched or terraced industrial shapes, and the open pit. The modified topography would contrast with the existing landscape in the short and long term because landforms would not blend into the natural landscape. 


The following is a summary of impacts to key water resource characteristics (Montgomery and Associates Inc. 2010; Myers 2010; Tetra Tech 2010): 


At the mine site, dewatering during active mine life would cause water losses from the regional aquifer, composed of both fractured rock near the mine site and basin fill in the Cienega Creek basin. These water losses would be perpetuated after closure of the mine because of evaporation from a pit lake that would form. It would take hundreds of years for the aquifer to equilibrate to these changes. 


Groundwater drawdown greater than 100 feet is expected to occur in the immediate vicinity of the site. Less drawdown would occur to the north along Davidson Canyon, to the east toward Cienega Creek, and to the south toward Empire Gulch. Drawdown estimates vary between models. 


There are two springs (Reach 2 and Escondido Springs) that support surface flow in Davidson Canyon. These springs most likely are not connected to the regional aquifer, although this is not known with certainty. Davidson Canyon is expected to experience a 10% reduction in surface flow in this reach, which could impact these springs. The regional aquifer is modeled to experience drawdown at Reach 2 Spring (less than 5 feetless than 0.01 feet 20 years after mine closure to approximately 1 foot 1,000 years after mine closure), which could also reduce flow if the spring is connected to the regional aquifer. Groundwater drawdown and reduction of ephemeral storm flow would likely impact riparian vegetation. 


Stormwater flows are expected to decrease by less than 5% at the confluence of Davidson Canyon and Cienega Creek and by less than 1% below the confluence within Cienega Creek, hence reducing surface water at these reaches.


Surface water models indicate that the proposed project activities will result in a 3.8% decrease of sediment yield at the confluence of Davidson Canyon and Cienega Creek. 


Hydroriparian and mesoriparian habitat is considered the most likely to be impacted by potential changes in groundwater level. Based on Pima County mapping, the amount of hydroriparian and mesoriparian habitat along Davidson Canyon is approximately 17.2 acres. WestLand estimates the amount of Class V habitat along Davidson Canyon as 204.7 acres, along approximately 4.4 linear miles. Based on field investigations, WestLand (2011c) indicates that these areas reflect mesoriparian habitat. Aside from these mesoriparian areas, WestLand identified an additional 471.2 acres of xeroriparian areas (identified as Class II through IV) in Davidson Canyon. These areas could be impacted by reductions in surface water flow. WestLand (2011c) conducted an analysis specific to the likely effects of the mine on riparian habitat along Davidson Canyon. The following summarizes their conclusions: 


· While xeroriparian vegetation in upper Davidson and lower Barrel canyons will be affected and could experience sublethal effects that include canopy dieback, the upland-associated species that characterize these habitats are better able to withstand fluctuations in water availability. The isolated pockets of mesic vegetation in upper Davidson Canyon, however, are expected to experience greater sublethal effects and could experience mortality. As a consequence, species composition (e.g., increased nonnatives) of these areas could change and habitats identified as either transitional between xeroriparian and mesoriparian or mesoriparian in character could become decidedly xeroriparian in nature. 


Impacts are expected to be negligible and immeasurable in Cienega Creek until at least 50 years after mine closure (reduction of 0.01 cubic feet per second). Drawdown could reduce surface flow by up to 0.04 cubic feet per second after 150 years and could reduce surface flow by up to 0.09 cubic feet per second after 1,000 years after mine closure. On average, this represents only 1% to 3% of annual flow after 1,000 years; however, impacts could be much greater during critical periods of low flow. During critical times of the year (May and June), even small flow reductions could cause some portions of Cienega Creek to stop flowing. Overall, the modeled decreases in groundwater (less than 1 foot) would occur over a long period of time and are unlikely tobut could cause large changes in riparian vegetation extent or health; however, and the reduction in stream flow could impact aquatic species needing standing or flowing water.


Based on Pima County mapping, the amount of hydroriparian and mesoriparian habitat along Cienega Creek between the confluence with Gardner Canyon and the confluence with Davidson Canyon is approximately 490.9 acres. Hydroriparian and mesoriparian habitat is considered the most likely to be impacted by potential changes in groundwater level. 


Impacts are expected to be negligible and immeasurable in the field at Upper Empire Gulch Springs until at least 150 years after mine closure at which time groundwater drawdown is modeled to be 0.2 feet (Myers 2010) to 0.5 feet (Tetra Tech 2010). Groundwater drawdown would likely cause die-back in some riparian vegetation and would reduce spring or surface flow. Based on Pima County mapping the amount of hydroriparian and mesoriparian habitat in Empire Gulch is approximately 58.3 acres. 


Impacts are expected to be negligible and immeasurable in the field in Lower Gardner Canyon until at least 1350 years after mine closure at which time groundwater drawdown is modeled to be 0.8 feet (Tetra Tech 2010). Groundwater drawdown would likely cause die-back in some riparian vegetation and would likely reduce spring or surface flow. Based on Pima County mapping the amount of hydroriparian and mesoriparian habitat in Lower Gardner Canyon is approximately 139.6 acres. 


Springs would be impacted by surface disturbance and by drawdown in the regional aquifer. Specifically, impacts to Scholefield No. 1 and Fig Tree springs are likely to occur within the active life of the mine as a result of drawdown in the regional aquifer. Four additional locations within the action area (but outside the fence line) are fed by groundwater (Box Canyon – Dam Structure, Empire Gulch, Well in Ophir Gulch, and South Sycamore Canyon), and impacts to these areas could start as soon as by the end of active mining to as late as 150 years after closure of mine. Approximately 0.8 acre of riparian vegetation associated with these springs likely would be lost completely (WestLand 2010b). 


Stock tanks would be impacted by surface disturbance, but reductions in surface water flow are not expected to affect the use of stock tanks nor any vegetation adjacent to stock tanks. 


Springs, stock tanks, and seeps provide habitat for aquatic plant and animal species within the action area. The preferred alternative would directly impact 12 springs and seeps because they occur within the proposed footprint of the mine and would indirectly impact 52 springs and seeps in the action area owing to groundwater drawdown associated with the mine pit. The areas to be potentially impacted by the proposed is project include downstream impacts to springs and drainages receiving surface water discharge from the mine site, including Davidson Canyon wash to the confluence with lower Cienega Creek and downstream to Pantano Dam, and springs and seeps within the area of projected groundwater drawdown associated with the mine pit. Springs and seeps are affected not only by groundwater level changes but also by the footprint of the preferred alternative. The preferred alternative would directly impact 19 stock tanks because they occur within the footprint of the proposed mine; however, Rosemont Copper would replace or repair water guzzlers, stock tanks, and other human created water supply structures lost to wildlife or grazing use, whether through direct or indirect project related impacts. The result would be no net loss in the current pre-project number of human created water sources for livestock and wildlife. 


The results of geochemical modeling for the mine pit lake and studies of the expected water quality from heap leach seepage indicate that various contaminant levels that would result from these mining processes may exceed aquifer or surface water quality standards for wildlife. The mine pit lake water quality could exceed standards for silver, cadmium, lead, copper, mercury, selenium, and zinc. Silver is known to be a bactericide and is toxic to aquatic species. Cadmium is highly toxic to wildlife, is carcinogenic and teratogenic, and can have sublethal and lethal effects at low environmental concentrations. It affects respiratory functions, enzyme levels, muscle contractions, growth reduction, and reproduction. Cadmium is known to bioaccumulate in the food chain. Lead is carcinogenic and adversely affects reproduction, liver and thyroid function, and disease resistance. The main potential ecological impacts result from direct exposure of algae, invertebrates, and freshwater fish and amphibians. It can be bioconcentrated from water but does not bioaccumulate. Copper is highly toxic in aquatic environments and affects fish, invertebrates, and amphibians. A portion of mercury released into the environment is transformed by abiotic and biotic chemical reactions to organic derivatives, such as methylmercury, which bioaccumulates in individual organisms, biomagnifies in aquatic food chains, and is the most toxic form of mercury to which wildlife are exposed. Risks from selenium are primarily associated with aquatic species. Selenium is a bioaccumulative pollutant, and aquatic life is exposed to selenium primarily through diet. Risks stem from aquatic life eating food that is contaminated with selenium, rather than from direct exposure to selenium in the water. Zinc can adversely affect growth, survival, and reproduction in aquatic species. 


Mine adits and shafts provide roosting habitat for bats. The preferred alternative would directly impact 22 mine adits and shafts in the action area because they occur within the footprint of the proposed mine. Construction and operation of the mine pit, tailings, waste rock, and leach facilities may result in the loss of mine adits and shafts. 


Vegetation Communities 


Vegetation communities would be disturbed by construction, operation, and maintenance activities that remove existing vegetation. Permanent, direct impacts to vegetation communities from the preferred alternative would result from the removal of approximately 7,016 acres of vegetation: 3,310 acres of semidesert grassland, 3,472 acres of Madrean evergreen woodland, 0 (no) acres of Chihuahuan desertscrub, and 77 acres of riparian vegetation. Although the Sonoran desertscrub biotic community is located outside the analysis area, there are portions of the analysis area that exhibit characteristics of Sonoran desertscrub that may be directly or indirectly impacted by the proposed project. Groundwater drawdown would be expected to cause reduction in the health and extent of riparian vegetation. Additionally, the preferred alternative may create conditions conducive to the introduction, establishment, and/or spread of nonnative species, which may out-compete native vegetation and degrade plant communities within the entire action area. 


Climate Change	Comment by Angela Barclay: all the references in this section came from Larry and Victoria scanned them  – they need to be added to the Lit Cited


Climate change has been a topic of discussion for many years; however, integrating its science into management was not a Forest Service priority until 2008. Then-chief, Abigail Kimbell, made climate change one of her national priorities in a letter to the Forest Service National Leadership Team, stating it was “one of the most urgent tasks facing the Forest Service” (reported in: U.S. Forest Service 2009a). The process and responsibilities for addressing climate change was formalized following the issuance of that letter, and the Forest Service drafted a strategic framework for responding to climate change (U.S. Forest Service 2008). The first steps in implementation of this strategic framework were addressed by another white paper (U.S. Forest Service 2009b) that helped direct the integration of science and management. This led to the “national roadmap for responding to climate change” (U.S. Forest Service 2011) and the climate change scorecard (U.S. Forest Service 2010), an index to demonstrate Forest Service progress and accountability at the National Forest and Grassland and Research Program levels. Although there are numerous strategic components to integrating climate change at the project level, the most pertinent ones for a BA are addressed here. One of the charges of the Forest Service at the project level (U.S. Forest Service 2011:25) is:


Addressing climate change in planning and analysis by doing the following:


· Incorporating climate-related vulnerabilities and uncertainties into land management and project-level environmental analyses.


· Discussing how a range of uncertain future climate conditions might affect the expected consequences of proposed activities.


The draft Coronado National Forest Land Resource and Management Plan (U.S. Forest Service 2012:Appendix A), which is undergoing revision, contains a large section on climate change. That section was drafted by a climatologist at the Washington Office of the Forest Service (Leslie Brandt), and is very useful as a stand-alone resource for determining potential effects of climate change, specifically for the Coronado National Forest.


There is no specific requirement to address climate change in a BA; however, the direction to Forest Service climate change coordinators from the national guidance team is to “integrate climate change into everything we [Forest Service personnel] do.” An EIS garners information for effects disclosure from specialist reports (among other sources), including the biological evaluation and BA, so this avenue seems apropos for large projects. Further, USFWS recommended that climate change be addressed in this BA (SWCA 2012), to help in their analyses for compliance within the ESA. The USFWS agreed that a narrative and species vulnerability assessments for threatened and endangered species occurring in the action area of the proposed project was prudent.


The purpose of this section in the BA is to meet Forest Service requirements to disclose potential effects, vulnerabilities and risk, uncertainties, and display how the project can mitigate effects to threatened and endangered species through design criteria and conservation measures. 	Comment by Angela Barclay: Larry - Move this up to EFFECTS ANALYSIS section? Or just to top of Climate Change section?


Responding to climate change is often viewed as problematic because of perceived uncertainties in modeling future climate scenarios; however, there are past and present data to show that climate change is currently occurring, not just being modeled in the future. Observations and data of current trends are based on sound science (Doster 2007, Lenart 2007a, Serreze 2011), and will certainly occur into the future, unless the causative agents (i.e., greenhouse gas emissions) are stopped. While uncertainty does exist in some predictions, there is much published information about current effects and models that are in agreement by most researchers. With regards to potential effects to biological resources (including threatened and endangered species), the following are considered in this BA (most of these factors are interrelated):


· Mean annual temperature


· Winter precipitation


· Summer precipitation


· Water loss


· Upland environments


· Aquatic environments


· Species risks and vulnerabilities


· Uncertainties


· Synergistic effects and stressors


· Mitigation and adaptive management


There is much published literature and agreement among climatologists that there has been, and will continue to be, an increase in mean annual temperature, with a corresponding frequent drought cycle due to increased evapotranspiration in the American Southwest (Lenart 2007a, b; Seager et al. 2007; CLIMAS 2010; MacDonald 2010; Williams et al. 2010; Bogan and Lytle 2011; Munson et al. 2012). There are online resources that track drought conditions, including the University of Arizona Climate Assessment for the Southwest (http://www.climas.arizona.edu/sw-climate/drought-monitoring) and the National Integrated Drought Information System (http://www.drought.gov/portal/server.pt/community/drought_indicators/us_drought_monitor). 


Winter precipitation has been reduced in the past two decades or more, and the prediction is that this trend will continue. The decrease in winter precipitation manifests itself in several ways, including reduced snowpack and earlier snowmelt. This has implications for groundwater, surface water, and terrestrial ecosystems, which could affect threatened and endangered species to varying degrees. Mean annual temperature, winter precipitation, and drought are related, so these are often addressed together in the literature. 	Comment by Angela Barclay: Larry – do you have a reference for this paragraph?


There is much less confidence in the rainfall patterns of the North American monsoon (summer rainy season) because of high variability, despite considerable research on the topic (Comrie and Glenn 1998; Cavazos et al. 2002; Sheppard et al. 2002; Lenart 2007c; Notraro and Gutzler 2012). Observations of trends and models of predictions for summer rains are currently the biggest source of climate change uncertainty in the Southwest. There is evidence that monsoonal rains have been occurring earlier in the season. Monsoonal rains account for about one-half of our annual precipitation, so this is a significant source of uncertainty especially when considering that the monsoon is during the summer, and the increased mean annual temperature applies to the summer as well as winter. The American Southwest is the hottest place in the United States, and among the most arid, even without changing climate considerations; thus, when daytime highs are higher than under historic conditions, evapotranspiration can be significant. Because of the variability, extremes are more commonplace than historically. On one extreme is drought, and on the other extreme is unusually heavy precipitation. The former has already been addressed, but drought in summer means that the period of surface-water absence is extended. On the other end of the spectrum, heavy rains translate to flooding, and while this influx of water may seem   positive for biological resources, water from heavy rains results in a net loss of surface and/or groundwater. The take-home message with regards temperature and precipitation under the recent climate change observations and models is that the Southwest is becoming a hotter and drier place (e.g., Lenart 2007a; MacDonald 2010; Williams et al. 2010). 


Climate change itself is a threat to rare plants and animals because it affects the habitats where the species occur and upsets the natural balance with which species evolved. The most obvious effects are to aquatic and riparian resources: under a hotter and drier climate, surface water is generally less available than it was historically. There are numerous references that describe a decline in aquatic resources due to an altered climate (Lenart 2007d; State of California 2008; Bogan and Lytle 2010; DOI BOR 2010; MacDonald 2010; Reiman and Isaak 2010). The most at-risk group of threatened, endangered, and sensitive species on the Coronado are those associated with the aquatic environment (Jones 2010, Jones and Peery 2011). Although there are many threats that affect aquatic organisms, climate change has been shown to be a causative agent to population declines. For example, the extended period of surface water absence during recurring droughts leading up to 2003 was likely a contributing factor in the decline of Chiricahua Leopard Frogs from the Galiuro Mountains on the Coronado (Jones and Sredl 2005). These aquatic frogs require perennial or near-perennial bodies of water to survive. This example could be repeated throughout the Coronado, as aquatic species have declined almost categorically across the Coronado, in part due to a loss of surface water; however, if there are back-to-back wetter years, species may recolonize areas where they have been extirpated (climate change is a trend with averages and variability over time, not an absolute for any given year or short set of years). Although groundwater and surface water are often considered separately in analyses, as they are for the proposed project, both sources are needed to have surface water available.


Riparian areas are the interface between aquatic and terrestrial ecosystems. Because of the presence of water and enhanced vegetation in riparian areas, many threatened, endangered, and sensitive species have been have also been identified as inherently at-risk under a hotter and drier climate on the Coronado (Jones 2010, Jones and Peery 2011). Riparian areas are somewhat difficult to assess because of a complex and dynamic nature (let alone the difficulties of defining “riparian”), but are generally considered to be at risk from increased aridity and precipitation affecting streams and rivers (Scott et al. 2000; Serrat-Capdevilla et al. 2007). Riparian areas also are affected by loss of surface and ground water.


The link between climate change (i.e., decreased surface water, drought, evapotranspiration, etc.) and aquatic and riparian areas seems like an obvious one, but terrestrial systems are also affected by climate change. The dominant vegetation community in the action area is semi-desert grassland, and these ecosystems are affected by increased mean annual temperature and altered precipitation patterns; however, the impacts of these changes in climate on rare plants and animals is difficult to assess because of inherent complexities (Hunt et al. 1991; Lenart 2007e). Some models have shown that grasslands will not only persist, but will expand; indeed, on the Coronado, the future condition of ecotones between deserts and grasslands could go either way: desertification or grassland expansion, or even grassland conversion into shrublands. This is one of the uncertainties (along with summer rainfall patterns) that the Rocky Mountain Research Station encountered when building Species Vulnerability Assessment models for the Coronado (Coe et al., in prep; Bagne et al. 2011; Davison et al. 2012). Part of the uncertainty is due to numerous variables that feed into models, such as the variable ecological traits of the many plants that occur in grasslands. In particular, non-native species of grasses are widespread on the Coronado and their ecological roles are not yet completely realized. Uncertainties aside, grasslands are diverse ecosystems on the Coronado, and th reptiles, small mammals, and wintering birds that in habitat them are particularly diverse (Brown 1980; Finch 2004a, b; Barsuto and Hadley 2006; Jones and Lovich 2008; Jones 2010, in press). In summary, grasslands are threatened on many fronts in the Southwest (summaries in Finch 2004a, b), but the role of climate change is complex and uncertain; however, a hotter, drier environment itself can also affect many terrestrial wildlife species negatively, including many grassland birds (Bock and Bock 1999).


Vulnerability assessments are a requirement of the Forest Service Climate Change Scorecard, but have not been completed yet; however, there is guidance (Glick et al. 2011), and viability assessment has been partially accomplished through the Land and Resource Management Plan appendix on climate change (U.S. Forest Service 2011) and species vulnerability assessment (Coe et al., in prep; Bagne et al. 2011; Davison et al. 2012). For the latter documents, a few species were selected for the prototype program on the Coronado. All 15 species analyzed were considered to be vulnerable to climate change (Davison 2012; Coe In prep.) using the System for Assessing Vulnerability for Species (SAVS) approach (Bagne et al. 2011).  Each species was given a vulnerability score (index) that ranged from 1 (slightly vulnerable) to 10 (highly vulnerable). The species with the highest vulnerability indices were Yellow-billed Cuckoo (8), Chiricahua Leopard Frog (9), and Mexican Gartersnake (10). These are the only species of those assessed that are federally listed as threatened, endangered, or candidates under ESA, and are the species with the closest ties to a riparian or aquatic environment (with the exception of the American Bullfrog, an aquatic, invasive species, which had the second lowest score). These vulnerability indices do not bode well for rare, native, aquatic species.


Climate change is changing the face of biodiversity at a global scale. Scientists recognize that climate change is increasing the rate of extinctions both locally and globally (Currie 2001; Thomas et al. 2004; Gibbons et al. 2000; Lannoo 2005; Sinervo et al. 2010) to the point of recognizing the recent, global loss of species being the only major extinction event due to anthropogenic causes (an online search produces scores of references about the sixth major (or Holocene) extinction). 


Effects of climate change do not necessarily work independently of other factors, resulting in synergistic effects that can exacerbate climate change. Synergistic effects can be additive, multiplicative, or any combination of interactions. The causes of synergistic effects are often termed “climate change stressors”, and can include urbanization, water diversion, invasive species, grazing, etc. For example, climate change caused drought, and grazing further stressed the already drought-stricken grassland, which in turn caused a significant reduction of grassland birds in areas grazed by cattle Bock and Bock (1999). Literature suggests that invasive species (Rahel and Olden 2008, Fogarty 2010) and wildlife disease (Daszak et al. 2000; Harvell et al. 2002) are also on the increase due to synergism with climate change. It is important to recognize stressors because climate change cannot be reversed at the project level, but certain stressors can be managed to varying degrees. 


The narrative above provides an overview of climate change considerations in the American Southwest, and the responsibility of the Forest Service for integrating climate change science into management, especially at the project level. It also sets the stage for discussions of climate change as they are likely to affect threatened and endangered species in the action area of the proposed project. It also gives us the basis for developing conservation measures to manage for threatened and endangered species, and retain biological diversity (see Hannah et al. 2002a, b; Hunter et al. 2010), as well as adaptive management options (Peterson et al. 2011). It must be realized, however, that there are physiological and other constraints to species adaptability. For example, some species cannot shift elevation or range to adapt (Forero-Medina et al. 2010), and such is the case for those species in the northern Santa Rita Mountains. General effects are discussed below, but species-specific effects will be discussed for each species, building upon information provided here.


For terrestrial ecosystems, the environment is expected to get hotter and drier due to an increase in mean annual temperature and reduced annual precipitation. The action area is dominated by semi-desert grasslands, with inclusions of Madrean encinal woodlands, especially as stringers of larger trees along drainages (McLaughlin and Van Asdall 1977). In and near the footprint of the mine there are currently no perennial streams, so most of the riparian habitat is limited to larger (than upland) oak trees, and a few deciduous trees in the major drainages. Uplands that are grasslands are dominated, or likely to become dominated after mine implementation, by Lehmann lovegrass, a non-native species that has been spreading in the area. Although the Rosemont Copper Company will produce an invasive species management plan, history has shown that the invasion by Lehmann lovegrass may be inevitable. There has been little research on the effects of this grass, although Litt and Steidl (2011) have shown that small mammal communities are different in Lehmann lovegrass-dominated grasslands than native grasslands in southeastern Arizona. It is possible that Lehman lovegrass can be managed by prescribed burning, wildfire, or grazing to open the canopy, so that the habitat more naturally approximates a native bunchgrass life form structure (Litt and Steidl 2011).


The xeroriparian habitats in the immediate vicinity of the proposed project would likely decline in quality for wildlife due to altered surface flow (per Mine Plan of Operation) and groundwater drawdown because of the pit lake. If increased evapotranspiration of climate change is added to this, there is a synergistic effect that will likely cause a reduction in growth, or increase in mortality, of large oak and deciduous trees. The large trees in the vicinity of ephemeral drainages are important structural components for wildlife, and many species of riparian birds have been documented using ephemeral drainage riparian areas in the project area, including the Yellow-billed Cuckoo (Russell et al. 1977). Coleman’s Coral-root, a rare plant with population viability concerns, also occurs in ephemeral riparian areas, and has a complex (and possibly sensitive) symbiotic association with oaks and fungi (Baker 2003; Catling 2004; Coleman 2002; Leake 1994).


How climate change relates to mine-related effects to Empire Cienega, Las Cienegas National Conservation Area, and springs, seeps, and streams within the action area is more difficult to assess. It has been pointed out that there are uncertainties in the models used to predict effects to these outlying areas, and it would seem that adding more uncertainties of climate change into the existing models is not prudent; the result of adding climate change to the model would result in extremely low confidence in the model output (concurrence to this statement was given by the Coronado hydrologist). However, effects of climate change to these areas—increased annual temperature, decreased precipitation (including summer storm floods that do little to add to the local water table), increased evapotranspiration, and increased drought cycles—is inevitable. Of course, climate change is happening and will continue to happen with or without the proposed project. This must be viewed holistically for its qualitative synergistic effects, because it is not possible to make accurate predictions about when off-site areas would be affected or to what degree. Also, there is uncertainty how threatened and endangered species will be affected (except that unmitigated, effects would be declines in species and habitats) and when the effects would take place.The effects of climate change in valley riparian areas, such as the loss of aquatic habitat and native fishes, frogs, and gartersnakes, are already apparent.


Despite a rather ominous outlook for plants and animals under climate change, there are many mitigations and conservation measures that can be developed to help ameliorate the situation. There are already many design criteria built into the MPO of the proposed project. For example, dry-stack tailings help to conserve water. Additionally, stormwater that is being diverted can be used to benefit aquatic organisms. As an example, stock tanks that are kept filled with water can be used as outdoor ranariums for propagating Chiricahua Leopard Frogs and can function as emergency drought relocation ponds. A monitoring and conservation plan for invasive species can keep check on Lehmann lovegrass and American Bullfrogs. Over-arching design critera and species-specific conservation measures are outlined in other parts of this BA; however, it is also important for the proponent of the proposed project to demonstrate how they are managing for sustainable operations (i.e., reducing the environmental footprint through recycling, carpooling, minimizing greenhouse gases, etc.), a requirement of the climate change scorecard.


Rosemont Copper’s Proposed Conservation Measures 	Comment by Angela Barclay: Larry – I ran out of time to add a section that includes AGFD proposed measures.


This section summarizes the conservation measures developed by Rosemont Copper to address potential impacts of activities related to the proposed project on species listed under the ESA. It also describes the conservation parcels Rosemont Copper will purchase and/or manage, and the anticipated conservation benefits these parcels will provide to listed species. The conservation measures described in this document provide the basis for Rosemont Copper’s conservation measures for listed species in support of Section 7 consultation under the ESA.


The conservation measures are presented in three basic formats: conservation benefits to listed species from the purchase and management of conservation lands, an ongoing monitoring program, and specific management actions not associated with particular conservation land parcels. The land conservation and monitoring components are briefly summarized below; species-specific management actions are presented under each species heading in the following section.


Land Conservation: Seven parcels totaling approximately 4,365 acres have been secured by Rosemont Copper to provide conservation benefits to listed species potentially affected by the proposed project (Figure 15). Each of the specific parcels is described below along with a list of the conservation benefits they provide to listed species. 


Fullerton Ranch:


· This parcel contains approximately 1,780 acres of semidesert grassland in the Sierrita Mountains.


· The conservation and management of this parcel could benefit the movement of Jaguar and Ocelot if they occur in this area.


· This parcel contains saguaros and a few agaves that will provide foraging habitat for Lesser Long-nosed Bat.


· Habitat value and prey base on this parcel will be augmented by the following management activities:


· The exclusion of grazing will enhance habitat values by increasing forage production that could benefit the prey base of Jaguar and Ocelot, as well as agave and saguaro production that will benefit Lesser Long-nosed Bat.


· The establishment and maintenance of water features (e.g., cattle tanks or wildlife guzzlers) at a density of 1 to 1.5 per square mile will benefit Jaguar, Ocelot and their prey base, and have the potential to benefit Lesser Long-nosed Bat (USFWS 2012b). 






Figure 15. Proposed Conservation Measures for Species Listed Under the Endangered Species Act	Comment by Angela Barclay: Insert WestLand’s fig 1






Helvetia Ranch North:


· This parcel contains approximately 940 acres of semidesert grassland on the west side of the northern Santa Rita Mountains near the proposed project’s infrastructure corridor.


· This property contains suitable Pima pineapple cactus habitat and 13 Pima pineapple cactus were identified during sample surveys of the property.


· This parcel directly links the Santa Rita Experimental Range to lands administered by the BLM, providing long-term protection of open space and habitat connectivity in this area, which could benefit the movement of Jaguar and Ocelot in the northern Santa Rita Mountains should this species occasionally occur here.


· This property provides limited late summer foraging habitat for Lesser Long-nosed Bat in the form of agaves and a few saguaros.


· Habitat value and prey base on this parcel will be augmented by the following management activity:


· The establishment and maintenance of water features (e.g., cattle tanks or wildlife guzzlers) at a density of 1 to 1.5 per square mile could benefit Jaguar, Ocelot and their prey base, and have the potential to benefit Lesser Long-nosed Bat (USFWS 2012b). 


Sonoita Creek Ranch:


· This parcel contains a total of approximately 1,200 acres of semidesert grassland, Madrean evergreen woodlan, and riparian habitat along upper Sonoita Creek, and includes surface water rights that support two perennial ponds and associated riparian vegetation. 


· This property provides habitat connectivity between the Patagonia and Santa Rita Mountains that could benefit Jaguar and Ocelot.


· This parcel could provide habitat for Mexican spotted owl during dispersal and migration and habitat connectivity between the Patagonia and Santa Rita Mountains.


· This property will provide foraging habitat in the form of agaves for Lesser Long-nosed Bat.


· In addition to the general wildlife and riparian values that this parcel provides, Sonoita Creek Ranch has the potential to benefit the conservation of aquatic species, including Gila Chub, Gila Topminnow, Chiricahua Leopard Frog, and Huachuca Water Umbel, through management and/or reintroduction efforts. 


Rosemont Ranch Lands:


· These properties consist of four distinct parcels on the east side of the Santa Rita Mountains totaling approximately 545 acres of semidesert grassland. 


· These parcels provide habitat connectivity which could benefit Jaguar and Ocelot.


· Agaves present on these parcels will provide foraging habitat for Lesser Long-nosed Bat.


· Habitat value and prey base on this parcel will be augmented by the following management activity:


· The establishment and maintenance of water features (e.g., cattle tanks or wildlife guzzlers) at a density of 1 to 1.5 per square mile could benefit Jaguar, Ocelot and their prey base, and have the potential to benefit Lesser Long-nosed Bat (USFWS 2012b).





Rosemont Grazing Leases:


· These grazing leases held by Rosemont Copper cover approximately 15,055 acres of Forest Lands in the northern Santa Rita Mountains that are outside of the Mine Safety and Health Administration (MSHA)-regulated perimeter of the proposed mine.  


· Specific management actions on these leased lands will include:


· Exclusion of livestock from sensitive riparian areas.


· Construction of approximately 25 (approximately 1 per square mile) water sources (e.g., cattle tanks or wildlife guzzlers) that will help mitigate the potential loss of springs as a source of water for wildlife in the Rosemont area.	Comment by Angela Barclay: Larry – do we want to include the effects of this type of conservation measure on species in terms of nonnative species for CLF, for example?


· The establishment and maintenance of water features (e.g., cattle tanks or wildlife guzzlers) could benefit Jaguar, Ocelot, and their prey base, and have the potential to benefit Lesser Long-nosed Bat (USFWS 2012b).


· The management of these grazing allotments will benefit Chiricahua Leopard Frog through the maintenance of stock tanks and other water features, some of which currently provide breeding and dispersal habitat. These management actions also include:


· Management of stock tanks in the Greaterville area to support or enhance existing breeding populations in Recovery Unit 2. 


· Enhancement of tanks in the Greaterville area to maintain water levels and to create greater structural heterogeneity within tanks.  


· Fencing of tanks to manage cattle use in the Rosemont and Greaterville areas. 


· Management of vegetation to avoid excessive infringement of the open water areas of tanks in the Rosemont and Greaterville areas.  


· Coordination with USFWS and AGFD for the introduction or reintroduction of Chiricahua Leopard Frogs in the Greaterville area.


· These management efforts for Chiricahua Leopard Frog in the Greaterville area will focus on increasing stability of and connectivity between known breeding populations to support the creation and maintenance of a robust metapopulation in this area.


· These leased lands will provide open space and habitat connectivity that could benefit both Jaguar and Ocelot if they occur in this area. 


· Management activities that benefit Lesser Long-nosed Bat roost habitat on Rosemont Copper’s grazing leases and avoid or minimize direct take are identified below


· Helena Mine entrances (R37A, B, and C) used by Lesser Long-nosed Bat will be fenced to prevent access and disturbance by humans and maintain Lesser Long-nosed Bat access to these adits.	Comment by Angela Barclay: USFWS comment on previous version of BA: Gating of Helena is only helpful if they include pre-gate monitoring, experimental testing, and post-gate monitoring.  And then it is effective only if the bats don't abandon Helena.  Need to see what other options we have to mitigate the loss of three LLNB roosts.


· Rosemont Copper will relocate a portion of the Arizona Trail to limit visibility of the Helena Mine entrances to hikers, thus reducing possible disturbance to Lesser Long-nosed Bat.


· R2 adit will be fenced or gated, as appropriate, to prevent access and disturbance by humans and to provide access to the adit by Lesser Long-nosed Bat.


· Chicago Mine, in the pit area and where impacts cannot be avoided, will be closed prior to disturbance in the area of Chicago Mine. Closure activities will take place when Lesser Long-nosed Bat are not present in the Chicago Mine.


· The Helena Mine complex and R2 will be monitored annually for Lesser Long-nosed Bat through construction, and then every five years until mine closure. 





Monitoring:  Predicted impacts to aquatic species (i.e., Chiricahua Leopard Frog, Gila Chub, Gila Topminnow, and Huachuca water umbel) and the Southwestern Willow Flycatcher along Cienega Creek and in Empire Gulch are based on predicted groundwater drawdown as a result of the formation of the mine pit lake. The groundwater models constructed for the proposed project produce similar predictions of the extent of groundwater withdrawal from project activities that are robust to changes in the estimates of hydrologic parameters. While these models represent the best scientific data available, some degree of predictive error is inherent in mathematical modeling. As such, Rosemont Copper will monitor changes in groundwater and surface water as a result of mining activities and update both groundwater and surface water models based on data obtained from monitoring efforts. As a result, these efforts will reduce the uncertainties associated with the predicted effects of mining activities on stream flow along Cienega Creek centuries in the future.


Species





In addition to the conservation benefits provided by the land conservation and monitoring components identified above, Rosemont Copper’s activities not associated with specific parcels that have and will continue to benefit listed species are summarized below by species.


Chiricahua Leopard Frog


Species-Specific Conservation Measures


Rosemont Copper proposes the following conservation measures to minimize the effects of the proposed project on Chiricahua Leopard Frogs and Chiricahua Leopard Frog habitat:


Measures that have already been implemented during the summer 2011 pre-monsoon season at the known tanks that support breeding populations of Chiricahua Leopard Frogs include coordination for the management of the Greaterville Tank to keep sufficient water in the tank; installation of stormwater best management practices along the drainage that feeds the Greaterville Tank to reduce ash runoff (from an approximately 1,200-acre fire in the area in summer 2011) to the tank and frogs therein; and installation of a pipeline to keep sufficient water in the West California Gulch Tank.


The enhancement of two tanks either in the Greaterville area or on the Rosemont holdings for habitat creation outside the mine footprint.


Management of up to two stock tanks to continue to support existing breeding populations in the Greaterville area (Thurber Ranch) (also in Recovery Unit 2). Management efforts could include maintaining water levels, creating greater structural heterogeneity around tank with some deep and shallow water areas, and fencing to manage cattle use/non-use and vegetation choking. Measures that have already been implemented during the Summer 2011 pre-monsoon season at the known tanks that support breeding populations of Chiricahua Leopard Frog include: 


· Coordination for the management of the Greaterville Tank to keep sufficient water in the tank.


· Installation of stormwater Best Management Practices (BMPs) along the drainage that feeds the Greaterville Tank to reduce ash runoff to the tank and frogs therein. 


· Installation of a pipeline to keep sufficient water in the West California Gulch Tank.


Additionally, Rosemont Copper has agreed to monitor changes in groundwater and surface water as a result of mining activities and update both groundwater and surface water models based on data obtained from monitoring efforts.


Direct and Indirect Effects


Project activities would result in direct effects on Chiricahua Leopard Frogs. Two aquatic sites within the footprint of the proposed mine, Lower Stock Tank and East Dam, were known to have been occupied by Chiricahua Leopard Frogs in 2008 (WestLand 2009b). The Lower Stock Tank will be removed as a result of mine operations. The East Dam location occurs within the fence line of the preferred alternative; however, it is unclear what activities would occur at this location. Although frogs have not been documented in these locations since 2008, if individual frogs (eggs/embryos, tadpoles, juveniles, and adults) are present, mine construction and operation activities would result in direct effects in the form of mortality or other disruptions to behavior that may influence growth and survivorship. Additionally, although these sites have not been occupied since 2008, the three nearest occurrences of Chiricahua Leopard Frogs to the proposed fence line of the preferred alternative are within 0.3 mile, which is within the overland dispersal range of this species. Therefore, direct effects could occur whento frogs dispersinge to and from aquatic sites from within the action area into the fence line of the preferred alternative could range from increased risk to mortality (e.g., crushed on roads or in other areas of mining-related activities) to behavioral avoidance (e.g., reluctance to move across disturbed areas)because they could be crushed or disturbed as they disperse across roads or through areas of moving equipment or other mining-related activities. No direct effects resulting from interrelated and interdependent actions are anticipated.


Any individual frogs, tadpoles, and/or eggs present adjacent to the mine footprint would experience indirect effects from light, noise, and vibrations. Although Rosemont Copper has developed a light pollution mitigation plan, Llight from artificial illumination would increase light levels at night would create a “perpetual full moon” situation, which could disrupt this nocturnal frog species, resulting in changes in dispersal, reproductive behavior, communication patterns, and decreased foraging success (Longcore and Rich 2004). Similarly, noise and vibrations, particularly at dusk and night, from construction of the mine or blasting would disturb Chiricahua Leopard Frogs, likely causing changes in dispersal, reproductive behavior (e.g., causing frogs to move out of the area; disrupting foraging, basking, communication patterns, etc.), communication patterns, decreased foraging success, and increased predation (NoiseQuest 2011; Southwest Endangered Species Act Team 2008). The magnitude of impacts from noise, vibration, and light are uncertain, but these impacts are expected to decrease as the distance from the mine increases.  


As a result of groundwater drawdown, the amount or volume of water within perennial pools could decrease which could result in indirect effects to Chiricahua Leopard Frogs through long-term habitat alteration that could cause die-back in aquatic and some riparian vegetation.  Chiricahua Leopard Frogs have been documented within the action area in four locations that are fed by groundwater and where groundwater drawdown is possible:[footnoteRef:9] Empire Gulch (2009, 2010, and 2011), Box Canyon – Dam Structure (2008, 2009, and 2011), Well in Ophir Gulch (2010 and 2011), and South Sycamore Canyon (2008). Groundwater flow models were designed to simulate conditions prior to pit development, during pit dewatering, and for a 1,000-year postclosure period of groundwater level recovery and potential pit lake development (Montgomery and Associates Inc. 2010; Tetra Tech 2010b), and it was determined that groundwater level drawdown could result in the dewatering of key breeding sites and other streams, seeps, and springs that support, or that may support, breeding frogs. These indirect impacts are anticipated to be be negligible and immeasurable until at least 150 years after project closure at in Empire Gulch and Cienega Creek. T, he timing and amount of groundwater drawdown at Box Canyon – Dam Structure, Ophir Gulch Well, and South Sycamore Canyon has not been modeled.Box Canyon – Dam Structure, Well in Ophir Gulch, and South Sycamore Canyon These impacts could be critical during periods of low flow (May and June), because even small flow reductions could cause some portions of Cienega Creek, or other aquatic areas, to stop flowing. These modeled decreases in groundwater (less than 1 foot) would occur over a long period of time but could cause changes in riparian vegetation extent or health, and the reduction in stream flow could impact this fish species that needs standing or flowing water. Indirect effectsresulting in indirect impacts of groundwater drawdown to Chiricahua Leopard Frogs breeding and foraging within these areas . could result in reduction of substrate for eggs, substrate for organisms fed upon by tadpoles and adult frogs, escape cover for tadpoles and adults, and moist microhabitats for frogs, hence the reduction of the success of eggs, alteration of growth rates of tadpoles, reduction of food for tadpoles and adults, and increase the exposure of tadpoles and adults to vertebrate predation and desiccation (Southwest Endangered Species Act Team 2008). and in Cienega Creek until at least 50 years after mine closure.,  [9:  The term “possible” means there is definitely enough drawdown to impact a spring, but the water source of the spring is unknown. If the spring arises from the regional aquifer, then it would be impacted; however, if it is a localized spring that is not connected to the regional aquifer, then it may not be impacted at all.] 



Impacts to water quality and/or disruption of surface water flow resulting from the capture of runoff in the pit are only expected to occur along the Barrel Canyon drainage through Davidson Canyon to its confluence with Cienega Creek. The Chiricahua Leopard Frog is not known to currently occur in any of these reaches; however, lower Davidson Canyon Creek may provide suitable habitat for this species during high-water events, when Chiricahua Leopard Frogs are able to move upstream to temporary pools downstream of the head cut barrier to movement. 


Thus, according to the models developed to predict groundwater drawdown, simultaneous or short term impacts to Chiricahua Leopard Frogs are not anticipated as a result of groundwater drawdown. The uncertainty involved with modeling at this time frame combined with the small predicted magnitude of effects renders any analysis of future effects to individual populations of Chiricahua Leopard Frogs problematic. While we can predict (albeit with limited precision) that groundwater and surface water flows may be affected many decades into the future, we cannot predict how these changes would interact with or affect populations of Chiricahua Leopard Frogs whose future status and distribution are entirely unknown; therefore, we cannot conclude that these future indirect effects are reasonably certain to occur.


Indirect effects on Chiricahua Leopard Frogs could also result from prey species of the Chiricahua Leopard Frog experiencing the same direct and indirect effects as the frog from proposed project activities, hence altering their predator-prey relationships. Additionally, because the mine pit lake water quality could exceed wildlife standards for three contaminants that are known to bioaccumulate (i.e., cadmium, mercury, and selenium), indirect effects on this species could occur from eating aquatic invertebrates originating from the mine pit lake. The results of geochemical modeling for the mine pit lake and studies of the expected water quality from heap leach seepage indicate that various contaminant levels that would result from these mining processes may exceed aquifer or surface water quality standards for wildlife. Cadmium is highly toxic to wildlife, is carcinogenic and teratogenic, and can have sublethal and lethal effects at low environmental concentrations. It affects respiratory functions, enzyme levels, muscle contractions, growth reduction, and reproduction. Cadmium is known to bioaccumulate in the food chain. A portion of mercury released into the environment is transformed by abiotic and biotic chemical reactions to organic derivatives, such as methylmercury, which bioaccumulates in individual organisms, biomagnifies in aquatic food chains, and is the most toxic form of mercury to which wildlife are exposed. Risks from selenium are primarily associated with aquatic species. Selenium is a bioaccumulative pollutant, and aquatic life is exposed to selenium primarily through diet. Risks stem from aquatic life eating food that is contaminated with selenium, rather than from direct exposure to selenium in the water. 


Within the portions of the action area that include proposed designated critical habitat for the Chiricahua Leopard Frog, it is possible that the proposedis project could indirectly impact some of the PCEs of critical habitat for this species within those areas. Chiricahua Leopard Frogs are known to occur at seven locations within proposed critical habitat within the action area. There are two known Chiricahua Leopard Frog locations in proposed designated critical habitat that are supported by groundwater: Ophir Gulch Well and Empire Gulch Springs. Groundwater drawdown at Empire Gulch is anticipated to be measurable beginning 50 years after mine closure; the timing or amount of groundwater drawdown at Ophir Gulch Well has not been modeledthese locations, hence indirect effects to frogs at these locations, is not anticipated to begin until 50 to 150 years after project closure. Other locations in designated critical habitat that are supported by groundwater are modeled to experience groundwater drawdown: impacts are expected to be negligible and immeasurable in Cienega Creek until at least 50 years after mine closure; however, impacts could be much greater during critical periods of low flow, and during critical times of the year (May and June), even small flow reductions could cause some portions of Cienega Creek, or other aquatic areas, to stop flowing. These modeled decreases in groundwater (less than 1 foot) would occur over a long period of time but could cause changes in riparian vegetation extent or health, and the reduction in stream flow could impact designated critical habitat for this aquatic frog species that needs standing or flowing water. 


Cover vegetation at the edge of stock tanks in proposed designated critical habitat, especially the areas of designated critical habitat near the proposed project area, could be negatively impacted by windborne fugitive dust coating leaves, resulting in reduced photosynthetic activity. Physical effects of dust on plants may include blockage and damage to stomata, shading, abrasion of leaf surface or cuticle, and cumulative effects (e.g., drought stress on already stressed species) (Goodquarry 2011). Reduced vegetative cover could result in reduced of substrate for eggs, substrate for organisms fed upon by tadpoles and adult frogs, escape cover for tadpoles and adults, and moist microhabitats for frogs, hence the reduction of the success of eggs, alteration of growth rates of tadpoles, reduction of food for tadpoles and adults, and increase the exposure of tadpoles and adults to vertebrate predation and desiccation (Southwest Endangered Species Act Team 2008). It is possible that the proposed mine and associated disturbances could also result in increases in populations of non-native species and could create conditions suitable for the presence of chytridiomycosis. 


Cumulative Effects


Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably certain to occur in the action area considered in this biological opinionBA. Future Federal actions that are unrelated to the proposed action are not considered in this section because they require separate consultation pursuant to Section 7 of the ESA. Continued road maintenance, grazing activities, and recreation in the action area, current and future development, other nearby mining projects, and other various activities in the surrounding area on non-federal lands, combined with the expected effects from the proposed project, such as groundwater drawdown and associated loss or fragmentation of habitat (including riparian), and noise, air, and light pollution, could cumulatively affect the Chiricahua Leopard Frog and its designated critical habitat.


Determination of Effect


The proposed project may affect, and is likely to adversely affect, the Chiricahua Leopard Frog. The proposed project may affect, and is not likely to result in the destruction of proposed adversely affect, designated critical habitat for the Chiricahua Leopard Frog.


Gila Chub


Species-Specific Conservation Measures 


There are no species-specific conservation measures proposed for this species. Note that Rosemont Copper has agreed to monitor changes in groundwater and surface water as a result of mining activities and update both groundwater and surface water models based on data obtained from monitoring efforts. 


Direct and Indirect Effects


Direct effects on the Gila Chub are not anticipated as a result of theis proposed project because there is no habitat or known occurrences of this species within the footprint of the proposed mine, and no direct effects resulting from interrelated and interdependent actions are anticipated. Furthermore, impacts to water quality and/or disruption of surface water flow resulting from the capture of runoff in the pit are only expected to occur along the Barrel Canyon drainage through Davidson Canyon to its confluence with Cienega Creek, and the Gila Chub is not known to occur in any of these reaches, nor are any of these reaches expected to provide suitable habitat for this species. No Gila Chub were recorded during fish surveys just downstream in Cienega Creek from 2002–2010. 


Gila Chub are known to occur in Cienega Creek approximately 1 mile upstream of the confluence with Davidson Canyon (in 2009 and 2010). The small numbers of this species in the population upstream of the confluence of Davidson Canyon and Cienega Creek have not populated the pool downstream of the confluence in the years in which it has been surveyed (2007–2010); therefore, indirect effects on the Gila Chub from the reduction of stormwater flows by less than 5% at the confluence of Davidson Canyon and Cienega Creek and by less than 1% below the confluence within Cienega Creek are not reasonably certain to occur because there are no occurrence records of this species at or immediately below this confluence.


Indirect effects to Gila Chub may occur within the action area further upstream in Cienega Creek and in Empire where groundwater drawdown is modeled to occur (Montgomery and Associates Inc. 2010; Tetra Tech 2010b). These impacts are anticipated to be negligible and immeasurable until at least 50 years after project closure at Empire Gulch and in Cienega Creek. These impacts could be critical during periods of low flow (May and June), because even small flow reductions could cause some portions of Cienega Creek, or other aquatic areas, to stop flowing. These modeled decreases in groundwater (less than 1 foot) would occur over a long period of time but could cause changes in riparian vegetation extent or health, and the reduction in stream flow could impact this fish species that needs standing or flowing water. As a result of groundwater drawdown, the amount or volume of water within perennial pools could decrease which could result in indirect effects to Gila Chub through long-term habitat alteration that could cause die-back in aquatic and some riparian vegetationAs a result of groundwater drawdown, the amount or volume of water within perennial pools could decrease which could result in indirect effects to Gila Chub breeding and foraging in these areas. Indirect effects of groundwater drawdown to Gila Chub breeding and foraging within these areas could result in reduction of substrate for eggs, substrate for prey organisms, escape cover, and moist microhabitats for Gila Chub, hence the reduction of the success of eggs, reduction of food, and increase the exposure of Gila Chub to vertebrate predation and desiccation. Indirect effects on Gila Chub could also result from prey species of the Gila Chub experiencing the same indirect effects as the fish from groundwater drawdown, hence altering their predator-prey relationships. These indirect impacts are anticipated to be negligible and immeasurable until at least 150 years after project closure at Empire Gulch and in Cienega Creek until at least 50 years after mine closure. 


Thus, according to the models developed to predict groundwater drawdown, simultaneous or short term impacts to Gila Chub are not anticipated as a result of groundwater drawdown. The uncertainty involved with modeling at this time frame combined with the small predicted magnitude of effects renders any analysis of future effects to individual populations of Gila Chub problematic. While we can predict (albeit with limited precision) that groundwater and surface water flows may be affected many decades into the future, we cannot predict how these changes would interact with or affect populations of Gila Chub whose future status and distribution are entirely unknown; therefore, we cannot conclude that these future indirect effects are reasonably certain to occur.


The action area also includes portions of designated critical habitat for the Gila Chub, and it is possible that within those areas the proposedis project could directly and indirectly impact some of the PCEs of critical habitat for this species. The proposed project couldwill impact all three PCEs present within these areas of Gila Chub designated critical habitat:impact water quantity, vegetative coverquality, and water qualityone of the PCEs of Gila Chub designated critical habitat, at the confluence of Davidson Canyon with Cienega Creek, although this reach is dry for most of the year. The water quality PCE includes reduced levels of contaminants (including sediments), and adequate levels of pH, dissolved oxygen, and conductivity. Surface water models indicate that project activities will result in a 3.8% decrease of sediment yield at the confluence of Davidson Canyon and Cienega Creek. The project also will impact water quantity, one of the PCEs of Gila Chub designated critical habitat, within Cienega Creek and Empire Gulch. As previously stated, groundwater drawdown is anticipated to be negligible and immeasurable until at least 150 years after project closure at Empire Gulch and in Cienega Creek until at least 50 years after mine closure, which could decrease the amount or volume of water within perennial pools.There are two locations in designated critical habitat that are supported by groundwater: Empire Gulch Springs and Cienega Creek. Groundwater drawdown at Empire Gulch and Cienega Creek is anticipated to be measurable beginning 50 years after mine closure. These impacts could be critical during periods of low flow (May and June), because even small flow reductions could cause some portions of Cienega Creek, or other aquatic areas, to stop flowing. These modeled decreases in groundwater (less than 1 foot) would occur over a long period of time but could cause changes in aquatic and riparian vegetation extent or health, and the reduction in stream flow could impact designated critical habitat for this fish species that needs standing or flowing water. Reduced vegetative cover could result in reduced of substrate for eggs, substrate for prey organisms, and escape cover for Gila Chub, hence the reduction of the success of eggs, reduction of food, and increase the exposure of Gila Chub to vertebrate predation and desiccation. The proposed project also will impact water quantity, one of the PCEs of Gila Chub designated critical habitat, within Cienega Creek and Empire Gulch. The water quality PCE includes reduced levels of contaminants (including sediments), and adequate levels of pH, dissolved oxygen, and conductivity. Levels of pH, dissolved oxygen, and conductivity are not expected to be impacted by the proposed project; however, surface water models indicate that the proposed project activities will result in a 3.8% decrease of sediment yield at the confluence of Davidson Canyon and Cienega Creek. This decrease in sediment yield could increase the exposure of Gila Chub to predation.


Cumulative Effects


Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably certain to occur in the action area considered in this biological opinionBA. Future Federal actions that are unrelated to the proposed action are not considered in this section because they require separate consultation pursuant to Section 7 of the ESA. Continued road maintenance, grazing activities, and recreation in the action area, current and future development, other nearby mining projects, and other various activities in the surrounding area on non-federal lands, combined with the expected effects from the proposed project, such as groundwater drawdown and associated loss or fragmentation of habitat (including riparian), and noise, air, and light pollution, could cumulatively affect the Gila Chub and its designated critical habitat.


Determination of Effect


The proposed project may affect, and is, but is not likely to adversely affect, the Gila Chub. The proposed project also may affect, and is likely to adversely affect, but is not likely to result in destruction of, designated critical habitat for the Gila Chub.,


Gila Topminnow


Species-Specific Conservation Measures 


There are no species-specific conservation measures proposed for this species. Note that Rosemont Copper has agreed to monitor changes in groundwater and surface water as a result of mining activities and update both groundwater and surface water models based on data obtained from monitoring efforts.


Direct and Indirect Effects


Direct effects on the Gila Topminnow are not anticipated as a result of the proposedis project because there is no habitat or known occurrences of this species within the footprint of the proposed mine and no direct effects resulting from interrelated and interdependent actions are anticipated. Furthermore, impacts to water quality and/or disruption of surface water flow resulting from the capture of runoff in the pit are only expected to occur along the Barrel Canyon drainage through Davidson Canyon to its confluence with Cienega Creek, and the Gila Topminnow is not known to occur in any of these reaches, nor are any of these reaches expected to provide suitable habitat for this species. 


Indirect effects could occur on the small population of this species located approximately 0.25 mile downstream of the confluence of Davidson Canyon and Cienega Creek. Stormwater flows are expected to decrease by less than 5% at the confluence of Davidson Canyon and Cienega Creek and by less than 1% below the confluence within Cienega Creek. These reductions in surface water at these reaches are likely to result in insignificant effects to this population of Gila Topminnow. 


Indirect effects to the Gila Topminnow may occur within the action area in Cienega Creek approximately 1 mile upstream from the confluence with Davidson Canyon and further upstream in Cienega Creek where groundwater drawdown is modeled to occur (Montgomery and Associates Inc. 2010; Tetra Tech 2010b). These impacts are anticipated to be negligible and immeasurable until at least 50 years after project closure in Cienega Creek. These impacts could be critical during periods of low flow (May and June), because even small flow reductions could cause some portions of Cienega Creek to stop flowing. These modeled decreases in groundwater (less than 1 foot) would occur over a long period of time but could cause changes in riparian vegetation extent or health, and the reduction in stream flow could impact this fish species that needs standing or flowing water. As a result of groundwater drawdown, the amount or volume of water within perennial pools could decrease which could result in indirect effects to Gila Topminnow through long-term habitat alteration that could cause die-back in aquatic and some riparian vegetation. Indirect effects of groundwater drawdown to Gila Topminnow breeding and foraging within these areas could result in reduction of substrate for eggs, substrate for prey organisms, and escape cover for Gila Topminnow, hence the reduction of the success of eggs, reduction of food, and increase the exposure of Gila Topminnow to vertebrate predation and desiccation. As a result of groundwater drawdown, the amount or volume of water within perennial pools could decrease which could result in indirect effects to Gila Topminnow breeding and foraging within these areas. Indirect effects on Gila Topminnow could also result from prey species of the Gila Topminnow experiencing the same indirect effects as the fish from groundwater drawdown, hence altering their predator-prey relationships. These indirect impacts are anticipated to be negligible and immeasurable until at least 50 years after mine closure in Cienega Creek. 





Thus, according to the models developed to predict groundwater drawdown, simultaneous or short term impacts to Gila Topminnow are not anticipated as a result of groundwater drawdown. The uncertainty involved with modeling at this time frame combined with the small predicted magnitude of effects renders any analysis of future effects to individual populations of Gila Topminnow problematic. While we can predict (albeit with limited precision) that groundwater and surface water flows may be affected many decades into the future, we cannot predict how these changes would interact with or affect populations of Gila Topminnow whose future status and distribution are entirely unknown; therefore, we cannot conclude that these future indirect effects are reasonably certain to occur.


Cumulative Effects


Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably certain to occur in the action area considered in this biological opinionBA. Future Federal actions that are unrelated to the proposed action are not considered in this section because they require separate consultation pursuant to Section 7 of the ESA. Continued road maintenance, grazing activities, and recreation in the action area, current and future development, other nearby mining projects, and other various activities in the surrounding area on non-federal lands, combined with the expected effects from the proposed project, such as groundwater drawdown and associated loss or fragmentation of habitat (including riparian), and noise, air, and light pollution, could cumulatively affect the Gila Topminnow and its habitat.


Determination of Effect


The proposed project may affect, and, but is not likely to adversely affect, the Gila Topminnow. 


Huachuca Water Umbel


Species-Specific Conservation Measures 


There are no species-specific conservation measures proposed for this species. Note that Rosemont Copper has agreed to monitor changes in groundwater and surface water as a result of mining activities and update both groundwater and surface water models based on data obtained from monitoring efforts.


Direct and Indirect Effects


Direct effects on Huachuca water umbel are not anticipated as a result of the proposedis project because this species is not known to occur within the footprint of the proposed mine, and no direct effects resulting from interrelated or interdependent actions are anticipated. Impacts to water quality and/or disruption of surface water flow resulting from the capture of runoff in the pit are only expected to occur along the Barrel Canyon drainage through Davidson Canyon to its confluence with Cienega Creek. However, the Huachuca water umbel is not known to currently occur in any of these reaches, nor are any of these reaches expected to provide suitable habitat for this species. 


Indirect effects could occur to the Huachuca water umbel populations located within the action area in Empire Gulch and Cienega Creek where groundwater drawdown is modeled to occur (Montgomery and Associates Inc. 2010; Tetra Tech 2010b). These impacts are anticipated to be negligible and immeasurable until at least 50 years after project closure in Empire Gulch and Cienega Creek. These impacts could be critical during periods of low flow (May and June), because even small flow reductions could cause some portions of Cienega Creek, and other areas, to stop flowing. These modeled decreases in groundwater (less than 1 foot) would occur over a long period of time but could cause changes in riparian vegetation extent or health, and the reduction in stream flow could impact this plant species that needs standing or flowing water. As a result of groundwater drawdown, the amount or volume of water within perennial pools could decrease which could result in indirect effects to Huachuca water umbel through long-term habitat alteration causing changes in the health of individual Huachuca water umbel plants or populations of this species. These indirect impacts are anticipated to be negligible and immeasurable until at least 150 years after project closure at Empire Gulch and in Cienega Creek until at least 50 years after mine closure. 


Thus, according to the models developed to predict groundwater drawdown, simultaneous or short term impacts to Huachuca water umbel are not anticipated as a result of groundwater drawdown. The uncertainty involved with modeling at this time frame combined with the small predicted magnitude of effects renders any analysis of future effects to individual populations of Huachuca water umbel problematic. While we can predict (albeit with limited precision) that groundwater and surface water flows may be affected many decades into the future, we cannot predict how these changes would interact with or affect populations of Huachuca water umbel whose future status and distribution are entirely unknown; therefore, we cannot conclude that these future indirect effects are reasonably certain to occur.


Cumulative Effects


Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably certain to occur in the action area considered in this biological opinionBA. Future Federal actions that are unrelated to the proposed action are not considered in this section because they require separate consultation pursuant to Section 7 of the ESA. Continued road maintenance, grazing activities, and recreation in the action area, current and future development, other nearby mining projects, and other various activities in the surrounding area on non-federal lands, combined with the expected effects from the proposed project, such as groundwater drawdown and associated loss or fragmentation of habitat (including riparian), and noise, air, and light pollution, could cumulatively affect the Huachuca water umbel and its habitat.


Determination of Effect


The proposed project may affect, and, but is not likely to adversely affect, the Huachuca water umbel. 


Jaguar


Species-Specific Conservation Measures 


Rosemont Copper proposes the following conservation measure to minimize the effects of the project on Jaguars and Ocelots and their suitable habitat: a one-time fee in the amount of $20,000 to AGFD for survey and monitoring efforts as well as conservation and recovery measures. Rosemont Copper will contribute a total of $20,000 to AGFD for ongoing monitoring of Jaguar and Ocelot activity in the Santa Rita Mountains. 


Direct and Indirect Effects


Direct effects to Jaguars are not anticipated as a result of the proposedis project because this species is not known to occur within the footprint of the proposed mine, and no direct effects resulting from interrelated or interdependent actions are anticipated. 


Indirect effects could occur to the Jaguars within the action area. Although occurrence records in Arizona are rare, and no breeding populations of the Jaguar are known to exist in Arizona, Jaguars have large home ranges there is the potential for this species to occur in the action area. Further, there have been two recent (2011) sightings of Jaguars in southeastern Arizona: an unconfirmed sighting (AGFD Class II-7) of a Jaguar was reported in Mansfield Canyon in the Santa Rita Mountains in Santa Cruz County in June, approximately 13 miles south of the proposed mine footprintproject area and 8 miles south of the action area; and more recently, in November, a confirmed sighting of a Jaguar occurred in a canyon in the Whetstone Mountains in Cochise County, approximately 25 miles east of the proposed project area and 10 miles east of the action area. Prior to the June 2011 sighting, there had been no confirmed occurrence records for this species within 8 miles of the action area since 1961. Thus, there is some potential for one or more of these animals to occur in the Santa Rita Mountains over the life of the proposed project, and there is potential for an animal moving throughout the Santa Rita Mountains to be exposed to disturbance related to mining activities. 


Although Jaguars have the ability to avoid some of this disturbance through movements, resulting in low probability of any significant acute or chronic exposure, any Jaguars present adjacent to the mine footprint could experience indirect effects from light, noise, and vibrations. Although Rosemont Copper has developed a light pollution mitigation plan, lLight from artificial illumination would increase light levels at night would create a “perpetual full moon” situation, which could disrupt this species, resulting in changes in dispersal, communication patterns, and hunting success (Longcore and Rich 2004). Similarly, noise and vibrations from construction of the mine or blasting could disturb Jaguars, likely causing changes in dispersal, communication patterns, and hunting success (NoiseQuest 2011). The magnitude of impacts from noise, vibration, and light are uncertain, but these impacts are expected to decrease as the distance from the mine increases.  Indirect effects on Jaguars could also result from prey species experiencing the same indirect effects as the Jaguars from light, noise, and vibrations, hence altering their predator-prey relationships. Changes to food sources could also result in changes in dispersal and hunting success.


Cumulative Effects


Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably certain to occur in the action area considered in this biological opinionBA. Future Federal actions that are unrelated to the proposed action are not considered in this section because they require separate consultation pursuant to Section 7 of the ESA. Continued road maintenance, grazing activities, and recreation in the action area, current and future development, other nearby mining projects, and other various activities in the surrounding area on non-federal lands, combined with the expected effects from the proposed project, such as groundwater drawdown and associated loss or fragmentation of habitat (including riparian), and noise, air, and light pollution, could cumulatively affect the Jaguar and its habitat.


Determination of Effect


The proposed project may affect, and, but is not likely to adversely affect, the Jaguar.


Lesser Long-nosed Bat


Species-Specific Conservation Measures 


In addition to those listed in the Rosemont Copper’s Proposed Conservation Measures section above, Rosemont Copper proposes the following conservation measures to minimize the effects of the proposed project on Lesser Long-nosed Bat and Lesser Long-nosed Bat habitat:	Comment by Angela Barclay: USFWS comment: Are they going to exclude any LLNBs from sites that will be destroyed prior to them being destroyed?


Measures that have already been implemented include funding of studies of Palmer’s agave establishment and response to transplantation and establishment of an on-site nursery that may be used for future mitigation of habitat loss.	Comment by Angela Barclay: USFWS comment: Not sure a study of planting agaves helps offset the loss of 200,000 - 300,000 agaves?  Especially if we don't have a report of the results to see how effective what they were testing really was.  They should include the results in the BA.  Kudos for establishing an on-site nursery for agaves, but they give no indication of how many they will produce and where they will be planted to offset agaves lost.  They should use agaves during reclamation, but how does that offset the temporal loss of significant forage resources?  There is no monitoring of transplanted or newly planted agaves.  How can we give credit for offsetting measures if we don't know if they worked?  Need to have monitoring included with adaptive management to address survival.  Need to consider other measures to offset such a significant loss of forage resources.


Planting of agave at densities comparable to that currently on-site during concurrent reclamation. 


Ongoing lighting studies are being conducted, and their potential effects on Lesser Long-nosed Bat and the Helena Mine will be ascertained and mitigated to the extent possible.


Rosemont Copper will work with the USFWS and the Forest Service to relocate the Arizona National Scenic Trail away from the Helena Mine.


At the Helena Mine site, Rosemont Copper will construct an exclusion fence to protect the roost site from trespass.Rosemont will implement its concurrent reclamation program as outlined in their Plan of Operations.  As part of this effort they will grow and plant Palmer’s agave into suitable reclaimed areas. Agave planting densities will be consistent with the final Reclamation Plan and Post-Mining Land Use. 


Rosemont Copper’s proposed lighting plan will minimize, to the extent practicable, disturbance to foraging and commuting Lesser Long-nosed Bats in the vicinity of the proposed project. 	Comment by Angela Barclay: USFWS comment: Not sure what the lighting study is, but if they want it to offset effects to LLNB roosts, they better give us the results in the BA.


Direct and Indirect Effects	Comment by Angela Barclay: USFWS comment: How does the protection of Helena mine mitigate or offset the loss of 1 - 2 other roosts and address the fact that Helena, itself, may be abandoned, regardless of protective measures, if noise, light, and vibrations are untolerable?


The proposed project would directly affect and result in the permanent loss of at least one known Lesser Long-nosed Bat postmaternity roost site (Chicago Mine) within the footprint of the proposed mine, which in August 2008 contained approximately 12 to 15 Lesser Long-nosed Bats, in 2009 contained approximately 32 Lesser Long-nosed Bats, and in July 2011 contained one roosting Lesser Long-nosed Bat. Any individuals present within the footprint of the mine infrastructure (including the pit, buildings, roads, tailings or waste piles, etc.) would either be crushed or forced to relocate. Rosemont Copper will close the Chicago Mine when Lesser Long-nosed Bat are not present in the Chicago Mine; therefore, no Lesser Long-nosed Bats would be killed by the construction of the mine pit if no individuals are in the mine during closure.


Given the anticipated levels of project related activity and associated disturbance from noise, vibrations, and light, there exists the potential for indirect effects on two additional Lesser Long-nosed Bat postmaternity roosts adjacent to the proposed mine footprint (i.e., R-2 [immediately adjacent to the southwestern portion of the proposed fence line of the preferred alternative] and the Helena Mine complex [approximately 1 mile north-northeast of the fence line for the preferred alternative]). At the R-2 site, one Lesser Long-nosed Bat was detected each year in 2008 and 2009, and three Lesser Long-nosed Bats were detected there in 2011. More than 5,100 Lesser Long-nosed Bats were counted at the Helena Mine complex in 2009, and approximately 4,650 Lesser Long-nosed Bats were detected in 2011. Any individuals present adjacent to the mine footprint would experience indirect effects from light, noise, and vibrations. Although Rosemont Copper has developed a light pollution mitigation plan, lLight from artificial illumination would increase light levels at night would create a “perpetual full moon” situation, which could disrupt this nocturnal species, resulting in changes in dispersal, reproductive behavior, communication patterns, and decreased foraging success (Longcore and Rich 2004). Similarly, noise and vibrations from construction of the mine or blasting would disturb Lesser Long-nosed Bats, likely causing changes in dispersal, reproductive behavior, communication patterns, decreased foraging success, and increased predation (NoiseQuest 2011). The magnitude of impacts from noise, vibration, and light are uncertain, but these impacts are expected to decrease as the distance from the mine increases.  


The proposed project would indirectly impact Lesser Long-nosed Bats through the removal of potential Lesser Long-nosed Bat forage plants (i.e., paniculate agaves) in the late summer range of the species. Based on surveys, it was estimated that between 196,268 and 306,209 Palmer agave rosettes would be impacted as a result of the proposed project (WestLand 2009c). Indirect effects to Lesser Long-nosed Bat forage plants may result from an increase in dust levels adjacent to access roads and mining areas. Agaves could be negatively impacted by windborne fugitive dust coating leaves, resulting in reduced photosynthetic activity. Physical effects of dust on plants may include blockage and damage to stomata, shading, and abrasion of leaf surface or cuticle (Goodquarry 2011). Reduced food sources could result in reduced reproduction success or could result in the abandonment of the action area by Lesser Long-nosed Bats. Known Lesser Long-nosed Bat maternity roosts are all more than 75 miles from the proposed project area; therefore, no indirect effects on Lesser Long-nosed Bat maternity roosts are anticipated.


Cumulative Effects


Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably certain to occur in the action area considered in this biological opinionBA. Future Federal actions that are unrelated to the proposed action are not considered in this section because they require separate consultation pursuant to Section 7 of the ESA. Continued road maintenance, grazing activities, and recreation in the action area, current and future development, other nearby mining projects, and other various activities in the surrounding area on non-federal lands, combined with the expected effects from the proposed project, such as groundwater drawdown and associated loss or fragmentation of habitat (including riparian), and noise, air, and light pollution, could cumulatively affect the Lesser Long-nosed Bat and its habitat.


Determination of Effect


The proposed project may affect, and is likely to adversely affect, the Lesser Long-nosed Bat.


Mexican Spotted Owl


Species-Specific Conservation Measures 


Rosemont Copper’s proposed lighting plan will minimize, to the extent practicable, disturbance to feeding, nesting, or dispersing Mexican Spotted Owls that might be in the vicinity of the proposed project.


There are no species-specific conservation measures proposed for this species.


Direct and Indirect Effects


Direct effects on Mexican Spotted Owls are not anticipated as a result of the proposedis project. All construction activities and discernible effects from noise, light, and vibration will occur outside the nearest known Mexican Spotted Owl PACs. There also will be no increase in vehicular traffic and associated noise (no new access roads or mine activities) within 4.8 miles of the nearest PAC. The clearing of vegetation will only occur within the project area (approximately 4.8 miles from the nearest PAC) and may affect populations of rodents, cottontails, birds, bats, lizards, and snakes, all potential prey species for the Mexican Spotted Owl; however, it is expected that this species does not currently forage in areas to be cleared of vegetation. Thus, indirect effects on the Mexican Spotted Owl are not expected to occur as a result of the proposedis project.


Adverse effects on Mexican Spotted Owl critical habitat are also not anticipated as a result of the proposedis project, although the action area (including the effects of noise, light, vibrations, and groundwater drawdown) includes 430 acres of critical habitat Unit BR-W-12. It is expected that an increase of noise, light, and vibration will occur within this area of critical habitat; however, these increases will not alter any PCEs for this species.


Cumulative Effects


Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably certain to occur in the action area considered in this biological opinionBA. Future Federal actions that are unrelated to the proposed action are not considered in this section because they require separate consultation pursuant to Section 7 of the ESA. Continued road maintenance, grazing activities, and recreation in the action area, current and future development, other nearby mining projects, and other various activities in the surrounding area on non-federal lands, combined with the expected effects from the proposed project such as groundwater drawdown and associated loss or fragmentation of habitat (including riparian), and noise, air, and light pollution, could cumulatively affect the Mexican Spotted Owl and its designated critical habitat.


Determination of Effect


The proposed project will have no effect on the Mexican Spotted Owl. The proposed project will have no effect on designated critical habitat for the Mexican Spotted Owl.


Ocelot 


Species-Specific Conservation Measures 


Rosemont Copper will contribute a total of $20,000 to AGFD for ongoing monitoring of Jaguar and Ocelot activity in the Santa Rita Mountains. 


Rosemont Copper proposes the following conservation measure to minimize the effects of the project on Jaguars and Ocelots and their suitable habitat: a one-time fee in the amount of $20,000 to AGFD for survey and monitoring efforts and conservation and recovery measures. 


Direct and Indirect Effects


Direct effects on Ocelots are not anticipated as a result of the proposedis project because this species is not known to occur within the footprint of the proposed mine, and no direct effects resulting from interrelated or interdependent actions are anticipated. 


Indirect effects could occur to the Ocelots within the action area. Although occurrence records in Arizona are rare, and no breeding populations of the Ocelot are known to exist in Arizona, Ocelots have large home ranges there is the potential for this species to occur in the action area. Further, four five confirmed reports of ocelots have been received in Arizona since 2009: one from Gila County and three four from Cochise County (USFWS 2011e). Prior to these 2009 sightings, the last confirmed account in Arizona was of an Ocelot that was shot on Pat Scott Peak in the Huachuca Mountains in 1964 (López González et al. 2003). Thus, there is some potential for one or more of these animals to occur in the Santa Rita Mountains over the life of the proposed project, and there is potential for an animal moving throughout the Santa Rita Mountains to be exposed to disturbance related to mining activities. 


Although Ocelots have the ability to avoid some of this disturbance through movements, resulting in low probability of any significant acute or chronic exposure, any Ocelots present adjacent to the mine footprint could experience indirect effects from light, noise, and vibrations. Although Rosemont Copper has developed a light pollution mitigation plan, Llight from artificial illumination would increase light levels at night would create a “perpetual full moon” situation, which could disrupt this species, resulting in changes in dispersal, communication patterns, and hunting success (Longcore and Rich 2004). Similarly, noise and vibrations from construction of the mine or blasting could disturb Ocelots, likely causing changes in dispersal, communication patterns, and hunting success (NoiseQuest 2011). The magnitude of impacts from noise, vibration, and light are uncertain, but these impacts are expected to decrease as the distance from the mine increases. Indirect effects on Ocelots could also result from prey species experiencing the same indirect effects as the Ocelots from light, noise, and vibrations, hence altering their predator-prey relationships. Changes to food sources could also result in changes in dispersal and hunting success. 


Cumulative Effects


Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably certain to occur in the action area considered in this biological opinionBA. Future Federal actions that are unrelated to the proposed action are not considered in this section because they require separate consultation pursuant to Section 7 of the ESA. Continued road maintenance, grazing activities, and recreation in the action area, current and future development, other nearby mining projects, and other various activities in the surrounding area on non-federal lands, combined with the expected effects from the proposed project, such as groundwater drawdown and associated loss or fragmentation of habitat (including riparian), and noise, air, and light pollution, could cumulatively affect the Ocelot and its habitat.


Determination of Effect


The proposed project may affect, but and is not likely to adversely affect, the Ocelot.


Pima Pineapple Cactus


Species-Specific Conservation Measures


Rosemont Copper proposes the following conservation measures to minimize the effects of the proposed project on Pima pineapple cactus and Pima pineapple cactus habitat:


Avoidance of direct effects to individual Pima pineapple cactus during construction. Routing the lines to avoid Pima pineapple cactus to the extent practicable will minimize direct effects. Construction practices will be employed to keep surface disturbance to the minimum practicable. Pima pineapple cactus left in place near disturbance areas will be clearly marked and construction activity in the vicinity will be monitored. Marking will be removed by the monitor as soon as construction is completed.


Transplant and monitoring of 44 cacti that cannot be avoided by construction activities.


In-lieu payment will be made to a Pima pineapple cactus mitigation bank. The total impact area is estimated to be approximately 24.4 acres (8.4 permanent, 16.0 temporary). In-lieu fee payment will be paid at a ratio of 1:1 for permanent effects and 0.5:1 for temporary effects.Construction practices along the proposed utility corridors will be employed to keep surface disturbance to the minimum practicable. 


Known Pima pineapple cactus within the utility corridor will be flagged and to the extent possible will be avoided.  These Pima pineapple cactus will be protected with clear limit fencing, and construction activity in the vicinity of these plants will be monitored. 


Pima pineapple cactus that cannot be avoided by utility construction will be transplanted within the corridor into suitable habitat.  A monitoring and maintenance program will be initiated to facilitate establishment.  


Direct and Indirect Effects


The preferred alternative would result in direct effects to Pima pineapple cactus and Pima pineapple cactus habitat owing to the placement of electrical and water transmission lines and associated access roads. Approximately 44 live Pima pineapple cacti and 24.4 acres of Pima pineapple cactus habitat would be impacted. Areas of permanent disturbance would remove portions of the seed bank, and areas of temporary disturbance could alter the seed bank. Disturbance of soils would change water infiltration, compact soil, and change local site conditions. Recently disturbed areas have an increased potential to be invaded by noxious weeds (e.g., Lehmann lovegrass), which can negatively affect Pima pineapple cactus. Although some areas of temporary disturbance may recover, it may take many years before full recovery is achieved. Any individuals growing in the action area outside the mine footprint may experience indirect effects, such as fugitive dust. Physical effects of windborne fugitive dust on plants may include blockage and damage to stomata and shading and abrasion of the plant surface, which could result in reduced photosynthetic activity (Goodquarry 2011), and possibly reproductive success.


Cumulative Effects


Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably certain to occur in the action area considered in this biological opinionBA. Future Federal actions that are unrelated to the proposed action are not considered in this section because they require separate consultation pursuant to Section 7 of the ESA. Continued road maintenance, grazing activities, and recreation in the action area, current and future development, other nearby mining projects, and other various activities in the surrounding area on non-federal lands, combined with the expected effects from the proposed project, such as groundwater drawdown and associated loss or fragmentation of habitat (including riparian), and noise, air, and light pollution, could cumulatively affect the Pima pineapple cactus and its habitat.


Determination of Effect


The proposed project may affect, and is likely to adversely affect, Pima pineapple cactus.


Southwestern Willow Flycatcher


Species-Specific Conservation Measures 


There are no species-specific conservation measures proposed for this species.


Direct and Indirect Effects


Direct effects on the Southwestern Willow Flycatcher are not anticipated as a result of the proposedis project because there is are no habitat or known occurrences of this species within the footprint of the proposed mine, and no direct effects resulting from interrelated and interdependent actions are anticipated. Furthermore, impacts to water quality and/or disruption of surface water flow resulting from the capture of runoff in the pit are only expected to occur along the Barrel Canyon drainage through Davidson Canyon to its confluence with Cienega Creek, and the Southwestern Willow Flycatcher is not known to occur in any of these reaches.


Southwestern Willow Flycatchers are known to occur in the action area in Cienega Creek and in Empire Gulch, and indirect effects to Southwestern Willow Flycatchers may occur within the action area in Cienega Creek and in Empire Gulch where groundwater drawdown is modeled to occur (Montgomery and Associates Inc. 2010; Tetra Tech 2010b). These impacts are anticipated to be negligible and immeasurable until at least 50 years after project closure at Empire Gulch and in Cienega Creek. These impacts could be critical during periods of low flow (May and June), because even small flow reductions could cause some portions of Cienega Creek, or other areas, to stop flowing. These modeled decreases in groundwater (less than 1 foot) would occur over a long period of time but could cause changes in riparian vegetation extent or health, and the reduction in stream flow could impact this bird species that preys on insects that are found within or adjacent to riparian floodplains or moist environments. As a result of groundwater drawdown, the amount or volume of water within perennial pools could decrease which could result in indirect effects to Southwestern Willow Flycatchers through long-term habitat alteration that could cause die-back in aquatic and some riparian vegetation. Indirect effects of groundwater drawdown to Southwestern Willow Flycatchers breeding and foraging within these areas could result in reduced substrate for nest locations, prey species, and escape cover, hence reduced reproductive success, and increased the exposure to predation. Indirect effects on Southwestern Willow Flycatchers could also result from prey species experiencing the same indirect effects as the Southwestern Willow Flycatchers from groundwater drawdown, hence altering their predator-prey relationships. Changes to food sources could also result in changes in dispersal and hunting success. 


As a result of groundwater drawdown, the amount or volume of water within perennial pools could decrease which could result in indirect effects to Southwestern Willow Flycatchers breeding and foraging within these areas. Indirect effects on Southwestern Willow Flycatchers could also result from prey species of the Southwestern Willow Flycatchers experiencing the same indirect effects as the bird from groundwater drawdown, hence altering their predator-prey relationships. These indirect impacts are anticipated to be negligible and immeasurable until at least 150 years after project closure at Empire Gulch and in Cienega Creek until at least 50 years after mine closure.


Thus, according to the models developed to predict groundwater drawdown, simultaneous or short term impacts to Southwestern Willow Flycatcher are not anticipated as a result of groundwater drawdown. The uncertainty involved with modeling at this time frame combined with the small predicted magnitude of effects renders any analysis of future effects to individual populations of Southwestern Willow Flycatcher problematic. While we can predict (albeit with limited precision) that groundwater and surface water flows may be affected many decades into the future, we cannot predict how these changes would interact with or affect populations of Southwestern Willow Flycatcher whose future status and distribution are entirely unknown; therefore, we cannot conclude that these future indirect effects are reasonably certain to occur.


The proposed project could indirectly impact some of theboth PCEs of proposed critical habitat for this species: riparian vegetation and insect prey populations., including a general impact on riparian vegetation and the presence of surface water; however, as previously stated, groundwater drawdown is anticipated to be negligible and immeasurable until at least 150 years after project closure at Empire Gulch and in Cienega Creek until at least 50 years after mine closure,. Southwestern Willow Flycatchers are known to occur at one location in proposed critical habitat that is supported by groundwater: Cienega Creek. Groundwater drawdown in Cienega Creek is anticipated to be measurable beginning 50 years after mine closure. These impacts could be critical during periods of low flow (May and June), because even small flow reductions could cause some portions of Cienega Creek to stop flowing. These modeled decreases in groundwater (less than 1 foot) would occur over a long period of time but could cause changes in riparian vegetation extent or health, and the reduction in stream flow could impact designated critical habitat for this bird species that preys on insects that are found within or adjacent to riparian floodplains or moist environments. Indirect effects of groundwater drawdown to proposed critical habitat could result in reduced substrate for nest locations and escape cover, and prey species.


Cumulative Effects 


Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably certain to occur in the action area considered in this biological opinionBA. Future Federal actions that are unrelated to the proposed action are not considered in this section because they require separate consultation pursuant to Section 7 of the ESA. Continued road maintenance, grazing activities, and recreation in the action area, current and future development, other nearby mining projects, and other various activities in the surrounding area on non-federal lands, combined with the expected effects from the proposed project, such as groundwater drawdown and associated loss or fragmentation of habitat (including riparian), and noise, air, and light pollution, could cumulatively affect the Southwestern Willow Flycatcher and its proposed critical habitat.


Determination of Effect


The proposed project may affect, but is not likely to adversely affect, the Southwestern Willow Flycatcher. The proposed project is not likely to result in the destructionadverse modification of Southwestern Willow Flycatcher proposed critical habitat within the action area. The proposed project would have no effect on designated critical habitat because there is no designated critical habitat within the action area.
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Table C1. Chiricahua Leopard Frog Locations within and adjacent to the Action Area from 2008 to 2011


			Location 
Name


			UTM Coordinates 
NAD 83)


			Location 
Description


			Location Relative to Fence Line, Action Area, and Proposed Critical Habitat


			Findings*





			


			Easting


			Northing


			


			


			2008


			2009


			2010


			2011





			Bowman Tank 


			524574


			3516390


			This tank is formed by an earthen dam that impounds storm water flows in California Gulch. 


			Within action area; approximately 1.3 miles south of fence line for preferred alternative.


			Not surveyed. 


			Not surveyed. 


			Site was visited with AGFD and Frog Conservation Project representatives. No ranids or other herpetofauna observed. Aquatic wildlife observed included leeches. 


			Three Chiricahua Leopard Frogs (CLFs) observed. 





			Box Canyon (Dam Structure) 


			521029


			3518099


			Formed by large stone dam that impounds ephemeral and sub-surface flows in Box Canyon. Area above dam is largely silted in. Livestock operators use heavy equipment to excavate a small pond to provide water for cattle. 


			Within action area; approximately 1 mile southwest of fence line for preferred alternative.


			See Box Canyon Lower Reach Findings. 


			See Box Canyon Lower Reach Findings. 


			See Box Canyon Lower Reach Findings. 


			Two CLFs detected. Twenty-five toad tadpoles were also detected. 








			Box Canyon 
Tank 2 


			521909


			3518358


			A concrete stock tank in Upper Box Canyon.


			Within action area; approximately 0.6 mile southwest of fence line for preferred alternative.


			See Box Canyon Upper Reach Findings. 


			See Box Canyon Upper Reach Findings. 


			No ranids, other herpetofauna, or aquatic wildlife detected. Boatmen and backswimmers observed. 


			One adult CLF detected twice. No other herpetofauna or aquatic wildlife observed. 









Table C1. Chiricahua Leopard Frog Locations within and adjacent to the Action Area from 2008 to 2011 (Continued)


			Location 
Name


			UTM Coordinates 
NAD 83)


			Location 
Description


			Location Relative to Fence Line, Action Area, and Proposed Critical Habitat


			Findings*





			


			Easting


			Northing


			


			


			2008


			2009


			2010


			2011





			Box Canyon (Lower Reach) 


			520699


519178


			3518106


3518190


			Box Canyon is an intermittent drainage on the east side the Santa Rita Mountain Range. 


			Within action area; approximately 1.2–2 miles south-southwest of fence line for preferred alternative.


			One nocturnal survey was conducted. Seven adult CLFs observed, all within wet segments of survey reach. Also observed Sonoran desert toads and canyon tree frogs.





Eight CLFs present (Rorabaugh 2010). 


			No ranids observed. Black-necked Garter Snakes and Coyote tracks observed along pools. Coatis observed along north bank of canyon. Perimeter vegetation included grasses and coyote willow, and canopy vegetation included sycamore, ash, cottonwood, willow, and mesquite. Red Spotted Toads (Bufo punctatus) observed. 





Twelve CLFs present and moved to Florida Canyon because were at risk of drying (Rorabaugh 2010).


			No ranids observed. During August visit, one adult canyon tree frog and a black necked garter snake were identified and photographed, and 20+ unidentified tadpoles observed. On September visit 20+ Hylid tree frog tadpoles were present. 


			One to two CLFs observed during site visits (see also Box Canyon Dam Structure). It was noted that Bears, Coatis, Coyotes, Dogs, Deer, Foxes, Turkeys, and Mountain Lions frequent the area. More than 100 tadpoles observed; the species of tadpole was uncertain, but it was believed to be from a toad or canyon tree frog. 





			Box Canyon Pools 


			519164


			3518196


			Feature along Lower Box Canyon, an intermittent stream. 


			Within action area; approximately 2 miles south-southwest of fence line for preferred alternative.


			See Box Canyon Lower Reach Findings. 





CLFs present (Rorabaugh 2010).


			See Box Canyon Lower Reach Findings. 


			See Box Canyon Lower Reach Findings. 


			See Box Canyon Lower Reach Findings. 





			Box Canyon (Upper Reach) 


			522124


520699


			3518461


3518106


			Box Canyon is an intermittent stream on the east side the Santa Rita Mountain Range. 


			Within action area; approximately 0.5–1.1 miles southwest of fence line for preferred alternative.


			One nocturnal survey conducted; two CLFs observed. 


			No ranids observed. Reach was mostly dry except for one tank. No aquatic fauna was noted. 


			No ranids observed. On August site visit, probable canyon tree frog tadpoles numbering 20+ observed in pools. Site was 95% dry during September visit. 


			No ranids, other herpetofauna, or aquatic wildlife detected. This reach was dry in spring and early summer. 









Table C1. Chiricahua Leopard Frog Locations within and adjacent to the Action Area from 2008 to 2011 (Continued)


			Location 
Name


			UTM Coordinates 
NAD 83)


			Location 
Description


			Location Relative to Fence Line, Action Area, and Proposed Critical Habitat


			Findings*





			


			Easting


			Northing


			


			


			2008


			2009


			2010


			2011





			CA Gulch Tank West 


			522711


			3516861


			This tank is formed by an earthen dam that impounds storm water flows in California Gulch. 


			Within action area; approximately 1.1 mile southwest of fence line for preferred alternative.


			Not surveyed. 


			Not surveyed. 


			Not surveyed but visited with AGFD and Frog Conservation Project representatives. Numerous CLFs of multiple age classes were present. 


			More than 150 CLFs observed. One Black-necked Garter Snake also detected, and other aquatic wildlife included water boatmen, dragonflies, and beetles. 





			CA Gulch Tank East 


			523261


			3516875


			This tank is formed by an earthen dam that impounds storm water flows in California Gulch. 


			Within action area; approximately 1 mile south of fence line for preferred alternative.


			Not surveyed. 


			Not surveyed. 


			One CLF positively identified during second visit to site in 2010. No ranids detected in a subsequent visit. No other herpetofauna or aquatic wildlife observed. 


			Five CLFs observed. Other aquatic wildlife noted included water boatmen, dragonflies, beetles, and belostomatids. Deer, Coyotes, and Javelina also frequent the tank. 





			Christine’s Tank


			524353


			3510209


			Stock tank; appears to be earthen (based on aerial).


			Outside action area; approximately 0.2 mile south.


			Not surveyed.


			Not surveyed.


			CLFs present.


			Not surveyed.





			Cinco Ponds


			539340


			3517279


			Pools along Cienega Creek.


			Outside action area; less than 0.1 mile east. Within proposed critical habitat (PCH) Unit 9.


			Not surveyed.


			CLF present and breeding (Rorabaugh 2010).


			Not surveyed.


			Not surveyed.





			East Dam 


			527384


			3522672


			This tank is formed by an earthen dam that impounds storm water flows conveyed down the wash. 


			Within fence line for preferred alternative.


			One CLF responded to tape playback, but could not be found in search of water’s edge. 





CLF present (Rorabaugh 2010).


			No ranids or other herpetofauna detected during survey. Aquatic wildlife observed included dragonflies. 





CLF present (Rorabaugh 2010).


			No ranids, other herpetofauna, or aquatic wildlife detected. Pond was dry. 


			No ranids, other herpetofauna, or aquatic wildlife detected. 









Table C1. Chiricahua Leopard Frog Locations within and adjacent to the Action Area from 2008 to 2011 (Continued)


			Location 
Name


			UTM Coordinates 
NAD 83)


			Location 
Description


			Location Relative to Fence Line, Action Area, and Proposed Critical Habitat


			Findings*





			


			Easting


			Northing


			


			


			2008


			2009


			2010


			2011





			Empire Gulch – Unnamed Tank 


			537902


			3517949


			This tank is formed by an earthen dam that impounds storm water flows conveyed down Empire Gulch. 





			Within action area; approximately 6.7 miles east-southeast of fence line for preferred alternative. Within PCH Unit 9.


			Not surveyed. 


			No ranids or other herpetofauna detected. Aquatic wildlife observed included dragonflies. Cinnamon teals and Mexican ducks. 


			Four to six CLFs observed. Other aquatic wildlife observed were dragonflies. 


			No ranids, other herpetofauna, or aquatic wildlife detected. Tank was dry during site visits. 





			Empire Gulch Pools 


			534586


534118


			3516948


3516971


			A 300-foot long reach of Empire Gulch supports intermittent flows and contains series of relatively deep pools. Vegetation included large cottonwood and willow, sedges, cattails, and duckweed. 


			Within action area; approximately 4.8 miles southeast of fence line for preferred alternative. Within PCH Unit 9.


			Not surveyed 


			Numerous CLFs were noted. Tadpoles and egg masses were noted. Other wildlife observations included dragonflies, belostomatids, Black-necked Garter Snake, and Zone-tailed Hawk. 


			Not surveyed. 


			Not surveyed. 





			Florida Workstation


			514743


			3513788


			Marginal breeding habitat (Rorabaugh 2010). Appears to be metal stock tank (based on aerial).


			Outside action area; approximately 3 miles west.


			One CLF observed (Rorabaugh 2010). 


			Population augmented with frogs from Box Canyon and Louisiana Gulch (Rorabaugh 2010).


			Not surveyed. 


			Not surveyed. 





			Gardner Canyon


			525134


			3509585


			Stock tank in Gardner Canyon, east of Apache Springs; appears to be earthen (based on aerial).


			Outside action area; approximately 0.5 mile south.


			2 CLFs present (Rorabaugh 2010).


			Not surveyed.


			Not surveyed.


			Not surveyed.





			Granite Tank 


			521117


			3514218


			Tank formed by an earthen dam that impounds stormwater flows. 


			Within action area; approximately 3 miles southwest of fence line for preferred alternative.


			Not surveyed. 


			Not surveyed. 


			Not surveyed, but numerous CLFs of multiple age classes observed in summer. 


			CLFs were present in spring. One CLF observed during summer. Tank dried in spring/early summer. Tank refilled with summer monsoon rains. 









Table C1. Chiricahua Leopard Frog Locations within and adjacent to the Action Area from 2008 to 2011 (Continued)


			Location 
Name


			UTM Coordinates 
NAD 83)


			Location 
Description


			Location Relative to Fence Line, Action Area, and Proposed Critical Habitat


			Findings*





			


			Easting


			Northing


			


			


			2008


			2009


			2010


			2011





			Granite Mtn Tank 


			522717


			3513980


			Tank formed by an earthen dam that impounds storm water flows conveyed down Ophir Gulch. 


			Within action area; approximately 3 miles south of fence line for preferred alternative. Within PCH Unit 8.


			Ten CLFs observed, calling spontaneously. Identification confirmed based on calls and visual observations with binoculars. 


			Numerous small CLFs observed. Aquatic wildlife observed included dragonflies, water boatmen, and beetles. 


			Four confirmed and one unconfirmed CLFs detected. Aquatic wildlife observed included dragonflies, water boatmen, and beetles. 


			No ranids or other herpetofauna detected. Deer, Bobcat, and Raccoon tracks observed in mud. Tank dried spring/early summer but refilled with summer rains. 





			Greaterville Tank 


			522772


			3514693


			This tank is formed by an earthen dam that impounds storm water flows.


			Within action area; approximately 2.5 miles south of fence line for preferred alternative. Within PCH Unit 8.


			Thirty-seven CLFs observed, four captured by net, two photographed. All appeared to be sub-adult to adult based on size. 


			Numerous CLFs of various sizes observed. No tadpoles observed, but two egg masses were noted. AGFD reported having released frogs to this tank in August 2009. 


			Four ranids observed on July 30 which could not be positively identified, but were probable CLFs because of their bright green coloring and the positive identification of nine CLFs on August 20. 


			More than 75 CLFs observed. Other aquatic wildlife observed included water boatmen, dragonflies, belostomatids, and beetles. Tracks of Deer, Dog, Great Blue Heron, Coyote, and Javelina were present in mud. 





			North Greaterville Tank 


			522467


			3515592


			This tank is formed by an earthen dam that impounds storm water flows. 


			Within action area; approximately 1.9 miles south-southwest of fence line for preferred alternative.


			Not surveyed. 


			Not surveyed. 


			Not surveyed by WestLand. Surveyed by Frog Conservation Project. No ranids noted. 


			Forty-seven CLFs observed. No other aquatic wildlife detected. 









Table C1. Chiricahua Leopard Frog Locations within and adjacent to the Action Area from 2008 to 2011 (Continued)


			Location 
Name


			UTM Coordinates 
NAD 83)


			Location 
Description


			Location Relative to Fence Line, Action Area, and Proposed Critical Habitat


			Findings*





			


			Easting


			Northing


			


			


			2008


			2009


			2010


			2011





			Highway Tank 


			527542


			3519369


			This tank is formed by an earthen dam that impounds storm water flows conveyed down Oak Tree Canyon. 


			Within action area; approximately 0.3 mile southeast of fence line for preferred alternative.


			Single adult frog observed on each visit, but unable to capture for positive identification. No vocalizations, no response to call playback of chiricahuensis or yavapaiensis. 


			No ranids or other herpetofauna detected. Tank was dry in August. Thousands of tadpole shrimp (Triops cancriformis) were noted on last visit of September 29. 


			No ranids or other herpetofauna detected. Water boatmen and dragonflies observed. Site was dry in September. 


			No ranids, other herpetofauna, or aquatic wildlife detected during spring survey when pond was dry. After summer monsoon rains partially filled tank; aquatic wildlife observed included beetles and dragonflies. No ranids or other herpetofauna observed during post-monsoon surveys. 





			Los Posos Gulch Stock Tank


			525417


			3514818


			Stock tank; appears to be earthen (based on aerial).


			Within action area; approximately 2 miles south of fence line for preferred alternative. Within PCH Unit 8.


			Sixty or more adult CLF observed (Rorabaugh 2010). 


			CLFs absent (Rorabaugh 2010).


			Not surveyed.


			Not surveyed.





			Louisiana Gulch Tanks/Corral


			525713


			3512602


			Two metal tanks in Louisiana Gulch.


			Within action area; approximately 4 miles south of fence line for preferred alternative. Within PCH Unit 8.


			Breeding CLFs documented (Rorabaugh 2010). 


			Breeding CLFs documented (Rorabaugh 2010).


			Frog Conservation Project detected CLFs here (Frog Conservation Project 2010).


			Not surveyed.









Table C1. Chiricahua Leopard Frog Locations within and adjacent to the Action Area from 2008 to 2011 (Continued)


			Location 
Name


			UTM Coordinates 
NAD 83)


			Location 
Description


			Location Relative to Fence Line, Action Area, and Proposed Critical Habitat


			Findings*





			


			Easting


			Northing


			


			


			2008


			2009


			2010


			2011





			Lower Stock Tank 


			523171


			3522125


			This tank is formed by an earthen dam that impounds storm water flows in a tributary to Wasp Canyon. 





			Within fence line for preferred alternative and footprint of mine pit.


			No frogs observed on August 8. Two frogs seen on 25 August but could not be captured for identification. Two frogs on August 28 responded to tape playback; confirmed to be CLFs. Two CLFs responded to tape playback on September 5; identification confirmed with binoculars. 


			No ranids or other herpetofauna detected. Aquatic wildlife observed included water boatmen and dragonflies. 


			No ranids or other herpetofauna detected. Aquatic wildlife observed included water boatmen and dragonflies. 


			No ranids or other herpetofauna detected. Aquatic wildlife observed included water boatmen and dragonflies. This site suffered severe off-highway vehicle damage in 2011. Observed water levels fluctuated widely in 2011.





			West Sawmill Canyon


			516388


			3514263


			Metal tank in West Sawmill Canyon.


			Outside action area; approximately 2 miles southwest.


			One ranid frog observed, not identified to species, but assumed chiricahuensis because of the presence of CLF nearby and because there are no recent records of L. yavapaiensis in the vicinity (Rorabaugh 2010).


			Not surveyed.


			Not surveyed.


			Not surveyed.





			Oak Tree Canyon Tank 


			526904


			3519365


			This tank is formed by an earthen dam that impounds storm water flows conveyed down Oak Tree Canyon. 


			Within action area; approximately 0.2 mile south of fence line for preferred alternative.


			One CLF confirmed. 


			No ranids or other herpetofauna detected. Aquatic wildlife observed included leeches. 


			No ranids or other herpetofauna detected. Aquatic wildlife observed included dragonflies. 


			No ranids or other herpetofauna detected. Dragonflies and beetles observed. 









Table C1. Chiricahua Leopard Frog Locations within and adjacent to the Action Area from 2008 to 2011 (Continued)


			Location 
Name


			UTM Coordinates 
NAD 83)


			Location 
Description


			Location Relative to Fence Line, Action Area, and Proposed Critical Habitat


			Findings*





			


			Easting


			Northing


			


			


			2008


			2009


			2010


			2011





			Well in Ophir Gulch 


			522909


			3514041


			This feature is a deep well in Ophir Gulch water level is typically > 6 feet below gradient. Frogs that are entrapped here cannot escape until water levels rise to a point near the surface. 


			Within action area; approximately 3 miles south of fence line for preferred alternative. Within PCH Unit 8.


			Not surveyed. 


			Not surveyed. 


			Four CLFs observed in the well in July survey, and two were seen in August. No other herpetofauna or other aquatic wildlife observed. 


			Three adult CLFs observed in May. One large adult Black-necked Garter Snake also observed in May, but no other aquatic wildlife observed. By early September, significant monsoonal storms had caused water level to rise to point where frogs could escape well. No ranids present in September. 





			South Sycamore Canyon 


			522000


			3518898


			This is a well-vegetated mesoriparian drainage with intermittent surface flows and a nearly perennial spring in Sycamore Canyon. 


			Within action area; approximately 0.3 mile southwest of fence line for preferred alternative.


			Two ranids observed approximately 0.5 mile upstream from confluence with Box Canyon during other field efforts. When site was revisited for focused ranid survey, none were noted. 


			No ranids observed. Aquatic wildlife noted included dragonflies and water beetles. Other observations included Coyote and Coati tracks. 


			No ranids observed. Aquatic wildlife noted included dragonflies and water beetles. Other observations included Deer, Bear, Fox, Coyote, and Coati tracks. 


			No ranids observed. A single Colorado river toad was identified in August. Deer, Black Bear, Coatis, and Javelina use the water source. Beetles and dragonflies were present in August but not in April. 





			*All data in table are from WestLand Resources Inc. surveys unless otherwise noted.
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Huachuca Water Umbel Locations (BLM 2011)
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WestLand Resources Inc. Pima Pineapple Cactus Survey Results 2008–2010 





Table E1. Pima Pineapple Cactus Survey Results


			Easting


			Northing


			PPC No


			Notes





			508970.6631


			3530663.304


			1


			 





			508981.7932


			3530659.067


			2


			 





			508978.9083


			3530672.666


			3


			fruits





			508994.3591


			3530631.41


			4


			 





			509141.7421


			3530548.793


			5


			fruit





			509233.1644


			3530538.821


			6


			fruit





			509225.6955


			3530520.352


			7


			fruit





			509115.4689


			3530589.091


			8


			fruit





			509121.2301


			3530596.703


			9


			fruit





			508978.6593


			3530712.454


			10


			2 pups





			509044.1762


			3530665.63


			11


			9 pups





			509077.9498


			3530641.05


			12


			 





			509123.5518


			3530615.925


			13


			fruit





			509275.5663


			3530529.641


			14


			dead





			509351.0134


			3530562.641


			15


			dead





			509126.1699


			3530661.836


			16


			 





			510847.659


			3529488.875


			17


			 





			511121.5998


			3529296.211


			18


			fruit





			511184.5847


			3529324.108


			19


			dead





			510443.7707


			3529842.532


			20


			 





			510195.0999


			3530078.685


			21


			fruit





			510157.3924


			3530110.982


			22


			fruit





			510076.4723


			3530178.613


			23


			fruit





			510101.9237


			3530165.962


			24


			 





			510004.0728


			3530267.712


			25


			 





			511176.4548


			3529376.083


			26


			 





			510012.0773


			3530291.49


			27


			fruit





			513249.1239


			3527191.777


			28


			 





			506861.2022


			3532412.746


			29


			8 pups





			506854.3789


			3533077.144


			30


			1 dead pup





			506823.0502


			3531337.93


			31


			drought stressed 2 pups





			506825.86


			3531284.647


			32


			 





			506830.0638


			3531136.888


			33


			 





			506848.0463


			3530965.126


			34


			 





			506442.3487


			3531160.174


			35


			 





			506447.616


			3530869.374


			36


			 





			506859.148


			3531304.22


			37


			 





			506487.0606


			3530819.687


			38


			 





			506367.0296


			3531154.308


			39


			1 pup












			Table D1. Pima Pineapple Cactus Survey Results (Continued)





			Easting


			Northing


			PPC No


			Notes





			506301.1518


			3531049.05


			40


			 





			506328.0721


			3531019.711


			41


			 





			506361.884


			3530817.214


			42


			 





			506882.4205


			3530738.918


			43


			 





			507185.0451


			3530775.405


			44


			 





			508350.7523


			3530849.69


			45


			no pups





			508554.5161


			3530830.835


			46


			9 pups





			508588.0074


			3530800.054


			47


			 





			518607.0864


			3525008.118


			48


			 Live: primary stem





			506096.75


			3530778.347


			49


			 Live: primary stem, 8 pups





			509031


			3527770


			54


			 Live: 2 pups. Dead: 2 primary stems and 2 pups





			509090


			3527706


			55


			 Live: primary stem, 6 pups





			508524


			3528332


			56


			 Live: primary stem, 1 pup





			509226


			3527596


			57


			 Live: primary stem, 9 pups





			509228


			3527620


			58


			 Live: primary stem, 7 pups





			509863


			3526989


			59


			 Live: primary stem, 5 pups





			509982


			3526846


			60


			 Live: primary stem, 5 pups





			510069


			3526771


			61


			 Live: 5 pups. Dead: primary stem





			510835


			3525969


			62


			 Live: 2 primary stems, 11 pups





			510942


			3525882


			63


			 Live: primary stem. Dead: 1 pup





			510257


			3526581


			64


			 Live: primary stem





			509873


			3526950


			65


			 Live: 4 pups. Dead: primary stem





			509211


			3527658


			66


			 Live: primary stem





			508885


			3527861


			67


			 Live: primary stem





			509280


			3527641


			68


			 Live: primary stem, 3 pups





			508032


			3528897


			69


			 Live: primary stem, 3 pups





			510431


			3526432


			70


			 Live: primary stem





			510230


			3526629


			71


			 Live: primary stem, 10 pups





			509903


			3526987


			72


			 Live: primary stem, 4 pups





			511700


			3525019


			73


			 Live: 2 primary stems, 15 pups





			511718


			3525024


			74


			 Live: primary stem





			511943


			3524866


			75


			 Live: primary stem, 13 pups





			512103


			3524716


			76


			 Live: 2 primary stems, 8 pups





			512135


			3524700


			77


			 Live: primary stem, 4 pups





			512680


			3524106


			78


			 Live: primary stem, 9 pups





			512742


			3523999


			79


			 Live: primary stem, 4 pups





			512201


			3524443


			80


			 Live: primary stem, 4 pups





			512395


			3524285


			81


			 Live: primary stem





			512545


			3524187


			82


			 Live: primary stem, 7 pups





			512938


			3523739


			83


			 Live: primary stem, 4 pups





			512082


			3524653


			84


			 Live: 3 pups. Dead: primary stem





			513745


			3522954


			85


			 Live: 6 pups. Dead: primary stem





			514225


			3522393


			86


			 Live: primary stem, 4 pups





			515701


			3521019


			87


			 Live: primary stem, 10 pups





			515736


			3521016


			88


			 Live: primary stem





			515894


			3520807


			89


			 Live: primary stem, 4 pups





			515384


			3521222


			90


			 Live: primary stem, 1 pup





			515982


			3523357


			91


			 Live: primary stem





			515981


			3523365


			92


			 Live: primary stem





			515499


			3522991


			93


			 Live: 5 pups. Dead: primary stem





			516820


			3524074


			94


			 Live: 2 pups. Dead: 2 primary stems





			514797


			3522208


			401


			 Live: primary stem





			514959


			3522433


			402


			 Live: primary stem, 3 pups





			514973


			3522428


			403


			 Live: primary stem, 13 pups





			515938


			3520624


			404


			 Live: primary stem





			516126


			3520640


			405


			 Live: 6 pups. Dead: primary stem





			506104


			3530702


			474


			 Live: primary stem (poor health), 2 pups





			510325


			3526567


			475


			 Live: primary stem, 4 pups





			509313


			3527445


			476


			 Live: primary stem, 12 pups





			506940


			3530048


			477


			 Live: primary stem
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Subject: RE: Rosemont BE update
 
Thanks, Angela—I won’t be back in my office until Tues morn, but I am printing this out to go over.
I’m looking at CMs from WestLand also, and will probably send out some info on that, so will get
back to you on that too.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Thursday, May 03, 2012 6:41 PM
To: Jones, Larry -FS
Cc: Chris Garrett
Subject: Rosemont BE update
 
Hi Larry,
 
I have an almost complete draft for you to review (attached) – it is just missing the Effects Analysis
sections for Jaguar and Ocelot. Note that I added Rosemont’s proposed conservation measures, but
I figured working on the Effects Analysis section was a better use of my time than trying to figure
out which AGFD mitigation measures to add. Tomorrow morning is jammed up for me, but I will do
my best to put everything else aside tomorrow afternoon and get a more complete version to you
by COB tomorrow.
 
Thank you for your patience!
 
Angela M. D. Barclay, M. S.
Senior Natural Resource Specialist


SWCA Environmental Consultants
343 West Franklin Street
Tucson, Arizona 85701
P 520.325.9194 | F 520.325.2033
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Visit Our Website: http://www.swca.com   


 
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Jones, Larry -FS
To: Brian Lindenlaub
Cc: Jim Tress; angela barclay (abarclay@swca.com)
Subject: RE: status of Conservation Measures
Date: Friday, April 06, 2012 10:59:28 AM


Thanks…actually, I am pretty unavailable in April , but am around April 16 and 17. Not only did Rick
leave, and I get his duties, as well as my own (which have been trumped up for Forest Plan), but we
actually had attrition of 4 biologists over the past couple months, so I am having a time of it
keeping my head above water.  So, don’t wait for me…I suggest you contact Angela Barclay, and
you can work together and I’ll catch up when I can. I had to cancel a related meeting with her
yesterday because of a higher priority, but one of the topics was how she could help me out with
Rosemont now that I am getting more on my plate. Angela is a good biologist, as are you all, so I
trust you can get some good conservation measure proposals in the works for me to review.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Brian Lindenlaub [mailto:blindenlaub@westlandresources.com] 
Sent: Friday, April 06, 2012 10:12 AM
To: Jones, Larry -FS
Cc: Jim Tress
Subject: RE: status of Conservation Measures
 
Small world, Larry. We just had a meeting late yesterday on this topic. If possible, we’d like to
schedule a meeting with you to discuss these conservation measures. Do you have any availability
on Monday?
 
Brian Lindenlaub | Principal
WestLand Resources, Inc.
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Friday, April 06, 2012 10:05 AM
To: Jim Tress; Brian Lindenlaub
Cc: angela barclay (abarclay@swca.com); jason_douglas@fws.gov
Subject: FW: status of Conservation Measures
 
I haven’t gotten a response from WestLand to the query below. No letter from FWS yet from
species experts but we know one is coming. WestLand—again, don’t worry about mitigation
lands…we can deal with that separately and FS cannot require them anyway.
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Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Friday, April 06, 2012 9:28 AM
To: Jones, Larry -FS
Subject: RE: status of Conservation Measures
 
Hi Larry,
 
Just curious – did you hear back from WestLand?
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Tuesday, April 03, 2012 10:44 AM
To: jim tress (jtress@westlandresources.com); brian lindenlaub (blindenlaub@westlandresources.com);
Jonathan Rigg
Cc: Angela Barclay
Subject: status of Conservation Measures
 
Jim/Brian/Jonathan:
 
I was wondering about the status of the document outlining conservation measures Rosemont
would be willing to commit to for threatened, endangered, sensitive, and other species. (the BA for
T and E, BE for sensitive, talussnails in specialist report). Also, as SWCA was to be a “clearing
house” for conservation measures, where we are at with the “mitigation table” or whatever form
the mitigations/conservation measures have taken. Just trying to keep the ball rolling because I
hadn’t heard anything for a while.
 
As I recall, these are the broad categories we would like to see:
 


1.        General “overarching” design criteria that will help avoid, minimize, mitigate
environmental effects to habitat or species, especially those that may get “lost” in the
EIS/BA without being highlighted.


2.       General measures that help reduce stresses under climate change. In particular, I think we
need to highlight anything that reduces water consumption (ground and surface) and
greenhouse gases (but not limited to that). Note that Jim Upchurch recently brought this
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up also, noting that climate change is an important consideration.
3.       Species-specific conservation measures (FWS has not yet drafted their letter of issues and


suggestions, but I don’t think you need to wait…there aren’t that many species).
4.       Mitigation lands…while these are important, they cannot be required by the Forest


Service, and if they are in some sort of preliminary process, no need to even mention. Point
is to not hold up the process waiting to hear about status of mitigation lands.
 


Thanks!
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Angela Barclay
To: Jones, Larry -FS
Subject: Sideboards on Mitigation Measures
Date: Thursday, June 07, 2012 2:06:17 PM
Attachments: Mitigation Sideboards and briefing paper.docx


Hi Larry,
 
Chris asked Terry Chute to provide him with some sideboards on mitigation measures to help Jim
and Mindee. The attached is the document that he created in response to this request. I know you
already have a good strategy for Monday’s meeting, but I thought I would send this to you in case
you think it would help with discussions at Monday’s meeting.   
 
Angela M.D. Barclay, M.S.
Senior Natural Resource Specialist


SWCA Environmental Consultants
343 West Franklin Street
Tucson, Arizona 85701
P 520.325.9194 | F 520.325.2033
 


Visit Our Website: http://www.swca.com  
Find us on Facebook: http://on.fb.me/SWCA-Environmental
See us on LinkedIn:  http://www.linkedin.com/company/swca-environmental-consultants
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Mitigation Sideboards





There are basically four ways that mitigation can make it into the project:


1. Included in a required permit  or other instrument (404(b)(1) permit; Air Quality permit; APP; MOA for Section 106, etc);


2. A requirement of the Biological Opinion issued by the US Fish and Wildlife Service (assumes a non-jeopardy opinion);


3. Agreed to by the proponent; or 


4. Required by the Forest Service.





This paper focuses on what mitigation measure can be required by the Forest Service.  When Jim called the OGC attorney ant a managers meeting a few weeks ago to discuss this topic, the attorney referred to “the 228 regulations.”


36 CFR 228 regulations establish guidelines intended to assure compliance with the Forest Service regulatory requirement to "minimize adverse environmental impacts on national forest surface resources" (emphasis added). 36 CFR 228.8 establishes requirements to meet this standard, many of which are compliance with federal laws and regulations for environmental protection or taking practicable measures to reduce impacts to national forest system lands (emphasis added). 


The attorney went on to say that we could state (in response to comments) that the Forest Service generally could not require mitigation measures that would not occur on National Forest System lands;  however he gave an example of where the Forest Service probably could require mitigation on other ownership:  Where an action would impact a National Forest System road that is located on private land but within the Forest boundary.  


He went on to re-emphasize the terminology from the 228 regulations “minimize impacts on forest surface resources”.  


So – here is my take on this situation and how I am factoring this direction when responding to comments:


· Somewhere there is a line beyond which the Forest Supervisor does not have the authority to require mitigation.  This is not a clearly demarcated line, however.  


· 36 CFR 228 regulations provide a framework for determining whether the Forest Supervisor may be able to require a specific mitigation measure:


· Does the mitigation reduce, avoid or minimize impacts to National Forest surface resources?  If not, it is questionable whether the Forest Service has the legal jurisdiction to require the proponent to implement the mitigation.


· Is it practicable or reasonable?  Obviously a judgment call and one that is the responsibility of the Forest Supervisor to make.  



Forest Service Mitigation Authority


Briefing Paper


The following pages contain a listing of excerpts from Forest Service directives and the CRFs regarding mitigation.  This is not an exhaustive listing, but rather a select list of those that may be pertinent to the Rosemont Copper Project response to comments.


In terms of comments that suggest that the Forest Service require mitigation measures that may be beyond the authority of the agency, the most pertinent reference seems to be CFR 228.8 Requirements for environmental protection:


All operations shall be conducted so as, where feasible, to minimize adverse environmental impacts on National Forest surface resources, including the following requirements (emphasis added):


The requirements mentioned are listed on the following pages.


Interpretation:  The statement “All operations shall be conducted so as, where feasible, to minimize adverse environmental impacts on National Forest surface resources” indicates that the Forest Service authority to require mitigation is limited to reducing, avoiding, or compensating impacts to National Forest surface resources.


For example, one comment states that the Forest Service should require Rosemont Copper to construct a bike lane along State Route 83 to mitigate impacts to bicyclers from increased traffic associated with the mine.  According to CFR 228.8, the Forest Service is directed to mitigate impacts to National Forest surface resources.  Bicycling on State Route 83 is not a Forest Service surface resource, and the Forest Service has no authority to require construction or reconstruction on a state highway.  


Another comment states that the Forest Service should require Rosemont Copper to establish a trust fund that would be used to reimburse local private landowners for property value decreases caused by the mine.   According to CFR 228.8, the Forest Service is directed to mitigate impacts to National Forest surface resources.  Loss of private property value is not a Forest Service surface resource, and there is no basis in law that would allow the Forest Service to require establishment of such a trust fund.


One uncertainty comes from direction in FSH 1909.15 (14): Descriptions of the alternatives should include relevant mitigation measures that could reduce the impacts of the project, even if those measures are outside the jurisdiction of the Agency.  There seems to be no clearly defined line about what mitigation measures that are “relavant” vs. those that are not – given that both categories may be outside the jurisdiction of the Agency.  While this statement is from the Forest Service handbook, I cannot find a similar statement in the CFRs.  








CFR 228.8 Requirements for environmental protection.


All operations shall be conducted so as, where feasible, to minimize adverse environmental impacts on National Forest surface resources, including the following requirements (emphasis added):


(a) Air Quality. Operator shall comply with applicable Federal and State air quality standards, including the requirements of the Clean Air Act, as amended (42 U.S.C. 1857 et seq. ).


(b) Water Quality. Operator shall comply with applicable Federal and State water quality standards, including regulations issued pursuant to the Federal Water Pollution Control Act, as amended (33 U.S.C. 1151 et seq. ).


(c) Solid Wastes. Operator shall comply with applicable Federal and State standards for the disposal and treatment of solid wastes. All garbage, refuse, or waste, shall either be removed from National Forest lands or disposed of or treated so as to minimize, so far as is practicable, its impact on the environment and the forest surface resources. All tailings, dumpage, deleterious materials, or substances and other waste produced by operations shall be deployed, arranged, disposed of or treated so as to minimize adverse impact upon the environment and forest surface resources.


(d) Scenic Values. Operator shall, to the extent practicable, harmonize operations with scenic values through such measures as the design and location of operating facilities, including roads and other means of access, vegetative screening of operations, and construction of structures and improvements which blend with the landscape.


(e) Fisheries and Wildlife Habitat. In addition to compliance with water quality and solid waste disposal standards required by this section, operator shall take all practicable measures to maintain and protect fisheries and wildlife habitat which may be affected by the operations.


(f) Roads. Operator shall construct and maintain all roads so as to assure adequate drainage and to minimize or, where practicable, eliminate damage to soil, water, and other resource values. Unless otherwise approved by the authorized officer, roads no longer needed for operations:


(1) Shall be closed to normal vehicular traffic,


(2) Bridges and culverts shall be removed,


(3) Cross drains, dips, or water bars shall be constructed, and


(4) The road surface shall be shaped to as near a natural contour as practicable and be stabilized.


(g) Reclamation. Upon exhaustion of the mineral deposit or at the earliest practicable time during operations, or within 1 year of the conclusion of operations, unless a longer time is allowed by the authorized officer, operator shall, where practicable, reclaim the surface disturbed in operations by taking such measures as will prevent or control onsite and off-site damage to the environment and forest surface resources including:


(1) Control of erosion and landslides;


(2) Control of water runoff;


(3) Isolation, removal or control of toxic materials;


(4) Reshaping and revegetation of disturbed areas, where reasonably practicable; and


(5) Rehabilitation of fisheries and wildlife habitat.


(h) Certification or other approval issued by State agencies or other Federal agencies of compliance with laws and regulations relating to mining operations will be accepted as compliance with similar or parallel requirements of these regulations.


FSH 1909.15 (14) - Descriptions of the alternatives should include relevant mitigation measures that could reduce the impacts of the project, even if those measures are outside the jurisdiction of the Agency.  


40 CFR 1502.14 (f) Include appropriate mitigation measures not already included in the proposed action or alternatives.


40 CFR 1502.16 (h) Means to mitigate adverse environmental impacts (if not fully covered under Sec. 1502.14(f)).


FSM 2800 Mineral Management


2817.11 - Determination of Significant Resource Disturbance


The determination of what is significant can come only from a fair, reasonable, and consistent evaluation of proposed operations on a case-by-case basis.  The term, significant, is site-sensitive. A particular surface resource-disturbing activity in one area, such as flat sage brush-covered ground, might not be significant, while the same operation in a high alpine meadow could be highly significant.


The phrase “will likely cause significant disturbance of surface resources”, which triggers the requirement of submission and approval of a proposed plan of operations (36 CFR 228.4 (a)(3)) means that, based on past experience, direct evidence, or sound scientific projection, the District Ranger reasonably expects that the proposed operations would result in impacts to National Forest System lands (NFS) and resources which more probably than not need to be avoided or ameliorated by means such as reclamation, bonding, timing restrictions, and other mitigations measures to minimize adverse environmental impacts on NFS resources (70 FR 32713). 



CHAPTER 2820 - MINERAL LEASES, PERMITS, AND LICENSES





2822 - MINERAL LICENSES, PERMITS, AND LEASES ADMINISTERED BY DEPARTMENT OF THE INTERIOR.  The Department of the Interior has  the major role in issuing and supervising operations on mineral  licenses, permits, and leases.  The Forest Service cooperates  with the Interior agencies to ensure that management goals and  objectives are achieved, that impacts upon surface resources are  mitigated to the maximum degree possible, and that the land  affected is rehabilitated.





2841 - RECLAMATION COMPONENTS FOR PLANS OF OPERATIONS.  Forest  Supervisors shall ensure the following administrative and  environmental components are adequately addressed in each Plan of  Operations when applicable:





    1.  Administrative Components.





        a. Timing, kind, and amount of reclamation accomplished concurrently with mineral activities.





        b. Reclamation requirements for interim shutdown, including seasonal shutdown.





c. The maximum allowable time in the event of interim shutdown before final reclamation         measures will be required.





d. Concurrent and final reclamation of transportation facilities, such as roads, railways, tramways, power line corridors, and pipelines.





e. Removal of facilities and reclamation of the site.





 f. Timeframes for periodic review and updating of the Plan of Operations, including reclamation performance requirements and financial guarantees.





g. Procedures for ensuring interim and final stability of waste embankments, including dumps, tailings dams, or impoundments.





    2.  Environmental Components.





a. Final configuration of the disturbed areas, including such items as roads, pits, waste embankments, ponds, leach pads, drill holes, and facility sites.





b. Revegetation of disturbed areas, including timing, kind, and amount.





c. Topsoil management, including soil salvage and reapplication (FSM 2550 and FSH 2509.15).





d. Air quality management during and after operations (FSM 2580 and FSH 2509.19).





 e. Watershed management, including runoff and erosion control, and riparian and wetland protection (FSM 2520 and FSH 2509.15).





 f. Water quality management, including physical and chemical characteristics of surface and subsurface water during and after operations (FSM 2530 and FSH 2509.15).





g. Visual resource management during and after operations (FSM 2380 and FSH 2309.22).





h. Potential for the occurrence and control of hazardous or toxic substances, including acid mine drainage, that may contaminate air, water or soil.





 i. Fish and wildlife habitat reclamation or mitigation (FSM 2630 and FSH 2609.11).





 j. Tailings and associated tailings facilities.





 k. Stream diversions, reservoirs, ditches, or canals.





2883 - GEOLOGIC HAZARDS PROGRAM MANAGEMENT


The geologic hazards activities involve the management of the assessment and mitigation of existing and potential geologic hazards (FSM 2880.5).  They require a sound understanding of the geologic processes that contribute to the occurrence of geologic hazards.








2		T. Chute	 










From: Jones, Larry -FS
To: angela barclay (abarclay@swca.com); Chris Garrett (cgarrett@swca.com)
Cc: Roth, Melinda D -FS; Shafiqullah, Salek -FS
Subject: BA status
Date: Tuesday, April 17, 2012 12:06:57 PM
Attachments: BA guidance 17 April 2012 LJones.docx


Angela and Chris—
 
See attached. A follow-up to the two Rosemont meetings yesterday. I tried calling Angela this morn
to better figure out our schedules. As you know I will be gone Thurs-Tues, so will work on the
conservation measures that “will be in my inbox” Wednesday and give them highest priority (unless
directed otherwise). I would like Salek to weigh in on getting verbiage for ground water models the
most accurate, but he wasn’t in this morning. Thanks for taking the bull by the horns—it really
helps me out.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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Progress of the Biological Assessment for proposed Rosemont Copper Mine





Larry Jones, Interdisciplinary Team Biologist, 17 April 2012





As discussed in yesterday’s meeting at SWCA, I spoke to Jim Upchurch about the status of the Biological Assessment. Two things:





1. Please proceed with the effects determinations of Jaguar, Ocelot, and aquatic species of Las Cienegas National Conservation Area as “May Affect, Likely to Adversely Affect,” as well as the other species that already have that determination (and I assume you are working on Critical Habitat for Chiricahua Leopard Frog and others). Here is some guidance:


0. Be sure to use and cite the best available science (especially primary literature, such as that in peer-reviewed journals) generously and do not rely on synopses (books, AGFD plant and animal abstracts) or Rosemont contractor reports (use them, just don’t rely on them). Also, be sure to cite the Anamax reports because even though they are dated, they do contribute to the best available science, often being the only large-scale surveys specific to the project area. Use of best available science is important, because it is in our directives and we have been called on using outdated or incomplete information. Examples include the literature cited in my white paper on Jaguar or climate change section, although there are more references out there. As mentioned earlier, we can probably set you up with a computer here to access Digitop, allowing you pretty good access to primary literature.


0.  Build a case that leads to determination effects consistent with these “new” calls. For Jaguar and Ocelot, that is pretty well spelled out in my white paper, although do not include anything about “take” (leave that to FWS and they may not assign take anyway) or my qualifications to speak to carnivore determinations (that is in project record). Also, the Type I and II sampling/determination error discussions can be summarized to say that without statistically defensible targeted surveys for species we cannot rule out their presence, so if the analysis area is within the range of the species and habitat occurs, we follow suit with FWS and err on the side of caution for conservation of T and E (you can cite this from FWS—I’ve seen it in black and white from them in various places). 


0. In the justification, Jim wanted to make sure we carefully craft our narratives, especially with regards to the groundwater models. I recommend we say we are erring on the side of caution (MALAA determinations) for LCNCA because:


2. The models used were designed for homogenous substrates rather than fracture-rock substrates and analyses were insufficient to rule out unforeseen fracture-rock transport of groundwater. An error in the model variables would translate to a more rapid dewatering of LCNCA and Empire Gulch.


2. Mean annual precipitation was used in models, but the literature points to reduced annual precipitation and increased mean annual temperature over historic data, due to climate change in recent years—this means more evapotranspiration than built into the model. This is not just a prediction—it is already happening and defensibly citable—hence the increase in recent droughts. We can acknowledge that monsoon precipitation patterns are unclear. Refer to my climate change write up.


2. There are no time limits on effects. This is consistent with what we heard from FWS. The models go out to 1,000 years, and while we acknowledge this is a long time by human standards, it is not by ecosystem standards—many ground-disturbance projects will repair themselves in relatively short order, but we can see the effects of this project are long-lasting—still affecting the environment 1,000 years out. Also, the model uncertainties are not independent of time to effects. Groundwater drawdown and stream reach/riparian vegetation effects would be hastened by climate change.


2. LCNCA is one of the very few remaining perennial riparian areas in the Apachean (Madrean) Ecoregion with a relatively intact flora and fauna of T and E aquatic/wetland/riparian obligate/associate species.


0. Please stick to biology and natural history, rather than case law. This is a biological assessment, not a legal one.


0. Emphasize facts and professional judgment about potential effects to threatened and endangered species.  Professional judgment can go a long way in discussing effects because we don’t know with certainty the vast majority of specific minutia, so we don our professional biologist hat to interpret the best available science. For example, we do not know how far out light would be to reach a threshold where Lesser Long-nosed Bats would abandon a mine (or the effects of removing 5,000 acres of agaves). But we can say the literature in Tucson area has shown that light levels affect LLNB behavior, the feed on agaves, they have been known to abandon roosts because of human disturbance, and so on.


0. Cover all the bases of potential effects—I think you are pretty much there, but we need to make sure we assess affects from light, dust, noise, traffic, altered flow, and climate change synergism.


0. Never trivialize effects (unless, of course, they are trivial)


0. Oh, be sure to account for the rerouted AZ Trail and preferred alternative of utility lines, roads, etc.


1. Time line. Jim made the statement that the BA is now considered the project hold-up because the clock won’t start ticking on consultation until we hand in the BA to FWS and there could be one or more extensions at FWS. The upshot is that I will move quickly when the Conservation Measures are in my inbox on Wed, April 25. If they are in a white paper format, I can focus quickly on them. If they are in integrated into the revised BA, it will probably be a slower process. Either way, I will need to do a track changes review of the near-final BA (with CMs) and have it revised before I approve it and start the consultation process.  From my end, I could probably have the reviewed draft back to you the week of 7 May (the week before is Madrean Archipelago meeting).  It is then a matter of how quickly SWCA can address my comments and get it finalized and formatted. Then hopefully I can start consultation mid-May (but I am going to my only niece’s wedding 16-18 May).







From: Douglas, Jason
To: Jones, Lawrence LC -FS
Subject: Pit depth question
Date: Monday, February 04, 2013 11:35:27 AM


Larry,


I've received a copy of a memo from Pima County in which two pit depths are
discussed. Pima County used the FS's DEM to determine the depth is 3,175 famsl.
The memo goes on to reference a recent technical report that places the elevation
at 2,900 famsl.


Two questions, the latter of which may not be a quick answer depending on the
answer to the first one:


1. Which is the correct number that will appear in the next BA and eventual FEIS


2. If the pit depth has indeed changed, does that have relevance to the various
groundwater models?


Thanks in advance!
-- 
Jason M. Douglas
Fish and Wildlife Biologist
U.S. Fish and Wildlife Service
Arizona Ecological Services Office
201 North Bonita Street, Suite 141
Tucson, Arizona 85745
(520) 670-6150, extension 226 (voice)
(520) 670-6155 (fax)
http://www.fws.gov/southwest/es/arizona/
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From: Simms, Jeffrey R
To: Jones, Larry -FS
Cc: Moore, Daniel J; Radke, Marcia F; Lomeli, Ben
Subject: FW: BA meeting Feb 14 - BLM Concerns About Proposed Rosmeont Mine
Date: Thursday, February 09, 2012 3:19:23 PM
Attachments: IllustrationGW&Threats_LCNCA02-2012.docx


Larry,
See the attachment. This illustrate the BLMs concerns. The model is too crude to
give exact amounts of draw down or time it takes to reach nearby water bodies. Many
assumptions made without site characterization. Some assumptions cannot easily be
verified without large expenditures, others can.
 
Cheers
 
From: Simms, Jeffrey R 
Sent: Friday, February 03, 2012 3:39 PM
To: Douglas, Jason
Cc: Moore, Daniel J
Subject: BA meeting Feb 14 - BLM Concerns About Proposed Rosmeont Mine
 
Jason,
Attached is a paper that briefly describes the concerns that BLM has with impacts of
the proposed Rosemont Mine to aquatic, wetland and riparian habitats and federally
listed species that use these habitats.
 
Cheers
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Ground water elevations in the proposed Rosemont Mine pit in relation to important surface water features


 on the Las Cienegas National Conservation Area








Approx level  contaminated pit lake 


after  ~ 500yrs 


Empire Spring


Elevation 4,560ft


Cienega Cr/Gardner Cyn Confluence & Surrounding wetlands


  Elevation 4,360ft


Final Pit Elevation


  ~ 3,3000ft 


Current water level 


~ 5,500ft





Approx water level at end of active mining 





Figure 1. Conceptual  cross-section showing  current and future water levels in 


relation to surface waters on the LCNCA


The proposed pit presents a clear and present threat to ground water that supports all perennial surface water on the LCNCA located to the south and east of the proposed mine site. The elevation of Cienega Creek and associated wetlands is 4360ft-msl and Empire Spring is 4560ft–msl. The pit is planned to reach a depth of 2,200 (0.4 mi) which is approximately 3300ft-msl. If constructed, the pit will likely capture water that normally flows to gradient to Cienega Creek and Empire Spring. In addition, the pit will likely reverse the gradient away from the creek, springs and wetlands in the basin impacting their ecologic function. Cienega Creek is located 9.5 miles due east of the proposed Rosemont Mine location and Empire Spring 7 miles.


The pit is projected to capture flow from the adjacent aquifer of 500-600 gpm or about 1 cfs (Rosemont Mine Hydrology Meeting 02/15/2011). The pit will eventually be lower in elevation than streams, springs and wetlands as mentioned above. GW will no longer flow down gradient to Cienega Creek. Instead, the gradient will likely reverse, capturing water in Cienega Creek, Cold Spring, lower Empire Gulch Wetlands, Empire Spring, Mattie Canyon, Cieneguita Wetland, Spring Water Wetland, Oak Tree Wetland, Lower Empire Gulch Wetland, and Cinco Ponds Wetland are all at risk. Some or all of these locations are at risk transitioning from perennial to intermittent and intermittent to ephemeral. 


The a list of species that use aquatic/riparian habitat that are likely to be impacted on the LCNCA include the following:


Gila topminnow (E) 


Gila Chub (E) & Critical Habitat


Huachuca water umbel (E)


Chiricahua leopard frog (T) & proposed Critical Habitat


Mexican gartersnake(C)


Southwestern willow flycatcher (E) & proposed Critical Habitat


Ocelot (E)


Jaguar (E)


Lesser long-nosed bat (E)


Yellow-billed cuckoo(C)
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From: Jamie Sturgess
To: "jtress@westlandresources.com"; Jones, Larry -FS; "blindenlaub@westlandresources.com"
Cc: Stamer, Marc -FS; "abarclay@swca.com"; Kathy Arnold; "NJAMES@FCLAW.com"
Subject: Re: I really need the CMs etc by COB today
Date: Friday, January 18, 2013 11:51:18 AM


Jim: this is my approval to send over the "friday draft" of Conservation measures for consideration
by CNF. While still an iterative process subject to balance and adjustment, the inclusion of the
funds for administration/implementation of enhancement/maintenance/management/ restoration
activities on Sonoita Creek ranch are approved for inclusion. 


Jamie Sturgess
 
From: Jim Tress [mailto:jtress@westlandresources.com] 
Sent: Friday, January 18, 2013 11:45 AM
To: 'Jones, Larry -FS' <ljones02@fs.fed.us>; Brian Lindenlaub <blindenlaub@westlandresources.com> 
Cc: Stamer, Marc -FS <mstamer@fs.fed.us>; angela barclay (abarclay@swca.com)
<abarclay@swca.com>; Kathy Arnold; Jamie Sturgess; Norman James <njames@fclaw.com> 
Subject: RE: I really need the CMs etc by COB today 
 
I hope so, still plowing. the current collection of conservation measures, particularly those
discussed with Brian and I on Monday are still being vetted and the document will have to be
considered draft, subject to change, and not a formal conservation measure proposal for purposes
of the Section 7 and EIS.  Rosemont’s team is working hard to evaluate and get these vetted.  Want
to final conservation measures on Wednesday.  The draft we are updating based on our recent
meetings also did not include some of the conservation lands for ppc etc. and those are being
added now.  Let’s talk in a ½ hour or 45 minutes if you have the time?
 
Jim Tress | Principal
WestLand Resources, Inc.
4001 E Paradise Falls Drive | Tucson, AZ 85712
Office: (520) 206-9585 | Fax: (520) 206-9518
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Friday, January 18, 2013 8:38 AM
To: Jim Tress; Brian Lindenlaub
Cc: Stamer, Marc -FS; angela barclay (abarclay@swca.com); 'Kathy Arnold'; 'Jamie Sturgess'; Norman
James
Subject: RE: I really need the CMs etc by COB today
 
Are you close enough to send the latest for the meeting Marc and I have with Jim Upchurch this
afternoon? Out meeting is at 2:00, so before that would be dandy.
 
--Larry Jones
 
 
From: Jim Tress [mailto:jtress@westlandresources.com] 
Sent: Friday, January 18, 2013 8:28 AM
To: Jones, Larry -FS; Brian Lindenlaub
Cc: Stamer, Marc -FS; angela barclay (abarclay@swca.com); 'Kathy Arnold'; 'Jamie Sturgess'; Norman
James
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Subject: RE: I really need the CMs etc by COB today
 
Still plowing. ……the document which represents Rosemont’s collective commitments for
conservation measures to support the Section 7 is going through final editing and internal review to
make sure we captured everything necessary from our recent conference calls and prior
submittals.  It has taken me more time than anticipated, but hopefully the extra effort will simplify
next steps and eliminate any confusion about the proposed conservation measures.  We will send it
out as soon as it is done.
 
Jim Tress | Principal
WestLand Resources, Inc.
4001 E Paradise Falls Drive | Tucson, AZ 85712
Office: (520) 206-9585 | Fax: (520) 206-9518
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Thursday, January 17, 2013 10:58 AM
To: Jim Tress; Brian Lindenlaub
Cc: Stamer, Marc -FS; angela barclay (abarclay@swca.com)
Subject: RE: I really need the CMs etc by COB today
 
Jim--
 
Thanks. True, we can’t conference on YBC, but are trying to get “set up” should it be proposed,
which may happen as soon as February. I wouldn’t get too carried away with this, but if RCC can
agree to the conservation measures for that species it will grease the wheels for conferencing…
otherwise, we might have to do a little more leg work after they are proposed (I expect they will
be, so trying to streamline the consultation/conferencing process). Also, as a candidate, it is also a
FS sensitive species, and we can also ask for mitigation for sensitive species. There is a section in
the SBA about YBC.
 
PS, you can just send emails to this FS address from here on out, rather than my home (I am here
this morn, then a RMont meeting this afternoon) email.
 
--LLCJ
 
 
From: Jim Tress [mailto:jtress@westlandresources.com] 
Sent: Thursday, January 17, 2013 10:42 AM
To: Jones, Larry -FS; Brian Lindenlaub
Cc: Stamer, Marc -FS
Subject: RE: I really need the CMs etc by COB today
 
Larry – still working on some sections to incorporate the comments from our call on Monday and
making sure that I get the grazing and other conservation measures incorproated.  Other sections
are going through internal review. 
 
Regarding the YBC – I understand from talking to Norm that FWS cannot conference on candidates
only proposed species.  I am creating a section that asks for technical assitance from FWS and



mailto:ljones02@fs.fed.us

mailto:abarclay@swca.com

mailto:jtress@westlandresources.com





specifically stating that if FWS subsequently proposes to list YBC that the FS anticipates that the
conservation measures and technical assistance provided by FWS during this consultation will form
the basis for a conference opinion on YBC….It is short and I look forward to your comments on it.  I
have had conversation on other projects with Scott Richardson with regard to Technical Assistance
requests and using them to provide basis for subsequent consultation and while they cannot be
pre-decisional in their assessment, it can facilitate the subsequent consultation.
 
Jim Tress | Principal
WestLand Resources, Inc.
4001 E Paradise Falls Drive | Tucson, AZ 85712
Office: (520) 206-9585 | Fax: (520) 206-9518
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Wednesday, January 16, 2013 10:55 AM
To: Jim Tress; Brian Lindenlaub
Cc: Stamer, Marc -FS
Subject: I really need the CMs etc by COB today
Importance: High
 
Jim and Brian--
 
I have a meeting with Jim on Friday and the hope is that we can hammer out any issues with
Conservation Measures then…and if so, maybe we can barely squeak by with a Supplemental
Biological Assessment to hand out on Wednesday’s meeting next week…or at least have a clean
conservation measures packet. If we are to progress on consultation, we really need to get the SBA
to FWS. ASAP. COB today really means by SOB tomorrow morn. I think I can check my work emails
from home, where I will most likely be tomorrow (I telework Mon and Thurs, schedule permitting)
…and then I can go over and clean up CMs. I do have an appointment tomorrow so have to leave
around 1300. Thanks!
 
--LLCJ
 
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Angela Barclay
To: Jones, Larry -FS
Subject: RE: Rosemont Conservation Measures Summary
Date: Friday, April 27, 2012 1:49:05 PM


Hi Larry,
 
I didn’t think you would have said that given the schedule that you had originally proposed. Nice…
 
Anyway, I will likely be working on this all weekend. The further I get into the document the more
I’m realizing that there is a lot more work to do (e.g., updating CLF info based on recent designated
critical habitat and with the newly-released jaguar outline) – argh.
 
It’s going to be a tight schedule for us, too, but hopefully I’ll have most of it handed off to you next
week because I’m doing bat surveys all week. Eleanor will be doing her review concurrent with
yours. I’m doing bat surveys again the following week, but I guess I’ll have to work on Rosemont
during the day and survey for bats at night. Who needs to sleep anyway? I am going out of town on


the afternoon of May 11th and won’t be within phone or email range until the 18th.  Oh yeah,
ample time!!!
 
Sorry, I’m a little punchy today. It’s been a long week and I think I’m a little loopy knowing that I
have to work all weekend L
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Friday, April 27, 2012 1:37 PM
To: Angela Barclay
Cc: Roth, Melinda D -FS
Subject: RE: Rosemont Conservation Measures Summary
 
Thanks. I hadn’t received it. And…wow…I totally did not say that we would transmit BA to FWS the
afternoon of the day I get a draft to review!
 
After talking to Mindee, we should try to make the submittal to FWS mid-May, which is what her
timeline indicates. That will be pretty tight since the Madrean Archipelago meeting is almost the
entire first week of May (I am giving a presentation, submitting a paper, chairing two sessions, and
setting up a SW PARC booth…and would otherwise be exceedingly bummed if I had to miss that).
Will you and/or Eleanor have ample time to work on the BA for the first two weeks of May?
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
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300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Thursday, April 26, 2012 9:07 AM
To: Jones, Larry -FS
Subject: FW: Rosemont Conservation Measures Summary
 
Good morning Larry,
 
I received this from WestLand this morning. Not sure if you received it so I am forwarding to you.
I’m concerned about his reference to the submittal schedule – do we need to talk today?
 
Thanks,
 
Angela
^..^  ^..^
 
From: Brian Lindenlaub [mailto:blindenlaub@westlandresources.com] 
Sent: Thursday, April 26, 2012 8:42 AM
To: Angela Barclay
Cc: Kathy Arnold; Jim Tress
Subject: Rosemont Conservation Measures Summary
 
Angela,
 
Please find attached both a PDF and MS Word copy of the Rosemont Conservation Measures Summary.
We have written them with the idea that they could be readily inserted into your BA as part of the
project description. After speaking with Larry Jones yesterday, we understand that if he can have a
draft of the BA tomorrow morning he could have the final over to the USFWS as soon as that
afternoon.
 
I will call you directly to discuss.
 
Regards,
Brian Lindenlaub
WestLand Resources, Inc.


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Angela Barclay
To: Jones, Larry -FS
Subject: RE: Freeport pays $6m in bird deaths
Date: Friday, July 13, 2012 5:28:00 PM


Maybe we could add some mitigation for the death pipes. Remember this one?
 
http://fishandgame.idaho.gov/public/media/windowsWildlife/2012spring.pdf
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Tuesday, July 10, 2012 9:56 AM
To: Angela Barclay
Subject: RE: Freeport pays $6m in bird deaths
 
Good point, which for some reason also reminded me of BMP for powerlines and Golden Eagles…
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Tuesday, July 10, 2012 9:07 AM
To: Jones, Larry -FS
Subject: RE: Freeport pays $6m in bird deaths
 
Should we include more specifics about covering ponds in our mitigation table? Forgot to bring this
up yesterday…
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Thursday, July 05, 2012 8:44 AM
To: Angela Barclay
Subject: RE: Freeport pays $6m in bird deaths
 
Thanks…yup, this is pretty interesting…
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Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Tuesday, July 03, 2012 4:17 PM
To: Jones, Larry -FS
Subject: Freeport pays $6m in bird deaths
 
Thought you might find this interesting:
 
http://www.azcentral.com/business/articles/2012/07/02/20120702freeport-pay-mil-over-role-
bird-deaths.html
 
Angela M.D. Barclay, M.S.
Senior Natural Resource Specialist


SWCA Environmental Consultants
343 West Franklin Street
Tucson, Arizona 85701
P 520.325.9194 | F 520.325.2033
 


Visit Our Website: http://www.swca.com  
Find us on Facebook: http://on.fb.me/SWCA-Environmental
See us on LinkedIn:  http://www.linkedin.com/company/swca-environmental-consultants
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Jean_Calhoun@fws.gov
To: Jones, Larry -FS
Subject: RE: meeting to discuss deliberative draft Biological Assessment for proposed Rosemont copper mine
Date: Wednesday, January 04, 2012 4:44:21 PM


That's fair enough, Larry.  Thanks for thinking ahead in scheduling! 
Jean 


Jean A. Calhoun
Assistant Field Supervisor
U.S. Fish & Wildlife Service
Arizona Ecological Services Office
201 North Bonita Avenue, Suite 141
Tucson, AZ 85745
Office:  (520) 670-6150 ext. 223
Fax:  (520) 670-6155 


"Jones, Larry -FS" <ljones02@fs.fed.us>


01/04/2012 04:28 PM


To "Jean_Calhoun@fws.gov" <Jean_Calhoun@fws.gov>
cc


Subject RE: meeting to discuss deliberative draft  Biological Assessment for
proposed Rosemont copper mine


Thanks, Jean. I spoke to SWCA and they said they will give me a date this Friday about when we can expect the
draft BA. Oh, and the words I struggled for on the phone were "applicant status." Rosemont Copper has that and
they want to be present at all meetings we have with FWS. In the spirit of having an open and transparent
process, we haven't challenged that. 
  
Larry Jones 
Biologist 
Climate Change Coordinator 
SW PARC Senior Chair 
Coronado National Forest 
300 W Congress 
Tucson, AZ 85701 
  
520-388-8375 
ljones02@fs.fed.us 
  
From: Jean_Calhoun@fws.gov [mailto:Jean_Calhoun@fws.gov] 
Sent: Wednesday, January 04, 2012 2:43 PM
To: Jones, Larry -FS
Cc: angela barclay (abarclay@swca.com); Everson, Beverley -FS; brian lindenlaub
(blindenlaub@westlandresources.com); Chris Garrett (cgarrett@swca.com); dan moore
(d3moore@blm.gov); jeff geoff soroka jeff geoff soroka (gsoroka@swca.com); jason_douglas@fws.gov;
jeff simms (Jeff_Simms@blm.gov); jim tress (jtress@westlandresources.com); JWindes@azgfd.gov;
kathy arnold (karnold@rosemontcopper.com); Melissa Polm (mpolm@swca.com); Radke, Marcia F
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(mradke@blm.gov); Roth, Melinda -FS; Gerhart, Richard -FS; Laford, Reta -FS;
scott_richardson@fws.gov
Subject: Re: meeting to discuss deliberative draft Biological Assessment for proposed Rosemont copper
mine 
  


Hi Larry, 


As we discussed, FWS will need at least 2 weeks to review the draft BA prior to meeting.  Given the
uncertainty regarding the completion of the draft BA (likely mid-late January), we suggest meeting no
sooner than the week of February 13th.  We will confirm on your Doodle poll. 
Thanks 


Jean A. Calhoun
Assistant Field Supervisor
U.S. Fish & Wildlife Service
Arizona Ecological Services Office
201 North Bonita Avenue, Suite 141
Tucson, AZ 85745
Office:  (520) 670-6150 ext. 223
Fax:  (520) 670-6155 


"Jones, Larry -FS"
<ljones02@fs.fed.us>


01/04/2012 08:51 AM


To "Gerhart, Richard -FS" <rgerhart@fs.fed.us>, "angela barclay (abarclay@swca.com)"
<abarclay@swca.com>, "jeff geoff soroka jeff geoff soroka (gsoroka@swca.com)"
<gsoroka@swca.com>, "Chris Garrett (cgarrett@swca.com)" <cgarrett@swca.com>, "brian
lindenlaub (blindenlaub@westlandresources.com)" <blindenlaub@westlandresources.com>, "jim
tress (jtress@westlandresources.com)" <jtress@westlandresources.com>, "JWindes@azgfd.gov"
<JWindes@azgfd.gov>, "jason_douglas@fws.gov" <jason_douglas@fws.gov>, "kathy arnold
(karnold@rosemontcopper.com)" <karnold@rosemontcopper.com>, "Jean_Calhoun@fws.gov"
<Jean_Calhoun@fws.gov>, "dan moore (d3moore@blm.gov)" <d3moore@blm.gov>, "jeff simms
(Jeff_Simms@blm.gov)" <Jeff_Simms@blm.gov>, "Radke, Marcia F (mradke@blm.gov)"
<mradke@blm.gov>


cc "Laford, Reta -FS" <rlaford@fs.fed.us>, "Roth, Melinda -FS" <mroth@fs.fed.us>, "Everson,
Beverley -FS" <beverson@fs.fed.us>, "Melissa Polm (mpolm@swca.com)" <mpolm@swca.com>


Subject meeting to discuss deliberative draft  Biological Assessment for proposed Rosemont copper mine


 


On behalf of Rick Gerhart, Wildlife, Fish, and Rare Plant Program Manager, I am sending out a doodle scheduler
to set up a meeting to discuss the deliberative draft biological assessment for the proposed Rosemont copper
mine project. Invitees include: 
 
USDA Forest Service 
USDI Bureau of Land Management 
USDI Fish and Wildlife Service 
Arizona Game and Fish Department 
SWCA Consulting 
Westland Consulting 
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Rosemont Copper 
 
We would like to hold the meeting at Fish and Wildlife or Arizona Game and Fish in Tucson, if they have meeting
room availability, as parking is better at those venues than the federal building. 
 
We plan to send a draft to you prior to the meeting (a week seems realistic), so you can look it over and can
come prepared to comment. Soon after this meeting, we plan to initiate Section 7 ESA consultation for the
project. I expect the agenda will be a review the BA (e.g., effects determinations and justification, conservation
measures), and we will go over it species by species. 
 
Thank you. 
 
http://www.doodle.com/rh5fm7kfgs3fpftx 
 
Larry Jones 
Biologist 
Climate Change Coordinator 
SW PARC Senior Chair 
Coronado National Forest 
300 W Congress 
Tucson, AZ 85701 
 
520-388-8375 
ljones02@fs.fed.us 
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From: Angela Barclay
To: Jones, Larry -FS; Roth, Melinda D -FS
Subject: July 24 meeting minutes
Date: Saturday, August 04, 2012 4:35:58 PM
Attachments: draft biology mitigations meeting minutes 072412.doc


Attached are the draft minutes for this meeting. Please review and let me know if you would like
me to make any changes.
 
Thanks!
 
Angela M.D. Barclay, M.S.
Senior Natural Resource Specialist


SWCA Environmental Consultants
343 West Franklin Street
Tucson, Arizona 85701
P 520.325.9194 | F 520.325.2033
 


Visit Our Website: http://www.swca.com  
Find us on Facebook: http://on.fb.me/SWCA-Environmental
See us on LinkedIn:  http://www.linkedin.com/company/swca-environmental-consultants
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Proposed Rosemont Copper Project 



Third Cooperative Agencies Biology Mitigation Meeting 


Arizona Game and Fish Department Office 



555 North Greasewood Road 


Tucson, AZ 85745



July 24, 2012


Attendees:



· Forest Service (FS)


· Jim Upchurch



· Larry Jones



· Mindee Roth


· U.S. Fish and Wildlife Service (USFWS)


· Jason Douglas


· National Park Service


· Scott Stonum


· Pima County


· Julia Fonseca


· Brian Powell


· SWCA


· Angela Barclay


 


Topics Discussed:


· Introductions, sign-in


· Why we are here/overview-update on mitigation table


· Had two previous meetings on June 11 and July 9, 2012



· Have to quickly develop proposed mitigation measures for the EIS



· Larry met with Jim and Mindee and looked through mitigation measures



· It was Jim’s suggestion that the cooperating agencies put together a package to present additional suggested mitigation measures to Rosemont Copper Company (RCC) because they may have more influence as a group



· Larry explained his interpretations of Jim’s ideas



· National Forest Management Act of 1976 covers Forest Service sensitive species and Management Indicator Species, but Pima County & Arizona Game and Fish Department (AGFD) also have concerns about impacts to the Sonoran Desert Conservation Plan and wildlife species of concern (WSC), respectively


· Consider setting up a bio-monitoring oversight committee (BOC)



· The Coronado National Forest (CNF) will 



· ask for a full-time implementation coordinator and possibly other support staff



· and require some implementation and monitoring



· Will need



· group of cooperating agencies for the larger monitoring effort



· and need funding/endowment and boundaries for funding the larger cooperating agency group



· Status of recent reports


· They continue to come in from RCC and WestLand and will be posted to the EIS website


· Larry brought hard copies of some recent reports to meeting


· Review mitigation table


· Need to bond in perpetuity (~100 years)



· Coleman’s coralroot and Arizona giant sedge mitigation should go into Biological Evaluation


· Questions and discussion with Forest Supervisor


· Ask for details on RCC’s plans to cover open water/process plans



· Will the CNF require mitigation for impacts to waters and associated habitat on their lands because they are surface resources?



· CNF will require on- and off-site hydrological monitoring



· At 7-8 wells identified in the Aquifer Protection Permit



· RCC also identified locations in Davidson Canyon and Cienega Creek



· Pima County has some monitoring locations


· US Geological Survey has portable monitoring equipment, but would need funding



· Pima County has concerns over groundwater drawdown in seeps and springs that in and tributary to Box Canyon (e.g., Deering Spring)



· Who will review this next “internal draft” of the EIS?



· Jim is still deciding



· USFWS will be provided with another version of EIS for the Biological Assessment


· Next steps


· Larry will send out doodle poll to schedule next meeting that will be combination of biologists and hydrologists



· Meeting was later scheduled for Thursday, August 2, 2012, 8:30-11:30am, AGFD, 555 North Greasewood Road, Tucson



Action Items/Assignments:



· Jim



· Write letter to RCC asking for mitigation based on bio mitigation measures table/document


· Larry 


· Meet with Salek to discuss hydrology/biology issues and/or schedule a hydro/bio meeting to develop additional appropriate mitigation measures


· Ask someone at CNF to compare AGFD’s WSC list to species of greatest conservation need


· Cooperating Agencies 



· develop own letter to RCC asking for additional mitigation


Outstanding Action Items/Assignments:



· Tim - Provide David Grandmaison’s SR83 road kill/culvert study data to Angela (SWCA)


2










From: Kriegel, Debby -FS
To: Copeland, James -FS; Roth, Melinda D -FS; Everson, Beverley A -FS
Cc: Gillespie, William B -FS; Jones, Larry -FS; Davis, Sarah L -FS; Campbell, Andrea W -FS; Shafiqullah, Salek -FS;


Keyes, Walter -FS; Lefevre, Robert -FS; Kriegel, Debby -FS
Subject: Rosemont Power Line
Date: Tuesday, March 20, 2012 2:05:52 PM


Jim, Mindee, Bev (and core team),
 
Sorry for the long email, but I’d like to voice some opinions about the power line…
 
A couple of years ago, I remember working with EPG to understand the power line alternative
study corridors and learn some specifics about the proposed power lines (construction vs
permanent, pole heights and spacing, etc.).  There were a few follow-ups with EPG, and then we
went off on our separate processes and the Forest Service team focused on the mine DEIS.  Of
course, our DEIS discloses the general impacts of the power lines (I use the word “general”,
because exact siting of the lines is not known…just 1000-foot wide study corridors).
 
Since then, Jim has provided updates on the power line to the IDT, which has been helpful (thanks
Jim!).
 
However, a bunch of time has passed and we’re rapidly headed toward an FEIS and decision.  I’ve
heard that the ACC may want to re-evaluate the line siting and/or get more public input, and some
new information has appeared (see next item).  It seems like a great time to review everything
related to the power line one more time, update analysis and mitigation in the EIS, and daylight any
gaps.
 
New items:


·         In November, Elizabeth Webb came to my office and showed me some of the maps and
information in the document TEP’s transmission line application.  This document had some
very weird stuff in it.  The entire mine footprint’s future land use was shown as “industrial”,
and there was a bunch of “residential” on the west side of the mountain near Rosemont’s
patented land and BLM land.  I mentioned this to Bev, who wasn’t certain whether this was
a big problem or worthy of our time to resolve it.


·         In December, there were public hearings about the power line.  The team has not seen the
public comments (…or at least I haven’t seen them).


·         In January, our MVUM map was published.  Does this provide better information on
existing roads in the Rosemont area than what TEP/EPG has been using?


·         We were recently told that the construction/back-up power line from the south may be
completely off the table.  If this is true, it will result in everyone modifying their effects
analysis in the FEIS to omit references to and impacts from the south line.


·         In the last couple of weeks, Elizabeth Webb has asked some relevant questions, including
whether our DEIS covers impacts to the Inventoried Roadless Area (IRA) sufficiently, TEP’s
claim that there will be “no new roads” for the power (and water) lines despite the fact
that their maps clearly show the power line not following roads in some areas, and roads
not showing up consistently on various maps.  Granted, many of these roads aren’t on the
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forest, but there may effects to forest resources from new roads (as well as the power
line), even if they’re largely on private lands.


·         Information about the water line booster stations may be coming (we’ve asked Rosemont
for this info, right?).  The booster stations will need power and may have additional new
roads to them (as well as facilities).  Again, these might be located on patented land, but
have effects beyond.


·         We will be reviewing public comments on our DEIS soon.  Some may be related to the
power line.


 
My suggestions:


·         At one of our upcoming IDT meetings, provide a presentation and time for discussion about
the power line that includes:


o    The various power line documents and process (applications/permits, schedule,
recent approvals/stays, NEPA documents, upcoming hearings, etc.).  Consider
having someone from the ACC and TEP go over some of this stuff so we hear it
directly from the source.


o    New items (see above).
o    The water line route.  It needs a road along it, right?  Does it always follow the


power line route?
·         Consider a site visit to look at the proposed power line route.  I for one, have never been to


Lopez Pass (where the power line will cross the ridge) and have not considered effects of
the power line to the IRA.  If possible, this field trip should include FS folks (core team and
team managers), Elizabeth Webb, EPG/TEP, and an ACC rep.  If all the players are there, we
can have better discussions.


 
Thanks.
 
================================================
Debby Kriegel
Landscape Architect
Coronado National Forest
300 W Congress
Tucson AZ 85701
(520) 388-8427
 








From: Upchurch, Jim -FS
To: Kathy Arnold (karnold@rosemontcopper.com)
Cc: Roth, Melinda D -FS; Kingsbury, Jamie -FS; Jones, Larry -FS
Subject: FW: Rosemont revised timeline
Date: Friday, December 14, 2012 2:03:25 PM
Attachments: Rosemount revised timeline letter final signed 12.13.2012.pdf


Here is letter from USFWS regarding consultation schedule…Jim
 
Jim Upchurch
Forest Supervisor
Coronado National Forest
300 West Congress
Tucson, AZ   85701
Office:  520-388-8306
Cell:  520-444-4034
 
From: Calhoun, Jean [mailto:jean_calhoun@fws.gov] 
Sent: Friday, December 14, 2012 9:41 AM
To: Upchurch, Jim -FS
Subject: Rosemont revised timeline
 
Hi Jim,
 
Attached is our letter to you regarding the revised timeline for the Rosemont BO.  The hard
copy will follow in the mail.  Please call me with any questions.
Thanks
Jean
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From: Calhoun, Jean
To: Kathy Arnold
Cc: Jones, Larry -FS; Chris Garrett; Norman James; Brian Lindenlaub; Upchurch, Jim -FS; jason_douglas@fws.gov
Subject: Re: Conservation / Mitigation elements presentation
Date: Tuesday, December 18, 2012 3:54:26 PM


Hi Kathy,


We appreciate your offer to give us a presentation on conservation measures in
early January.  This indeed might be helpful.  While January 3rd, AM works for me, I
would like to coordinate with Jim Upchurch and his staff as well as other members
of my staff.  Our conference room should be able to accommodate both the
participants and presentations, so I'm comfortable with suggesting this location as
long as others agree.


Thank you- I'll get back to you shortly,
Jean


On Tue, Dec 18, 2012 at 1:17 PM, Kathy Arnold <karnold@rosemontcopper.com>
wrote:


Jean - 
We would like to give you and your key staff a presentation on the conservation/mitigation elements
that relate specifically to endangered species to ensure there is no misunderstanding and to answer
any questions that you may have.  Right now I was hoping to make this happen on January 3, 4 or 7
and I believe it should take 2-2.5 hours depending upon questions.  We also thought that an off-site
location may work better for presentations and logistics so please let me know your thoughts on that.


Hope you have a happy holiday and I look forward to hearing from you soon.


Kathy


Kathy Arnold | Vice President Environmental and Regulatory Affairs
Direct:  520.495.3502 |  Main: 520.495.3500 |  Fax  520.495.3540


Rosemont Copper Company  
P.O. Box 35130  |   Tucson, AZ 85740-5130 
2450 W Ruthrauff Road, Suite 180 |   Tucson, AZ 85705  |  www.rosemontcopper.com  


PLEASE NOTE: : This e-mail message, including any attachments, is for the sole use of the intended recipient(s) and
may contain confidential and/or privileged information. Any unauthorized review, use, disclosure or distribution is
prohibited. If you are not the intended recipient, please delete all  copies and notify us immediately.  
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From: Angela Barclay
To: Jones, Larry -FS
Cc: Chris Garrett
Subject: RE: moving forward on BA
Date: Wednesday, April 25, 2012 1:46:33 PM


Hi Larry,
 
I have been working on it but admittedly, I wish I were further along. I still need to work on the
Jaguar and Ocelot sections (I’ve done a lot of reading and research) within the FEDERALLY LISTED
SPECIES AND DESIGNATED OR PROPOSED CRITICAL HABITAT section, and I have to work on the
rewrite of the impacts sections for Jaguar and Ocelot and all aquatic species in the EFFECTS
ANALYSIS section. I’m also still waiting on some figure revisions and more specifics on the
groundwater drawdown models. How about if I gave it to you in pieces? I could provide you with
the first half (up to the FEDERALLY LISTED SPECIES AND DESIGNATED OR PROPOSED CRITICAL
HABITAT section) by Friday morning, and (hopefully) the rest next Monday? It may not have any
other internal SWCA review before I give it to you. Let me know what you think…
 
Thanks,
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Wednesday, April 25, 2012 1:29 PM
To: Angela Barclay
Subject: moving forward on BA
 
Hey Angela—
 
I called SWCA and heard you are teleworking today. Even though WestLand (I tried calling them,
too) and FWS are not coming through with their BA-related products in a timely manner, I want to
proceed with the BA in order to get consultation started. So please compile what you have into the
draft BA in Word format (so I can comment directly on the BA via track changes) and send to me for
review. If FWS or WestLand then gives us some input, we can quickly incorporate into the draft.
Otherwise, let’s do everything we can to ready the BA for FWS and I will submit to them to get the
consultation clock started. What we don’t offer as conservation measures may become terms and
conditions, anyway. I have been told the BA is the hold-up on the project now, so I don’t want this
to keep dragging on.
 
I do not have to go to the field on Friday, so it is best if I can have it Friday morning to work on.
 
Thanks!
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
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Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.








From: Jones, Larry -FS
To: Angela Barclay; Gerhart, Richard -FS
Cc: Geoff Soroka
Subject: RE: next draft of BA
Date: Friday, January 06, 2012 3:39:59 PM
Attachments: image001.png


Thanks, Angela and Geoff. I'll schedule the BA meeting and let everyone know they will receive a
deliberative draft at least two weeks before the meeting (but I know FWS would like more time, so
end or early next week is good).
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Friday, January 06, 2012 1:39 PM
To: Gerhart, Richard -FS; Jones, Larry -FS
Cc: Geoff Soroka
Subject: next draft of BA
 
Rick and Larry,
 
Our plan is to have another draft ready by the end of next week or early the following week.
 
Have a nice weekend!
 
Angela M. D. Barclay, M. S.
Senior Natural Resource Specialist


SWCA Environmental Consultants
343 West Franklin Street
Tucson, Arizona 85701
P 520.325.9194 | F 520.325.2033
 


Visit Our Website: http://www.swca.com   
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From: gilaman@comcast.net
To: Angela Barclay
Cc: Stamer, Marc -FS; Jones, Larry -FS
Subject: Re: SBA
Date: Monday, December 17, 2012 2:53:21 PM


don't bother with QA/QC, as the whole thing has to be vetted internally first and big
chunks (conservation measures and such) by Rosemont and FWS before a final
version is ready...thanks for crankin'!
 
--LLCJ


From: "Angela Barclay" <abarclay@swca.com>
To: "Larry -FS Jones" <ljones02@fs.fed.us>, gilaman@comcast.net
Cc: "Marc -FS Stamer" <mstamer@fs.fed.us>
Sent: Monday, December 17, 2012 9:08:17 AM
Subject: RE: SBA


Hi Larry,
 
I actually got a good start on it on Friday and hope to get a draft of it done today. Would you like to
merge everything and run it through our QA/QC process this week, or will it be reviewed on your
end?
 
Thanks!
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Sunday, December 16, 2012 12:01 PM
To: Angela Barclay
Cc: Stamer, Marc -FS; nard at home (gilaman@comcast.net)
Subject: RE: SBA
 
OK, now is a good time for a rush job. I’m trying to get the rest of it all done by the end of this
week. I’m working on it at home Monday, then office Tues, off Wed, home Thurs, home or office
on Friday. Thanks! I still have no access to emails via this computer at home yet…waiting for a pin
number (not an easy task), so you can email me at home if need be.
 
--LLCJ
 
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Friday, December 14, 2012 2:04 PM
To: Jones, Larry -FS
Subject: RE: SBA
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I finally got my draft bat reports out the door, so I’m starting to work on the YBC section for the
SBA. I’m sure it will be late next week before I have something for you to review.
 
Thanks and have a great weekend!
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Thursday, December 06, 2012 11:15 AM
To: Angela Barclay
Subject: RE: SBA
 
It is still fine…the SBA and CMs is turning out to be a bit of a chore, so I have more to do, but will
insert kookoo stuff when you have it ready. I expect I will be sending out a draft to everyone for


comments prior to the meeting on 23rd Jan, then by that time I will have a more honed, final copy.
Stay tuned but don’t hold your breath.
 
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Wednesday, December 05, 2012 4:19 PM
To: Jones, Larry -FS
Subject: RE: SBA
 
I’m on repeat this week: if I don’t get it done this week, does next week work? Are you waiting on
me??? I need to finish up my big bat report from a year of surveys because my client is going on
maternity leave soon.
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Monday, November 26, 2012 10:22 AM
To: Angela Barclay
Cc: Roth, Melinda D -FS; Everson, Beverley A -FS
Subject: RE: SBA
 
Yup, that would be great. Thanx!
 
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Monday, November 26, 2012 10:01 AM
To: Jones, Larry -FS
Cc: Roth, Melinda D -FS; Everson, Beverley A -FS
Subject: RE: SBA
 
Ok, so if I don’t get it done this week, next week should work?
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Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Monday, November 26, 2012 9:57 AM
To: Angela Barclay
Cc: Roth, Melinda D -FS; Everson, Beverley A -FS
Subject: RE: SBA
 
Yes, the cuckoo piece would go into the supplement. Haven’t gotten other reports from WestLand,
but sent a note last week, so hopefully get a response soon. After I sent your the email, I realized it
won’t likely be next week for a final to go to FWS, because I have to run it by others and
Jim/Rosemont need to negotiate what goes in as final conservation measures (that ain’t my call).
But when I get that in motion, I can work on the SBA proper.
 
--LLCJ
 
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Monday, November 26, 2012 9:47 AM
To: Jones, Larry -FS
Cc: Roth, Melinda D -FS; Everson, Beverley A -FS
Subject: RE: SBA
 
Hi Larry,
 
That would be great because I have some other things on my plate this week. Would you like the
cuckoo piece to go in with this supplement that you preparing? Have you received the other pieces
of info from WestLand?
 
Thanks,
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Monday, November 26, 2012 9:41 AM
To: Angela Barclay
Cc: Roth, Melinda D -FS; Everson, Beverley A -FS
Subject: SBA
 
Hey Angela—
 
Now that the tryptophan is starting to wear off, I think I’ll go ahead and write up the next
supplemental BA meself since I am engrossed in the meat of it, but if you can do the Cuckoo write-
up part of it (write as if we are assuming it will be proposed for listing), that will be great. I’ll run
the whole thing by you and others before shipping it off to FWS. If there is anything you think
needs to be added while we are at it, lemme know. I hope I will get through it next week. This
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week I’m in Mon and Wed and gone the other days.
 
--LLCJ
 
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.








From: Jones, Larry -FS
To: Kathy Arnold
Subject: RE: Jaguar white paper and BA copies for proposed copper mine
Date: Monday, January 30, 2012 8:55:53 AM


Thanks…I'll get it in the mail today!
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Kathy Arnold [mailto:karnold@rosemontcopper.com] 
Sent: Thursday, January 26, 2012 4:42 PM
To: Brian Lindenlaub
Cc: Jones, Larry -FS; Radke, Marcia F (mradke@blm.gov); Gerhart, Richard A -FS; angela barclay
(abarclay@swca.com); jeff simms (Jeff_Simms@blm.gov); Jim Tress; Jean_Calhoun@fws.gov;
jason_douglas@fws.gov; scott_richardson@fws.gov; JWindes@azgfd.gov; jeff sorensen
(jsorensen@azgfd.gov); jsturgess@augustaresource.com; dan moore (d3moore@blm.gov); Melissa Polm
(mpolm@swca.com); Roth, Melinda D -FS; Everson, Beverley A -FS; Laford, Reta -FS
Subject: Re: Jaguar white paper and BA copies for proposed copper mine
 
Larry
Rosemont will also need a hardcopy.  My address is
P.O. Box 35130
Tucson. 85740
 
Thanks
Kathy
 
 
Kathy Arnold
Vice President
Environmental & Regulatory Affairs
Rosemont Copper
(520) 784-1972
karnold@rosemontcopper.com
 
Typos courtesy of my iPhone


On Jan 26, 2012, at 3:07 PM, "Brian Lindenlaub" <blindenlaub@westlandresources.com> wrote:
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Larry,
 
WestLand will need a hard copy, and that can come from you or Westland. Our
mailing address is:
 
4001 E Paradise Falls Dr
Tucson, AZ 85712
 
Thanks,
Brian Lindenlaub | Principal
WestLand Resources, Inc.
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Thursday, January 26, 2012 2:59 PM
To: Radke, Marcia F (mradke@blm.gov); Gerhart, Richard A -FS; angela barclay
(abarclay@swca.com); jeff simms (Jeff_Simms@blm.gov); kathy arnold
(karnold@rosemontcopper.com); Brian Lindenlaub; Jim Tress; Jean_Calhoun@fws.gov;
jason_douglas@fws.gov; scott_richardson@fws.gov; JWindes@azgfd.gov; jeff sorensen
(jsorensen@azgfd.gov); jsturgess@augustaresource.com
Cc: dan moore (d3moore@blm.gov); Melissa Polm (mpolm@swca.com); Roth, Melinda D -
FS; Everson, Beverley A -FS; Laford, Reta -FS
Subject: Jaguar white paper and BA copies for proposed copper mine
 
Two things:
 
1.  Fish and Wildlife Service requested documentation of our discussions about Jaguar
(and Ocelot), so I am including here a summary paper of my position during
discussions with Rick. This is a deliberative discussion paper for participants of the
meeting on 14 February 2012 when we discuss the draft BA.  Rick and WestLand also
have similar papers/reports, and I will leave it up to their discression to share their
information with participants (i.e., attach document with reply all to this message).
 
2.  Because of the size of the draft BA with figures, I mailed out pdfs that did not have
figures, but I made some hardcopies for FWS and Arizona Game and Fish Dept, which
I hand-delivered today. I will snail-mail a copy to BLM. SWCA has copies, of course, as
they produced the document, but do I need to mail copies to WestLand or Rosemont,
or do you get copies via SWCA?  If you need me to mail a hardcopy, please send me a
mailing address and I will get it in the mail Monday.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
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ljones02@fs.fed.us
 
From: Jones, Larry -FS 
Sent: Wednesday, January 25, 2012 5:03 PM
To: Radke, Marcia F (mradke@blm.gov); Gerhart, Richard A -FS; angela barclay
(abarclay@swca.com); jeff simms (Jeff_Simms@blm.gov); kathy arnold
(karnold@rosemontcopper.com); brian lindenlaub (blindenlaub@westlandresources.com);
jim tress (jtress@westlandresources.com); Jean_Calhoun@fws.gov;
jason_douglas@fws.gov; scott_richardson@fws.gov; JWindes@azgfd.gov; jeff sorensen
(jsorensen@azgfd.gov); jsturgess@augustaresource.com
Cc: dan moore (d3moore@blm.gov); Melissa Polm (mpolm@swca.com); Roth, Melinda D -
FS; Everson, Beverley A -FS; Laford, Reta -FS
Subject: DRAFT Biological Assessment for review for meeting on 14 February 2012
 
Attached is the deliberative draft Biological Assessment for your review. Please look it
over for our meeting on 14 February 2012 at the Tucson federal buidling (basement
conference room 0930). Agency contacts may wish to have their specialists review the
appropriate sections for their input. Of course, this is a draft and it is subject to
change, so we welcome input at this stage from the federal agencies, the proponent,
contractors representing the agencies and proponent, and Arizona Game and Fish
Department (per Memorandum of Understanding).
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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From: Jones, Larry -FS
To: angela barclay (abarclay@swca.com)
Cc: Melissa Polm (mpolm@swca.com)
Subject: FW: Scanned document
Date: Wednesday, May 30, 2012 10:38:48 AM
Attachments: Page52.pdf


As promised…Mel, for project record
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Medlock, Paula -FS 
Sent: Wednesday, May 30, 2012 10:37 AM
To: Jones, Larry -FS
Subject: Scanned document
 
 
 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Paula Medlock
Resource Assistant, Natural Resources
Coronado National Forest
Supervisor's Office
300 W. Congress
Tucson, AZ  85701
(520) 388-8376
pmedlock@fs.fed.us
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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From: Jones, Larry -FS
To: Everson, Beverley A -FS
Subject: RE: Next week IDT meetings on Rosemont - please read - meetings on Monday and Wednesday - please RSVP


for Monday
Date: Thursday, May 10, 2012 7:55:01 AM


I expect I can make the Monday meeting…if not, it is because I will be ensconced in the Rosemont
BA and/or the request to formally consult with FWS. I will be on annual leave on Wed.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Everson, Beverley A -FS 
Sent: Wednesday, May 09, 2012 5:04 PM
To: Belauskas, Alan -FS; Elek, Arthur S -FS; Kriegel, Debby -FS; Curiel, Eli -FS; Schewel, Heidi -FS;
Jones, Larry -FS; Roth, Melinda D -FS; Shafiqullah, Salek -FS; Lockwood, Sean -FS; Davis, Sarah L -FS;
Emmett, Tami -FS; Keyes, Walter -FS; Gillespie, William B -FS; Gerhart, Richard A -FS; Copeland, James
-FS; Kaplan, Marc -FS; Campbell, Andrea W -FS; Melissa Polm
Subject: Next week IDT meetings on Rosemont - please read - meetings on Monday and Wednesday -
please RSVP for Monday
 
Hi Everyone,
 
This is to let you know that we’ll be having an IDT meeting on Wednesday, May 16 to talk about
Rosemont DEIS comment response.    SWCA will do a presentation to the team on their
development of responses to date.  The meeting will be from 9:00 to 2:00 (lunch 12:00 to 12:30), in
Basement Room A.
 
Additionally, I would like to discuss mitigation and monitoring plans needed for development of the
final reclamation plan.  Please come to the meeting prepared to discuss what you have gathered in
these areas, and what may still be needed, particularly with what you know of comments on the
DEIS, and information that has been requested of Rosemont that is still outstanding.
 
I hope to have a recent reclamation bond example to share with the team to try to give us all an
idea of items that are needed in a final reclamation plan that a bond can be calculated from.
 
On Monday, May 14, there will be an IDT meeting with line and Rosemont, from 2:00 to 4:00,
Basement A, to discuss identified outstanding needs of the company for the FEIS.  Many of you
contributed to the December 20, 2011 letter to Rosemont asking for clarification of information
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already received from Rosemont, or for additional information needed to complete the FEIS. 
Rosemont responded to this letter in February.  A copy of their response is in the reading room and
it is also on WebEx, in Team Working/Rosemont December 20 Response (remember WebEx?). 
Two or three additional information letters have since gone out to Rosemont, that some of you
have contributed to.   
 
In addition to information in the February letter from Rosemont, we also have rec’d from the
compensatory lands mitigation package needed for the B.A. a response on air modeling protocol
(which is currently being reviewed by EPA), baseline dark skies monitoring information and pit
backfill information.  The pit backfill information just came yesterday, and I have not seen it yet. 
Other information has been shared with the appropriate specialists, however, it will also be added
to the reading library.
 
Please let me know if you will be at the May 14 meeting.
 
Bev
 
 
 








From: Jones, Larry -FS
To: brian lindenlaub (blindenlaub@westlandresources.com); jim tress (jtress@westlandresources.com); angela


barclay (abarclay@swca.com)
Cc: Lockwood, Sean -FS; Holloway Jr, Ed -FS; Roth, Melinda D -FS
Subject: quick input on WestLand CM"s
Date: Friday, May 04, 2012 7:35:10 AM


Brian and Jim (and Angela):
 
Here is some quick, basic input on the Conservation Measures submitted by WestLand (before I
head off to Madrean symposium…I will be back Tuesday to jump into the BA and CMs then)
 


1.       Please add any CMs for design features for climate change. Specifically, for the big picture,
these would be actions that reduce carbon footprint (carpooling, efficient vehicles,
shortened distances for driving, etc) and minimizing water use (dry stack tailings, recycling,
etc)


2.       The land conservation is generally good with the exception of the frequent reference to
establishment and management of water features. Here’s the scoop. Guzzlers and stock
tanks do little to replace lost springs or provide good habitat, per se, for Chiricahua Leopard
Frogs (and LLNB don’t generally drink water since they are nectivorous). My biggest
concern is that frequently placed stock tanks and guzzlers will provide stepping stones for
invasive species should they arrive in the area, may divert water from areas where it is
important, and may contribute to the spread of chytridiomycosis in leopard frogs (known
from Las Cienegas, but not Santa Ritas).  INSTEAD, I would add something to the effect that
RCC will work closely with Coronado NF, AGFD, and FWS to design water features that will
help mitigate of the loss of natural waters (e.g., springs) and enhance habitat for a
metapopulations of CLF and other native species. It is all about design (placement,
structure, support features, drying, refilling, wetland vegetation, maintenance, fencing, etc)
that work for T and E AND sensitive species (e.g., Carex ultra), as well as collaboration with
experts of the land and resource management agencies.  Basically, we don’t need more
drinking waters for native or non-native ungulates in a BA. I know this was in the old Forest
Plan, but I’m recommending against having similar language in the revised plan.


3.       For the section on the grazing allotments on FS land, I propose we hold off. There are
implications for NEPA, ESA, and range management operations, plans, and monitoring that
need to be worked out. We need to discuss in greater detail with the range management
folks (cc’ed—Ed Holloway at SO and Sean Lockwood, Nogales). Speaking yesterday with Ed,
he concurred with my #2 item above; a well-designed water resource is much better than
spreading out earthen tanks or drinkers across the landscape, both for native fauna and
livestock.


4.       You mention putting exclosures around important riparian areas, but fail to say where,
when, how, or why. FWS and FS will definitely need more specific info. I would need to be
convinced there is a reason to put exlosures up, they will be in the right places, they will
function properly, and you are making a commitment to maintain them.


5.       AZ trail. This is not just a WestLand /RCC thing…we need good info in the MPO as part of
the proposal as to where it will be exactly and incorporate effects during consultation and
NEPA, as it is a connected action.
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6.       Have you discussed giving 20K to AGFD with the non-game staff and FWS? Is it coordinated
with the efforts by UA? I support this, but  just making sure you ran it by the people that
manage the species.


7.       I think FWS may have issue with ”proposed plans” such as proposed lighting plan,
proposed reclamation plan, proposed invasives monitoring plan. We can’t hang our hat on
something lacking any detail or commitment. These plans would also need to ensure there
is coordination with the three agencies: FWS, AGFD, and CNF.


8.       For CLF, I think we need something much better for CM’s, as there is a golden opportunity
to help enhance a metapopulation, but again, details are missing. I know RCC is helping out
with this already, but best to flush it out…I might suggest you ask AGFD and FWS what they
would recommend. Off the cuff, I would say something along the lines of establishing 3
more-or-less perennial water resources that cater specifically to the species and the
establishment of a metapopulation. Again, there needs to be some detail.


9.       A general comment. Where details are lacking, I suggest we leave out and let FWS
recommend how we develop CMs or wait for Terms and Conditions.


 
Sorry this was a little sketchy, but hopefully you can get the gist of some of my concerns. Thanks
for your input though; I’m sure we can refine these CMs as time goes on, and I do feel the
mitigation lands are very important mitigations—and things the FS cannot require—so kudos to
you and RCC.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 








From: Jones, Larry -FS
Subject: Doodle poll for proposed Rosemont copper project co-op agencies meeting
Date: Friday, May 25, 2012 2:09:57 PM


(Bcc to cooperating agencies on the proposed Rosemont copper project)
 
Cooperating agencies:
 
Below is a doodle poll link for a meeting between Forest Service and cooperating agencies on the
proposed Rosemont copper mine project. The primary purpose of the meeting is to discuss
mitigation (conservation measures, which can include monitoring) for plants and animals of
conservation concern in the action area. The meeting primarily targets sensitive species (e.g.,
Coleman’s Coral-root, Beardless Chinchweed, Carex ultra) or those otherwise identified in the
specialist report (e.g., Pima Co. Priority Vulnerable Species or game species, such as Rosemont and
Sonoran talussnails, White-tailed Deer). However, we may develop conservation measures that
apply to threatened and endangered species, as well.
 
Arizona Game and Fish Department offered their conference room for the meeting (but probably
depends on when the meeting is scheduled). More information will follow, including the agenda,
but right now I am wanting us to get this scheduled.
 
Thank you.
 
http://www.doodle.com/5s5n6g5xvaygzxm2
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 



mailto:/O=MMS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=JONES, LARRY810899D6-F64D-4E4C-AA8E-C93F1C975BDF

http://www.doodle.com/5s5n6g5xvaygzxm2






From: Roth, Melinda D -FS
To: Jones, Larry -FS
Subject: RE: Recent Rosemont Information/Analysis Submittals
Date: Thursday, July 19, 2012 10:08:37 AM


Larry, Earlier this week I sent a brief message to cooperating agency reps that we have posted a
number of recently-received reports to the website.  We are not asking for review or comment. 
These are for info and reference.  I didn’t see the Reclamation and Closure Plan, seeps and springs
assessment or another water quality related report that I know some coops are interested in.  I will
continue to monitor the web and work with SWCA to get stuff posted.
 
From: Jones, Larry -FS 
Sent: Monday, July 16, 2012 9:35 AM
To: Everson, Beverley A -FS
Cc: Roth, Melinda D -FS
Subject: RE: Recent Rosemont Information/Analysis Submittals
 
Which of these will be posted online for the co-op agency meetings to review? Several of these
have been requested by the bio co-op group (reclamation, seeps and springs, lighting, water
monitoring).
 


As for my schedule, I might have some time on morn of 23 or after 2:00 PM on 24th. 25-27 July
double to quadruple-booked! But Forest Plan is my highest priority, so I have to attend all three
days for that (or you can check with Jennifer if you want to weigh in on my availability). We have a
Rosemont bio coop agency meeting that Jim may be attending. I hope to brief Jim on that before
then, but I already see he is having scheduling difficulties
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Everson, Beverley A -FS 
Sent: Thursday, July 12, 2012 5:51 PM
To: Belauskas, Alan -FS; Elek, Arthur S -FS; Kriegel, Debby -FS; Curiel, Eli -FS; Schewel, Heidi -FS;
Jones, Larry -FS; Roth, Melinda D -FS; Shafiqullah, Salek -FS; Lockwood, Sean -FS; Davis, Sarah L -FS;
Emmett, Tami -FS; Keyes, Walter -FS; Gillespie, William B -FS; Copeland, James -FS; Campbell, Andrea
W -FS; Laford, Reta -FS
Cc: Roth, Melinda D -FS
Subject: Recent Rosemont Information/Analysis Submittals
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Hi All,
 
We have received several submittals (reports and memos) from Rosemont Copper over the past
month or so, which you will find on the enclosed list that Mindee assembled.  I will be posting
these to the O-Drive tomorrow, and will let you know when they’re there.  If you need a hard copy,
come see me.
 
I will be asking team members individually or in small groups to attend management meetings


beginning on July 23rd, to weigh in on the status of various issues and their resolution, so that Jim
can make decisions with the issues going forward with the FEIS.  I will have a schedule of the
meetings for you tomorrow, however, I don’t know at this time when you may be asked to report
out at a meeting.  You should bring yourselves up to date on issues with the enclosed reports as
soon as possible to be prepared to report out on them, or, make sure that you are comfortable
with me or an SWCA or consulting specialist speaking for your resource area.
 
Please talk to me if you have any questions about this assignment.  FYI, I am in the process of
moving to Jerry Trout’s old office so you may find me either there or in my old cubicle if you are
looking to talk to me in person.
 
Bev








From: Jones, Larry -FS
To: Angela Barclay
Cc: Roth, Melinda D -FS
Subject: RE: moving forward on BA
Date: Thursday, May 03, 2012 5:27:15 AM


Thanks…OK, it is kinda tough to work on BA during the wee hours and breaks at Madrean
conference (but it is looking pretty good), mostly cuz I have to keep up on tens of thousands of
emails so I don’t get buried alive in a backlog of minutia.  Thanks for cranking. Most of next week
(except Mon) will be devoted to BA, unless I am strong-armed into Thurs for Plan Revision.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Tuesday, May 01, 2012 12:58 PM
To: Jones, Larry -FS
Subject: RE: moving forward on BA
 
Hi Larry,
 
I just uploaded the revised figures to webex here: Group Documents/draft BA/April 2012 BA
figures
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Tuesday, May 01, 2012 5:58 AM
To: Angela Barclay
Cc: Chris Garrett; Roth, Melinda D -FS
Subject: RE: moving forward on BA
 
Thanks…I’ll look at this version while at the Madrean meeting, then when effects analysis is done, I
will review that.  I should have a full review for you next week to finalize. Because of the short time
frame, I will mostly concentrate on the effects analysis and conservation measures. In theory, I will
check in every day before going to the Madrean conference, but that depends on my sleep needs…
 
Larry Jones
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Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Sunday, April 29, 2012 4:49 PM
To: Jones, Larry -FS
Cc: Chris Garrett
Subject: RE: moving forward on BA
 
Hi Larry,
 
Well, I didn’t get as far as I hoped to this weekend, so I’m attaching the draft BA up to the Effects
Analysis section. Even though I have some of the Effects Analysis section done, I would prefer to
send sections to you in logical chunks. I should be able to spend most of tomorrow on this, and then
I’ll work on it daily this week (except when I’m getting ready for bat surveys) until I have a
complete draft. Stay tuned…
 
Thanks for your patience.
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Friday, April 27, 2012 1:42 PM
To: Angela Barclay
Subject: RE: moving forward on BA
 
I’ll look this over but save comments for the whole thing (i.e., so if you can send it in its entirety
Monday, that would be good...I expect I will mostly comment on the second half, since that is the
meat of the document)
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
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520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Thursday, April 26, 2012 3:51 PM
To: Jones, Larry -FS
Cc: Chris Garrett
Subject: RE: moving forward on BA
 
Larry,
 
Here is a revised draft of the first half of the BA. Please note that I removed the figures to keep the
document small enough to email and most of the figures will be changing, too. I tracked my
changes so you can see what I’ve done since the last draft. Also, I have a handful of comments in
there and most of them are either notes to myself, notes regarding references, or notes so that
you know that something will change. Keep in mind that this has not gone through any peer or
technical review since I made changes, but that will happen before we send anything to USFWS.
 
Let me know if you have any questions as you are reviewing. Feel free to track your changes or add
comments where appropriate. As of right now, I’m going to try to stick to my plan of getting you
the second half of the document Monday morning.
 
Thanks!
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Wednesday, April 25, 2012 2:42 PM
To: Angela Barclay
Cc: Chris Garrett
Subject: RE: moving forward on BA
 
Thanks…that sounds good. I will be here Friday and Monday, but the rest of the week is the
Madrean conference. I just got a voice mail from Brian L, so will try to prod them for CM’s.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
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From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Wednesday, April 25, 2012 1:43 PM
To: Jones, Larry -FS
Cc: Chris Garrett
Subject: RE: moving forward on BA
 
Hi Larry,
 
I have been working on it but admittedly, I wish I were further along. I still need to work on the
Jaguar and Ocelot sections (I’ve done a lot of reading and research) within the FEDERALLY LISTED
SPECIES AND DESIGNATED OR PROPOSED CRITICAL HABITAT section, and I have to work on the
rewrite of the impacts sections for Jaguar and Ocelot and all aquatic species in the EFFECTS
ANALYSIS section. I’m also still waiting on some figure revisions and more specifics on the
groundwater drawdown models. How about if I gave it to you in pieces? I could provide you with
the first half (up to the FEDERALLY LISTED SPECIES AND DESIGNATED OR PROPOSED CRITICAL
HABITAT section) by Friday morning, and (hopefully) the rest next Monday? It may not have any
other internal SWCA review before I give it to you. Let me know what you think…
 
Thanks,
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Wednesday, April 25, 2012 1:29 PM
To: Angela Barclay
Subject: moving forward on BA
 
Hey Angela—
 
I called SWCA and heard you are teleworking today. Even though WestLand (I tried calling them,
too) and FWS are not coming through with their BA-related products in a timely manner, I want to
proceed with the BA in order to get consultation started. So please compile what you have into the
draft BA in Word format (so I can comment directly on the BA via track changes) and send to me for
review. If FWS or WestLand then gives us some input, we can quickly incorporate into the draft.
Otherwise, let’s do everything we can to ready the BA for FWS and I will submit to them to get the
consultation clock started. What we don’t offer as conservation measures may become terms and
conditions, anyway. I have been told the BA is the hold-up on the project now, so I don’t want this
to keep dragging on.
 
I do not have to go to the field on Friday, so it is best if I can have it Friday morning to work on.
 
Thanks!
 
Larry Jones
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Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Jones, Larry -FS
To: Radke, Marcia F
Cc: Moore, Daniel J
Subject: RE: Online BA for proposed copper mine
Date: Wednesday, June 20, 2012 8:35:06 AM


Marcia--
 
Duly noted…also, even though it is submitted, we will still be talking with FWS and coop agencies
about it (e.g., still negotiating conservation measures), so it isn’t necessarily written in stone. And
please be my guest to discuss with FWS (and, of course, they need not concur with what we
submitted). Thanks for the input.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Radke, Marcia F [mailto:mradke@blm.gov] 
Sent: Wednesday, June 20, 2012 8:16 AM
To: Jones, Larry -FS
Cc: Moore, Daniel J
Subject: RE: Online BA for proposed copper mine
 
That’s a shame, because I don’t agree with the determination of “Not Likely to Result in
Adverse Modification” of designated critical habitat in Cienega Creek.  Marcia
 
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Wednesday, June 20, 2012 8:00 AM
To: Radke, Marcia F
Cc: Moore, Daniel J
Subject: RE: Online BA for proposed copper mine
 
Already sent.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
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Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Radke, Marcia F [mailto:mradke@blm.gov] 
Sent: Wednesday, June 20, 2012 6:18 AM
To: Jones, Larry -FS
Cc: Moore, Daniel J
Subject: RE: Online BA for proposed copper mine
 
Hi Larry,
Is the Rosemont BA a draft and are you asking for comments before it goes to FWS?  Or has it
already been sent?  Thanks, Marcia
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Tuesday, June 19, 2012 8:42 AM
To: brocious@base.sao.arizona.edu; cbeck@azdot.gov; Moore, Daniel J; dt1@azdeq.gov;
David.Jacobs@azag.gov; falco@cfa.harvard.edu; gfleming@asmi.az.gov; Julia.Fonseca@pima.gov;
JWindes@azgfd.gov; karen.howe@tonation-nsn.gov; david.stine.1@ang.af.mil; safabritz@azwater.gov;
lee.allison@azgs.az.gov; Leslie.Ethen@tucsonaz.gov; LSwartzbaugh@asmi.az.gov;
Marjorie.E.Blaine@usace.army.mil; nicole.ewing-gavin@tucsonaz.gov; ohenderson@ci.sahuarita.az.us;
rcasavant@azstateparks.gov; rsejkora@azstateparks.gov; stahle@ci.sahuarita.az.us;
TEmery@azdot.gov; Stonum, Scott; Sidles, Darla; Nicole.Fyffe@pima.gov; twade@azgfd.gov; Roth,
Melinda D; angela barclay (abarclay@swca.com); jeff sorensen (jsorensen@azgfd.gov); jonathan rigg
(jrigg@swca.com); Brian Powell (Brian.Powell@pima.gov); Simms, Jeffrey R; Radke, Marcia F
Cc: Douglas, Jason; Roth, Melinda D; Everson, Beverley A; Barrera, Bobbi L; Ruyle, Jennifer
Subject: Online BA for proposed copper mine
 
Rosemont cooperating agencies:
 
If you have not received a copy of the Biological Assessment for the proposed Rosemont copper
mine, or would just like an electronic copy, the link below will take you to that document.
 
http://rosemonteis.us/files/technical-reports/biological-assessment.pdf
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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From: Jones, Larry -FS
To: Shafiqullah, Salek -FS
Cc: Gerhart, Richard A -FS
Subject: rosemont hydro with bio implications...
Date: Thursday, February 09, 2012 8:31:59 AM


hey salek--
 
remember when you said you could frontload rick and me on some hydro-bio issues prior to our
meeting with FWS et al on valentine's day?  can we make that happen or could you email
something brief and understandable, by say, a biologist?  thanks!
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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From: Jason_Douglas@fws.gov
To: Jones, Larry -FS
Cc: Jean_Calhoun@fws.gov
Subject: Re: FW: Rosemont Copper Project riparian analysis meeting
Date: Tuesday, June 05, 2012 8:47:53 AM


Larry, 


Thanks! I'll plan on attending, possibly with colleagues if they're interested/available. 


We've spent some time discussing the g/w models with our sister agency - USGS. Will that agency's
(and others') comments on the g/w models be resolved prior to the riparian impact analysis? Or, is the
riparian analysis being driven more by the potential surface flow alterations and geomorphic changes? 


Take care. 


Jason M. Douglas
Fish and Wildlife Biologist
U.S. Fish and Wildlife Service
Arizona Ecological Services Field Office
201 North Bonita Street, Suite 141
Tucson, Arizona 85745
(520) 670-6150, extension 226 (voice)
(520) 670-6155 (fax)
http://www.fws.gov/southwest/es/arizona/ 


"Jones, Larry -FS" <ljones02@fs.fed.us>


06/05/2012 08:08 AM


To "jason_douglas@fws.gov" <jason_douglas@fws.gov>,
"Jean_Calhoun@fws.gov" <Jean_Calhoun@fws.gov>


cc
Subject FW: Rosemont Copper Project riparian analysis meeting


FYI…you are hereby invited… 
  
Larry Jones 
Biologist 
Acting Wildlife, Fish, and Rare Plant program manager 
Climate Change Coordinator 
SW PARC Senior Chair 
Coronado National Forest 
300 W Congress 
Tucson, AZ 85701 
  
520-388-8375 
ljones02@fs.fed.us 
  
From: Roth, Melinda D -FS 
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Sent: Monday, June 04, 2012 12:17 PM
To: Jones, Larry -FS
Subject: FW: Rosemont Copper Project riparian analysis meeting 
  
Would FWS be interested in this?  Please invite them if you think they would be.  Thx. 
  
From: Roth, Melinda D -FS 
Sent: Monday, June 04, 2012 12:08 PM
To: brocious@base.sao.arizona.edu; cbeck@azdot.gov; daniel_j_moore@blm.gov; dt1@azdeq.gov;
David.Jacobs@azag.gov; falco@cfa.harvard.edu; gfleming@asmi.az.gov; Julia.Fonseca@pima.gov;
JWindes@azgfd.gov; karen.howe@tonation-nsn.gov; david.stine.1@ang.af.mil; safabritz@azwater.gov;
lee.allison@azgs.az.gov; Leslie.Ethen@tucsonaz.gov; LSwartzbaugh@asmi.az.gov;
Marjorie.E.Blaine@usace.army.mil; nicole.ewing-gavin@tucsonaz.gov; ohenderson@ci.sahuarita.az.us;
rcasavant@azstateparks.gov; rsejkora@azstateparks.gov; stahle@ci.sahuarita.az.us;
TEmery@azdot.gov; scott_stonum@nps.gov; darla_sidles@nps.gov; Nicole.Fyffe@pima.gov;
twade@azgfd.gov; Jessop.Carter@epamail.epa.gov; leenhout@usgs.gov
Cc: Shafiqullah, Salek -FS; Jones, Larry -FS; Everson, Beverley A -FS; cgarrett@swca.com; Roth,
Melinda D -FS
Subject: Rosemont Copper Project riparian analysis meeting 
  
Rosemont Copper Project Cooperating Agency Discussion of Riparian Mapping and Functional Assessments 
Thursday, June 28, 2012 
9:00-4:00, 1 hour lunch on your own 
Basement Conference Room A, Federal Building, 300 W. Congress, Tucson 
Conference phone line: 888-858-2144, passcode 9306463# 
  
In response to public comments received on the Rosemont DEIS, the Forest is considering revising the methods
used to analyze potential impacts to riparian vegetation due to changes in surface water or groundwater
associated with mine activities.   The Forest is inviting cooperating agencies with jurisdiction, special expertise, or
interest in this topic to participate in a working session to evaluate possible approaches.  The intended outcome
of the meeting is to inform the Forest Supervisor of 1) riparian mapping data sources, and 2) functional
assessment techniques, so Jim can make NEPA analysis decisions going forward.   
  
I will send an agenda and additional meeting details as soon as possible.  Give me a call or email if you have
questions.  Thx. 
  
  
Mindee Roth 
Rosemont Copper Project Manager 
520 388-8319 
mroth@fs.fed.us 
  
  
    Go Cats! 
 


This electronic message contains information generated by the USDA solely for the
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disclosure of the information it contains may violate the law and subject the violator
to civil or criminal penalties. If you believe you have received this message in error,
please notify the sender and delete the email immediately.








From: Jones, Larry -FS
To: Jim Tress; Brian Lindenlaub
Cc: Stamer, Marc -FS; angela barclay (abarclay@swca.com); "Kathy Arnold"; "Jamie Sturgess"; Norman James
Subject: RE: I really need the CMs etc by COB today
Date: Friday, January 18, 2013 8:37:39 AM


Are you close enough to send the latest for the meeting Marc and I have with Jim Upchurch this
afternoon? Out meeting is at 2:00, so before that would be dandy.
 
--Larry Jones
 
 
From: Jim Tress [mailto:jtress@westlandresources.com] 
Sent: Friday, January 18, 2013 8:28 AM
To: Jones, Larry -FS; Brian Lindenlaub
Cc: Stamer, Marc -FS; angela barclay (abarclay@swca.com); 'Kathy Arnold'; 'Jamie Sturgess'; Norman
James
Subject: RE: I really need the CMs etc by COB today
 
Still plowing. ……the document which represents Rosemont’s collective commitments for
conservation measures to support the Section 7 is going through final editing and internal review to
make sure we captured everything necessary from our recent conference calls and prior
submittals.  It has taken me more time than anticipated, but hopefully the extra effort will simplify
next steps and eliminate any confusion about the proposed conservation measures.  We will send it
out as soon as it is done.
 
Jim Tress | Principal
WestLand Resources, Inc.
4001 E Paradise Falls Drive | Tucson, AZ 85712
Office: (520) 206-9585 | Fax: (520) 206-9518
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Thursday, January 17, 2013 10:58 AM
To: Jim Tress; Brian Lindenlaub
Cc: Stamer, Marc -FS; angela barclay (abarclay@swca.com)
Subject: RE: I really need the CMs etc by COB today
 
Jim--
 
Thanks. True, we can’t conference on YBC, but are trying to get “set up” should it be proposed,
which may happen as soon as February. I wouldn’t get too carried away with this, but if RCC can
agree to the conservation measures for that species it will grease the wheels for conferencing…
otherwise, we might have to do a little more leg work after they are proposed (I expect they will
be, so trying to streamline the consultation/conferencing process). Also, as a candidate, it is also a
FS sensitive species, and we can also ask for mitigation for sensitive species. There is a section in
the SBA about YBC.
 
PS, you can just send emails to this FS address from here on out, rather than my home (I am here
this morn, then a RMont meeting this afternoon) email.



mailto:/O=MMS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=JONES, LARRY810899D6-F64D-4E4C-AA8E-C93F1C975BDF

mailto:jtress@westlandresources.com

mailto:blindenlaub@westlandresources.com

mailto:mstamer@fs.fed.us

mailto:abarclay@swca.com

mailto:karnold@rosemontcopper.com

mailto:jsturgess@rosemontcopper.com

mailto:njames@fclaw.com

mailto:ljones02@fs.fed.us

mailto:abarclay@swca.com





 
--LLCJ
 
 
From: Jim Tress [mailto:jtress@westlandresources.com] 
Sent: Thursday, January 17, 2013 10:42 AM
To: Jones, Larry -FS; Brian Lindenlaub
Cc: Stamer, Marc -FS
Subject: RE: I really need the CMs etc by COB today
 
Larry – still working on some sections to incorporate the comments from our call on Monday and
making sure that I get the grazing and other conservation measures incorproated.  Other sections
are going through internal review. 
 
Regarding the YBC – I understand from talking to Norm that FWS cannot conference on candidates
only proposed species.  I am creating a section that asks for technical assitance from FWS and
specifically stating that if FWS subsequently proposes to list YBC that the FS anticipates that the
conservation measures and technical assistance provided by FWS during this consultation will form
the basis for a conference opinion on YBC….It is short and I look forward to your comments on it.  I
have had conversation on other projects with Scott Richardson with regard to Technical Assistance
requests and using them to provide basis for subsequent consultation and while they cannot be
pre-decisional in their assessment, it can facilitate the subsequent consultation.
 
Jim Tress | Principal
WestLand Resources, Inc.
4001 E Paradise Falls Drive | Tucson, AZ 85712
Office: (520) 206-9585 | Fax: (520) 206-9518
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Wednesday, January 16, 2013 10:55 AM
To: Jim Tress; Brian Lindenlaub
Cc: Stamer, Marc -FS
Subject: I really need the CMs etc by COB today
Importance: High
 
Jim and Brian--
 
I have a meeting with Jim on Friday and the hope is that we can hammer out any issues with
Conservation Measures then…and if so, maybe we can barely squeak by with a Supplemental
Biological Assessment to hand out on Wednesday’s meeting next week…or at least have a clean
conservation measures packet. If we are to progress on consultation, we really need to get the SBA
to FWS. ASAP. COB today really means by SOB tomorrow morn. I think I can check my work emails
from home, where I will most likely be tomorrow (I telework Mon and Thurs, schedule permitting)
…and then I can go over and clean up CMs. I do have an appointment tomorrow so have to leave
around 1300. Thanks!
 
--LLCJ
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From: Jones, Larry -FS
To: Angela Barclay
Subject: RE: Some missing BA refs
Date: Tuesday, June 05, 2012 5:22:53 PM


Do you need them in hand now? I do have these references, and I wrote the section, do I didn’t
break the cardinal rule (citing something you don’t have)…do you have the citations (I thought I
provided that), then I could get you the actual documents when I can get to it? If you aren’t
comfortable doing that, then delete, as I don’t have time right now.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Tuesday, June 05, 2012 2:08 PM
To: Jones, Larry -FS
Subject: FW: Some missing BA refs
Importance: High
 
Larry,
 
Please see Victoria’s email below. There are a handful of references you cited in your climate
change section that you did not provide to us. Can you get them to us or should we remove them
from the text?
 
Angela
^..^  ^..^
 
From: Victoria Boyne 
Sent: Tuesday, June 05, 2012 2:00 PM
To: Angela Barclay
Subject: Some missing BA refs
 
From Larry’s section, I still don’t have the following:
 
Ø  Doster 2007
Ø  Jones 2010
Ø  Jones and Peery 2011
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Ø  Jones and Sredl 2005
Ø  Scott et al 2000
Ø  Lenart b-e [for some reason we only have through page 7]
Ø  Brown 1980
Ø  Finch 2004 a & b
Ø  Barsuto & Hadley 2006
Ø  Jones & Lovich 2008
Ø  Lannoo 2005
Ø  Sinervo et al. 2010
Ø  Petersen et al 2011
Ø  Litt & Steidl 2011








From: Jones, Larry -FS
To: Upchurch, Jim -FS; Edmunds, Linda -FS; Roth, Melinda D -FS
Cc: Chris Garrett (cgarrett@swca.com)
Subject: FW: Bio meeting week of 17th
Date: Wednesday, August 29, 2012 1:18:29 PM


Jim/Linda/Mindee—
 


I am available to meet with Chris Garrett and Terry Chute any time the week of 17th, so need to
know if Jim can meet with us that week (I assume at SWCA or here), and what is a good time. Chris
says the main points of discussion are the springs/seeps/riparian and wildlife sections of EIS (not
completely in synch), critical habitat (which we are talking about next week), and any other biology-
specific issues that SWCA may have questions about. Chris thinks an hour should do it (so maybe
give it 2 hours, just in case).
 
--Larry
 
 
From: Roth, Melinda D -FS 
Sent: Tuesday, August 28, 2012 11:48 AM
To: Jones, Larry -FS
Subject: FW: Bio meeting week of 17th
 
Larry, Can you work with Chris to understand what SWCA wants to discuss and to schedule a
meeting with Jim as requested?  I will be out for a week, but am glad to help after I return on 9/5. 
 
Debbie checked with FWS twice while you were gone (and in person on 8/2) to ask if they needed
anything from us and to ask if a consultation meeting was scheduled.  No needs or meeting date
were identified.   The 90-day draft BO is due next week! 
 
Also, Jim wants a group (you, Jim, Bobbi B.?,and FWS) to meet and discuss how to proceed given
the proposed jaguar critical habitat.  (I believe you have this message from Jim.)  Please coordinate
this meeting as well.
 
From: Chris Garrett [mailto:cgarrett@swca.com] 
Sent: Monday, August 27, 2012 10:22 AM
To: Roth, Melinda D -FS
Subject: Bio meeting week of 17th
 
Hi Mindee –
 
As we’re pulling things together, we’ve decided we probably need a biology-specific meeting with
Larry and Jim to discuss the direction of the consultation and the EIS.   Terry is in town the week of


the 17th and available the 17th-20th—any chance we can find a time that works for both Jim and
Larry during that week?
 


-          C
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Chris Garrett, P.HGW.
Professional Hydrologist - Ground Water
Tucson Office Director (Acting)
 


 








From: Everson, Beverley A -FS
To: Belauskas, Alan -FS; Elek, Arthur S -FS; Kriegel, Debby -FS; Curiel, Eli -FS; McKay, George -FS; Schewel, Heidi


-FS; Jones, Larry -FS; Roth, Melinda D -FS; Laford, Reta -FS; Lefevre, Robert -FS; Shafiqullah, Salek -FS;
Lockwood, Sean -FS; Davis, Sarah L -FS; Emmett, Tami -FS; Keyes, Walter -FS; Gillespie, William B -FS;
Gerhart, Richard A -FS; Copeland, James -FS; Kaplan, Marc -FS; Campbell, Andrea W -FS; Melissa Polm; Lane,
Cornelia D -FS


Subject: Rosemont FEIS needs response eplacement Letter for Rosemont IDT
Date: Tuesday, February 21, 2012 2:04:09 PM


As promised, here is the link I referenced in my email a few minutes ago.  Please be familiar with
your resource area for discussion in the meeting tomorrow.
 
From: Everson, Beverley A -FS 
Sent: Tuesday, February 14, 2012 6:22 PM
To: Belauskas, Alan -FS; Elek, Arthur S -FS; Kriegel, Debby -FS; Curiel, Eli -FS; McKay, George -FS;
Schewel, Heidi -FS; Jones, Larry -FS; Roth, Melinda D -FS; Laford, Reta -FS; Lefevre, Robert -FS;
Shafiqullah, Salek -FS; Lockwood, Sean -FS; Davis, Sarah L -FS; Emmett, Tami -FS; Keyes, Walter -FS;
Gillespie, William B -FS; Gerhart, Richard A -FS; Copeland, James -FS; Kaplan, Marc -FS; Campbell,
Andrea W -FS; 'Melissa Polm'
Subject: FW: Replacement Letter
Importance: High
 
FYI, letter was in response to our letter to Rosemont in December regarding info and studies
needed of the company for the FEIS.
 
 
From: Upchurch, Jim -FS 
Sent: Monday, February 13, 2012 2:55 PM
To: Roth, Melinda D -FS
Subject: FW: Replacement Letter
Importance: High
 
 
 
Jim Upchurch
Forest Supervisor
Coronado National Forest
300 West Congress
Tucson, AZ   85701
Office:  520-388-8306
Cell:  520-444-4034
 
From: Kathy Arnold [mailto:karnold@rosemontcopper.com] 
Sent: Monday, February 13, 2012 10:29 AM
To: Upchurch, Jim -FS
Cc: Chris Garrett; Melissa Polm (mpolm@swca.com)
Subject: Replacement Letter
Importance: High
 
Jim - 
There was a typo on the letter I sent Friday, please use this instead.
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Kathy
 
Kathy Arnold | Vice President Environmental and Regulatory Affairs
Direct:  520.495.3502 |  Main: 520.293.3579 |  Fax  520.495.3540


Rosemont Copper Company  
P.O. Box 35130  |   Tucson, AZ 85740-5130 
2450 W Ruthrauff Road, Suite 180 |   Tucson, AZ 85705  |  www.rosemontcopper.com  


PLEASE NOTE: : This e-mail message, including any attachments, is for the sole use of the intended recipient(s) and may
contain confidential and/or privileged information. Any unauthorized review, use, disclosure or distribution is prohibited. If
you are not the intended recipient, please delete all  copies and notify us immediately.



http://www.rosemontcopper.com/






From: Brian Lindenlaub
To: Jones, Larry -FS; angela barclay (abarclay@swca.com)
Cc: Kriegel, Debby -FS; Roth, Melinda D -FS; Everson, Beverley A -FS
Subject: RE: AZ trail reroute and maps
Date: Wednesday, June 20, 2012 8:21:33 AM


Larry,
 
The BE is done in draft format and currently in review. We’re shooting to have it out this week, but
it could be the beginning of next.
 
Regards,
Brian Lindenlaub | Principal
WestLand Resources, Inc.
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Tuesday, June 19, 2012 8:25 AM
To: angela barclay (abarclay@swca.com); Brian Lindenlaub
Cc: Kriegel, Debby -FS; Roth, Melinda D -FS; Everson, Beverley A -FS
Subject: AZ trail reroute and maps
 
Hey Angela and/or Brian—
 


1.        Can you describe or send a map that shows the proposed AZ Trail reroute and how it
avoids the Helena Mine complex?
 


2.       Since you are writing the BE for the AZ Trail reroute, relatively new direction calls for
analysis of threatened and endangered species in the BE, as well as FS sensitive; this will
help when we need to initiate consultation on the AZ trail reroute (if we need to). The BE is,
of course, a document that needs to be approved by me on behalf of the Forest Service, so
when you have a draft ready for my review, please give me a head’s up. By the way, I am
pretty much gone all of August, so June/early July is best. Do you have a date for that
draft?


 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.








From: Jones, Larry -FS
To: Everson, Beverley A -FS
Cc: Roth, Melinda D -FS
Subject: can"t attend rosemont tomorrow.
Date: Wednesday, June 13, 2012 10:28:26 AM


I was directed to work on Forest Plan tomorrow in lieu of attending the IDT. Hopefully I can catch
up on Rosemont next week.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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From: Roth, Melinda D -FS
To: Kriegel, Debby -FS; Shafiqullah, Salek -FS; Everson, Beverley A -FS; Keyes, Walter -FS; Jones, Larry -FS; Davis,


Sarah L -FS; Gillespie, William B -FS; Elek, Arthur S -FS; Lockwood, Sean -FS; Campbell, Andrea W -FS;
Belauskas, Alan -FS; Curiel, Eli -FS


Subject: Rosemont News Release
Date: Tuesday, April 03, 2012 8:31:55 AM
Attachments: 2012 0403 RCP Analysis Update.docx


image001.png


FYI
 
Mindee Roth
Rosemont Copper Project Manager
520 388-8319
mroth@fs.fed.us
 


Go Cats!
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News Release


USDA Forest Service


Coronado National Forest         


www.fs.fed.us/r3/coronado





Effective Immediately		             CONTACT:     Heidi Schewel (520) 388-8484


								For News Media Use Only





ROSEMONT COPPER PROJECT ANALYSIS UPDATE





Tucson, AZ (April 3, 2012) – The Rosemont Copper Project Draft Environmental Impact Statement public review and comment period ended on January 31, 2012. Coronado National Forest officials estimate over 4,000 people attended one or more of the seven public meetings held in the affected region regarding the project.  Over 25,000 comments were submitted by members of the public, elected officials, organizations, and local, state and federal agencies.  All substantive comments have been identified, coded, and organized.





 The Forest is now drafting a document responding to the comments.  The Forest’s “response” will also be reflected in changes to the Draft Environmental Impact Statement (DEIS) as the Forest follows the process to prepare a Final Environmental Impact Statement following the National Environmental Policy Act (NEPA).  This final response to comments report will be appended to the Final Environmental Impact Statement.





Many comments suggest improvements in the analyses and documentation completed at this point in the environmental analysis process.   “Public comments will help us identify the appropriate environmental studies and help us document our findings in a way that is meaningful to the public,” said Forest Supervisor Jim Upchurch.  Upchurch is the decision maker for the Forest Service and will decide which of several alternatives to select for implementation once the environmental analysis is complete and provides the documentation needed to make a reasoned and rationed decision.





Upchurch added “our project schedule depends heavily on what additional work is identified in public comments on the DEIS.”  The Forest is now in the process of closely considering public input, identifying additional needed studies or data, and obtaining that needed information.   A project schedule is expected to be outlined later this spring. 





 Interested individuals are reminded of the project website at www.RosemontEIS.us for additional information about the Rosemont Copper Project proposal, analysis, technical studies, and agencies cooperating with the forest on this analysis.  All public comments are also accessible for review from this website.








The USDA Forest Service is an equal opportunity provider and employer.
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From: Jones, Larry -FS
To: Kriegel, Debby -FS; Chris Garrett
Cc: Roth, Melinda D -FS; Everson, Beverley A -FS; Jonathan Rigg
Subject: RE: AZ Trail reroute - ready to go
Date: Friday, February 17, 2012 9:16:58 AM
Attachments: image001.png


I don't know what the proposal is (route, time of implementation, etc.) or what WestLand is
surveying for. I'm OK with them surveying, in general, if their surveys target the proper plants and
animals at the right time of year, using a sound method. This sounds like a connected action, so
maybe the surveys would be monitoring for mitigation upon implementation, and should be in the
Rosemont monitoirng and mitigation plan (that WestLand is doing), as we are planning to consult
with FWS before too terribly long.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Kriegel, Debby -FS 
Sent: Thursday, February 16, 2012 12:55 PM
To: Chris Garrett; Jones, Larry -FS
Cc: Roth, Melinda D -FS; Everson, Beverley A -FS; Jonathan Rigg
Subject: RE: AZ Trail reroute - ready to go
 
I'd like to discuss all 3 questions with Laura White as soon as she's back in town next week. I'll keep
you posted.
 
Is Larry ok with using Westland to do the bio survey?
 
================================================
Debby Kriegel
Landscape Architect
Coronado National Forest
300 W Congress
Tucson AZ 85701
(520) 388-8427
 
From: Chris Garrett [mailto:cgarrett@swca.com] 
Sent: Thursday, February 16, 2012 12:43 PM
To: Kriegel, Debby -FS
Cc: Roth, Melinda D -FS; Everson, Beverley A -FS; Jonathan Rigg
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Subject: AZ Trail reroute - ready to go
 
Well, that was easy.   Here’s the plan, as long as you’re all comfortable with it.
 
Based on Jim’s decision from Monday’s meeting, I approached Rosemont to discuss funding for
conducting surveys on the AZ Trail reroute.   Kathy has approved SWCA to proceed with arch and
paleo surveys on the reroute.   She would prefer that Westland conduct the biology surveys
because they are already out in the field.   SWCA will coordinate all the surveys as far as maps etc.
 
So three questions:


1.        Are you comfortable with surveying the route as it stands?   Of course we would expect
slight modifications to the route once an actual design happens, but I think the goal at this
point isn’t to get perfect—after all we very well may reroute based on what we find out
there during the surveys.   But I want to make sure you think this route is the starting
point.   As I mentioned to Debby earlier, we’ll leave Box Canyon reroutes out of the
equation for now.


2.        Does Lara already have that map coverage of the reroute, and if not, who should I talk to
in order to get it?


3.        Do you plan, or would you like to, flag the route in the field?
 
 
Thanks—Jonathan will probably we coordinating this, so keep him on the cc:
 


-          Chris
 
Chris Garrett, P.HGW.
Professional Hydrologist - Ground Water
Tucson Office Director (Acting)


Visit Our Website: http://www.swca.com   


 



http://www.swca.com/

http://www.swca.com/

http://on.fb.me/ntCene

http://www.linkedin.com/company/swca-environmental-consultants






From: Angela Barclay
To: Jones, Larry -FS
Subject: RE: touch bases on Rosemont BA.
Date: Tuesday, June 05, 2012 9:57:27 AM


Got it – thanks!
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Tuesday, June 05, 2012 8:03 AM
To: Angela Barclay
Cc: Roth, Melinda D -FS; Upchurch, Jim -FS; Chris Garrett
Subject: RE: touch bases on Rosemont BA.
 
Thanks! Here is my input. Pretty simple. Sally forth to wrap this BA up and I will sign it as reviewer
and approver and finish up the Forest Supervisor letter.
 


1.       In case it doesn’t say it, make sure it says the AZ Trail relocation is a mitigation that will
take some time to determine placement, design, and planning, so even though a connected
action, there will be a separate BE and BA later for that.


2.       In the exec summary Table ES1, change effects determination to “May affect, not likely to
adversely affect” the MSO


3.       Under consultation history, the section about participants of meeting. Go ahead and leave
in…it is in project record anyway


4.       (FYI, I have the 1999 Rabinowitz paper if you need a copy, [p. 60, Jag Aff Env, Habitat])
5.       Comment AB84—about two waters to maintain CLF…last conservation measure…go ahead


and remove (p. 107)
6.       My page 109, line above cum eff for CLF, note that it is Lithobates tarahumarae (not Rana


anymore)
7.       P. 114. Jag species-specific conservation measure. No one ever answered if WestLand


spoke to AGFD about this, and they are probably not the resource to use, anyway, so please
reword “Rosemont Copper Company will contribute a total of $20,000 to inventory Jaguar
and Ocelot in the Santa Rita Mountains.”


8.       P. 116. Determination of effect for Jag. Go ahead and delete my track-change entry
9.       Same page, the footnote needs to mention a BA will be prepared (BE is sensitive species


only, and certainly the AZ Trail will go through LLNB, Jag, Ocelot habitat, at least). I had
heard WestLand was preparing the BA. I’m OK with that, but of course we will need to
review and sign off on.


10.   P 119, just above cum effects…I’m not sure of the answer…maybe you could check to see if
MSO CH coincides with the boundary of the Coronado NF, as it often does. If that is the
case, then you can make the point it is a political boundary not the boundary of PCE types,
and lacks MSO PCEs.
 


 
Larry Jones
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Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Monday, June 04, 2012 4:10 PM
To: Jones, Larry -FS
Subject: RE: touch bases on Rosemont BA.
 
Larry,
 
Here you go!!! As black and white as I can get it. There are very few comment boxes left for you. I
tried to put your name in the beginning of the comment boxes that require your attention. The rest
are for editing.
 
As you can see we still have some work to do on the references. We will continue to work on them
as much as possible, but the sooner we get the document back from you the better so we can
incorporate them. We’ll do our best on this end to get the editing and formatting done for
Wednesday’s production, but it’s going to be really tight on timing!!!
 
Thanks,
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Monday, June 04, 2012 10:06 AM
To: Angela Barclay
Subject: RE: touch bases on Rosemont BA.
 
I’ve tried calling back, but only get answering machine (I was just in the powder room)…let’s not
wait to hear from WestLand…let’s keep playing fone tag…
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
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Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Jones, Larry -FS 
Sent: Monday, June 04, 2012 9:33 AM
To: angela barclay (abarclay@swca.com)
Cc: Ruyle, Jennifer -FS
Subject: touch bases on Rosemont BA.
 
Hi Angela—
 
Wanting to touch bases on Rosemont BA this morn for an update on what transpired Friday PM
and where we are at with the document. Please give me a call when you get in (or if working from
home). I’m around all day (and all week), but am mostly focusing on Forest Plan, as we have a
consultant traveling here to work with me on the DEIS. Brian L. already called me this morn and is
going to send me something on conservation measures. I also have a FOIA with a final deadline of
this week.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Jim Tress
To: Jones, Lawrence LC -FS
Cc: Brian Lindenlaub; "Kathy Arnold"; "JAMES, NORM"; Jamie Sturgess; David Cerasale; Stamer, Marc -FS;


Upchurch, Jim -FS
Subject: RE: Use this Redline version w/ point-counterpoint
Date: Tuesday, February 05, 2013 2:14:59 PM


Larry, looking at this version I belief we can resolve remaining issues in an hour.  We can call you at
0830 Wednesday to discuss the remaining issues.  Does Marc or Jim U. want to participate?
 
Jim Tress | Principal
WestLand Resources, Inc.
4001 E Paradise Falls Drive | Tucson, AZ 85712
Office: (520) 206-9585 | Fax: (520) 206-9518
 
From: Jones, Lawrence LC -FS [mailto:ljones02@fs.fed.us] 
Sent: Tuesday, February 05, 2013 1:13 PM
To: Jim Tress
Cc: Brian Lindenlaub; 'Kathy Arnold'; 'JAMES, NORM'; Jamie Sturgess; David Cerasale; Stamer, Marc -
FS; Upchurch, Jim -FS
Subject: Use this Redline version w/ point-counterpoint
 
I was hoping to catch you in time. Find attached a newer version to use. Basically, to your strikeouts
and comments, I added my comments as to why I think they should be retained. Now we have a
point-counterpoint from us for the higher-ups to mull over…
 
Wed morn sounds good. I am out the door now for the rest of the day (more or less), then gone
midday tomorrow.
 
--Larry
 
 
From: Jim Tress [mailto:jtress@westlandresources.com] 
Sent: Tuesday, February 05, 2013 1:09 PM
To: Jones, Lawrence LC -FS
Cc: Brian Lindenlaub; 'Kathy Arnold'; 'JAMES, NORM'; Jamie Sturgess; David Cerasale; Stamer, Marc -
FS; Upchurch, Jim -FS
Subject: RE: status of your redline review?
 
Thanks Larry – lets look at Wednesday AM for a quick telecom to work through any last questions. 
The trip to Sonoita is still on – Brian and Greg Williams will be participating for WestLand.  I will not
be able to attend due other conflicts.  I would think we would be back at 5 but it may be that you
would want to take your own rig if being late was not an option.
 
Jim Tress | Principal
WestLand Resources, Inc.
4001 E Paradise Falls Drive | Tucson, AZ 85712
Office: (520) 206-9585 | Fax: (520) 206-9518
 
From: Jones, Lawrence LC -FS [mailto:ljones02@fs.fed.us] 
Sent: Tuesday, February 05, 2013 12:18 PM
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To: Jim Tress
Cc: Brian Lindenlaub; 'Kathy Arnold'; 'JAMES, NORM'; Jamie Sturgess; David Cerasale; Stamer, Marc -
FS; Upchurch, Jim -FS
Subject: RE: status of your redline review?
 
I have accepted most changes, so we are down to a few that may warrant some discussion. I have
left the comments and track changes in for those in the latest version. I’m cc’ing Jim Upchurch and
Marc Stamer to mull over. I know Jim U. is home sick today, but is looking at emails. These should
be the final few he would need to decide on. If need be, what say a call-in tomorrow morn or later
afternoon? I seem to have a lot of appointments so am not available all the time, but I think my
computer communications software is finally functioning!
 
I’m still hoping to wrap up tomorrow and hand SBA over to Jim Upchurch (and Marc) before
sending to FWS. Is there still a trip to Sonoita on Thurs (I would absolutely have to be back here by
5:00, or can take my own rig), but will work on SBA if not finished tomorrow.
 
--LLCJ
 
 
From: Jim Tress [mailto:jtress@westlandresources.com] 
Sent: Tuesday, February 05, 2013 11:29 AM
To: Jones, Lawrence LC -FS
Cc: Brian Lindenlaub; 'Kathy Arnold'; 'JAMES, NORM'; Jamie Sturgess; David Cerasale
Subject: RE: status of your redline review?
 
Larry, I am done with the review.  There were a couple of items added that are not part of
Rosemont’s proposal.  We have captured them here in redline strikeout.  I think a 20 minute call
with you, Rosemont, and WestLand can resolve them.  What is your availability?
 
Regards,
 
Jim Tress | Principal
WestLand Resources, Inc.
4001 E Paradise Falls Drive | Tucson, AZ 85712
Office: (520) 206-9585 | Fax: (520) 206-9518
 
From: Jones, Lawrence LC -FS [mailto:ljones02@fs.fed.us] 
Sent: Tuesday, February 05, 2013 10:36 AM
To: Jim Tress
Subject: status of your redline review?
 
Hey Jim—
 
Are you done with the conservation measures on my version? Please send.  If I accept your
changes, I can just add to the SBA without need for  further review. I’m trying to get the SBA out
the door in toto tomorrow.
 
 



mailto:jtress@westlandresources.com

mailto:ljones02@fs.fed.us





This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.








From: Jones, Larry -FS
To: Ruyle, Jennifer -FS; Stamer, Marc -FS
Subject: CNF/FWS coordination meeting
Date: Wednesday, August 29, 2012 8:49:06 AM
Attachments: 2011AMRCoronadoNFtoFWS.docx


Jennifer and Marc
 
See below (CNF/FWS coordination meeting part). What is the status of the coordination meeting
and agenda for Sept 11? I had clinched the meeting room (FWS conference room) and date (Sept
11), but right when I left for three weeks I had asked (from my home email) if you could work up an
agenda with Jean Calhoun. This really is a Program Manager show (as are BLT meetings). The only
email I saw (other than Jennifer’s response to my home email a few weeks ago) was that Polly
cannot make it, but she indicated Karl will take her slot. I did not know who all you would want to
invite from the Coronado. Typically, other than the bios, we have the range con present, at least. 
Karl is basically by request of FWS.
 
Marc—I don’t know if you had seen the Annual Monitoring Report and Wildland Fire Use report,
which is usually the backbone of the meeting (compliance with BOs), so am attaching it here (sorry
for all the emails, just trying to keep you in the loop for your transition).
 
--Larry
 
 
From: Jason_Douglas@fws.gov [mailto:Jason_Douglas@fws.gov] 
Sent: Tuesday, August 28, 2012 3:21 PM
To: Jones, Larry -FS
Cc: Jean_Calhoun@fws.gov
Subject: Re: Meeting on proposed Jag C. H.
 


Larry, 


Thank you for following up. Jean, however, is not available on any of the dates we discussed. 


This would push past your internal IDT meeting, but Jean is available on September 6th until 3pm and
in the afternoon of September 10th. Do these work at all? 


Related question - is the CNF/FWS Coordination Meeting still on for September 11th? 


Thaks again. 


=Jason= 


"Jones, Larry -FS" <ljones02@fs.fed.us>


08/28/2012 03:10 PM


To "jason_douglas@fws.gov" <jason_douglas@fws.gov>
cc "angela barclay (abarclay@swca.com)" <abarclay@swca.com>,


"Chris Garrett (cgarrett@swca.com)" <cgarrett@swca.com>,
"Barrera, Bobbi L -FS" <blbarrera@fs.fed.us>, "Edmunds, Linda -FS"
<ledmunds@fs.fed.us>


Subject Meeting on proposed Jag C. H.
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Introduction








The following table presents, by Ranger District, the accomplishment of various tasks undertaken by the Coronado National Forest in 2010 that are identified as terms and conditions of biological opinions, conservation measures and other mitigation features, conservation recommendations, and monitoring activities accomplished by the Forest for listed species. 





As a result of discussions at the annual FWS/Coronado NF coordination meeting in 12 April 2010, we identified several activities that were concluded, so are not continued into this report. 





Note that the 2009 report was also labeled “2010 Annual Monitoring Report,” (when it was produced, rather than the year it was reporting), so this current document is dated (February 2011) to avoid further confusion.
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Douglas Ranger District





			Project


			Resource Area


			Species


			Task(s)


			Accomplishments





			West Turkey Creek Native Fish Habitat Renovation Project BO-2-21-97-F-143


			Wildlife


			Yaqui Chub 


			The Forest Service shall monitor fish populations and habitat conditions before and after project implementation


			Fish population monitoring took place April 21-22, 2009 in conjunction with a Mexican Stoneroller translocation effort from Rucker Canyon to West Turkey Creek to improve the distribution of native fish.  Limited monitoring done in West Turkey Creek and Rucker Creek. Final report received from US Fish and Wildlife Service (FWS) in April 2010. No actions were completed within Yaqui Chub habitat or within the Turkey Creek watershed in 2011. We believe we have met the provisions of this BO and request to retire the reporting requirement. 





			Johnson Peak Fire Management Plan BO-2-21-98-F-286


			Fire


			Yaqui Chub 


			The Forest Service should monitor and report results of prescribed fire (PF) and wildfire for resource benefit (WFRB) to the FWS annually during the annual plan review


			Johnson Peak Prescribed burn occurred on 6,000 acres of the planning area between 1/19/2011 and 1/21/2011. Fire perimeter Burn Block 1 = Forest Road (FR) 4814 and 4272 connected by line from end of FR4818 south to wilderness boundary and east on wilderness boundary to Cottonwood Canyon (north boundary); from wilderness boundary south to John Long Canyon on FS Trail 266 (east boundary); from junction of John Long Canyon and Trail 266, down canyon about 2 miles to the center of section 17, NW over a ridge using natural barriers in the head of Pridham, west down Pridham Canyon on FR4253 to junction for FR4253 and 4254 (south boundary); from junction of FR 4253 and 4254, NNW on “no name trail” to end of Stanford road following west to FS boundary to FR 4272. Photo point monitoring was completed before and after the burn. Results indicate that burn severities were within the prescription. The district biologist was assigned as resource advisor during implementation.  








			


			


			Mexican Spotted Owl 


			The Forest Service should monitor and report PF and WFRB results to the FWS annually during the annual plan review


			Prescribed burning occurred on 6,000 acres of the planning area between 1/19/2011 and 1/21/2011, but was not within MSO PACs. See above for specifics about implementation. No personnel or activities were concentrated in or near PACs to implement the burn.








			Peloncillo Fire Management Plan BO-2-21-01-F-286








			Fire


			New Mexico Ridge-nosed Rattlesnake 








			The Forest Service shall monitor incidental take resulting from the proposed action and report to the Service the findings of that monitoring.





			No prescribed burns or other surface-disturbing activities conducted under the Peloncillo Fire Management Plan BO occurred in 2011. 








			Continuation of Long-term Grazing (CLG) BO-2-21-98-F-399-R1








			Range


 


 


 





			Chiricahua Leopard Frog 


			1.  Survey for and  salvage frogs from tank cleanout


			No tanks within leopard frog range/habitat were cleaned out in 2011. Tanks cleaned outside of CLF habitat were all dry.





			


			


			


			2.  Do not introduce exotic predators; do not haul water to occupied sites from harmful sources; use sanitary methods; deliver letter with terms and conditions of this BO to permittees.


			No exotic predators were introduced and no water hauled.  Permittees were not informed of this T&C in the 2011 AOIs. Future AOIs will include the T&C.





			


			


			


			3.  Reduce cattle access to occupied aquatic habitats; fence as many sites as reasonable.


			No fencing of waters occurred in 2011.





			


			


			


			4.  Monitor incidental take; provide annual report


			No take reported in 2011. Utilization monitoring indicates all allotments are meeting or exceeding the standards for maintaining aquatic vegetation in riparian areas.





			


			


			New Mexico Ridge-nosed Rattlesnake 


 


 


 


			1. Reduce/minimize surface disturbance for activities and projects


			No ground-disturbing activities beyond routine maintenance and reconstruction of fence were completed on any of the 4 allotments expected to have take. Pipeline installation was completed on Skeleton Canyon Allotment (potential habitat, MANLAA determination) in November while snake not active. 





			


			


			


			2.  Inform permittees and field personnel in writing about consequences of intentional take


			FS personnel informed about NMRNR identification, protections of snake, and consequences of intentional take. Permittees verbally informed. A letter given to Skeleton Canyon permittee prior to pipeline installation that included identification of snake, ways to reduce accidental take, and consequences of intentional take.





			


			


			


			3.  Monitor incidental take; report on take; effectiveness of terms and conditions; inventory results; new localities and snake habitat evaluations


			No take reported. No new localities or snake habitat evaluations completed. Fairchild allotment not stocked in 2011. Geronimo, Maverick, and Walnut Canyon allotments not fully stocked. Implementation monitoring indicates low utilization in the 3 allotments. 





			


			


			Lesser Long-nosed Bat 


 


			1.  Bat roosts on any allotment will not be disturbed or modified


			Known roosts are largely outside of areas where active grazing occurs.





			


			


			


			2.  For range construction projects, no more than 1% of agaves within ½ mile will be affected


			Permittees are verbally notified to avoid disturbance of agaves while completing any range new construction or reconstruction projects. Agaves were avoided as much as possible; if agaves were disturbed it was likely a couple of plants and less than the 1% threshold.
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			Nogales Ranger District





			Project


			Resource Area


			Species


			Task(s)


			Accomplishments





			Cave of the Bells Bat Gate – Modification of Management AESO/SE 2-21-90-I-144


			Recreation


			Lesser Long-nosed Bat


			Monitor bat use at Cave of the Bells during closure (August 15 to October 1) for a 3 year period to assess whether or not bats use this cave.  After the three-year period, bat gate management will be re-evaluated.


			Bat use at Cave of the Bells was monitored during 1990, 1991, 1992, 1993, 1994, 1995, 1998, 1999, and 2000.  In 2004, one visit was made to Cave of the Bells.  No bats were present during any of these visits.  The area was visited during the Florida Fire. The fire did not burn around the entrance.  It did not appear that bats were using the cave. In a series of emails (compiled June 2012) with AGFD, FWS, the FS National Cave Coordinator, and previous FS biologists, it was determined that bats have not used the cave since 1989. After this period, there were closures and recommendations for changing dates of closures, and lifting of closures. Some of the emails recommend a lifting of closures because bats have not used the cave in 13 years. It is not clear which (if any) of the closures are/were actually valid. There was a meeting including FWS in 2006 about how to proceed, but it is not clear what, if anything, was done. Currently, a Cave Management Plan team has formed and management of this cave will be part of the plan. 








			Mt. Hopkins Road Widening AESO/SE 2-21-97-F-212-97212


			Special Uses


			Lesser Long-nosed Bat


			Report success of agave transplanting noting total numbers of agaves transplanted, number surviving, and pertinent observations and recommendations useful in other future projects.


			The road was graded and new guardrail was installed in several places along the road and several areas were widened but no agaves were disturbed.  Not sure if the project is 100% complete.





			CLG on all allotments except Santa Rita EMA: Proctor and Tumacacori EMA: Sopori and Montana AESO/SE 2-21-98-F-399-R1


			Range


			Pima Pineapple Cactus


			Conservation Measure: 


On the Proctor (Santa Rita EMA), and Sopori (Tumacacori EMA), allotments, all Pima Pineapple Cactus (PPC) will be monitored and reported annually, for the life of this BO. 








			The three known living PPC on Sopori allotment (FS) were monitored and were alive in July 2009.  No monitoring conducted in 2011.











			CLG on Montana Allotment, AESO/SE 2-21-00-F-344


			Range


			Sonora Chub


  


			1. The Coronado NF shall continue to monitor Sonora Chub and their habitat to document levels of incidental take (R&P #3).


			1. Sonora Chub were present in California Gulch in April, May, and August 2011. In October 2009, the Forest reported to FWS and ADEQ a spill of mine sludge in a tributary of California Gulch originating in Mexico. The investigation was turned over to the IBWA. No results have been received to date.





			


			


			


			2. The Coronado NF shall monitor livestock grazing activities and maintain complete and accurate records of actions that may result in take of Sonora chub and report the results to the Service (R&P #4).





			2.  Monitoring accomplished by Nogales District Range Staff.  





			


			


			


			3.  The Coronado NF shall submit an annual report to the Arizona Ecological Service Field Office. The report shall, at a minimum, briefly summarize for the previous calendar year: 1) the implementation of terms and conditions and reasonable and prudent measures, 2) documentation of take, and 3) any excessive use, increased animal months, unauthorized use, or other detrimental variations from the proposed  actions. The report shall make recommendations, as needed, for modifying or refining these terms and conditions to enhance protection of the Sonora chub or reduce needless hardship on the Coronado NF and its applicant. The report should be packaged with or be part of the annual report on the On-going and Long-term Grazing on the Coronado NF (2-21-98-F-399).    


			3. Several cattle trespasses were discovered in 2011.  Some were due to burned fences after the summer fires but some were caused by Border Patrol cutting fences (they admitted to this).  All cattle were removed and the fences repaired.  





			Pena Blanca Lake Sportfish Stocking AESO/SE 22410-2010-TA-0330


			Recreation


			Chiricahua leopard frog


			1. Permanent informational signs in English/Spanish will be posted in prominent locations near each parking area at Pena Blanca Lake that will include, at a minimum, a list of the sportfish species currently in the Lake and the fishing regulations for Pena Blanca Lake; including the use of live bait, with the exception of waterdogs, is illegal, and release of any live animals is illegal.  The signs and content of the signs will be mutually developed and agreed to by AGFD, CNF and AESO. Temporary signs will be in place prior to the release of the first stocking of warmwater fish.  Permanent signs will be in place within 6 months of the date of this opinion.  These signs will include educational information on conservation and identification of Chiricahua leopard frog (CLF) and lowland leopard frog (Lithobates yavapaiensis) (LLF), the identification of bullfrogs, and the treat of exotic species including bullfrogs.  These signs will be worded in a way that encourages the public to participate in frog conservation and good stewardship of the Lake.  If possible, develop an interactive sign that includes vocalizations of  CLF, LLF and bullfrogs.  Bullfrogs or violations of fishing regulations. Provide an AGFD phone number and email address to report 


			No conservation measures have been implemented and no fish have been stocked as of 2011.





			


			


			


			2. The CNF will, within 15 days of the erection of the sign described in Conservation Measure 1, submit to AESO a brief, written report of the installation and text of the sign.


			No signs erected in 2011.





			


			


			


			3. The AGFD will, within 15 days of fish stockings, provide AESO with a copy of the invoice or other documentation of the date, number, age class, and species of fish stocked.


			Not a FS Term and Condition





			


			


			


			4. To maintain habitat for the CLF, the AGFD and CLF will protect naturally developing shoreline, aquatic, and emergent vegetation at Pena Blanca Lake.  The AGFD and CNF may remove invasive plant species to prevent further spread.  The AGFD and CNF will not remove downed trees or other vegetation debris in the water or on the banks and will not harvest or cut aquatic or emergent vegetation except where necessary to maintain access or protect public safety.  This does not extend to prohibiting the public from removing vegetation in the course or pursuit of angling, boating, swimming, or other recreational activities.


			No vegetation or debris was removed in 2011.  A Johnson grass removal project is being planned for 2012.





			


			


			


			5. AGFD will conduct a statewide live bait (bait fish and tiger salamanders) regulation assessment and risk analysis to develop recommendations to amend live bait regulations.  These recommendations will be presented to the AGFD Commission for implementation consideration.


			Not a FS Term and Condition





			


			


			


			6. AGFD will reject fish shipments that contain any deleterious non-target species (Tadpoles, crayfish, snails, plants, etc.). AGFD personnel checking fish shipments will receive the appropriate training to detect non-target species and will be authorized to reject shipments.


			Not a FS Term and Condition





			


			


			


			7. The AGFD, CNF, and AESO will coordinate the development of, and implementation of, a survey/monitoring plan for ranid frogs within three months of the date of this biological opinion.  This survey/monitoring plan will be adaptable in requirements for intensity, type, and focus of the survey/monitoring effort.  Implementation of the survey/monitoring plan will be dependent on agency resource availability.  The plan will include the provision that if bullfrogs are detected during the survey, a reasonable effort will be made to remove them, and their presence to be reported to AESOI as soon as practicable after the survey.  If this monitoring reveals a large bullfrog population is present and a more intensive bullfrog removal program is needed it will be presorted to AESO immediately and AGFD, CNF, and AESO will coordinate development of a more intensive bullfrog removal plan, and implementation dependent on resource availability of the three agencies.  Each agency conducting surveys will send the other two agencies completed survey forms and summary reports for the work it accomplished.  CNF will prepare summary reports on its actions, and will provide them to AESO as part of the annual CNF section 7 reporting.


The survey/monitoring plan will provide methods for implementation at the following three areas: a. Selected stock ponds, tanks, and pools within a five-mile radius of Pena Blanca Lake. The minimum focus is on the presence of CLF, LLF, and bullfrogs and the removal of bullfrogs at these sites.


b. Surveys for bullfrogs at Pena Blanca Lake in conjunction with, but not limited to, annual fish surveys by AGFD.  The minimum focus is the presence and removal of bullfrogs at the Lake. 


c. Annual monitoring of CLF and LLF at PBL.


			No bullfrogs were detected in 2011 by AGFD or CNF.  Both CLF and LLF adults and juveniles and unknown leopard frog tadpoles were present in 2011.  Large numbers of crayfish were also present in 2011.





			


			


			


			8. The CNF will provide training and information to employees to assure that CNF employees working at Pena Blanca Lake are aware of the potential for unauthorized fish stocking and are prepared to inform the public and to report violations.


			Not accomplished in 2011.





			


			


			


			9. Fish transport water will not be disposed of in any location where it can reach a wet site.


			Not accomplished in 2011.





			


			


			


			10. AGFD will implement their Hazard Analysis and Critical Control Point (HACCP) process to minimize the likelihood of transporting non-target organism from hatcheries to Pena Blanca Lake. (Gurtin, undated).  AGFD requires that all fish imported into the State be accompanied with fish health certificates certifying them to be disease and parasite free.  The five steps in the HACCP planning process are:


· Describe the activity


· Identify potential hazards


· Diagram the flow of steps for the activity


· Fill out a hazard analysis worksheet


· Complete the HACCP plan form


			Not a FS Term and Condition











			Sierra Vista Ranger District 





			Project


			Resource Area


			Species


			Task(s)


			Accomplishments





			Huachuca FireScape Project


AESO/SE 22410-2008-F-0451








			Fuels


			Jaguar, Lesser Long-nosed Bat, Mexican Spotted Owl, Chiricahua Leopard Frog, Sonora Tiger Salamander, Gila Chub, Gila Topminnow, Huachuca Water Umbel, Canelo Hills Ladies’ Tresses, Pima Pineapple Cactus


			Implement all applicable design criteria from the Huachuca FireScape Implementation Plan for protection fish, wildlife and rare plants known or documented from the project area.





			Canelo Pass Mastication (Phase 2): treated approximately 574 acres of manzanita brush with rubber tired masticator. This completes Phase 2. Maintained a 100-foot no treatment buffer around all stocktanks.  Avoided driving over agave plants and piling slash on top of agave.


Lyle Canyon Prescribe Burn:  completed preparation of all fire control lines for a planned burn in February 2012.  Avoided driving over agave plants and piling slash on top of agave.








			GPA Ash Canyon


AESO/SE 02-21--05-I-0220 (supersedes AESO/SE 2-21-099-I-122)


			Mining


			Mexican Spotted Owl


			GPAA will operate under stipulations as described in the BA and BO. Monitor MSO prior to annual placer mining operations beginning, and if MSO are present, move the placer operation if necessary to keep noise levels at or below 50 dB as measured at the nest.


			No MSO monitoring occurred prior to the Forest-wide emergency fire closure order was issued July 6, 2011. 





			CLG: A-Draw, Blacktail, Campini, Canelo, Duquesne, Farrell, Harshaw, Hayfield, HQ, Lochiel, Lone Mountain, Lyle Canyon, O’Donnell, Post Canyon, San Rafael, Sawtelle, Seibold, and UD Allotments








			Range                  Fire


			Sonora Tiger Salamander


			Implement the education programs and project impact avoidance and minimization procedures (including pre-project surveys for salamanders) listed in the “Stockpond Management and Maintenance Plan for the Sonora Tiger Salamander”


			Livestock permittees received directions for avoiding impacts to STS in their Annual Operating Instruction letters. No stock tanks were cleaned and no new roads were constructed. Stock tanks were drafted only to respond to emergency situations (i.e., fire suppression initial attack), and no tanks were refilled with water from another tank, Parker Lake, or other source that may support fish, salamanders or bullfrogs.  





			CLG: District-wide





			Range


			Lesser Long-nosed Bat


			1. Bat roosts on any allotment will not be disturbed or modified.  Range projects shall affect no more than one percent of agaves within 0.5 mile of the project area.  





2. Monitor agave flowering stalk density on 5 transects, and if agave flowering densities drop below 0.2 flowering plants per hectare we (FWS) would consider this new information, requiring reinitiation of consultation.


			1. No known bat roosts were disturbed or modified.  Fence construction avoided agaves. 


2. In 2011, agave bolt density on four of five transects (range = 0 – 2.12 per ha) was the lowest reported from the study in the 9 years that data was collected. Only the Bear Creek transect had a lower count (0.08 in 2006). Agave bolt density on O’Leary (0.15) and Post Canyon (0) transects fell below 0.2 per ha. All 35 agave bolts counted on the Post Canyon transect had been eaten. Interestingly, no cattle had been in the Post Canyon pasture during the agave bolting season. The Miller Canyon transect reported 15 agave bolts (2.12/ha) despite being burned in the Monument Fire.


All five agave monitoring sites had many non-flowering individuals of various sizes regardless of the number flowering in a given year. 





			CLG:  Lone Mountain, Papago/Z-Triangle, Manila Allotments





			Range


			Huachuca Water Umbel


			All Huachuca Water Umbel (HWU) sites would either not be grazed or be grazed only in winter (Nov.-March). Maintain and monitor 5 exclosures, including Wakefield (2 exclosures), Middle Scotia, Lone Mountain and Mud Springs. Cattle will not be in critical habitat during the driest season (May and June), and in the Scotia, Sunnyside, and Lone Mountain canyons, cattle will not be present in winters in which rain is not adequate for cattle dispersal away from canyon bottoms. 


			Lower Scotia pasture continued to be excluded from grazing; although cattle were trailed through the pasture from Peterson Pasture inspections reported no significant livestock use this year. Peterson, Wakefield and Bear Canyon pastures were grazed in winter.  The Lone Mountain Exclosure was inspected repeatedly, with the fence found down once in August. A few heifers were found inside the exclosure in April. 





Several problems from livestock over use occurred on the Lone Mountain Allotment this year. The Lone Mountain pasture was scheduled for rest in winter 2011; however, cows found their way back into the pasture and the FS issued the livestock permittee a letter for over use. Over use also occurred in the Wakefield and Bear pastures. The FS required 2 growing seasons of rest in the Lone Mountain and Bear pastures. Winter grazing in the Wakefield pasture was authorized. The Peterson pasture can be used only if the Scotia Canyon water system is functioning properly. As a result of having to rest pastures, the livestock permittee reduced their livestock numbers. This occurred around the same time that the allotment base property was sold, thereby removing it from the FS private land grazing permit.  





			CLG:  Alisos/Sierra Tordilla and Santa Cruz Allotments





			Range


			Pima Pineapple Cactus


			Conduct annual monitoring of PPC on these allotments.


			Monitoring of PPC on the Alisos Allotment was delayed until 13 January 2012. Recorded 6 adults and 23 “pups,” for a net loss from last year of 1 adult and 10 pups. No new plants were found this year. 


Last year, we reported finding seedling PPC inside hardware cloth cages that had been established by Bob Schmazle possibly in 2008. This year, we again inspected cages numbered 91, 92, and 93. Each cage contained 3-4 seedlings. Most were covered with a thin layer of sand that was easily removed by blowing on the cage.





			CLG:  A Draw, Blacktail, Campini, Canelo, Duquesne, Farrell, Harshaw, Hayfield, HQ, Lochiel, Lone Mountain, Lyle Canyon, O’Donnell, Post Canyon, San Rafael, Sawtelle, Seibold, and UD Allotments





			Range


			Chiricahua Leopard Frog


			Survey stock tanks of known frog localities prior to clean-out or other maintenance. Conduct or support comprehensive surveys for the Chiricahua Leopard Frog in all suitable habitats on the Forest. Work with AGFD and us to begin an aggressive program to control nonnative aquatic organisms on the Forest, particularly bullfrogs, fish, and crayfish.


			Terms and Conditions are part of the AOI letters to livestock grazing permittees. No stock tanks were cleaned this year. Bullfrog removal on the Lone Mtn and Blacktail Allotments continued for a second year. Bullfrogs, crayfish and mosquito fish were also removed for the first time from a stock tank in Collins Canyon within an allotment that is deferred from grazing. 


The Chiricahua leopard frog population re-established in Scotia Canyon in 2009-2010 following bullfrog removal continues to thrive, with egg masses found again this year. No bullfrogs were found in the canyon this year, marking the first time in over 25 years this invasive species was absent from Scotia Canyon. 





			CLG:  Ash Canyon, Bender, Harshaw, Lone Mountain/Parker, Miller Canyon, and Weiland, Mescal Allotments





			Range


			Mexican Spotted Owl


			Livestock management activities (range improvements, construction, human-caused actions) do not occur within PACs during the breeding season. Manage livestock grazing and livestock management activities within protected and restricted owl habitats for levels that provide cover for prey species and the residual biomass that will support prescribed natural and ignited fires.


			Grazing occurred in two PACs (Harshaw Creek No. 1 and 2) on the Lewis, Harshaw and Kunde allotments.  While general maintenance of livestock improvements (fence repair, salting, riding cattle, etc.) occurred during the MSO breeding season, no new construction occurred at this time. 





			CLG:  Papago/Z-Triangle Allotments (currently Post Canyon Allotment)





			Range


			Gila Chub


			Take will be considered to be exceeded if: A) livestock grazing occurs within the O’Donnell Creek exclosure at a level resulting in more than 5% utilization of woody riparian species and trampling, chiseling, or other physical impact by livestock on more than 10% of the alterable streambanks by length; or B) the exclosure fence is cut, down, open, or non-functional for more than two weeks while permitted livestock are in any adjacent pasture next to the exclosure, or for more than two months in any given year if livestock are in a pasture that is not adjacent to the exclosure.  


			Livestock were driven through the exclosure on O’Donnell Creek as authorized in the livestock grazing permit.  No significant use by cattle was reported. Livestock permittee repaired the fence on 9/7/11.





			CLG:  Crittenden/ Seibold, Kunde, Post Canyon (Papago), San Rafael Allotments





			Range





			Gila Topminnow


			1. Inspect and maintain all exclosures a minimum of three times a year, and immediately remove any livestock. Outside the exclosures, take will be considered to be exceeded if livestock grazing occurs within a pasture with occupied or periodically occupied habitat resulting in more than 55% utilization.


			1. The FS and permittees inspected all exclosures during 2011 with the following results.


Falls Exclosure. Inspected 1/30/11 and 8/24/11. Fences were up. No livestock found inside exclosure and no evidence of grazing was reported to the FS. 


Gate Springs Exclosure. Inspected on 2/1/11, 5/4/11, and 9/17/11. Fences were functioning, no livestock were observed inside, and there was no evidence of grazing. A gate was found open. Water gaps were repaired. 


Cott Tank Exclosure. No problems with the fence were reported to the FS.


West Redrock Riparian Pasture: Livestock were trailed through the pasture. No problems were reported to the FS.


Pig Spring Exclosure: The fence was knocked down for 3-4 days, resulting in livestock entering the exclosure. The permittee reported 40% utilization in October.  He repaired the fence. 


Oak Grove Exclosure: permittee inspected the fence repeatedly, and although the fence was damaged in places and had to be repaired, the livestock grazing permittee reported no other problems to the FS.





			


			


			


			2. During any activities that involve work in the stream channel (fence, road, or water development activities), continue all reasonable efforts to minimize activities within the channel to minimize mortality and harm to Gila Topminnow.  


			2. No work was done in the stream channel.





			


			


			


			3. Reevaluate the need to move the Oak Grove Spring exclosure downstream from its current location.


			3. The Coronado NF requested to reinitiate consultation on the Oak Grove Springs exclosure in 2007. The FWS requested additional information, which the Forest is in the process of gathering. 





			


			


			


			4. Propose a plan or outline by December 2006 to remove nonnatives in the Forest lands in the Redrock Canyon watershed.  


			4. The Forest Supervisor decision to authorize the Arizona Game and Fish Department (AGFD) to use chemical treatments to remove non-native aquatic species in the Redrock Canyon watershed and two earthen stock tanks in Meadow Valley was affirmed under two appeals. The AGFD elected not to implement the treatments while addressing the concerns of City of Patagonia and citizens for the use of piscicides in the Redrock watershed. 





			


			


			


			5. For the life of this plan (10 years), at no longer than five-year intervals, repeat the stream channel and fish habitat survey conducted in 1989 and 1996 (Stefferud 1989 and 1996).  Every five years, conduct the channel cross-section and vegetation transect monitoring begun after the Arizona Trail biological opinion in 1992. 


			5. The stream channel survey was last conducted in 2008 and a report was completed in 2009.  





			


			


			


			6. Summarize for the previous calendar year: 1) implementation and effectiveness of the terms and conditions, 2) documentation of take, if any, and 3) actual livestock use (head, animal months, dates of pasture use, utilization measurements, etc.) with a description of any variations from the proposed action.   


			6. No take was documented.  Actual livestock use reported by the permittee to the FS was within parameters outlined in the proposed action and BO. 





			CLG:  Redrock- Seibold, Kunde, San Rafael, Z-Triangle/Papago, Lone Mountain, Alisos/Sierra Tordilla Allotments





			Range


			Gila Topminnow, Gila Chub, Huachuca Water Umbel, Canelo Hills Ladies' Tresses, Pima Pineapple Cactus


			The following livestock exclosures will be monitored once a year to ensure fences are functional: Pig Camp, Oak Grove Spring, Falls, Gate Spring, Cott Tank, O'Donnell, Freeman Spring, Wakefield, Middle Scotia, West Gate, and Alisos (2 exclosures) 


			Livestock exclosures were inspected. While range fences are frequently damaged by natural and human forces, repairs are made as soon as the breaks are discovered. Whenever livestock are found inside an exclosure, they are removed immediately (usually within a week). See above. The Freeman Spring exclosure was inspected 3/1511, 3/16/11 and 7/8/11. Livestock permittee removed trees from fence line and made other repairs. The fence at the PPC exclosures on Alisos Allotment was damaged, presumably by undocumented migrants. West Gate exclosure is not functioning as intended.    


















			Safford Ranger District





			Project


			Resource Area


			Species


			Task(s)


			Accomplishments





			Mount Graham International Observatory, FEW/HC 2-21-86-F-75


			Special Uses, Wildlife


			Mt. Graham Red Squirrel 


			1.  Restrict visitor and vehicle access to construction site








			1.  Refugium permits are required for all visitors and workers.





 





			


			


			


			2.  Monitor construction to ensure compliance with the management plan





			2.  A roped-off area has been established and a site manager ensures that personnel and workers do not go beyond the rope.  External construction of most components of astrophysical site completed; oversee fuels reduction and hazard tree removal near site.








			


			


			


			3.  Monitor Mt. Graham Red Squirrel (MGRS) population adjacent to astrophysical site





			3, 4.  One interagency (AGFD, USFWS, USFS, USGS, and UA) midden survey is completed annually in the fall.  The UA monitors the populations adjacent to the site using radio-telemetry and provides results to the USFS.  Note that there have been studies in excess of the 10-year period.





			


			


			


			4.  Conduct studies on the red squirrel and spruce-fir mixed conifer forest for a 10-year period


			





			


			


			


			5.  Maintain a year-round closure within the refugium to dispersed recreation


			5.  Closure maintained. Note: There is some discussion that, due to fire and insect infestation effects, the refugium may have outlived its usefulness in recovery actions on behalf of the red squirrel. Re-opening this area to public access is under review.





			


			


			


			6.  Close Swift Trail above Shannon Campground between November 15 and April 15 annually


			6.  Swift Trail closed above Shannon Campground on 11/15/10 and remained closed through 4/15/11.





			


			


			


			7.  Report and collect road killed MGRS


			7.  No road-killed MGRS reported in FY2011.





			Pinaleño Ecosystem Management (PEM) Demonstration  Project, AESO/SE 2-21-98-F-282


			Fire


			Mexican Spotted Owl, Mt. Graham Red Squirrel


			1.  No broadcast burning April to June























			1. 70 acres were pile-burned. All burning occurred outside the specified no-burning months. 





			


			


			


			2.  Establish and monitor vegetation plots in accordance with MSO monitoring protocol.


			2. Several plots have partial initial measurements. Further progress expected in 2012.  





			


			


			


			3.  Protect springs and meadows from ground disturbing activities


			3.  No activities have occurred within springs or meadows.





			


			


			


			4.  Survey Threatened and Endangered species prior to treatment and avoid MGRS middens by at least 50 feet. 


			4.  Compliance: MSO: Twelve PACs along the Swift Trail were monitored.  This was done for PEM compliance (in part), for post-monitoring after the Nuttall Complex wildfire of 2004, and as pre-data for the Pinaleño Ecosystem Restoration Project (PERP). Two PACs were occupied by a pair (nesting status unknown); a single owl occupied two PACs; and eight PACs were confirmed unoccupied.  MGRS:  All blocks entered have already been marked.








			


			


			


			5.  Line and protect squirrel midden areas before broadcast burning; no burning near existing middens


			5.  No broadcast burning occurred.








			


			


			


			6.  Use Best Management Practices for fuels reduction 


			6.  Best Management Practices always incorporated.








			


			


			


			7.  Establish, measure, and re-measure vegetation plots in accordance with MSO monitoring protocol


			7.  No activities reported for 2011.








			


			


			


			8.  Logs larger than 16" will not be bucked , piled; if less than six 16" logs then 12" logs are left


			8.  No trees larger than 16” bucked or piled.





			


			


			


			9.  Piles will be located in openings to reduce scorching of tree canopy


			9.  All piles located away from standing trees or logs intended to be maintained for MGRS/MSO habitat. 70 acres of pile-burning completed in 2011.





			


			


			


			10.  Evaluate monitoring results yearly to determine the need for adjusting treatments


			10.  No mechanical treatments in progress.





			


			


			


			11.  Report monitoring results and complete records of all incidental take that occurs in the FS Endangered Species Act report and reinitiate consultation if level of incidental take is exceeded


			11.  This report, the year-end summary of the federal collection permit, and the year-end summary of the AGFD collection permit have been or will be sent to those agencies by the deadlines.





			CLG: Forest-wide

















 


			Range


			Chiricahua Leopard Frog


			1.  (A)  Survey at least 20 days prior to stock tank cleanout; if frogs are found, make arrangements to hold-over frogs until they can be safely returned.  (B) Limit disturbance of tank cleanout.


			1.  No tank cleanout activities reported in 2011.  The Arizona Game and Fish Department and the District Biologist surveyed 10 stock tanks in the Galiuros. AGFD personnel also surveyed natural waters including Deer, Oak, Sycamore, and Rattlesnake creeks.





			


			


			


			2.  (A) Do not introduce harmful exotics into waters with Chiricahua Leopard Frog. (B) Do not haul water between sites. (C) Use sanitary methods (as per standard sampling protocol) when surveying or working potential frog habitats.  (D) all field personnel, ranch, and maintenance workers will receive a copy of the terms and conditions of this BO. 








			2.  (A) No harmful exotics introduced.


     (B)  No water was hauled between sites.


     (C) Sanitary methods used.


     (D) All field personnel up to date on terms and conditions of this BO. Terms and conditions to be sent to grazing permittees with Annual Operating Instructions.





			


			


			


			3.  Certain sites should be targeted for partial fencing and limited access: (A) banklines trampled; (B) poor water quality due to livestock; (C) chytrids known to occur; (D) site is small and is the only one from that region.  Portions of the tanks can be left unfenced.


			3.  No activities occurred in 2011.  





			


			


			


			4.  Monitor and report incidental take and report new localities.  


			4. No incidental take has been reported in 2011.  





			


			


			


			5.  Conservation recommendations:  (A) work with AGFD and USFWS to translocate Chiricahua Leopard Frog populations; (B) Conduct or support surveys in suitable habitats; (C) Work with AGFD and USFWS to control non-native organisms, esp. bullfrogs, fish, and crayfish; (D) Work with us to develop a recovery plan.


			5.  (A).   No activities in 2011.  (B). The Arizona Game and Fish Department and the District Biologist surveyed 10 stock tanks in the Galiuros. AGFD personnel also surveyed natural waters including Deer, Oak, Sycamore, and Rattlesnake creeks. (C). Plans for further habitat restoration activities in these areas are being coordinated with AZGFD and USFWS. (D). Several FS employees have been involved directly or indirectly with the Native Ranid Frog Conservation effort and the Stakeholder’s Team. (contact: Abigail King).








			Pinaleño Ecosystem Restoration Project, AESO/SE 22410-2005-F-0651


			Wildlife, Silviculture


			Mt. Graham Red Squirrel, Mexican Spotted Owl


			1.  Buffer any MGRS nest trees found in important wildlife areas and forest restoration areas.


			1.  Implementation phase of project not yet begun.





			


			


			


			2.  Submit annual reports documenting project implementation results, effects, and incidental take to FWS and review committee.
(A) MGRS and MSO - Report monitoring results and records of all incidental take in the USFS ESA yearly report to FWS.
(B) MGRS – If FWS or a member of the review committee request further discussion, convene a meeting accordingly.
(C) MSO – In regard to incidental take, report (1) the length of time of disturbance within or immediately adjacent to each PAC, (2) extent of treatment occurring within PACs and cores, and (3) numbers of MSO injured, killed, or otherwise incidentally taken as a result of the proposed action, if able to be determined.


			2.  Implementation phase of project not yet begun. However, monitoring of both species has begun. In 2011, 19 PACs were surveyed for Mexican spotted owls. 15 of the PACs were occupied by a pair of MSO, 2 were occupied by at least one male, and 2 were inferred to be absent. Eight nests were located. Two of these nests were found outside of current PAC boundaries.  18 young were observed. More information can be found in the attached report (Ward and Moors 2011). 












			Safford Ranger District





			Project


			Resource Area


			Species


			Task(s)


			Accomplishments





			Mount Graham Summerhome Special Use Permit Residence Renewals, AESO/SE 22410-2007-F-0163


			Wildlife, Special Uses


			Mt. Graham Red Squirrel


			1. Conduct monitoring of summerhome user presence and activities at both summerhome areas once a year, and every year through 2028.                                                       2. Monitor MGRS presence and activity in both summerhome areas at least 2 times per year through 2028.                                                                3.  If incidental take appears likely to occur, call FWS immediately, and work to develop alternatives to minimize incidental take.                                                           


			1-3. The NEPA for this decision has not yet been signed. No activities have occurred.















			Santa Catalina Ranger District 





			Project


			Resource Area


			Species


			Task(s)


			Accomplishments





			Red/Bear/Soldier fuels reduction project.  A part of the Regional Wildland Urban Interface consultation.


			Fire


			Mexican Spotted Owl


			Monitor PACs to determine breeding status.  Information was used to define timing of project work.


			2 PACs monitored in 2010. Portion of project completed (Hunter’s Ridge).  No implementation in FY10. Remainder of project is now included in Spencer/Bigelow project, which is in informal consultation with USFWS. No report received for 2011.





			Sabino Gila Chub population monitoring.


			Wildlife


			Gila Chub


			Monitored population to determine status, assess effects of fire, and track status of non-native predators.


			Coordinated with AGFD for monitoring of occupied habitat. Visual surveys only in 2010. Monitoring detected fish throughout the stream all the way to Forest Boundary. No crayfish have been detected in several years. Water quality monitoring by ADEQ continues. No report received for 2011.















			Forest-Wide





			Project


			Resource Area


			Species


			Task(s)


			Accomplishments





			 Continued Implementation of the LRMP, BO #2-22-03-F-366


			Engineering, Lands and Minerals, Rangeland Management, and Wildlife


			All species


			Design projects within the Engineering, Lands and Minerals, Rangeland Management, and Wildlife programs to minimize or eliminate adverse effects to the lesser long-nosed bat. 





			Compliance, as Biological Assessment and Evaluations and participation in NEPA analyses.





			


			


			


			Track and report proposed actions on these species in order to allow FWS to assess take.  This information shall be used to make adaptive management changes for reducing effects to species


			Compliance, as Section 7 consultation, Schedule of Proposed Actions, Annual Monitoring Report, and LRMP BO Annual Report to FS Regional Office.





			


			


			Lesser long-nosed bat and Mexican long-nosed bat


			Develop specific management plans for known roosts that provide protection for the lesser long-nosed bat.


			No plans developed during the year.





			


			


			


			Any lesser LLNB roosts (i.e., mines or caves) not already gated shall be gated by the FS unless it is determined that other measures are protective.


			Patagonia bat cave and new Catalina roost considered too remote to require gating. Evaluation of other roosts ongoing. Planning ongoing for Papago Cave. Cave-of-the-Bells has been gated (an historic locality).  





			


			


			


			Ensure that bats are protected from cyanide leaching ponds and other chemicals.


			No projects on the Forest.





			


			


			


			Identify areas with important, high density agave and other bat food plants.  These areas shall be managed to maintain this habitat component for the LLNB.


			Areas are identified on a project-by-project basis. Measures to avoid agaves are included in project design. Saguaro habitats identified for protection in Wildfire use plan.





			


			


			


			Limit collection permits of agave to areas outside known roosts of the LLNB where bats may be foraging.


			No applications received.





			


			


			


			In cooperation with state conservation agencies, FS research stations, FWS, and ongoing research efforts, monitor lesser LLNB on NFS lands. This can be accomplished by using AGFD’s yearly simultaneous roost census.


			Forest traditionally participates in annual simultaneous roost counts.  Known roost sites are protected and monitored annually; agave surveys are conducted annually; and measures to avoid and protect agaves are included in project design. Livestock grazing strategies have been modified to minimize grazing on bolting agaves.





			


			


			Mt .Graham Red Squirrel


			Maintain adequate levels (i.e., as permitted to reduce the likelihood of catastrophic wildfire) of closed canopy, foliage volume, dead or downed wood around active, inactive, and apparently abandoned midden sites.


			In compliance.  In areas with fuel treatments (Pinaleño Ecosystem Management Project acres), 92-foot buffers around middens maintain existing vegetation density.  The change from the previously consulted-upon 50-foot buffers is in response to recent scientific evaluation (contact: John Koprowski).





			


			


			


			Follow the FWS regional guidance criteria for pesticide use in areas occupied by the Mount Graham red squirrel.


			No pesticide use occurred.





			


			


			


			Design projects within the Fire Management, Forestry and Forest Health, and Recreation Programs to minimize or eliminate adverse effects to the MGRS.





			Interagency planning is ongoing for a 3,500-acre habitat restoration project designed to meet, as closely as possible, the habitat needs of the MGRS; the project is called the Pinaleño Ecosystem Restoration Project (PERP). A decision on the planning documentation is expected in the spring of 2010. PERP is fully compliant with this T&C.








			


			


			


			Design projects in occupied MGRS habitat to incorporate appropriate components of the MGRS Recovery Plan with the goal of implementing projects that have beneficial, insignificant, or discountable effects to the squirrel and its habitat. 





			Forest Biologists participate on the recovery team. PERP is designed to implement many features of the recovery plan.








			


			


			


			In cooperation with state agencies, FWS, and on-going research efforts, monitor MGRS middens on the Coronado NF.


			One interagency (AGFD, USFWS, USFS, USGS, and UA) midden survey is completed annually in the fall.  The UA monitors the populations adjacent to the scopes.





			


			


			Mexican Spotted Owl


			Design projects within the Engineering, Forestry and Forest Health, Fire Management, Lands and Minerals, Rangeland Management, Watershed Management, and Recreation Programs to minimize or eliminate adverse effects to the MSO.





			Projects involving the use of heavy equipment or generating excessive noise levels are implemented during the non-breeding season (September 1-February 28). Large-scale restoration/fuels projects are designed to reduce the threat of catastrophic fire and meet MSO recovery objectives. Examples: PERP, Huachuca FireScape Project.





			


			


			


			Design projects within the Engineering, Forestry and Forest Health, Fire Management, Lands and Minerals, Rangeland Management, Watershed Management, and Recreation Programs to reduce negative effects (direct and indirect) with the goal of implementing projects that will have beneficial, insignificant, or discountable effects within occupied Mexican spotted owl habitat.





			Projects involving the use of heavy equipment or generating excessive noise levels are implemented during the non-breeding season (September 1-Febrary 28).


Large-scale restoration/fuels projects are designed to reduce the threat of catastrophic fire and meet MSO recovery objectives. Examples: PERP, Huachuca FireScape Project.





			


			


			


			In cooperation with state conservation agencies, FS research stations, FWS, and the MSO Recovery Team, and on-going research efforts, monitor MSO PAC occupancy pursuant to the most recent version of an approved Recovery Plan.  This monitoring scheme will assess changes in owl site occupancy rates so that management actions can be adjusted if changes in owl populations occur. 





			Due to limited resources, the Forest is unable to monitor all PACs. Priority is given to PACs potentially affected by project activities. The Catalina Ranger District Biologist has provided training to NPS crews in exchange for their monitoring of PACs on the Forest.





See attached Occupancy Charts.





			


			


			New Mexico Ridge-nosed Rattlesnake


			Design projects within the Engineering (i.e. road management) and Forestry and Forest Health (i.e., use of chemicals) Programs to minimize or eliminate adverse effects to the New Mexico Ridge-nosed Rattlesnake. 


			No engineering or forest health projects reported.





			


			


			


			Design projects in occupied New Mexico ridge-nosed rattlesnake habitat to incorporate the appropriate components of the New Mexico Ridge-nosed Rattlesnake Recovery Plan, with the goal of implementing projects that have beneficial, insignificant, or discountable effects to the rattlesnake and its habitat. 


			No projects accomplished.





			


			


			


			In cooperation with state conservation agencies, FS research stations, FWS, and ongoing research efforts, monitor New Mexico Ridge-nosed Rattlesnake habitat on the Coronado NF. 





			Habitats were monitored during wildfires and results reported to FWS.





			


			


			Gila Chub


			Design fire use, chemical use, range management, and recreational projects to minimize or eliminate adverse effects to the STS.





			Huachuca FireScape project includes design features intended to reduce short-term effects while providing for long-term habitat sustainability.





			


			


			


			Implement educational programs for recreational users discouraging the use of non-native salamanders and fishes in Sonora tiger salamander sites. 


			None to report.





			


			


			


			Continue implementation of the “Stockpond Management and Maintenance Plan for the Sonora tiger salamander in the San Rafael Valley and Surrounding Areas” as developed in the FWS’s December 19, 1997, subsequent BOs, and as portrayed in Attachment 2 of the Recovery Plan.





			Compliant. Livestock permittees are informed of this plan through AOIs.





			


			


			


			Design projects in occupied STS habitat to incorporate the appropriate components of the STS Recovery Plan with the goal of implementing projects that have beneficial, insignificant, or discountable effects to the salamander and its habitat.





			Compliant. Non-native species removal was accomplished and the Scotia Canyon project was designed to provide habitat for the species. (See entry under Sierra Vista, above).








			


			


			


			In cooperation with state conservation agencies, FS research stations, and ongoing research efforts, monitor populations of STS on the Coronado NF. 





			Annual monitoring completed by AGFD; FS monitors when determining occupancy for projects or to be compliant with other BOs.





			


			


			Chiricahua Leopard Frog


			Conservation Measure (CM) #1: Design projects in occupied CLF habitat on NFS lands which address the appropriate components of the CLF recovery plan, with the goal of implementing projects with beneficial, insignificant, or discountable effects to CLF.





			Compliant, nonnative frog removal; improved habitat at Scotia Canyon, drained pond, removed excessive aquatic veg. Range projects comply with CLF aquatic habitat guidelines.





			


			


			


			CM #2:  Over the next five years, cooperate with state game and fish agencies, other federal agencies, FS research stations, FWS, and others (universities, etc.) to access and prioritize habitat for potential CLF re-introduction.  Cooperatively document the result in an annual report to FWS and to the extent feasible within the mission and capabilities of the FS, assist with any CLF re-introduction efforts.





			Compliant, participation in CLF conservation meetings. Implemented Scotia Canyon project to create additional habitat.





			


			


			


			CM #3:  Implement, as appropriate, the recommendations to minimize the effects of stock pond management and maintenance identified in the final recovery plan for the CLF.  





			The Forest implements stockpond and aquatic habitat guidelines consistent with the recovery plan. Permittees are notified of the requirements of the guidelines in AOIs.





			


			


			


			CM #4:  Continue to implement the standardized interagency monitoring protocol for CLF.  


			Compliant. Forest surveyors are trained and certified.





			


			


			


			CM # 5: Reduce the risks of catastrophic wildfire and the effects of fire. Maintain current distribution of species for consultation during fires. A FS biologist for the appropriate species will be assigned and consulted during fire management activities to ensure that concerns for threatened and endangered species are addressed. Develop contingency plans in cooperation with FWS, other federal agencies, state agencies, universities/colleges, and others to preserve, rescue and secure a population in imminent danger of localized extirpation due to fire use for resource benefits.


			Compliant. A Forest or District biologist is available as a resource advisor on all fires. GIS layers are maintained and shared with fire staff prior to each fire season. 





			


			


			


			Where feasible, all equipment associated with authorized and permitted use will be properly sterilized between aquatic sites, by completely drying or treating with a 10% bleach or 1% Quat 128® solution, in order to reduce the spread of chytrids. 


			Compliant.  Survey equipment and personnel are sterilized between sites. Range permittees are advised of this requirement through annual operating instructions.





			


			


			


			Develop contingency plans in cooperation with FWS, other federal and state agencies, and others to preserve, rescue, and secure populations in imminent threat of localized extirpation.


			No written plans, but populations have been successfully salvaged through rapid coordination between agencies.





			


			


			


			Cooperatively work to eliminate the presence of non-native aquatic species within occupied habitat of the CLF on NFS lands.





			Forest is working cooperatively with FWS, UA, AGFD, TNC, Sky Island Alliance and other partners to control bullfrogs in the Huachuca and Atascosa Mountains. Populations of bullfrogs have been successfully eradicated from several sites.





			


			


			


			When designing fish habitat improvement projects, give consideration to Chiricahua leopard frogs in order to minimize conflicts with non-native aquatic predators. 


			Compliant. Redrock Canyon project will provide habitat for frogs and fish.








			


			


			


			Where feasible, and appropriate, implement any applicable project mitigation   protocols outlined in the final CLF recovery plan. 





			Compliant. See above.





			


			


			


			In cooperation with state conservation agencies, FS research stations, FWS, and ongoing research efforts, monitor populations of Chiricahua leopard frogs on NFS lands. 





			The Forest coordinates and participates with AGFD in accomplishing surveys for frogs in several locations.





			


			


			Gila Chub


			Manage riparian areas adjacent to and upstream of Gila Chub populations for conditions to eliminate direct effects and minimize indirect effects to Gila Chub and its habitat.





			The Forest worked throughout the year to remove a significant and widespread infestation of  invasive exotic Giant Reed (Arundo donax) from Sabino Canyon. This project will improve chub habitats and potentially increase instream flows.





			


			


			


			Cooperate with state conservation agencies to eliminate the introduction and the continued presence of non-native species within Gila Chub habitat.  


			Compliant. Surveyed occupied Gila Chub habitat in Sabino Canyon using both visual and trapping to identify potential non-natives. No non-natives found.





			


			


			


			Design projects in occupied Gila Chub habitat to incorporate important characteristics of pool habitats with the goal of implementing projects that will have beneficial, insignificant, or discountable effects to the chub and its habitat. Projects within watersheds occupied by Gila Chub have been designed to have beneficial, insignificant, or discountable effects to the habitat of the Gila Chub.  





			Sabino Canyon paving project redesigned to avoid effects to Gila Chub and critical habitat (paving moved out of watershed).





Dredged above two bridges in Sabino Canyon during the June Drought.  Eliminated blockage on one bridge below the dam. Results showed that simple dredging was not practical and had no success.  Removal of blockage from lower bridge box culvert demonstrated the effectiveness of box culverts vs. dam/low-water crossings.





			


			


			


			In cooperation with state conservation agencies, FS research stations, FWS, and ongoing research efforts, monitor Gila Chub and Gila Chub pool habitat on NFS lands.  


			Surveyed occupied Gila Chub Habitat in Sabino Canyon using both visual and trapping to identify potential non-natives. No non-natives found.





			


			


			Gila Topminnow


			Manage riparian areas adjacent to and upstream of Gila Topminnow populations for conditions to eliminate direct effects and minimize indirect effects to Gila Topminnow and its habitat.





			A portion of Redrock Canyon has been rested from grazing to help restore the riparian community; the Coronado is considering having limited grazing reinstated in this pasture. Elsewhere, grazing occurs during winter for short periods. Several riparian exclosures are maintained to protect topminnow habitat.





			


			


			


			Design projects within the Forestry and Forest Health (i.e., pest management), Rangeland Management, Watershed Management, and Wildlife programs to minimize or eliminate adverse effects to the Gila Topminnow. 


			Riparian exclosures are maintained and grazing is restricted to short duration during winter.





			


			


			


			Cooperate with state conservation agencies to eliminate the introduction and presence of non-native fish species within Gila Topminnow habitat.





			In process of preparing NEPA documents for a project to eliminate non-natives from the Redrock Canyon watershed, followed by reestablishment of topminnows.  Decision to be made by Forest Supervisor in 2010. This is a cooperative project with AGFD, FWS and BOR.





			


			


			


			Design projects in occupied Gila topminnow habitat to incorporate appropriate components of the Gila Topminnow Recovery Plan with the goal of implementing projects that have beneficial, insignificant, or discountable effects to the Gila topminnow and its habitat. 


			Compliance. See above.





			


			


			


			In cooperation with state conservation agencies, FS research stations, FWS, and ongoing research efforts, monitor Gila Topminnow populations on NFS lands.


			Annual surveys were completed by private individuals (Stefferuds) in June and November and passed the information on to us. Drought and the presence of Mosquitofish have affected persistence of this species.





			


			


			Gila Trout


			Manage riparian areas adjacent to and upstream of Gila trout populations for conditions to eliminate direct effects and minimize indirect effects to Gila Trout and its habitat. 


			No action to report.





			


			


			


			Cooperate with state conservation agencies to eliminate the introduction and current presence of non-native fish species within Gila Trout habitat. 


			Ongoing coordination with AGFD and FWS to eliminate hybridized non-native trout from Pinaleño Mountain streams. EA was prepared and is being reviewed.





			


			


			


			Design projects in occupied Gila Trout habitat to incorporate appropriate components of the Gila Trout Recovery Plan with the goal of implementing projects with beneficial, insignificant, or discountable effects to the Gila Trout and its habitat.


			See entry above.





			


			


			Sonora Chub


			Manage riparian areas adjacent to and upstream of Sonora Chub populations for conditions to eliminate direct effects and minimize indirect effects to Sonora Chub and its habitat. 





			Sycamore Canyon is fenced to exclude livestock. California Gulch is managed to emphasize short term dormant season grazing.





			


			


			


			Design projects within the Engineering, Forestry and Forest Health, Lands and Minerals, Rangeland Management, Watershed Management, and Recreation programs to minimize or eliminate adverse effects to the Sonora Chub.





			No activities occurred during the reporting period. However, a spill of drilling waste slurry was reported originating in Mexico and flowing northward into the US in a tributary of California Gulch. FWS, AZ DEQ and AGFD were notified and the issue was referred to the International Boundary Water Commission for investigation. To date, we have not been informed of the results of this investigation.





			


			


			


			Cooperate with AGFD to eliminate the introduction and presence of non-native fish and frog species within Sonora Chub habitat.





			The Forest continues to work with the University of Arizona to remove bullfrogs from Sycamore Canyon.





			


			


			


			Design projects in occupied Sonora Chub habitat to incorporate important characteristics of pool habitats with the goal of implementing projects that will have beneficial, insignificant, or discountable effects to the Sonora Chub and its habitat. 





			No projects occurred during the reporting period.





			


			


			


			In cooperation with state conservation agencies, FS research stations, FWS, and ongoing research efforts, monitor Sonora Chub and Sonora Chub pool habitat on the Coronado NF. 


			Border security issues make it difficult to monitor populations of this species. The Forest continues to work with Border Patrol, FWS and others to address issues related to border fencing and livestock trespass on Forest land.





			


			


			Yaqui chub


			Manage riparian areas adjacent to and upstream of Yaqui chub populations for conditions to eliminate direct affects and minimize indirect effects to Yaqui Chub and its habitat. 


			Riparian areas are largely ungrazed and in good condition. Habitats are managed under the El Coronado Ranch Habitat Conservation Plan.





			


			


			


			Design fire use, chemical use, range management, and recreational projects to minimize or eliminate adverse effects to the Yaqui Chub. 


			Riparian areas are not grazed.





			


			


			


			Cooperate with state conservation agencies to eliminate the introduction and continued presence of non-native fish species within Yaqui Chub habitat. 


			No actions to report.





			


			


			


			Design projects in occupied Yaqui chub habitat to incorporate important characteristics of pool habitats with the goal of implementing projects that will have beneficial, insignificant, or discountable effects to the Yaqui Chub and its habitat.


			Compliant. No projects occurred in chub habitat.





			


			


			


			In cooperation with state conservation agencies, FS research stations, FWS, and ongoing research efforts, monitor Yaqui Chub and Yaqui Chub pool habitat on the Coronado NF. 


			Compliance. Monitoring reported in El Coronado Ranch Habitat Conservation Plan Fish Monitoring report (USFWS-AZFWCO-PT-10-008). April 2010.














Coronado National Forest Wildland Fire Use Report (update 5 2008)


Name_____Melinda Fisher___________________ Date_____2/9/12________________ 


District ___Douglas______________EMA____Dragoon__________________________


Name of Fire______Fourr Fire_______________________________________________


Fire Date: Start___08/25/2011___________ End___9/6/2011______________________


Total Acres____1,632________ % severe_______ % moderate_______ % low________


FWS Contacted: Who____None______________________Date:____N/A____________


Map Attached? (  Y   N  ).  More Info Attached? (  Y   N  ) BA Attached? (  Y   N  )


Narrative Descriptions (attach additional sheets as needed):


FWS Contact Discussion:___N/A____________________________________________


_______________________________________________________________________


_______________________________________________________________________


_______________________________________________________________________


Emergency Consultation Initiated (include date and number)?____N/A_______________


_______________________________________________________________________


Conservation Measures (adhered to or not)___Moderate intensities__________________


_______________________________________________________________________


_______________________________________________________________________


_______________________________________________________________________


Location________________________________________________________________


________________________________________________________________________


_______________________________________________________________________


Management of Fire___managed as a resource benefit fire with some modified________ suppression tactics. A Department of Corrections crew put in 1.25 miles of handline from the end of Fourr Canyon through a saddle and to the end of Jordan Canyon Road. The___ handline was constructed to prevent fire from entering the Stronghold area.___________ 


Resource Benefit__________________________________________________________


________________________________________________________________________


________________________________________________________________________


Biological Monitoring___none_______________________________________________


________________________________________________________________________


________________________________________________________________________


Effects to TE (include determinations)__No TE known from fire area or that could_____ potentially be affected within the watershed____________________________________


________________________________________________________________________


________________________________________________________________________


________________________________________________________________________


Effects to Sensitive________Potential for impact to some Forest sensitive species (FSS); however, the effects were probably short term and discountable. Overall the fire was very beneficial and created only minor structural changes. If FSS were in the area, they______ probably temporarily avoided the area and had minor behavior modifications. The______ management actions may impact some individual FSS but is not likely to result in a trend toward federal listing.______________________________________________________


Effects to MIS___Effects to MIS would be similar to that of FSS—temporary behavior__ modifications and habitat avoidance. The management actions taken on the fire is not___ expected to cause a detectable change in MIS populations or a loss of occupied habitat.__


________________________________________________________________________


Effects to Migratory Birds____Effects would have been minimal and limited to habitat__ avoidance. There were no anticipated effects to nesting or recruitment success. The fire__ occurred after the breeding season____________________________________________


________________________________________________________________________


Cumulative Effects___None. Fire was beneficial to remove accumulated vegetation that had been potentially restricting new growth_____________________________________


________________________________________________________________________


________________________________________________________________________


________________________________________________________________________


________________________________________________________________________


Additional Comments_____None____________________________________________


________________________________________________________________________


________________________________________________________________________


________________________________________________________________________





Figure 1. Fourr Fire—Dragoon Mountains, Douglas Ranger District, Coronado National Forest
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Jason-- 
  
Jim Upchurch is only available to meet to talk about proposed Jaguar Critical Habitat on Sept 4, for the dates we
discussed. Other than that we would have to initiate a doodle poll. We have penciled in 1-4 PM, and I wouldn’t
think it would take that long, but if we are all there and willing, why not discuss some Conservation Measures
and BO. If this works, can we meet at your place? 
  
Angela/Chris— 
  
If this works for you, please let me know. Still not caught up on emails but Mindee said you also wanted to meet
week of Sept 17 (which works well for me) to discuss where we go from here 
  
Bobbi— 
  
do you want to be part of the discussions (e.g., conference call), as you were on the email chain. 
  
I’m out the door right now but here the whole week. 
  
--Larry Jones 
  
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.








From: David Cerasale
To: "Angela Barclay"
Cc: Brian Lindenlaub; Jim Tress; Jones, Larry -FS; karnold@rosemontcopper.com
Subject: RE: GIS jaguar corridors
Date: Tuesday, January 15, 2013 9:08:23 AM


Hi Angela,


I'll get on those shapefiles today.


We've done a lot of preliminary modeling for the jaguar corridor, but I will have to check if we've done
a formal run of the modeled corridor between the RIncons-Santa Ritas-Whetstone.


dc


David Cerasale, PhD | Biologist
WestLand Resources, Inc.
4001 E Paradise Falls Drive | Tucson, AZ 85712
Office: (520) 206-9585 | Fax: (520) 206-9518


-----Original Message-----
From: Angela Barclay [mailto:abarclay@swca.com]
Sent: Monday, January 14, 2013 3:58 PM
To: David Cerasale
Cc: Brian Lindenlaub; Jim Tress; ljones02@fs.fed.us; karnold@rosemontcopper.com
Subject: RE: GIS jaguar corridors


Hello David,


Could you also send the shape files for the jaguar 1% corridor shown on figures 1 and 2 of your
November 9, 2012 report? Did you by any chance rerun Beier's 2007 entire Rincon-SantaRita-Whetstone
linkage?


Thanks,


Angela
^..^  ^..^


-----Original Message-----
From: David Cerasale [mailto:DCerasale@westlandresources.com]
Sent: Monday, January 07, 2013 6:51 PM
To: Angela Barclay
Cc: Brian Lindenlaub; Jim Tress; ljones02@fs.fed.us; karnold@rosemontcopper.com
Subject: GIS jaguar corridors


Hi Angela,


Per your request, attached are the shape files for the jaguar corridors.


Without: this zip contains the jag corridor that does not simulated the proposed mine
With: this zip file contains the jag corridor that simulates the proposed mine


These model corridors represent raw output data of the 1% least cost corridor for jaguar from a GIS
model provided by corridordesign.org. The habitat blocks are between proposed jaguar critical habitat
units. No posthoc analyses or subjective changes to the modeled corridor have been performed. Please
refer to the attached report entitled, "Rosemont Copper Project: Potential effects of the Rosemont
Project to jaguar and proposed jaguar critical habitat," for a complete discussion of model details and



mailto:DCerasale@westlandresources.com

mailto:abarclay@swca.com

mailto:blindenlaub@westlandresources.com

mailto:jtress@westlandresources.com

mailto:ljones02@fs.fed.us

mailto:karnold@rosemontcopper.com

mailto:abarclay@swca.com

mailto:DCerasale@westlandresources.com





outputs.


If you have any questions, don't hesitate to call (520-206-9585).


David Cerasale


David Cerasale, PhD | Biologist
WestLand Resources, Inc.
4001 E Paradise Falls Drive | Tucson, AZ 85712
Office: (520) 206-9585 | Fax: (520) 206-9518








From: Angela Barclay
To: Jones, Larry -FS
Subject: RE: touch bases on Rosemont BA.
Date: Monday, June 04, 2012 4:11:19 PM
Attachments: draft_BA_4June2012_LJ_AB_VB.docx


Larry,
 
Here you go!!! As black and white as I can get it. There are very few comment boxes left for you. I
tried to put your name in the beginning of the comment boxes that require your attention. The rest
are for editing.
 
As you can see we still have some work to do on the references. We will continue to work on them
as much as possible, but the sooner we get the document back from you the better so we can
incorporate them. We’ll do our best on this end to get the editing and formatting done for
Wednesday’s production, but it’s going to be really tight on timing!!!
 
Thanks,
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Monday, June 04, 2012 10:06 AM
To: Angela Barclay
Subject: RE: touch bases on Rosemont BA.
 
I’ve tried calling back, but only get answering machine (I was just in the powder room)…let’s not
wait to hear from WestLand…let’s keep playing fone tag…
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Jones, Larry -FS 
Sent: Monday, June 04, 2012 9:33 AM
To: angela barclay (abarclay@swca.com)
Cc: Ruyle, Jennifer -FS
Subject: touch bases on Rosemont BA.
 



mailto:abarclay@swca.com

mailto:ljones02@fs.fed.us



DRAFT Biological Assessment	Comment by Angela Barclay: Larry - Below is a list of your general comments that might not have been thoroughly addressed: 
4. All conservation measures need to be approved by the appropriate agencies—generally FWS, AGFD, FS. Rosemont CC should not be responsible for design criteria, surveys, fencing, monitoring, etc., unless approved by the agencies.
5. Cumulative effects section is all very general. The sections have the same verbiage. It appears nothing specific is happening in the future in the vicinity by any other agencies, ngo’s, private? Is this true? If so, we need to say so. What about all the activity going on with the grasslands initiative and and Las Cienegas NCA? I recommend we run this section by Jason and ask if this is sufficient for FWS.
9. I think it would be useful to have a list of acronyms. There are a lot in this document. Alternatively, there should be very few (my personal preference). I bet Rosemont Copper Company and Forest Service are used much more frequently than TEP, PCOLC, ADEQ, MSHA, or WUS.
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Prepared by	Comment by Larry Jones: Not absolutely sure how this works, but I would think it is prepared by SWCA and approved by USFS for submittal to FWS. Point is, it was prepared by SWCA (who did the bulk of the busy work and read all the references) and will need to be approved by USFS (i.e., logic flow and determinations) for submittal to FWS. There needs to be a signatory sheet for preparer, reviewer, and approver.	Comment by Angela Barclay: Larry – I’ll put this together tomorrow
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Executive Summary


The U.S. Forest Service (Forest Service) is requesting to initiate formal consultation with the U.S. Fish and Wildlife Service (USFWS), pursuant to Section 7(a)(2) of the Endangered Species Act of 1973 (ESA), as amended, because the proposed Rosemont Copper Project (proposed project) in the Santa Rita Mountains may affect listed species, as well as designated and proposed critical habitat. This biological assessment was prepared as part of ESA consultation for the proposed federal action and to establish a foundation to support the requested Section 7 consultation for listed species. The most recent USFWS species lists for Pima and Santa Cruz counties (Appendix A) were reviewed, and on the basis of this review, a search of the Heritage Data Management System (Appendix B) and pertinent literature, correspondence with the Forest Service, and meetings between the Forest Service and USFWS, it was determined that 10 threatened or endangered species have a reasonable potential to occur in the action area and thus are included in the biological assessment: Chiricahua Leopard Frog (Lithobates chiricahuensis), Gila Chub (Gila intermedia), Gila Topminnow (Poeciliopsis occidentalis occidentalis), Huachuca water umbel (Lilaeopsis schaffneriana var. recurva), Jaguar (Panthera onca), Lesser Long-nosed Bat (Leptonycteris curasoae yerbabuenae), Mexican Spotted Owl (Strix occidentalis lucida), Ocelot (Leopardus pardalis), Pima pineapple cactus (Coryphantha scheeri var. robustispina), and Southwestern Willow Flycatcher (Empidonax traillii extimus). Three of the 10 species have designated critical habitat (Chiricahua Leopard Frog, Gila Chub and Mexican Spotted Owl) and one of the 10 species have proposed critical habitat within the action area (Southwestern Willow Flycatcher). Table ES1 summarizes the effects determinations for the 10 species. For the remaining nine species listed as threatened or endangered by USFWS for Pima and/or Santa Cruz counties, the action area is either clearly beyond the known geographic or elevational range of these species and/or it does not contain vegetation or landscape features known to support these species. 


Table ES1. Summary of Effects Determinations for the Proposed Action


			Species


			Listing Status


			Effects Determination





			Chiricahua Leopard Frog


			Threatened, designated critical habitat


			May Affect, Likely to Adversely Affect (species); May Affect, Likely to Adversely Affect (designated critical habitat)





			Gila Chub


			Endangered, designated critical habitat


			May Affect, Likely to Adversely Affect (species and designated critical habitat)





			Gila Topminnow


			Endangered


			May Affect, Likely to Adversely Affect





			Huachuca water umbel


			Endangered


			May Affect, Likely to Adversely Affect





			Jaguar


			Endangered


			May Affect, Likely to Adversely Affect





			Lesser Long-nosed Bat


			Endangered


			May Affect, Likely to Adversely Affect





			Mexican Spotted Owl


			Threatened, designated critical habitat


			May Affect, Likely to Adversely Affect (species); No Effect (designated critical habitat)





			Ocelot


			Endangered


			May Affect, Likely to Adversely Affect





			Pima pineapple cactus


			Endangered


			May Affect, Likely to Adversely Affect





			Southwestern Willow Flycatcher


			Endangered, proposed critical habitat


			May Affect, Likely to Adversely Affect (species); Not Likely to Result in Adverse Modification (proposed critical habitat)








The project area is defined as all areas in which any ground disturbance would take place as a result of the proposed project, the Barrel Alternative (i.e., the preferred alternative as chosen by the forest supervisor), including the mine pit, waste rock piles, tailings, leach-pad, access roads, utility corridors (the Tucson Electric Power [TEP] Preferred Alternative and water line), and on-site facilities (i.e., the mine “footprint”). The project area acreage, expected to result in direct impacts resulting from project activities, is 7,016 acres.


The action area is defined as the project area plus a larger, surrounding area that may experience direct or indirect temporal and spatial impacts from the project. Temporally, the potential on-site and off-site impacts resulting from the proposed project encompass all the activities associated with construction, operation, reclamation, and postclosure. The action area for this analysis is based on 1) the area of the mine footprint; 2) areas outside the mine footprint that may be affected by noise, dust, light pollution, and other mining activities; 3) all areas for which mining activity may affect groundwater and surface water; and 4) other areas outside the footprint that are related to mining activity, such as road modifications, power lines, and pipelines (i.e., connected or interrelated/ interdependent actions). The action area includes approximately 145,513 acres, including the footprint of the Barrel and TEP alternatives, and is located primarily in Pima County but also encompasses a small portion of Santa Cruz County; 65,215 acres are on Forest Service and Bureau of Land Management (BLM) lands, and the remaining 80,215 acres within the action area on Arizona State Land Department (ASLD) Trust Lands and private land. Included in the BLM acreage within the action area, primarily as a result of expected groundwater drawdown impacts within Cienega Creek and Empire Gulch, is a large portion of Las Cienegas National Conservation Area (NCA), which is managed by the BLM and includes BLM-administered wetlands and provides aquatic and riparian habitat supporting Chiricahua Leopard Frog, Gila Chub, Gila Topminnow, Huachuca water umbel, designated Critical Habitat for Gila Chub and Chiricahua Leopard Frog, and proposed Critical Habitat Southwestern Willow Flycatcher. The larger action area was drawn to consider the impacts of noise, dust, light pollution, groundwater drawdown, and surface water reduction. 


The action area includes vegetation communities, surface water drainages, and on-site physical and topographic features (e.g., mountains, caves and mine adits/shafts, seeps and springs, stock tanks, rocky outcrops, etc.) that may be directly impacted by the proposed project. The action area also includes the indirect downgradient effects on the surface water and groundwater environments that would result from the on-site diversion and impoundment of surface water;[footnoteRef:1] the indirect effects on springs and seeps surrounding the proposed project area;[footnoteRef:2] and the indirect effects of noise,[footnoteRef:3] dust, and light[footnoteRef:4] resulting from mining and transportation activities. Therefore, the action area includes the following: 1) drainages that receive surface water discharge from the mine site, including Davidson Canyon Wash past its confluence with Cienega Creek to Pantano Dam; 2) springs and seeps within the area of projected groundwater drawdown associated with the mine pit, including Empire Gulch and Cienega Creek which contain BLM-administered wetlands; and 3) areas adjacent to the mine site and transportation corridors that may be impacted by noise, dust, and light. The temporal analysis period includes 24 hours of light and noise for at least 20 years and the potential for groundwater drawdown for up to 1,000 years after closure of the mine. Impacts to downstream water quality would occur as a result of runoff from tailings and waste rock piles, and disruption of surface water flow would result from the capture of runoff in the pit. Downstream impacts to water quality and/or disruption of surface water flow resulting from the capture of runoff in the pit are only expected to occur along the Barrel Canyon drainage and through Davidson Canyon to its confluence with Cienega Creek. 	Comment by vboyne: TT 2010 (a, b, or c?); TT 2009 a or b?   [1:  The action area is partially defined by a combination of the extent of the Montgomery and Associates Inc. (2010) and Tetra Tech (2010) 5-foot drawdown contours of the 1,000-year models.]  [2:  Ibid.]  [3:  The action area is partially defined by 50 A-weighted decibel (dBA) surface blasting and 55 dBA traffic noise contours, an area that is approximately 54,336 acres (Tetra Tech 2009). Note that it has been determined that weighting systems developed for humans (i.e., dBA) are not necessarily appropriate for wildlife species; however, weighting is species-specific, and received sound levels depends on many factors (e.g., distance from source to receiver, source emission strength, source directivity, atmospheric attenuation, terrain, ground cover, weather, and frequency energy) (Pater et al. 2009).]  [4:  The action area is partially defined by the results of the Dark Sky Partners LLC’s (2010) analysis on the night sky and includes the three observation locations that will receive the most impacts from increased light resulting from the proposed project.] 
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PROJECT OVERVIEW


This section describes the proposed action, general location, setting, and consultation history. This biological assessment (BA) was prepared as part of Endangered Species Act (ESA) consultation for the proposed federal action and to establish a foundation to support the requested Section 7 consultation for listed species. The most recent U.S. Fish and Wildlife Service (USFWS) species lists for Pima and Santa Cruz counties were reviewed (Appendix A), and on the basis of this review, a search of the Heritage Data Management System (Appendix B) and pertinent literature, correspondence with the U.S. Forest Service (Forest Service), and meetings between the Forest Service and USFWS, it was determined that 10 threatened or endangered species have a reasonable potential to occur in the action area and thus are included in the BA: Chiricahua Leopard Frog (Lithobates chiricahuensis), Gila Chub (Gila intermedia), Gila Topminnow (Poeciliopsis occidentalis occidentalis), Huachuca water umbel (Lilaeopsis schaffneriana var. recurva), Jaguar (Panthera onca), Lesser Long-nosed Bat (Leptonycteris curasoae yerbabuenae), Mexican Spotted Owl (Strix occidentalis lucida), Ocelot (Leopardus pardalis), Pima pineapple cactus (Coryphantha scheeri var. robustispina), and Southwestern Willow Flycatcher (Empidonax traillii extimus). Three of the 10 species have designated critical habitat (Chiricahua Leopard Frog, Gila Chub and Mexican Spotted Owl) and one of the 10 species have proposed critical habitat within the action area (Southwestern Willow Flycatcher). For the remaining nine species listed as threatened or endangered by USFWS for Pima and/or Santa Cruz counties, the action area is either clearly beyond the known geographic or elevation range of these species and/or it does not contain vegetation or landscape features known to support these species (see SWCA Environmental Consultants [SWCA] 2011:Table 2).


Federal Nexus


This BA, prepared by SWCA for the Forest Service, addresses the proposed action, in compliance with Section 7(a)(2) of the ESA of 1973, as amended. Section 7 of the ESA requires that, through consultation (or conferencing for proposed species) with the USFWS, federal actions not jeopardize the continued existence of any threatened, endangered, or proposed species or result in the destruction or adverse modification of critical habitat. This BA evaluates the potential effects of the proposed Rosemont Copper Project (proposed project) on species and critical habitat that are federally listed under the ESA. Specific project design elements are identified that avoid or minimize adverse effects of the proposed project on listed species and/or critical habitat (designated and proposed). 


In order to construct the Rosemont Copper Mine and supporting infrastructure, Rosemont Copper Company would require permits from the Forest Service, the U.S. Army Corps of Engineers (USACE), and the Bureau of Land Management (BLM). The Forest Service, as the lead federal agency for the consultation, is required to assess the effects of the proposed action to species listed or proposed for listing under the ESA as well as proposed and designated critical habitat. This assessment is also being conducted to support the National Environmental Policy Act (NEPA) process, as part of an environmental impact statement (EIS) that has been written by land managers for the Nogales Ranger District of the Coronado National Forest (the Coronado) in response to a preliminary Mine Plan of Operations (MPO) submitted by Augusta Resource Corporation, the parent company of Rosemont Copper Company, for development of their mining claim of the Rosemont ore deposit. The same preliminary MPO (WestLand Resources Inc.[WestLand] 2007) was also submitted to the BLM for concurrent consideration. The preliminary MPO (hereafter referred to as MPO) presented in this document addresses activities proposed on lands administered by both the Forest Service and BLM, for which federal decisions are required. 


The Forest Service is required to consider the MPO (WestLand 2007), which addresses construction, operation, closure, reclamation, and post-closure activities of an open-pit mine and related facilities on claims held by Rosemont Copper Company, and, if necessary, prepare an amendment to the Coronado National Forest Land and Resource Management Plan (U.S. Forest Service 1986) (forest plan) to allow specific mining activities to be undertaken on National Forest System land. The Forest Service purpose and need for action is mandated by its statutory responsibility under the Mining Act of 1872, which requires that it consider applications for use of National Forest System land for purposes of extracting ore that is in the public interest and that is identified as appropriate in the governing the forest plan. The Forest Service is required to respond to Rosemont Copper Company’s assertion of its mineral rights to the Rosemont deposit and also meet its responsibilities to manage surface resources consistent with other laws, including, but not limited to, the ESA of 1973, as amended. 


The purpose and need for BLM action is to determine whether or not to approve right-of-way grants for: an electrical transmission line; water pipeline, including a booster pump station; and an access road, all of which will serve the mine. In processing the grant applications, BLM must consider land status, affected resources (including federally listed species), resource values, environmental conditions, and the concerns of various interested parties in accordance with the BLM Manual and Handbook 1790-1 and Departmental Guidance (516 DM 1-7). 


The purpose of the Regulatory Program of the USACE is to protect and maintain the navigable capacity of the nation's waters. The USACE Regulatory Program is committed to protecting the nation's aquatic resources, while allowing reasonable development through fair, flexible and balanced permit decisions. It is the USACE’s responsibility to evaluate the Clean Water Act Section 404 permit application for impacts to jurisdictional waters of the U.S., including wetlands, and to determine whether to issue a permit for the proposed project. For all aspects of the proposed project, including road and utility line crossings of waters of the United States, an individual permit will be required. The decision regarding which activities are jurisdictional will be made by the USACE.


Consultation History


A meeting between the Forest Service and USFWS was held on August 5, 2009, to discuss the proposed project, and it was determined that 10 threatened or endangered species occur or have a reasonable potential to occur in the action area. Two additional informal meetings between the Forest Service and USFWS were held to discuss the status of the BA, Section 7 ESA consultation, and conservation measures on July 18 and August 24, 2011, and two meetings were held on February 14 and March 8, 2012 to discuss the draft BA and conservation measures. During these meetings, Rosemont Copper Company and its contractors were present because of their applicant status. BLM was also present because they are a federal agency with responsibilities for threatened and endangered species on their administered lands in the action area. Arizona Game and Fish Department was present because of their status as the lead agency for managing wildlife species and populations in the state (along with USFWS, for threatened and endangered) and because there is a memorandum of understanding with the Coronado encouraging collaboration of projects managing for Arizona’s wildlife and habitats.	Comment by Larry Jones: I think this is important to state, but best run it by our administrators.	Comment by Angela Barclay: Larry – I’m OK with this but not sure who you wanted to run it by…


Project Area and Setting


The project area is defined as all areas in which any ground disturbance would take place as a result of this proposed project, the Barrel Alternative (i.e., the preferred alternative as chosen by the forest supervisor), including the mine pit, waste rock piles, tailings, leach-pad, access roads, utility corridors (the Tucson Electric Power [TEP] Preferred Alternative and water line), and on-site facilities (i.e., the mine “footprint”) (Figure 1). The project area acreage, expected to result in direct impacts resulting from project activities, is 7,016 acres. The proposed project is located in the Helvetia mining district, approximately 30 miles southeast of Tucson, in Pima County, Arizona. The project site is just west of State Route (SR) 83, on the northern edge of the Santa Rita Mountains (see Figure 2). The area covered by Rosemont Copper Company’s patented claims, unpatented claims, and fee lands totals approximately 14,880 acres and includes all or portions of the Rosemont, Peach-Elgin, Broad Top Butte, and Copper World deposits. The preferred alternatives of the main project components are in Pima County, Arizona, Gila and Salt River Baseline and Meridian, and legal descriptions for the as follows:


The perimeter fence: Sections 19–21 and 28–33, Township 18 South, Range 16 East; Sections 1 and 12, Township 19 South, Range 15 East; Sections 24, 25, and 36, Township 18 South, Range 15 East; and Sections 4–8, Township 19 South, Range 16 East. 


The corridor for the water line and electrical-transmission line: Sections 17, 20, 21, 27-29, and 32-35, Township 17 South, Range 14 East; Sections 1, 2, and 12, Township 18 South, Range 14 East; Sections 7, 17, 18, and 20-24, Township 18 South, Range 15; and Sections 19 and 30, Township 18 South, Range 16 East. 


The primary access road corridor: Sections 19–22 and 30, Township 18 South, Range 16 East.


The secondary access road corridor: Sections 22–24, Township 18 South, Range 15 East and Sections 19 and 30, Township 18 South, Range 16 East.









Figure 1. Preferred alternative, i.e. Barrel Alternative.






Figure 2. Action area for biological resources.






Action Area


The action area is defined as the project area plus a larger, surrounding area that may experience direct or indirect temporal and spatial impacts from the proposed project. Temporally, the potential on-site and off-site impacts resulting from the proposed project encompass all the activities associated with construction, operation, reclamation, and post-closure. The action area for this analysis is based on 1) the area of the mine footprint; 2) areas outside the mine footprint that may be affected by noise, dust, light pollution, and other mining activities; 3) all areas for which mining activity may affect groundwater and surface water; and 4) other areas outside the footprint that are related to mining activity, such as road modifications, power lines, and pipelines (i.e., connected actions). The action area totals approximately 145,513 acres, including the footprints of the Barrel and TEP alternatives, and is located primarily in Pima County but also encompasses a small portion of Santa Cruz County; 65,215 acres within the action area are on Forest Service and BLM lands, and the remaining 80,298 acres within the action area on Arizona State Land Department (ASLD) Trust Lands and private land. Included in the BLM acreage within the action area, primarily as a result of expected groundwater drawdown impacts within Cienega Creek and Empire Gulch, is a large portion of Las Cienegas National Conservation Area (NCA), which is managed by the BLM and includes BLM-administered wetlands and provides aquatic and riparian habitat supporting Chiricahua Leopard Frog, Gila Chub, Gila Topminnow, Huachuca water umbel, designated Critical Habitat for Gila Chub, and proposed Critical Habitat for Chiricahua Leopard Frog and Southwestern Willow Flycatcher. The larger action area was drawn to consider the impacts of noise, dust, light pollution, groundwater drawdown, and surface water reduction.  


The action area includes vegetation communities, surface water drainages, and on-site physical and topographic features (e.g., mountains, caves and mine adits/shafts, seeps and springs, stock tanks, rocky outcrops, etc.) that may be directly impacted by the proposed project. The action area also includes the indirect downgradient effects on the surface water and groundwater environments that would result from the on-site diversion and impoundment of surface water;[footnoteRef:5] the indirect effects on springs and seeps surrounding the proposed project area;[footnoteRef:6] and the indirect effects of noise,[footnoteRef:7] dust, and light[footnoteRef:8] resulting from mining and transportation. Therefore, the action area includes the following: 1) drainages that receive surface water discharge from the mine site, including Davidson Canyon Wash past its confluence with Cienega Creek to Pantano Dam; 2) springs and seeps within the area of projected groundwater drawdown associated with the mine pit, including Empire Gulch and Cienega Creek which contain BLM-administered wetlands; and 3) areas adjacent to the mine site and transportation corridors that may be impacted by noise, dust, and light. The temporal analysis period includes 24 hours of light and noise for at least 20 years and the potential for groundwater drawdown for up to 1,000 years after closure of the mine. Impacts to downstream water quality would occur as a result of runoff from tailings and waste rock piles, and disruption of surface water flow would result from the capture of runoff in the pit. Downstream impacts to water quality and/or disruption of surface water flow resulting from the capture of runoff in the pit are only expected to occur along the Barrel Canyon drainage and through Davidson Canyon to its confluence with Cienega Creek. 	Comment by vboyne: See green highlights below; TT 2010 a, b, or c?  TT 2009 a or b? [5:  The action area is partially defined by a combination of the extent of the Montgomery and Associates Inc. (2010) and Tetra Tech (2010) 5-foot drawdown contours of the 1,000-year models.]  [6:  Ibid.]  [7:  The action area is partially defined by 50 A-weighted decibel (dBA) surface blasting and 55 dBA traffic noise contours, an area that is approximately 54,336 acres (Tetra Tech 2009). Note that it has been determined that weighting systems developed for humans (i.e., dBA) are not necessarily appropriate for wildlife species; however, weighting is species-specific, and received sound levels depends on many factors (e.g., distance from source to receiver, source emission strength, source directivity, atmospheric attenuation, terrain, ground cover, weather, and frequency energy) (Pater et al. 2009).]  [8:  The action area is partially defined by the results of the Dark Sky Partners LLC’s (2010) analysis on the night sky and includes the three observation locations that will receive the most impacts from increased light resulting from the proposed project.] 







Project Description


The Barrel Alternative (see Figure 1) was developed during the NEPA process to respond to the significant issues regarding potential impacts on biological resources, cultural resources, recreation, and the surface water component of water resources. The Barrel Alternative was the one determined by the Forest Service interdisciplinary team biologist to have the least impact on plant and animal resources, because it avoided the McCleary Canyon drainage. McCleary Canyon is the most physically and biologically diverse of the nearby canyons, and it harbors the rare plant, Coleman’s Coral-root (Hexalectris colemanii) (SWCA 2011).The Barrel Alternative places all of the tailings and waste rock in upper Barrel Canyon and the lower portion of Wasp Canyon. Prohibiting mine tailings or waste in McCleary Canyon permanently maintains its contribution of surface water flow to the Barrel Canyon drainage system, albeit in a somewhat decreased capacity during operations by requiring runoff from the plant site to be retained, and increases the drainage area that may be diverted through the McCleary Canyon channel. 


The Barrel Alternative incorporates a waste rock perimeter buttress that would completely surround the dry-stack tailings, and the heap leach facility would be located in the same place as for the other alternatives. In order to maintain concurrent reclamation of final outer slopes, waste rock is initially placed in berms along the outside edge of the waste rock area, followed by waste rock and tailings placement behind the berms. The heap leach facility would ultimately be encapsulated within the waste rock and tailings facilities. The tailings conveyor system would require modification to accommodate the relocated tailings facility. Surface water management facilities include diversions around the facility to convey storm events upgradient of the pit, operating facilities, and waste rock and tailings storage areas and to place the water back into drains or other control structures. 


Diversion and stormwater control facilities would include the following: 


Replacing the central drain with a series of flow-through drains and drainage basins located beneath or adjacent to the dry-stack tailings facility to improve overall stormwater drainage capacity and reduce the possibility that stormwater that has contacted tailings could comingle with stormwater discharged off-site. 


Redesigning the diversion and stormwater management plan and including more conservative storm design criteria for surface water control structures to increase the capacity of stormwater control structures. 


Modifying the process water temporary storage pond and adding a double liner with a leak collection and removal system to the process water containment to improve the containment of process water and separate stormwater from process water. 


Realigning the primary access road to avoid Scholefield Canyon, reduce its visibility, decrease stormwater runoff into the Barrel Canyon drainage system, and reduce impacts to riparian vegetation. 


Extraction of ore from an approximately 2,900-foot-deep open-pit mine would be conducted primarily on private land. Processing, waste management, and other support facilities are proposed to be located on the Coronado; project infrastructure, such as utilities, would be located on BLM and ASLD land. Access to mining claims would originate on SR 83 east of the proposed project area. Production estimates include 234 million pounds of copper, 4.5 million pounds of molybdenum, and 2.7 million ounces of silver annually over an active mining period of approximately 20 years. Mine construction and closure activities would take an additional 5 years.





Project-related activities include the following:


Construction, operation, and reclamation of an open pit copper, molybdenum, and silver mine primarily on private land;


Construction, operation, and reclamation of an ore processing plant, tailings, waste rock, and leach facilities on the Coronado land adjacent to the pit; 


Construction and operation of infrastructure, such as utilities and their corridors, on non–Coronado land;


Construction of a new access road, leach field, retention structures, wells, ore transportation systems, and test reclamation plots;


Use of existing roads, new road construction, and maintenance of both;


Labor requirements for construction, operation, processing, and reclamation;


Implementation of conservation measures for minimization and mitigation to avoid or minimize impacts;


Closure, reclamation, and maintenance of the mine and related facilities; and


Resource monitoring during construction, operation, and reclamation.


Rosemont Copper Company’s proposal is to mine the Rosemont deposit. The proposed project would result in the direct disturbance of approximately 7,016 acres, including 1,267 acres of private land, 5,651 acres administered by the Coronado, 3 acres administered by the BLM, and 95 acres of ASLD land. The facilities and activities described in this section are typical of open-pit mine sites. The descriptions below, however, are specific to the components for the proposed project. The mine pit is where blasting and drilling activities would occur. The waste rock and tailings would be transported and processed within the corresponding facilities. Lighting and waste disposal would take place at the plant site and support facilities. A perimeter fence would be constructed, encompassing the main mining and processing operations excluding portions of the access roads, and some National Forest System lands would be unavailable for public use during the 25-year mine life. A legal closure order would be issued by the Coronado, and notices would be posted along the fencing. Perimeter fencing would consist of a standard 4-strand barbed wire fence (with the bottom wire bare, in accordance with BLM and Arizona Game and Fish Department [AGFD] fencing standards). Sections of the perimeter fence would be removed following closure after considering grazing and safety needs. Portions of the site, including the mine pit, would remain fenced off and closed to the public indefinitely for safety reasons.


Pit 


Preproduction stripping of overlying rock would require 18 months to prepare for full-scale mining operations, train work crews, construct access and haul roads, and clear and grub the pit and waste rock storage areas that would be disturbed during the initial years of operation. Open-pit mining would be used to excavate ore to recover copper, molybdenum, and silver. The roughly circular open-pit mine would measure between 6,000 and 6,500 feet in diameter at the end of mine life, with a final depth of 1,800 to 2,900 feet, depending on the elevation of the pit rim. Pit slope angles between roads would be controlled by rock strength and would range between 28 and 48 degrees. The mine would produce a total of approximately 550 million tons of ore and 1,288 million tons of waste rock. The pit would disturb approximately 955 acres: 590 acres on private land and 365 acres on National Forest System lands. 


Blasting and Drilling


Blasting would be required prior to excavation of the ore and waste rock, conducted daily, and limited to daylight hours, typically between 9 a.m. and 4 p.m. Blasting would typically occur once a day with an ammonium nitrate and fuel oil explosive. Dry bulk ammonium nitrate would be stored in silos located at the plant site. Wet hole blasting requires the use of emulsion and/or slurry, which would be stored in tanks onsite. Mixed ammonium nitrate and fuel oil would be transported and loaded using special trucks designed for that purpose. Blasting detonators (caps, delays, cord, and boosters) would be stored in special magazines and transported in separate vehicles. All explosives management would be done in accordance with applicable rules, regulations, and safety standards. 


Ore Processing 


The mine contains two types of ore, sulfide and oxide, each requiring a different process to recover the metals. The metal concentrate and copper cathodes are the products to be sold by the proposed operation; further refining and metal recovery would be done off-site by other companies. Ore would be mined over a 20-year period at an approximate rate of 75,000 tons per day, and waste rock would be produced at a rate of 195,000 to 267,000 tons per day. Oxide ore would be mined out in the first 6 to 7 years of the proposed project, while sulfide ore would be produced throughout the mine operation. 


Sulfide ore would be sent through a circuit of crushers, grinding mills, and ball mills to reduce the rock size to a sand consistency. A flotation circuit would separate the copper and molybdenum concentrates from the waste material. The concentrates would then be dewatered, thickened, filtered, and loaded for shipment. These dry-stack tailings would then be conveyed to the storage facility and placed in the dry-stack tailings disposal facility, while the water returns to the process for recycled use.


Oxide ore is located within the top portions of the excavated pit and is expected to be processed only within the first 6 to 7 years of the proposed project. Oxide ore would be sent to a lined heap leach pad, where the ore would undergo a leaching process. Processing would include the placement of a system similar to drip irrigation for the delivery of a weak acid to leach the metals out of the ore. The leach solution would seep through the oxide ore heap, separating copper ions from the ore, which would be routed to the solvent extraction and electrowinning facility for the production of high purity “cathode” copper plates. The solvent extraction and electrowinning facility would recover copper from the leach solution using an extraction and stripping process that culminates in an electroplating process and would continually recirculate the process solutions. The heap leach pad and ponds would ultimately be encapsulated within the waste rock storage area. 


Waste Rock and Tailings Placement 


Waste rock, which consists largely of chemically basic limestone and other largely non-acid-generating rocks, would be placed in areas located outside the proposed open pit. The dewatered tailings would be sent via conveyor belt to the unlined dry-stack tailings disposal area, where the tailings would be deposited, stacked, and compacted as needed. Ultimately, the tailings would be encapsulated, or covered, completely by a thick layer of waste rock. 


Transportation of ore, waste rock, and tailings would occur only in the mine area, which is closed to the public for safety reasons. Ore and waste rock would be moved in large, off-highway haul trucks. Roads for the haul trucks would be constructed both within the open pit and between the pit and the plant, heap leach, tailings facility, and waste rock storage area. Haul roads would be approximately 125 feet wide, including safety berms and drainage ditches, and no steeper than 10% to 12%. Maximum truck speed would be 35 miles per hour. Haul roads are temporary and regularly move based on the locations of material placement. 


Sulfide ore would be transported from the pit to a crusher in mine haul trucks; following crushing, the sulfide ore would be transported via conveyors to the grinding and flotation unit. Dewatered tailings would be transported using a conveyor system from the dewatering plant to the tailings facility for final placement. The tailings facility would consist of perimeter buttresses constructed from waste rock that would be placed using haul trucks traveling on haul roads. Oxide ore would be transported in mine haul trucks from the pit and placed directly on the lined heap leach pad for processing.


Plant Site and Support Facilities 


Facilities necessary to support the Rosemont Copper Company mining and ore processing operations include buildings and structures, such as administration buildings, change house, warehouse with laydown yards, analytical laboratory, light vehicle and process maintenance building, mine truck shop, mine truck wash and lube facility, powder magazines and ammonium nitrate storage, main guard shack with truck scale, and fuel and lubricant storage and dispensing facilities. 


Lighting 


The proposed project lies within an area of concern relative to the effects of light pollution (Monrad et al. 2012). Because the proposed project will operate around the clock, additional light pollution is of concern to astronomical interests and to the environmental community in general. Neither the existing 2006 Pima County Outdoor Lighting Code (PCOLC) nor the draft 2011 PCOLC have jurisdiction over the proposed project area; however, Rosemont Copper Company will employ an advanced light pollution mitigation plan. The plan includes the use of state of the art lighting equipment and controls to minimize environmental impact to levels below the intent of the PCOLC, including other comparable modern light pollution control standards while simultaneously complying with the proposed project’s operation safety requirements prescribed by the Mine Safety and Health Administration (MSHA). 


The proposed project is expected to generate approximately 10-15% of the amount of environmental light that, per the PCOLC, would normally be allowed by a similar commercial development of the same scale in the same location using conventional lighting systems on a similarly sized parcel (Monrad et al. 2012). The proposed project is expected to produce approximately 6.15 million lumens which includes all lighting sources including equipment-mounted lighting systems. 


Solid, Hazardous, and Sanitary Waste 


Solid waste would be recycled as appropriate and feasible. Non-recyclable inert waste would be disposed of at a state licensed on-site landfill located on Rosemont Copper Company’s private property. The landfill would cover approximately 2.6 acres on Rosemont Copper Company’s private property and would be permitted and regulated by the Arizona Department of Environmental Quality (ADEQ). All putrescent materials or other items that cannot be appropriately disposed of in the solid waste facility would be disposed of off-site by a commercial disposal service. Large (greater than 3 feet in diameter) equipment tires, such as those on the haul trucks, would be disposed of on-site in specific tire burial cells located within waste rock facility. Hazardous waste would be handled and disposed of in accordance with applicable regulations, and no hazardous waste would be disposed of on-site. All hazardous waste would be transported by licensed haulers and disposed of at regulated facilities. Sanitary waste at the project site would be handled by septic systems, with leach fields located in the vicinity of each building. During the construction phase and where necessary during operations, portable toilets would be used in various locations throughout the plant and mine sites. 


Ancillary Facilities


Other project-related facilities are necessary in order to carry out the proposed project, including electrical power supply, water supply, and access roads. This section summarizes those facilities that take place mostly outside the footprint of the proposed project (i.e., outside the perimeter fence). Electrical power and water would be brought to the project site from the west (Figure 2). It is currently proposed (preferred alternative) that the water and electrical lines would be co-located in locations where possible.


Electrical Power Supply 


The total power requirement for the proposed project would be 108-112 megawatts and would require a minimum transmission voltage of 138 kilovolts. TEP has entered into an agreement with Rosemont Copper Company to construct a transmission line to the proposed mine site. All costs of the line would be borne by Rosemont Copper Company. Construction of this line would require a Certificate of Environmental Compatibility from the Arizona Corporation Commission, and this process is currently being conducted. In addition to traditional electrical service from TEP, the proposed project would also generate energy on-site using solar technologies, such as passive solar installations for appropriate applications (e.g., water heaters and fans). 


The development and identification of alternative routes for the transmission line was based on electrical system requirements and an environmental and public planning process conducted by TEP from the summer of 2008 through the spring of 2010. This process included the following: 1) completion of environmental and engineering analyses, 2) public participation and agency comment during the routing identification and selection process, and 3) an application of line siting criteria to consider and evaluate the compatibility of each alternative route. Environmental studies included a review of land use issues, as well as studies of visual, biological, and cultural resources. Consideration was given to each route’s compatibility with established criteria for a Certificate of Environmental Compatibility and consideration in the final route selection process by the Arizona Power Plant and Line Siting Committee and the Arizona Corporation Commission. 


Power would be provided from a link attached to existing transmission lines on the South Substation loop. All of the transmission lines alternatives include aboveground 138-kilovolt transmission lines and an associated 14-foot-wide unpaved maintenance road. This set of routing alternatives recommended to be carried forward will be presented to the Arizona Corporation Commission Line Siting Committee. TEP identified a preferred route and four alternatives for consideration; however, only the preferred route is presented in this document.


TEP Preferred Route 


West of the Santa Rita Mountains ridgeline, the preferred route generally parallels the existing South Santa Rita Road before entering private property held by Rosemont Copper Company (Figure 2). The alignment then enters the Rosemont claim block and crosses the ridgeline at Lopez Pass. 


Water Supply 


The proposed project would use approximately 5,000 acre-feet per year of fresh water, for a total use over the mine life of approximately 100,000 acre-feet. The water would be pumped from four to six wells located on land owned or leased by Rosemont Copper Company near the community of Sahuarita in the Santa Cruz Valley at a maximum rate of 5,000 gallons per minute (total pumpage), and the pipeline would require booster stations to maintain water flow in the line. The majority of the water used at the proposed operation would be allocated to ore processing, with less water used for activities, such as dust control, fire protection, drinking water, and sanitary uses. The majority of the water supply would come from groundwater wells in the Santa Cruz Valley, with a much smaller amount obtained from stormwater and pit dewatering on the mine site. Where feasible, water would be reclaimed from a variety of uses on the mine and returned for use in processing. Water acquired through pit dewatering would either be used in processing or for dust control purposes. The water pipeline alignment will follow the TEP Preferred Alternative Transmission Line (Figure 2). 


The pipeline would be constructed with a minimum soil cover of 36 inches within ASLD easements and up to 24 inches on Rosemont Copper Company’s property, where available and practical, depending on slope, topography, and the availability of material. At wash crossings the pipeline would be constructed below the calculated scour depth of the wash, and grade control structures would be provided at the largest washes to provide additional protection. Construction of the pipeline would include an unpaved permanent maintenance road and up to five reservoirs and pump stations. The reservoirs and pump stations would be built outside potential jurisdictional waters of the U.S. (WUS). 


Water Control 


The primary water control objective would be to reduce the risk of discharging contaminated water into the environment. Three major areas of water contamination control would be as follows: process water, groundwater, and stormwater. Control of process water would consist of containing the process water in engineered structures (such as tanks, pipes, sumps, lined ponds, lined ditches, and a lined heap leach pad) and maintaining the water content of the dry-stack tailings at a level that reduces seepage from the dry stack tailings facility. The engineering design and performance of the various process water control facilities, including seepage and leakage monitoring and recovery, would meet or exceed the best available demonstrated control technology criteria used by the ADEQ and would be regulated under their Aquifer Protection Permit program. 


Groundwater control would include those activities and facilities intended to protect and monitor the quality of the groundwater in the area, as well as the investigation and modeling used to predict the response of the groundwater systems to both the withdrawal of groundwater and the influence of seepage and leakage from the proposed project facilities. Implementation of groundwater control requirements would also be monitored by various regulatory programs that have jurisdiction over groundwater, primarily the Aquifer Protection Permit program administered by ADEQ. This would include monitoring of the seepage and leakage detection systems required to be designed into processing facilities by the applicable permits. Of particular importance to the long-term groundwater protection would be the acid rock drainage protection and monitoring program. Monitoring to ensure that off-site groundwater quality is not impacted beyond the level allowed by the aquifer protection permit would be accomplished through the installation and scheduled sampling and testing of specific groundwater monitoring wells, in accordance with the requirements of the aquifer protection permit. Protection of groundwater quality following mine closure would be achieved by the following: the closure and reclamation of the process facilities: elimination or reduction of acid rock drainage generation in the tailings and waste rock from the design and operation of the facilities; monitoring and testing required by the aquifer protection permit following mine closure; and capture of possible impacted mine site groundwater by localized groundwater flowing into the pit.


The general design concept for managing stormwater from the dry-stack tailings facility is to minimize infiltration of water in the tailings. This would be accomplished by constructing uniform lifts of dry tailings that are buttressed by waste rock. The buttresses would be built around the tailings surface for containment and erosion control. The top of the tailings area is relatively impervious and would slope inward (away from the buttresses) so that all precipitation that falls on top of the active tailings area would remain on top and evaporate. Ponded water may be pumped to the process water temporary storage pond as needed to limit infiltration into the tailings mass. Minor diversion channels would be constructed to direct surface runoff that has not contacted tailings from the outer waste rock shell slopes into sediment ponds. The sediment ponds associated with the tailings facilities are designed to store and release up to the 10-year, 24-hour storm event so that suspended sediment concentrations of discharged water are no greater than premining conditions. 


Stormwater from above the mine pit would be diverted around disturbed areas to the extent practicable. Stormwater that falls within the mine pit and associated disturbed areas, especially stormwater that comes into contact with ore, would be contained on-site and used for mining and processing purposes. 


Stormwater management at the waste rock facilities would be similar to that for the dry-stack tailings facility; however, minimizing infiltration of water could be beneficial or acceptable. For the construction of the initial perimeter buttresses, concurrent reclamation and appropriate best management practices would progress up the outer slopes as the buttresses are constructed. This would limit erosion potential, while minor diversion channels would be used to direct non-contact runoff to downgradient sediment ponds. Where feasible, the top of the facilities would be designed to slope toward the open pit. The sediment ponds at the toe of the outer slopes would be designed to store and release up to the 10-year, 
24-hour storm event so that suspended sediment concentrations of discharged water are no greater than background conditions. 


Stormwater diversion channels would be constructed to route noncontact surface water runoff around the proposed project area and from undisturbed areas within the proposed project area to natural drainages downgradient of the mine site. Stormwater (contact water) from the mine pit, ore processing facilities, and mine maintenance plant areas would be prohibited from surface discharge by the stormwater permit. Stormwater from the waste rock and tailings facilities, including the waste rock buttresses that are not reclaimed or stabilized, would be routed to sediment control structures, where any overflow discharging offsite would be monitored for chemical and sediment content in accordance with ADEQ’s mining stormwater general permit. 


General structures were designed using a precipitation-runoff simulation computer program developed by the USACE. Two calculations were evaluated (the peak flow and the runoff volumes) for Rosemont Copper Company’s selection of the most practical and protective methodology and criteria for use (Tetra Tech 2010b). 


Active stormwater control would continue after the mine closes, as required by the ADEQ’s mining stormwater general permit and the erosion control provisions of the mine land reclamation plan, administered by the Arizona State Mine Inspector. 


Compliance Point Dam 


The compliance point dam would serve as the final compliance point where stormwater can be monitored. The dam would be approximately 6 feet tall and approximately 100 to 200 feet wide, with a storage capacity of approximately 2 acre-feet. It would be constructed in year 0 using inert waste rock as an Arizona Department of Water Resources nonjurisdictional, unlined embankment. Normally, the area behind the embankment would be empty. During storm events, water would be temporarily impounded and slowly released through the porous rock-fill dam. Large storm events would overtop the dam and proceed downstream, as permitted under Section 401 of the Clean Water Act (CWA). The compliance point dam would be evaluated after closure of the proposed project facilities. The dam would be removed if it complies with the Section 404 permit at that time and if it is determined that subsequent discharges would meet Arizona Surface Water Quality Standards. 


Primary Access Road 


A new 2-lane gravel road, referred to as the “primary access road,” would be constructed to provide access between SR 83 and the mine (Figure 1). The primary access road would leave SR 83 along a straight section of the highway. At the intersection, SR 83 would be widened and provided with additional lanes. Public use would be restricted on portions of the primary access road during construction and operation of the mine because of safety considerations but would be reopened to the public after closure. Segments of the primary access road would be added to the national forest road system. 


Mine-related traffic on SR 83 during operations would primarily consist of trucks carrying supplies to the proposed project, trucks carrying concentrate and copper cathodes from the proposed project, and employee traffic. Copper and molybdenum concentrate shipments would form the largest number of routine truck shipments, with approximately 56 round trips per day, 7 days a week. Major equipment arriving by rail may be received at the Port of Tucson, which is located near Vail, Arizona. Construction traffic would use SR 83 and existing Forest Road 231 to access the site until the new primary access road is constructed. This may require an upgrade of that road within the current roadway configuration.


Secondary Access Road 


Approximately 1 mile of gravel road would be constructed from the processing facilities to the existing road over Lopez Pass, to function as the “secondary access road” (Figure 1). The road over Lopez Pass would be improved for use of 2-wheel-drive vehicles. The secondary access road would be used only to access the utility lines and water pipeline. Workers would not use the secondary access road to commute to the mine and no haul trucks or deliveries would use the secondary access road. The secondary access road would be closed to the public during construction and operation of the mine and would be reopened to the public after closure. Segments of the secondary access road would be added to the national forest road system. 


Other Area Roads 


Existing forest roads, both official and unofficial, that enter the proposed project area would be blocked. Public access would be restricted on portions of the primary and secondary access roads during construction and operation of the mine because of safety concerns. 


Transportation on State Route 83


Mine related traffic on SR 83 during operations would primarily consist of trucks carrying supplies to the proposed project, trucks carrying concentrate and copper cathodes from the proposed project, and employee traffic. Copper and molybdenum concentrate shipments would form the largest number of routine truck shipments, with approximately 56 round trips per day, 7 days a week. The largest concentrated volume of mine traffic during a 24-hour period would occur during workforce shift change which would vary between 6 a.m. to 8 a.m. and 4 p.m. to 6 p.m. In addition, there would be equipment and construction material deliveries to the proposed project area. Major equipment arriving by rail may be received at the Port of Tucson, which is located near Vail, Arizona. Construction traffic would use SR 83 and existing Forest Road 231 to access the proposed project area until the new primary access road is constructed. This may require an upgrade to Forest Road 231 within the existing easement in addition to an upgrade of the entrance to SR 83.


Although there have been no studies or indication of increased traffic on Box Canyon Road, it is possible that the road might receive increased traffic as an alternate around SR 83 to avoid slow mining traffic (i.e., a bypass from Tucson to Sonoita). This could be important because the road crosses the north-south spine of the Santa Rita Mountains, an area that might be important for resident or migrating animals (e.g., Golden Eagle, Jaguar, Chiricahua Leopard Frog) 


Reclamation and Closure 


Reclamation of the proposed project would be administered and regulated by the Coronado (36 Code of Federal Regulations [CFR] 228) on National Forest System lands; and administered and regulated for the State of Arizona by the ADEQ (Arizona Revised Statutes 49-241 through 49-252; and Arizona Administrative Code 18-9-101 through 403). The final reclamation concept plan, which would be completed prior to publication of the final EIS (FEIS), would focus on design of the facilities with closure goals in mind.


Rosemont Copper Company is currently developing a Reclamation and Closure Plan to incorporate recent changes resulting from the revised stormwater design and landforming investigation. This Reclamation and Closure Plan is being developed specifically for the Preferred Alternative, and is currently expected to be completed by the end of June (personal communication, Katherine A. Arnold, Rosemont Copper Company, 2012). The plan would accomplish the following: 


Manage operations to minimize environmental impacts, 


Implement concurrent reclamation practices (36 CFR 228 Subpart A),


Constrain disturbances to a minimum number of drainages and minimize downstream hydrologic disturbances, 


Prepare a comprehensive drainage plan, 


Use appropriate technology to minimize the generation of impacted water, 


Reclaim the facilities and roads to blend in with surrounding topography, 


Salvage soil resources, 


Perform selective vegetation removal, 


Revegetate reclaimed surfaces, and 


Prepare an estimated closure cost for a variety of closure scenarios. 


It is anticipated that by year 10, leaching of the heap leach facility would be completed. At that time, the ponds would be decommissioned and residual leach solutions would have evaporated or been processed. Once the ponds are decommissioned and have been deemed closed or are under active management and in compliance with the aquifer protection permit issued by the ADEQ, the facility would be completely covered by waste rock. 


At closure, fence construction for the mine pit would be a minimum of 3-strand barbed wire with warning signs. Arizona Administrative Code R11-2-401 specifies measures that include fencing and signage. Additionally, Rosemont Copper Company would construct structures to provide additional safety protections if needed, such as berms around the pit, possible “tank traps” as necessary to restrict road access, and upgraded fencing (i.e., chain link) if necessary on steeper slope areas above the pit or other areas to provide additional safety protections. Operating facilities at the proposed project site would be demolished and removed, and building foundations would also be removed. All areas would be investigated for contaminants, and any contaminated soils, reagents, or fuels would be disposed of off-site at licensed facilities. Postmine land use on National Forest System lands would follow the forest plan that is in place at that time. Postmining/closure reclamation objectives for Rosemont Copper Company’s private property could include dispersed recreation, wildlife habitat, and ranching. 


Permits and Permitting Processes 


Federal mining laws provide for mineral exploration and development on federal lands, and state and federal environmental laws are intended to ensure that adverse impacts are reduced and that long-term productivity of the surface resources is preserved to the extent practicable. The Coronado, as the lead federal agency for the Rosemont Copper Company’s Project EIS, has a primary role in approving and administering the proposed project. The BLM and USACE are federal cooperating agencies and also have a role in approving the proposed project and administering aspects of the proposed project. As previously mentioned, the Forest Service, as the lead federal agency for the consultation, is required to assess the effects of the proposed action to species listed or proposed for listing under the ESA, and is conducting formal consultation with the USFWS on behalf of the BLM and the USACE. The Coronado accepts certification and other approvals issued by state, local, or other federal agencies as compliance with similar or parallel requirements of its mining regulations. Besides the Coronado, other agencies that require or have a role in issuance of permits or authorizations for the proposed project are the BLM, USACE, U.S. Department of Transportation, U.S. Environmental Protection Agency (EPA), USFWS, Arizona Corporation Commission, Arizona Department of Agriculture, ADEQ, Arizona Department of Water Resources, Arizona State Mine Inspector, State Historic Preservation Office, and Pima County Department of Environmental Quality. These federal and non-federal agencies with authorization or permitting authority may also have continuing responsibility for administering those respective aspects of the proposed project.


The Coronado, BLM, and USACE will each sign a record of decision (ROD) that identifies the selected alternative and specifies activities that are authorized on lands or resources administered by these agencies. However, these activities cannot commence until all appropriate permits and authorizations are in place. The MPO would be revised to reflect the requirements contained in the permits and the ROD and would be submitted to the federal agencies for review and approval. Once the revised MPO is approved and applicable permits issued (such as the Section 404 permit from the USACE), activities on federally administered lands could commence. 


Mitigation Measures Incorporated into the Project Design 


Council on Environmental Quality (CEQ) regulations (40 CFR 1508.20) define mitigation measures as follows: 


Avoiding an impact by not taking a certain action or parts of an action; 


Minimizing an impact by limiting the degree or magnitude of the action and its implementation;


Rectifying an impact by repairing, rehabilitating, or restoring the affected environment; 


Reducing or eliminating an impact over time, through preservation and maintenance operations during the life of the action; and 


Compensating for an impact by replacing or providing substitute resources or environments. 


Mitigation measures are often incorporated as integral components in the design of a project (CEQ 2011). The proposed project contains numerous measures designed to avoid, reduce, rectify, eliminate, or compensate for environmental impacts. The mitigation measures described in this section are mandatory. An interagency task force would be formed to administer the proposed project once approved. The Coronado, ADEQ, and other agencies (as appropriate) would be members of this task force. This group would oversee regulatory compliance and quality assurance/quality control issues related to the proposed project, including implementation and monitoring of mitigation measures. 


While these measures are listed under specific resource area headings, it is important to understand that they typically have benefits for multiple resources. In addition to the mitigation measures that follow, the Forest Service has investigated the feasibility of incorporating geomorphic design concepts (sometimes called landforming) into construction of the Rosemont mine waste rock and tailings piles. Landforms of geomorphic design can create more stable, natural functioning and natural looking topography than conventionally designed landforms, which could mitigate some impacts to water quality and quantity, visual quality, recreation settings, and wildlife habitat. Landforming was investigated during a series of internal Forest meetings to develop conceptual goals, including reducing stormwater storage on site, allowing as much stormwater to pass downstream as possible, and minimizing the importance of the flow through drains on the site. These goals were provided to Rosemont Copper Company for investigation of feasibility and design. Three new conceptual designs were provided by Rosemont Copper Company, and a design to apply to the Preferred Alternative was selected by the Forest Supervisor. Rosemont Copper Company is currently preparing more detailed design and stormwater management plans based on the conceptual design; this work product is currently expected to be completed by the end of June 2012 (personal communication, Katherine A. Arnold, Rosemont Copper Company, 2012). The following mitigation information is summarized from the Reclamation Plan (Tetra Tech 2007a) and Chapter 2 of the Rosemont Copper Company’s Draft EIS (DEIS) (U.S. Forest Service 2011).


Air Resources 


Authorization of a mine involves approval of a Mine Plan of Operation that includes features designed to minimize off-site impacts, including to air quality. Those designs account for reasonably foreseeable environmental conditions and mitigation measures to maintain compliance with all federal air quality standards. These design and mitigation measures would be considered enforceable conditions with an Air Quality Permit. If an Air Quality Permit is issued, it is the responsibility of the mine owner/operator to maintain compliance with their air permit, if obtained, which would have conditions to limit fugitive dust emissions. Because this permit has not yet been issued, the items below are based on information provided in the permit application. 


The current dust control plan for the use on the unpaved road network includes three options available for use to provide flexibility to alternate between one option and another based on individual needs and ensures that at least a 90% control of particulate matter 10 (PM10) emissions is achieved (Applied Environmental Consultants 2010). There are three dust control options that will be used, either independently or as a combination of all three depending on day to day conditions. The three options are as follows: 


Option A is the application of chemical dust suppressant, such as petroleum resins and acrylic cement, with a reapplication monthly. 


Option B is the periodic watering on days with precipitation of less than 0.01 inch. This option assumes hourly application calculations with application amount differences based on daytime and nighttime watering. 


Option C is the application of chemical dust suppressant with a monthly reapplication, plus watering to increase the efficiency of the suppressants. 


The current dust control plan for open areas and storage piles in active use includes the application of water. Areas that are not actively used would be controlled with the application of sufficient chemical dust suppressant and/or water to develop and maintain a visible crust. Inactive areas would be periodically inspected, and other means of suppression may be applied if necessary. Point source pollution control equipment would be used on all process equipment with significant emissions potential. Containment on processes with low emissions potential would be accomplished by water sprays or physical enclosures. Point source emissions limits that are stricter than federal and county requirements would be met. Newer engine designs would be used in mobile sources; these newer designs are subject to stricter federal regulation and would result in lower emissions. 


Tailings would be managed as they are placed within the tailings facilities. Tailings would be compacted using large equipment in the areas near the buttress. Compaction and other construction specifications would be dependent on their location within the tailings area and would be specified in the tailings operations and management plan. Rosemont Copper Company would follow specified procedures contained in material safety data sheets to reduce impacts of chemical releases into the atmosphere. Materials include chemical or physical dust control agents, organics, inorganic binders, and/or stabilizing polymers. To avoid aerosol losses to the wind, emitters (similar to drip irrigation) would be used to apply acid leaching solution to the oxide ore heap leach pad.


While waste rock fugitive dust control measures are not specifically discussed in the dust control plan, the EPA states, “Waste Rock dumping can generate dust, but this generally consists of coarse particles that settle out rapidly with no other controls” (EPA 1994:3–11). 	Comment by vboyne: Is this EPA 1993, or a new citation?


Rosemont Copper Company would use low-sulfur diesel fuel onsite for all stationary equipment and would ensure that construction equipment is properly maintained at all times, that engines do not unnecessarily idle, and that equipment is tuned to manufacturers’ specifications. 


Based on the information provided in Rosemont Copper Company’s revised modeling protocol, Rosemont Copper Company’s has re-evaluated its proposed operations and will be making the following changes that affect particulate matter (PM) and gaseous emissions: 


· Six of the haul trucks will have Tier 4 engines rather than Tier 2 engines. The Tier 4 emission standards introduce substantial reductions in tailpipe emissions; including particulate matter than that of Tier 2 engines meet the 2010 national standards for emissions. 


· The entry road will be paved (a distance of 3.1 miles) as will access and main roads that are not traveled by haul trucks. 


· Changes to the lime systems, including slaking all lime in two lime slakers (controlled by a scrubber) prior to distribution to various processes.


· Seven cartridge filter dust collectors will be installed in lieu of the six less-efficient wet scrubbers, and a cartridge filter dust collector will be installed for the molybdenum dust collector.


An air quality permit is a requirement under the Clean Air Act, whose regulatory authority has been delegated from the EPA to the Pima County Department of Environmental Quality to implement and enforce applicable federal air quality standards. Development of a dust control plan is part of the permitting process. The Rosemont Copper Company’s Project Dust Control Plan includes measures to reduce dust and its potential effects on air quality through a variety of onsite dust control measures, many of which have been described above. Further details can be found within Rosemont Copper Company’s air quality permit application. 


Community, Social and Cultural 


Rosemont Copper Company intends to establish the Santa Rita Mountains Community Endowment Trust, for the purposes of funding priority community projects that include community recreation, cultural, and environmental conservation. The endowment would comprise assets, commitments, and funding from Rosemont Copper Company, including conservation easements and restrictive covenants donated in the first year of production ($6 million), $500,000 contributed from Rosemont Copper Company each year for 25 years ($12.5 million), and up to $25 million in variable contributions from Rosemont Copper Company, based on the price of copper (Rosemont Copper Company 2010). Because the Trust would be established as an independent charitable trust, with a Board of Trustees and Advisory Council, the projects that the Trust would fund would be decided at a later date, upon the board’s specific decisions. 


Production and Operation Blasting Plan 


Rosemont Copper Company would prepare a production and operation blasting plan that would require that Rosemont Copper Company and any successors in interest or ownership of the mine be required to repair or otherwise pay for all damages to area residential, historical, or other structures resulting from blasting associated with mining activities. A blast monitoring program would be included in the blasting plan, with monitoring points located between the areas to be blasted and sensitive receptor sites. Results of blast monitoring would be available to agencies and local residents upon request. The production and operation blasting plan would not be required or available until after the Record of Decision, but prior to approval of a Final Mine Plan of Operations (personal communication, Katherine A. Arnold, Rosemont Copper Company, 2012).


Hazardous Materials 


In order to reduce potential human health and environmental risks, hazardous materials and substances would be managed and contained within facilities that are designed, constructed, and maintained to meet applicable laws and regulations. These facilities would include leak containment and recovery systems as required and adequate stormwater management and drainage systems to prevent contamination outside containment areas. 


Mine Safety and Health Administration regulations require Rosemont Copper Company to maintain material safety data sheets available to workers and to provide notification to site visitors of potential hazards. Material safety data sheets would be provided to appropriate emergency response departments and hospitals and would be available for employees and visitors entering the proposed project area. 


Land Impact 


The design of the proposed project includes a mine footprint that is substantially smaller than conventional mines with similar production capacity. This is because of the use of dry-stack tailings technology; implementation of 3.5:1 side slopes (horizontal:vertical) on the outer surface of the dry-stack tailings facility and waste rock facilities; and a revegetation program. The use of dry-stack tailings facilities would also avoid some visual impacts and would enhance reclamation, compared with the use of traditional tailings settling ponds. Filtered tailings would be transported, spread, and compacted to form an unsaturated, dense, stable tailings stack that would include a surrounding rock and soil buttress seeded for revegetation.


Noise 


Rosemont Copper Company has proposed to use some noise management techniques and operational tools to minimize noise generated during mine operations. Blasting only during daylight hours and sequenced blasting using time-delay technology have been incorporated into the proposed project design. Another tool to be used is attenuated back-up alarms that are electronically modulated to meet federal requirements. Procedures to be used are prohibiting jake-brake use on the primary access road and enforcing speed limit designations. 


Light Pollution 


To the extent allowed under the Mine Safety and Health Administration, all exterior and access route lighting would be designed and operated with the intent to reduce nighttime light pollution. Rosemont Copper Company has developed a revised lighting plan that identified steps that would be taken to achieve the goals of the 2006 City of Tucson and PCOLC while also protecting the safety of the workers and visitors to the proposed project facilities (Monrad et al. 2012). The revised lighting plan reduces the amount of light proposed for the site by at least 75%, and incorporates additional mitigation measures. Where safety requirements allow, outdoor lighting design incorporated the following: appropriate shields; dimmers and/or full cutoff lighting fixtures; timers; motion detectors; directional lighting; limited spectrum technologies; and production of the minimum lumens practicable. In addition, structures are to be designed and painted to be non-reflective to reduce glare and incorporate strategic placement of lighting fixtures. 


The light pollution mitigation recommendation report identifies the six principal mitigation strategies that were used to develop a lighting design plan (Monrad et al. 2012):


1. Employ 21st century light sources (e.g., light emitting diodes [LED], induction, organic LED, or plasma) and use sustrategies such as adaptive lighting and on-demand lighting


2. Employ very well shielded and aimed light sources


3. Spectral control with the ability to manage the emission of certain wavelengths


4. Use the smallest necessary light source (i.e., “lumen package”)


5. Address the environmental concerns of native flora and fauna


6. Use solid-state lighting for vehicular-mounted task lighting to impart less stray light and direct more useful light to critical task and operation areas


The one mitigation strategy that specifically addresses the environmental concerns of native flora and fauna includes the use of specific LED lighting solutions (Monrad et al. 2012). This strategy includes limitations on the use of sub-500 nanometer lighting spectra (generally blue light) that will be applied to minimize the impact to the night environment. The control of sub-500 nanometer wavelengths is a known factor in minimizing artificial lighting effects upon nighttime insects and their predators.  


Plants and Animals 


Rosemont Copper Company would revegetate disturbed areas with native vegetation, excluding the pit area. A site seed mix has been developed from tests with native plant species that can be used to reclaim the proposed project area (Fehmi 2007, Fehmi et al. 2008), and seed mixes and methodology for revegetation will be determined in a Reclamation and Closure Plan currently under development to include the most recent changes to stormwater design resulting from the landforming investigation; the Reclamation and Closure Plan is currently expected to be complete by the end of June 2012 (personal communication, Katherine A. Arnold, Rosemont Copper Company, 2012). This includes linear features such as utilities and pipelines, which would be reclaimed to avoid fragmentation of native biological communities. Specifications would be included in the reclamation plan. Process water ponds, such as raffinate ponds, pregnant leach solution collection ponds, or chemical or fuel storage areas, would be enclosed, covered, or otherwise managed to protect wildlife, livestock, and public safety. Location and construction criteria for the proposed project facilities would prevent deleterious exposure of livestock, wildlife, and birds to toxic chemicals or hazardous conditions created by, used in, or resulting from processing operations. Further details are contained in the preliminary MPO. In order to reduce or avoid impacts to habitat specific to rocky slopes on the east side of the Santa Rita Mountains, including talus slopes, the west side pit operations power loop would be located within the disturbance perimeter of the ultimate pit and diversion structures. Species-specific conservation measures are described in the Effects Analysis section.


Invasive Species Control Plan 


Invasive species must be addressed as directed by Executive Order 13112, “Invasive Species,” and Rosemont Copper Company is currently planning to complete a comprehensive invasive species control plan by the end of June 2012 (personal communication, Katherine A. Arnold, Rosemont Copper Company, 2012). Rosemont Copper Company would monitor disturbed and revegetated areas associated with mine activities for noxious and invasive species. The Rosemont Copper Company’s Project Invasive Species Control Plan would address the risk of noxious and invasive weed infestation of disturbed areas, and invasions by non-native species such as American Bullfrogs, Northern Crayfish, and non-native Tiger Salamanders, and would contain specific measures to prevent, control, and reduce noxious weed introduction throughout the proposed project area. It would stress that noxious and invasive weed prevention is preferable to remedial action and would include provisions to this effect. If noxious and invasive weeds do invade disturbed areas, Rosemont Copper Company has committed to remove them by hand, spray, mechanical, or other approved methods. The effectiveness of the invasive species control plan would be reported on in the monitoring plan. Actions to control invasive or noxious plant species would be required to comply with the Environmental Assessment for the Invasive Exotic Plant Management Program (U.S. Forest Service 2004). 


Reclamation Plan 


A mine reclamation plan is required by Forest Service regulations and is subject to approval by the Arizona State Mine Inspector for reclamation on private lands. According to the Forest Service reclamation policy, “Reclamation shall be an integral part of Plans of Operations that propose surface disturbance” (U.S. Forest Service 1990:2840.3[1]). The policy requires that disturbed lands shall be reclaimed to a condition that is “consistent with forest land and resource management plans, including applicable State air and water quality permits” (Forest Service 1990:2840.3[2]). In accordance with the Forest Service reclamation policy, the preliminary MPO includes a description of the design approach and goals of the proposed reclamation activities for the proposed action in the reclamation and closure plan (Tetra Tech 2007a). According to the preliminary MPO, the three regulatory programs that form the framework of the reclamation and closure plan are the requirements of the Forest Service Reclamation Policy, Arizona Mined Land Reclamation Act, and ADEQ Aquifer Protection Permit program. The Rosemont Copper Project Company’s Reclamation and Closure Plan’s approach to reclamation is to exceed regulatory requirements by employing reclamation activities concurrent with mining operations. 	Comment by vboyne: What is going on here?


Rosemont Copper Company is currently developing a Reclamation and Closure Plan to incorporate recent changes resulting from the revised stormwater design and landforming investigation. This Reclamation and Closure Plan is being developed specifically for the Preferred Alternative, and is currently expected to be completed by the end of June 2012 (personal communication, Katherine A. Arnold, Rosemont Copper Company, 2012).


Revegetation 


Rosemont Copper Company commenced revegetation studies in 2007 to ensure that any revegetation program it uses would be a success and avoids the spread of invasive plant species. As a result of cooperative studies with the University of Arizona, School of Natural Resources and the Environment, a site seed mix has been developed from tests with native plant species that can be used to reclaim the proposed project area (Fehmi 2007, Fehmi et al. 2008). Rosemont Copper Company has continued the revegetation studies and has recently extended these contracts to incorporate ranching impact assessments to determine appropriate livestock management on reclaimed areas and to determine how to best incorporate the possible beneficial uses and impacts associated with grazing. These results are expected to be incorporated in to the Reclamation and Closure Plan currently being developed (personal communication, Katherine A. Arnold, Rosemont Copper Company, 2012).


Rosemont Copper Company would revegetate tailings and waste rock piles with the intent to reduce visual impacts, reduce potential erosion, and recover vegetation for wildlife habitat and livestock grazing. Revegetation plans would be consistent with Forest Service policy and would be approved by the Coronado. Slopes on waste rock and tailings piles would be designed to be flat enough to support successful revegetation where applicable. Revegetation of disturbed areas would include use of a Forest Service approved seed mix that would generally match the native assemblages currently on-site and include native grasses, forbs, and wildflowers, as well as planting of native shrub and tree species in key areas such as highly visible slopes and where needed for stability. Rosemont Copper Company would consider inclusion of those species important to traditional Native American cultural uses in the area and traditional and heritage livestock and wildlife uses of local plant species; furthermore, plant species selection would strive to balance heritage use species with natural environment and stabilization criteria. Specific provisions to prepare seedbed and reseed any project related disturbances along Pima County right-of-way or roadway would be developed (i.e., Santa Rita Road). Rosemont Copper Company, in conjunction with the Forest Service, would also determine the feasibility of planting vegetation on broken ledges on visible parts of the pit wall. 


Rosemont Copper Company would identify reference sites in the mine vicinity that would be used to calculate native species’ occurrence, density, and cover. Aspect, elevation, and location (ridge versus canyon bottom) would be considered. Based on reference site data, Rosemont Copper Company would provide appropriate native seed mixes and plant lists for the Coronado approval prior to any site revegetation. Rosemont Copper Company would select species capable of being self-sustaining and would include species with the ability to provide erosion control and stability. Specifications and goals for the salvage, storage, and reuse of growth media (topsoil) from disturbed areas would be developed with the goal of providing sufficient cover on all disturbed areas to be reclaimed. Unless otherwise specified, Rosemont Copper Company would provide for a minimum of 1 foot of growth media cover over final waste rock slopes, waste rock surfaces, waste rock benches, completed tailings buttress, water diversion fill slopes, plant site fill slopes, construction laydown areas, facility plant site following final removal of equipment, and temporary roads. The areas to be revegetated would be contoured, graded, prepared, and seeded. Storage of growth media would require placement of growth media stockpiles in locations that are protected from mining operations and associated activities, stable, isolated from surface water, gently sloping, and well drained. Growth media stockpiles would be convex in shape and would have slopes no steeper than 3:1 (horizontal: vertical). Stockpiles would be revegetated with native species no later than the first growth season following construction to minimize erosion. No persistent nonnative species would be used in reclamation except as specifically allowed and approved by the Forest Service, where some locally important nonnative species may already be established. Sediment control structures would be installed or other best management practices implemented as needed to protect growth media from loss. Finally, growth media stockpiles would be used quickly during concurrent reclamation to minimize the length of storage time. 


Rosemont Copper Company would take appropriate actions to ensure that plants are successfully established. At the end of mine operations, Rosemont Copper Company would reclaim sites that contain structural improvements by removing all unneeded ore processing facilities, ancillary facilities (including foundations), and utility lines. Growth media would be placed on reclaimed areas and revegetated with native grasses, trees, and/or shrubs to meet desired conditions, to be determined by the Forest Service.


Transportation Plan 


Rosemont Copper Company has agreed to develop a comprehensive Rosemont Copper Company’s Project Transportation Plan for all project related roads on National Forest System, ASLD, and BLM-administered lands. The transportation plan would address maintenance standards; levels of appropriate use; methods to maintain the roadways sufficiently to prevent washboard, rutting, and drainage problems; commitment to replace surfacing lost to drainage; commitment to repair roads damaged by use; commitment to restore temporary roads to natural preoperation conditions during reclamation/closure; and installation and maintenance of wildlife crossing structures (e.g., corrugated metal pipes) under the primary access road at locations of known wildlife concentration. The Transportation Plan is a document that would not be developed until after issuance of the Record of Decision and prior to approval of the Final Mine Plan of Operations (personal communication, Katherine A. Arnold, Rosemont Copper Company, 2012).


To address potential vehicle emissions from increased vehicle trips to the proposed project area, the transportation plan would identify carpooling opportunities for employees, establish a “park and ride program” for workers during all phases of the proposed project to distribute peak travel operations during the morning and evening commute periods to minimize congestion, and manage trucking to reduce impacts to SR 83 and overlap with school traffic to the extent possible. The transportation plan would also strive to minimize construction related trips of workers and equipment, including trucks and heavy equipment. 


Rosemont Copper Company would provide a multiplate (or equivalent) underpass to accommodate bicyclists, livestock, hikers, and pack stock under the secondary access road where the Arizona National Scenic Trail crosses the road. The location would be determined based on which alternative is selected in the ROD. The Coronado would work with the Arizona Trail Association in the design and location of this crossing. It is understood that equestrians and bicyclists may be required to dismount for passage.


Visual Quality 


Evaluation of using geomorphic design is ongoing and various concepts may be included, as feasible, depending on the alternative that is selected. Conceptual ideas include site-specific outer-berm mitigation and/or lower edge or basal lift along sides that are more visible to the public at levels that would be most visible to recreationists. Establishment of a work group to include mining, landscape, reclamation, ranching, hydrology, and operations team members would be used to develop functional surface management criteria for final design integration. 


Water Resources 


In order to conserve water, Rosemont Copper Company has committed to filter the tailings and maximize water conservation, as detailed in the preliminary MPO (WestLand 2007). The filtered tailings would reduce Rosemont Copper Company’s consumption of water by 50% to 60% over traditional industry designs. In addition to filtering the tailings, Rosemont Copper Company has also included in their facility designs a number of ways in which they would maximize the reuse of process water and stormwater. 


Rosemont Copper Company has voluntarily committed to implement regional groundwater mitigation measures within the Tucson Active Management Area. Rosemont Copper Company would do the following: 





Use available Central Arizona Project water as a source to conduct recharge within the Tucson Active Management Area. Note that this compensatory mitigation is dependent on Central Arizona Water Project water’s being available to Rosemont Copper Company. 


Recharge as close as possible within the Tucson Active Management Area to the Rosemont Copper Company supply well field. 


Balance Central Arizona Project storage credits with water to be pumped from mine supply well field, with the intent to maintain a surplus inventory of storage credits prior to pumping groundwater for mineral extraction use. 


Water storage and use inventory records would be maintained to show that Central Arizona Project recharge credits are balanced against groundwater removed from the Tucson Active Management Area until at least 5 years following completion of the extraction of the ore. Rosemont Copper Company would annually fund the U.S. Geological Survey (USGS) to operate and maintain the existing surface water flow measurement gage at Barrel Canyon. After 5 years postmining, the USGS may fund the gage or remove it at their discretion. 


Small retention structures would be constructed on waste rock structures to facilitate infiltration of stormwater and contribute to local groundwater recharge. These retention/infiltration basins would be managed to optimize maintenance of surface water and groundwater quality. Rosemont Copper Company would manage water on the tailings storage and waste rock facilities to avoid or reduce erosion as described previously. Where mine facilities remain over the long term, specific dam safety permit limits require Rosemont Copper Company to install permanent water control structures that may exist beyond the life of the mine. Specific permit conditions provide for periodic monitoring and maintenance of spillways, diversions, and other permanent facilities. The design and location of the heap leach facility is also considered mitigation for these structures (EPA 1994). This lined facility is designed to collect all possible drainage and solution, is on top of a stable rock location, and would be encapsulated by waste rock to protect from stormwater infiltration up to the maximum reasoned storm event. 


Water Source Enhancement and Mitigation Plan 


Rosemont Copper Company would replace or repair water guzzlers, stock tanks, and other human created water supply structures lost to wildlife or grazing use, whether through direct or indirect project-related impacts. The result would be no net loss in the current pre-project number of human created water sources for livestock and wildlife. This requirement would be stipulated in a water source enhancement and mitigation plan and would apply to private and public lands contained within Rosemont Copper Company’s Forest Service grazing permits. Full details of the placement and type of water source replacement would be developed during consultation with the USFWS. A draft water source enhancement plan is currently expected to be completed by mid-June 2012, with a final water source enhancement plan prepared by issuance of the Record of Decision (personal communication, Katherine A. Arnold, Rosemont Copper Company, 2012).


Aquifer Protection Permit 


The aquifer protection plan is embodied within the Aquifer Protection Permit issued by the ADEQ. Rosemont Copper Company must obtain an aquifer protection permit to comply with the Arizona Revised Statutes, and the ADEQ has the regulatory authority to regulate groundwater quality. The aquifer protection permit addresses requirements to manage discharges so that they do not cause or contribute to a violation of aquifer water standards at the point of compliance or, if the standards are exceeded at the time of permit issuance, then the requirement is to manage the discharges so that they do not cause further degradation of the water quality. Permit acquisition requires the preparation of necessary studies and technical reports as prescribed by the ADEQ, which would be relied on to issue the authorizing or regulatory permit. 


On May 16, 2011, Rosemont Copper Company submitted documents to the Coronado and ADEQ that describe and commit to measures to identify and ensure isolation of potentially acid-generating waste rock, prevention of acid generation from mine waste, and any additional mitigation measures that may be necessary should prevention measures fail. These include the development of a plan to identify and manage materials using geochemical analysis and acid-base accounting methods. 


A baseline monitoring program has been implemented as part of the monitoring plan proposed in the aquifer protection permit in order to establish ambient conditions prior to operations. This program is in place to determine the amount of chemical constituents, such as sulfate and chloride already in the aquifer. Ambient groundwater quality would be established prior to aquifer protection permit regulated facilities begin operation. A tailings operation and management plan would be prepared to address requirements of the aquifer protection permit. Tailings would be managed as they are placed within the tailings facilities. Compaction and other construction specifications would be dependent on their location within the tailings area and would be specified in the tailings operations and management plan. A contingency plan was created and proposed in the aquifer protection permit application submitted by Rosemont Copper Company. This plan outlines the contacts responsible for coordinating an emergency response. The plan (Tetra Tech 2009a) states that an emergency response is necessitated “if a discharge results in any of the following: 	Comment by vboyne: TT 2009a is APP application


A violation of an Aquifer Quality Limit; 


An exceeded Alert Level; 


A violation of any other permit condition, such as a Discharge Limit, where there is a potential impact or unauthorized discharge to groundwater; or 


An imminent and substantial endangerment to the public health or the environment.” 


Stormwater Pollution Prevention Plan 


This plan is required by the ADEQ as part of the process for obtaining coverage under the multisector general permit, which is also required under Section 402 of the CWA. This permit requires the preparation of a stormwater pollution prevention plan and implementation of control measures, as outlined by the ADEQ’s Arizona Pollutant Discharge Elimination System Multi-sector General Permit program. The use of best management practices is an integral part of these plans and permits. The Stormwater Pollution Prevention Plan would be completed after preparation of a revised site water management plan (currently expected by the end of June 2012), and typically requires at least one month for completion (personal communication, Katherine A. Arnold, Rosemont Copper Company, 2012).


Mitigation for Impacts to Potentially Jurisdictional Waters of the United States 


Many of the named and unnamed ephemeral drainages within the proposed project area have been determined to be potentially jurisdictional WUS of the USACE. WestLand Resources Inc. (2010) has completed a jurisdictional delineation to map and estimate the total acreage of potentially jurisdictional drainages in the proposed project area and associated waterline. The preliminary jurisdictional waters delineation was approved by the USACE on November 1, 2010. The delineation estimates that there are approximately 123 acres of WUS within the proposed project area: approximately 101.6 acres within the project area and 21.4 acres in the TEP and water line utility corridor. The potentially jurisdictional areas include the ephemeral drainages associated with Barrel, Scholefield, Wasp, McCleary, Mulberry, and Papago Canyons, as well as numerous small, unnamed, ephemeral tributary drainages that flow into these canyons. WUS support riparian areas and provide natural erosion and sediment control across the watershed. They have the capacity to carry or reduce pollutants and nutrients, thus their loss can indirectly affect water quality. Special aquatic sites, as defined in 40 Code of Federal Regulations 230.3(q-1), include sanctuaries, refuges, wetlands, mud flats, vegetated shallows, coral reefs, and riffle and pool complexes. Two potentail special aquatic sites were identified within the proposed project area and consist of wetlands associated with Scholefield and Fig Tree Springs. 	Comment by Angela Barclay: Onsite Riparian Habitat Assessment, 


The proposed project is expected to directly impact 37.7 acres owing to the construction of the waste rock dumps, tailing piles, leach pad, plant site, and pit (WestLand 2011). The proposed and indirectly impact 2.2 acres of WUS, and directly impact 207.5 acres of riparian habitat, but not impact any special aquatic sites. Impacts to Scholefield and Fig Tree Springs are likely to occur within the active life of the mine as a result of drawdown in the regional aquifer. Approximately 0.8 acre of riparian vegetation associated with these springs likely would be lost completely (WestLand 2010b).	Comment by Angela Barclay:  Proposed Mitigation Concept	Comment by Angela Barclay: Incorrect reference: I don’t know to which report this is referring. CWA permit application?


Rosemont Copper Company would comply with mitigation specifications identified in the CWA Section 404 individual permit. Rosemont Copper Company has committed to mitigate for loss of WUS in accordance with the April 10, 2008, “Final Rule for Compensatory Mitigation for Losses of Aquatic Resources” (Federal Register 73:19594). This potentially includes the purchase and set aside of off-site mitigation areas, payment in lieu of mitigation to an established restoration program, and/or permittee responsible on-site mitigation (WestLand 2011). The USACE Habitat Monitoring Plan is included in the DEIS as an appendix. 	Comment by vboyne: Heidi, this is in Lit cited as ACOE_EPA_2008.  Is this in-text citation normal?  Or should be changed to (U.S. Army Corp of Engineers and EPA 2008)?	Comment by Angela Barclay: Proposed Mitigation Concept


Monitoring and Evaluation 


Monitoring is fundamental for ensuring the implementation and effectiveness of mitigation commitments, meeting legal and permitting requirements, and identifying trends and possible means for improvement (CEQ 2011). CEQ regulations explicitly require that “a monitoring and enforcement program shall be adopted . . . where applicable for any mitigation” (40 CFR 1505.2(c)). 


Monitoring and evaluation apply at both the forest plan and project-specific levels. The National Forest Management Act requires that national forests monitor and evaluate their forest plans (36 CFR 219.11) and addresses monitoring requirements contained in site-specific decisions. Chapter 6 of the “Coronado National Forest Land and Resource Management Plan” addresses monitoring and evaluation activities that are part of forest plan implementation. Title 36 CFR 219.11(b) states, 


Monitoring of site-specific actions. The decision document authorizing a site-specific action should describe any required monitoring and evaluation for the site-specific action. The responsible official must determine that there is a reasonable expectation that anticipated funding is adequate to complete any required monitoring and evaluation prior to authorizing a site-specific action. 


The CEQ (2011) states, “Once an agency determines that it will provide for monitoring in a particular case, monitoring plans and programs should be described or incorporated by reference in the agency’s decision documents. The mitigation plan and program should be described to the extent possible based on available and reasonably foreseeable information in cases where NEPA analysis and documentation are completed prior to final design of a proposed project.” 


Monitoring and evaluation activities would be prescribed, conducted, and/or reviewed by Rosemont Copper Company, the Coronado, the BLM, and other agencies with permitting responsibilities. Rosemont Copper Company would fund monitoring as set forth in the ROD, approved MPO, and final monitoring plan. Other monitoring activities may be associated with the regulatory authority of federal and state agencies and would be funded by permit fees or the agencies themselves as part of their normal activities. 


The Coronado is committed to developing a monitoring plan that meets the guidance and direction specified by the CEQ and in applicable laws and regulations. The framework for such a plan is contained in Appendix C of the DEIS. It is important to note that the full suite of mitigation and monitoring would not be known until many or most of the required permits have been issued, which often contain required measures intended to avoid or reduce environmental effects. It is fully expected that a more detailed and complete monitoring plan would be contained in the FEIS and ROD. 


Evaluation and Reporting 


Title 36 CFR 219.11(d) states, 


Use of monitoring information. Where monitoring and evaluation is required by the plan monitoring strategy, the responsible official must ensure that monitoring information is used to determine one or more of the following: 


1. If site-specific actions are completed as specified in applicable decision documents; 


2. If the aggregated outcomes and effects of completed and ongoing actions are achieving or contributing to the desired conditions; 


3. If key assumptions identified for monitoring in plan decisions remain valid; and/or 


4. If plan or site-specific decisions need to be modified. 


To evaluate the results of monitoring for the proposed project, the forest supervisor would convene a multiagency monitoring group representing applicable state and federal agencies, organizations, and Rosemont Copper Company. The group would meet annually to review monitoring results and determine whether the following applies: 1) monitoring requirements have been completed; 2) monitoring results indicate that effects and results of mining and related activities are within the range of those predicted in the FEIS and ROD; 3) monitoring activities and methods remain valid and are warranted going forward; and 4) changed conditions, if any, dictate modification of the approved MPO and/or ROD. 


Rosemont Copper Company would submit an annual report to the Coronado that contains a description of all activities conducted during the previous year and a summary of the amount of acreage disturbed, status of reclamation, spills or releases of chemicals or fuel, and results of all monitoring plans in a format approved by the Forest Service, including a complete data summary and any data trends, status of mining plan (tons of ore and waste mined and any changes to methods or equipment), and plans for the coming year. Significant changes would be required to be incorporated into the approved MPO and reflected in financial assurance. Past, ongoing, or projected impacts on the environment may also require amendment of the approved MPO, ROD, and/or financial assurance held for the proposed project. 


Postclosure Monitoring 


All reclaimed sites would be monitored twice a year for a period to be determined, in order to evaluate the success of reclamation work. Any areas not meeting the reclamation goals would be analyzed to determine the underlying problems, which would be addressed with a modified plan. In addition, there would be quarterly monitoring of groundwater for a term to be decided by the closure requirements specified in the aquifer protection permit and required by the ADEQ. Locations of point of compliance monitoring wells would not be finalized until the aquifer protection permit is issued by ADEQ; however, these wells are currently proposed to be located near the eastern, downgradient boundary of the proposed management area, within or near McCleary, Scholefield, and Barrel canyons. These wells are proposed to be screened between 4,021 and 4,540 feet above mean sea level. Surface water would be monitored as required in the Arizona Pollutant Discharge Elimination System program following cessation of mining operations. Final monitoring details and locations would be decided when ADEQ provides the corresponding permit. Results of this monitoring would be used to evaluate the success of the measures taken to protect the water resources. Any changes in water quality would be evaluated to determine whether the changes are related to the reclaimed mining features, and appropriate steps would be taken to address the problem. 


Environmental baseline


Land Ownership and Surrounding Land Uses


The action area is a combination of public (federal and state) and private lands, totaling approximately 145,513 acres. Land ownership immediately surrounding the proposed project includes Forest Service, BLM, ASLD State Trust land, and private lands. Land use in the vicinity of the proposed project primarily consists of mining, livestock grazing, and dispersed recreation. Sporadic prospecting reportedly began in the northwestern portion of the proposed project area, the Helvetia mining district, sometime in the mid-1800s. By the 1880s, the production from mines on both sides of the northern Santa Rita Mountains was supporting the construction and operation of the Columbia Smelter at Helvetia on the west side of the Santa Rita Mountains and the Rosemont Smelter in the Rosemont mining district on the east side of the Santa Rita Mountains. Since copper production ceased in 1951, the area stretching from the Peach-Elgin prospect to Rosemont has seen a progression of exploration campaigns. The majority of the land surrounding the proposed project area is currently under permit for livestock grazing. Current rangeland conditions on the district are largely the result of recent drought conditions and an older history of intense grazing pressure that resulted in severe erosion, including arroyo cutting. Recreation activities on lands within and adjacent to the proposed project area include casual or dispersed uses, as well as organized events. Typical recreation activities in the proposed project area consist of motorized vehicle touring (including off-highway vehicle use), dispersed camping, wildlife observation, nature study, bird watching, recreational prospecting, hunting, rock and mineral collection, picnicking, mountain biking, hiking, and horseback riding.


Biophysical Features 


The action area ranges in elevation from approximately 2,740 to 6,610 feet above mean sea level. The topography is dominated by rolling to steep hills, drainages, and canyons. The Santa Rita Mountain range includes numerous drainages that contain riparian vegetation. Barrel Canyon is the principal drainage system within the action area (see Figure 1). Wasp, McCleary, and Scholefield canyons discharge to Barrel Canyon, which discharges to Davidson Canyon and then to Cienega Creek in the northeastern portion of the action area (see Figure 2). Empire Gulch and Gardner Canyon discharge into upper Cienega Creek in the southeast portion of the action area. The northwest side of the action area is drained by a series of unnamed headwater tributaries of Sycamore Canyon. Box Canyon is the major drainage system within the southwestern portion of the action area, west of the main ridgeline. There are 101 springs and seeps (i.e., areas where there is moist soil or lotic or lentic surface water systems) and 148 stock tanks in the action area (Figure 3). Two springs in the action area were identified as being associated with wetlands: Scholefield Spring, located on a tributary to Scholefield Canyon; and Fig Tree Spring, which is a developed spring near the head of a minor unnamed tributary to Sycamore Canyon (WestLand 2010b). The aforementioned water sources provide habitat for aquatic plant and animal species within the action area. Previous mining activity has resulted in a number of mine adits and shafts within the action area (Figure 4); mine adits and shafts provide roosting habitat for bats and other wildlife species (WestLand 2009c; 2009d). 	Comment by vboyne:  a, b, or c?	Comment by vboyne: a, b, c, d, e, or f?


Geology


The oldest, or “basement,” rocks in Arizona are Proterozoic in age. These units are overlain by thick sequences (as much as 1.2 to 2.4 miles) of Paleozoic-, Mesozoic-, and Cenozoic-age (Phanerozoic) sedimentary and volcanic rocks. Three important periods of tectonic activity affected the modern landscape of southern Arizona, including the Rosemont area, as follows: (1) the Laramide Orogeny (mountain-building event), approximately 80 million to 45 million years ago; (2) the mid-Tertiary Orogeny, approximately 25 million to 16 million years ago; and (3) the Basin and Range Orogeny, which lasted until about  5 million years ago (Armstrong and Ward 1991:13.209-210). 


Mineralization episodes are spatially and temporally diverse across Arizona. Titley and Zürcher (2008:275) consider the following mineralizing episodes to be the most important: Paleoproterozoic (approximately 2,500 to 1,600 million years ago), Jurassic (201 to 145 million years ago), late Cretaceous to early Tertiary (Laramide, approximately 80 to 45 million years ago), and middle to late Tertiary. Laramide porphyry deposits in the region extend from Bagdad and Mineral Park in northwestern Arizona southeastward to Cananea in Sonora, Mexico. This regional cluster of deposits is part of the larger, extensive belt of porphyry copper deposits that is traced through the Cordillera of North and South America. The Rosemont deposit is one of more than 35 significant porphyry copper deposits formed in southeastern Arizona and adjacent areas during Laramide time. Gold, silver, copper, lead, zinc, tungsten, and molybdenum in fissure veins and replacement or contact-metamorphic deposits are present within the project area. 


Soils


The proposed project area is in the Basin and Range physiographic province of southeastern Arizona. 
The range of soil characteristics that occur in the proposed project area includes mixed variations of sandy loam, cobbly loam, and gravelly loams, on gentle to steep slopes, and valley bottoms with rock outcrops on side slopes (Natural Resources Conservation Service 2010). Surface water and soils transported from the proposed project area flow into various drainages that then flow first into Davidson Canyon and eventually into Cienega Creek. There are 15 different map units within the perimeter fence of the proposed project area, and they are depicted in Figure 5. Approximately half (51%) of the soils in the analysis area have severe erosion potential, followed by soils with moderate (37%) and slight (11%) potential for erosion. 









Figure 3. Springs, seeps, ponds, and stock tanks within the action area.









Figure 4. Mine adits and shafts within the action area.



Figure 5. Soil types within the action area. 



Vegetation Communities


Uplands


The action area is located in three upland vegetation communities: semidesert grassland, Madrean evergreen woodland, and Chihuahuan desertscrub (Brown 1994) (Figure 6). Semidesert grassland, characterized by open grasslands with widely scattered shrubs and cacti, generally covers the lower elevations of the action area. Madrean evergreen woodland mostly covers the higher elevations of the action area, generally in the western and southern areas, and is characterized by open woodlands or savanna, primarily consisting of trees interspersed with grasses and forbs. Chihuahuan desertscrub is dominated by the shrub, creosotebush (Larrea tridentata var. tridentata), on plains, low hills, and valleys on the uplands surrounding middle Cienega Creek.





Semidesert Grassland. There is a total of approximately 107,396 acres of the semidesert grassland vegetation community in the action area. In the semidesert grassland vegetation type, composition, and density varies with geographic location, precipitation, and topography. Some areas within this vegetation community are nearly barren with an abundance of sand, rock, gravel, scree, or talus, while other areas may have sparse to dense vegetation cover that includes succulent species, grasses, shrubs, scattered trees, and some herbaceous cover (Brown 1994; U.S. Forest Service 2009). Within the action area, semidesert grassland is characterized by grasses interspersed with a variety of low-growing trees, shrubs, and cacti, including whitethorn acacia (Acacia constricta), catlaw acacia (A. greggii), prickly-pear cactus (Opuntia spp.), cholla (Cylindropuntia spp.), soaptree yucca (Yucca elata), beargrass (Nolina microcarpa), desert spoon (Dasylirion wheeleri), and agave (principally Agave schottii and A. palmeri). Native grass species include black grama (Bouteloua eriopoda), blue grama (B. gracilis), sideoats grama (B. curtipendula), hairy grama (B. hirsuta), buffalo grass (B. dactyloides), plains lovegrass (Eragrostis intermedia), little bluestem (Schizachyrium cirratum), plains bristlegrass (Setaria machrostachya), fluffgrass (Dasyochloa pulchella), burrograss (Scleropogon brevifolius), and slim tridens (Tridens muticus). The non-native Lehmann lovegrass (E. lehmanniana) is one of the more abundant nonnative grass species semidesert grassland portions within the action area. 


Madrean Evergreen Woodland. There is a total of approximately 30,417 acres of the Madrean evergreen woodland vegetation community mapped within the action area (Brown 1994; U.S. Forest Service 2009). The Madrean evergreen woodland vegetation community occurs on foothills, canyons, bajadas, and plateaus between semidesert grasslands and montane conifer forests; however, in the action area, virtually all of the Madrean evergreen woodland (sensu Brown 1994) is the lower end, more appropriately termed Madrean encinal (oak) woodland, as opposed to the upper end, usually termed Madrean pine/oak woodland, and trees indicative of the Madrean pine/oak woodland are absent (McLaughlin and Van Asdall n.d. [1977]). This community is dominated by evergreen oaks, and in the action area, common oak arizonica). Other tree species present are alligator bark juniper (Juniperus deppeana), one-seed juniper (J. monsperma) species include Emory oak (Quercus emoryi), Mexican blue oak (Q. oblongifolia), and Arizona white oak (Q. monosperma), velvet mesquite (Prosopis velutina), and Mexican pinyon (Pinus cembroides). All of the shrub and warm season grass species and other ground cover listed in the semidesert grassland section can also be found in areas dominated by the Madrean evergreen woodland vegetation community. 















Figure 6. Vegetation types within the action area.






Chihuahuan Desertscrub. There is a total of approximately 2,622 acres of the Chihuahuan desertscrub vegetation community in the action area. Chihuahuan desertscrub is limited to uplands in the vicinity of Cienega Creek within the action area (Brown 1994). The action area is within the Mexican Highlands Ecoregion, the Chihuahuan Desert influences this ecoregion, and McLaughlin and Van Asdall (1977) noted that Chihuahuan desertscrub vegetation components are present in the mine site area. Shrubs such as creosotebush and whitethorn acacia dominate the Chihuahuan desertscrub vegetation community. Other vegetation in this community includes very large yucca (Yucca spp.), which grow among grasses (mostly Bouteloua spp.) or scattered shrubs (e.g., desert zinnia [Zinnia acerosa] and condalia [Condalia sp.], agave (Agave spp.), ocotillo (Fouquieria splendens), jatropha (Jatropha sp.), and scattered cacti. 


Sonoran Desertscrub. Sonoran desertscrub is located outside the action area (Brown 1994); however, the action area falls within the Mexican Highlands Ecoregion, and the Sonoran Desert influences this ecoregion. One portion of the action area that contains elements of the Sonoran desertscrub biotic community is downstream, near the point where Davidson Canyon merges with Cienega Creek. The other portions of the action area that exhibit characteristics of the Sonoran desertscrub biotic community are the areas proposed for utility lines and access roads connecting the mine operations to the town of Sahuarita. The conspicuous vegetation of the Arizona Upland subdivision of the Sonoran Desert includes saguaro (Carnegiea gigantea), palo verdes (Parkinsonia spp.), creosotebush, and numerous species of cacti, such as chain fruit cholla (Cylindropuntia fulgida), and Engelmann prickly pear (Opuntia phaeocantha var. phaeocantha). Birds are often associated with (e.g., nest in) the saguaro and cholla cacti, as well as palo verdes. 


Riparian


The word “riparian” is used to describe plant communities associated with natural washes, rivers, ponds, and springs. Riparian plant associations occur along a continuum of available soil moisture, and regulatory agencies and researchers have consequently developed numerous and varied definitions of riparian (WestLand 2010). Some definitions relate directly to the nature of the water supply (e.g., perennial streams only), others relate to the condition and nature of the habitats associated with the watercourse (e.g., vegetation location, density, and composition), and still others use definitions that incorporate varied combinations of these factors.	Comment by vboyne: a, b, or c?


The Forest Service recognizes two riparian vegetation communities within the action area: interior riparian deciduous woodland; and ephemeral fluvial systems, which support upland vegetation (Robbie 2009). These vegetation communities are present in drainages within the action area and along downstream portions of Cienega Creek, Davidson Canyon, and Barrel Canyon. There is a total of approximately 5,079 acres of riparian vegetation communities in the action area. This acreage is a combination of those mapped for interior riparian deciduous woodland and ephemeral fluvial systems supporting upland vegetation. Additionally, two springs in the action area were identified as being associated with wetlands: Scholefield Spring, located on a tributary to Scholefield Canyon; and Fig Tree Spring, which is a developed spring near the head of a minor unnamed tributary to Sycamore Canyon (WestLand 2010). These two springs and seeps, along with numerous other springs and seeps, provide habitat for aquatic plant and animal species, as well as water sources for terrestrial species, within the action area.	Comment by vboyne: a, b, or c?


Interior Riparian Deciduous Woodland. The vegetation in this type is a mix of riparian woodlands and shrublands, with a variety of vegetation associations (U.S. Forest Service 2009). The dominant vegetation varies, depending on a suite of site-specific characteristics, including elevation, substrate, stream gradient, and depth to groundwater. Within the fence line of the preferred alternative, interior riparian deciduous woodland vegetation is confined to portions of Barrel, McCleary, Wasp, Sycamore, and Scholefield canyons. Vegetation includes a variety of trees and shrubs, including Arizona black walnut (Juglans major), Goodding’s willow (Salix gooddingii), netleaf hackberry (Celtis reticulata), desert willow (Chilopsis linearis), desert broom (Baccharis sarothroides), and seep willow (B. glutinosa). Also present are desert false indigo (Amorpha fruticosa), canyon grape (Vitis arizonica), American brooklime (Veronica americana), and southern cattail (Typha domingensis). Within the action area, interior riparian deciduous woodland vegetation extends downstream through Davidson Canyon, Empire Gulch, Gardner Canyon, and Cienega Creek. 


Ephemeral Fluvial Systems Supporting Upland Vegetation. These systems are found along major and minor ephemeral washes that do not contain a perennial flow of water (U.S. Forest Service 2009). This vegetation type is often referred to as xeroriparian vegetation and typically contains plant species also found in neighboring uplands, although riparian plants are typically larger, support a variety of plants and animals that are often considered riparian, and often occur at higher densities than those in the associated uplands, and may occasionally include plant species found in Interior Riparian Deciduous Woodlands although typically at a lower density and frequency. In the action area, this vegetation community occurs in numerous smaller named and unnamed washes where the dominant plant species include Emory oak, Mexican blue oak, Arizona white oak, one-seed juniper, whitethorn acacia, catclaw acacia, and velvet mesquite (McLaughlin and Van Asdall n.d. [1977]).


Aquatic Habitat. Aquatic vegetation is unique to the springs and seeps within the action area and includes obligate wetland plants (i.e., almost always occurs under natural conditions in wetlands) such as seep monkey flower (Mimulus guttatus) and water speedwell (Veronica anagallis-aquatica), and facultative wetland plants (i.e., usually occur in wetlands, but occasionally found in non-wetlands) such as smooth horsetail (Equisetum laevigatum) and Arizona giant sedge (Carex spissa var. ultra) (which is likely a facultative wetland plant). Other riparian plant species documented at springs and seeps in the action area include sycamore (Plantanus wrightii), willow (Salix spp.), netleaf hackberry (Celtis reticulata), and deergrass (Muhlenbergia rigens). Within the action area, moist soil or surface water (both lentic and lotic systems) and associated aquatic vegetation is known to occur at the following springs (WestLand 2011): Basin, Deering, Empire Gulch, Fig Tree, Mudhole, Oak, Ojo Blanco, Rosemont, Scholefield, Sycamore, and Water Develop. Areas of aquatic habitats are too small to map; therefore, they do not appear on Figure 6.	Comment by Angela Barclay: August 19 memo: July 2011 Seeps and Springs Survey


Existing Disturbances


Previous mineral exploration and production activities in the proposed project area have resulted in numerous landscape disturbances, such as mine prospects and adits, mine related access roads, and geotechnical drilling sites. These disturbances are scattered throughout the proposed project area. Additional anthropogenic disturbances have resulted from livestock grazing and all-terrain vehicle (ATV) use. Within and adjacent to the action area, there are numerous wells in the Sonoita area that support residential and ranching uses.


Historic Mining Activities


Helvetia was the largest mining camp of the Helvetia district, followed by Old Rosemont, New Rosemont, and smaller mining camps established at the “Tiptop, Blue Jay, Proctor and Deering, Beuhman, Cuprite, Pauline, Metallic, Helena, Scholefield and Ridley mines” (Ayres 1984). The major era of mining at Rosemont was 1879 to 1915, although, Old Rosemont was most active from 1894 to 1915, and New Rosemont was most active from 1915 to 1921.


Ranching and Grazing


Livestock grazing has been an ongoing disturbance in and around the footprint of the proposed mine for over 100 years – historically at much higher levels than at present. One of the earliest ranches in the proposed project area was the VR Ranch, which established in the 1880s and later homesteaded. By about 1900, the López and Martínez ranches were in operation, but neither of these was homesteaded. In 1903–1904, when the 1905 Patagonia USGS quadrangle map was surveyed, there were three ranches within the proposed project area: López, Martínez, and VR. With the establishment of the Santa Rita Forest Preserve in 1902 and the Coronado in 1908 (Ayres 1984), the federal government began to require permits to graze cattle on federal land. Smaller ranchers, such as the Lópezes and the Martínezes, were allowed to graze a few head without permits. The Taylor Grazing Act of 1934 established a system of grazing allotments for public lands. Most of the project area lies within the Rosemont grazing allotment, which was established in 1935 and covers 11,369 acres. From 1938 to 1951 this allotment was leased by Chiricahua Ranches. Rosemont Copper Company holds term grazing permits on four allotments: Rosemont, Thurber, Greaterville, and DeBaud. Rosemont Copper Company plans to continue all current grazing activities as permitted throughout the course of the proposed project. 


Recent Geotechnical and Hydrologic Drilling


In August 2006, Tetra Tech completed a geotechnical investigation on lands within the proposed project area in support of feasibility-level designs of a heap leach pad and associated ponds, dry stack tailings facilities, plant site facilities, a waste rock storage area, and various water management facilities (Tetra Tech and Schafer 2007). Initial geotechnical site investigations were conducted between November 2006 and March 2007. A total of 10 boreholes and 33 test pits were completed during this initial phase of the work. The boreholes and test pits were confined to the limits of private land (patented claims and fee lands).	Comment by vboyne: Add“Ltd” after Schafer?


In March 6, 2008, the Coronado conditionally approved the preliminary MPO, which proposed short-term geotechnical and hydrologic drilling and related activities on the Coronado. From May through July 2008, Tetra Tech completed a total of 19 boreholes at 15 drill sites located on Forest Service land (Tetra Tech 2009b). Because of the restricted amount of ground disturbance allowed on Forest Service land, 13 of the 15 drill sites were located along existing dirt roads. Two new access roads were constructed in order to reach drill sites located within the plant site area and the footprint of the proposed primary crusher. In accordance with Forest Service instructions, all disturbed areas associated with the geotechnical drilling on Forest Service land will be reclaimed (i.e., recontoured and seeded) within 30 days of the completion of drilling, with the exception of boreholes that will be used for groundwater monitoring. Gating of new access roads and the permanent closure of access roads following the completion of drilling activities were also conditions stipulated by the Forest Service. 	Comment by vboyne: A or b?






Federally Listed Species and Designated or proposed Critical Habitat


This section identifies federally listed species (under the ESA) that are known to occur in the action area, and those that may occur in the proposed project vicinity. As previously mentioned, a meeting between the Forest Service and USFWS was held in August 2009, to discuss the proposed project, and it was determined that 10 threatened or endangered species occur or have a reasonable potential to occur in the action area.


Chiricahua Leopard Frog


Listing Status


The Chiricahua Leopard Frog was listed as a threatened species on June 13, 2002 (USFWS 2002a), without critical habitat. Included in the listing was a special rule to exempt operation and maintenance of livestock tanks on nonfederal lands from the Section 9 take prohibitions of the ESA. 


Recovery Plan


A recovery plan for Chiricahua Leopard Frog was completed in 2007 (USFWS 2007b). The action area overlaps a portion of Recovery Unit 2 (Santa Rita-Huachuca-Ajos/Bavispe) as designated by the Chiricahua Leopard Frog Recovery Plan which includes two management areas (MAs): the Santa Rita MA (number 5) and the Empire Cienega MA (number 4). The area west of the steep, north-south ridge that includes Gunsight Pass and Weigles Butte and continues south to the southwest corner of the action area is in the Santa Rita MA. The remainder of the action area is in the Empire Cienega MA. The recovery plan identified the Chiricahua Leopard Frogs in this area as are part of the Las Cienegas/Santa Rita Mountains metapopulation, and that the extant breeding populations at Las Cienegas (upper Empire Gulch and Cinco ponds) are both potential source populations for the eastern Santa Rita Mountains (Rorabaugh 2010; USFWS 2007b). However, with the recent designation of the critical habitat, this unit has been identified as too far (more than an 8.0-mi straight-line distance) from the next nearest population in Eastern Slope of the Santa Rita Mountains indicating that the population(s) in this unit currently acts as an isolated population(s) (USFWS 2012a).


Critical Habitat Designation


On March 15, 2011, the USFWS proposed to designate critical habitat for the Chiricahua Leopard Frog (USFWS 2011). On September 21, 2011, the USFWS notified the public of changes to the March 15 proposed critical habitat rule, proposing to add three additional units in New Mexico and to amend the Primary Constituent Elements (PCEs) (USFWS 2011d). On March 20, 2012, the USFWS designated critical habitat for the Chiricahua Leopard Frog (Figure 7) (USFWS 2012a). The designated critical habitat totals approximately 11,467 acres in Apache, Cochise, Gila, Graham, Greenlee, Pima, Santa Cruz, and Yavapai counties, Arizona; and Catron, Hidalgo, Grant, Sierra, and Socorro counties, New Mexico. Designated critical habitat is present in the action area.	Comment by vboyne: What letter? Probably c.	Comment by Angela Barclay: http://www.fws.gov/southwest/es/arizona/Documents/SpeciesDocs/CLF/CLF_2012_fCHrule_Fed-Reg.pdf






Figure 7. Chiricahua Leopard Frog designated critical habitat and documented occurrences.






PCEs identified as essential to the conservation of the Chiricahua Leopard Frog in areas occupied at the time of listing of designated critical habitat are (USFWS 2012a:16343):


1. Aquatic breeding habitat and immediately adjacent uplands exhibiting the following characteristics: 


a. Standing bodies of fresh water (with salinities less than 5 parts per thousand, pH greater than or equal to 5.6, and pollutants absent or minimally present), including natural and manmade (e.g., stock) ponds, slow-moving streams or pools within streams, off-channel pools, and other ephemeral or permanent water bodies that typically hold water or rarely dry for more than a month. During periods of drought, or less than average rainfall, these breeding sites may not hold water long enough for individuals to complete metamorphosis, but they would still be considered essential breeding habitat in non-drought years.


b. Emergent and/or submerged vegetation, root masses, undercut banks, fractured rock substrates, or some combination thereof, but emergent vegetation does not completely cover the surface of water bodies.


c. Nonnative predators (e.g., crayfish [Orconectes virilis], American bullfrogs [Lithobates catesbeianus], nonnative fishes) absent or occurring at levels that do not preclude presence of the Chiricahua Leopard Frog.


d. Absence of chytridimycosis, or if present, then environmental, physiological, and genetic conditions are such that allow persistence of Chiricahua Leopard Frogs.


e. Upland habitats that provide opportunities for foraging and basking that are immediately adjacent to or surrounding breeding aquatic and riparian habitat.


2. Dispersal and nonbreeding habitat, consisting of areas with ephemeral (present for only a short time), intermittent, or perennial water that are generally not suitable for breeding, and associated upland or riparian habitat that provides corridors (overland movement or along wetted drainages) for frogs among breeding sites in a metapopulation with the following characteristics:


a. Are not more than 1.0 mile (1.6 kilometers) overland, 3.0 miles (4.8 kilometers) along ephemeral or intermittent drainages, 5.0 miles (8.0 kilometers) along perennial drainages, or some combination thereof not to exceed 5.0 miles (8.0 kilometers).


b. In overland and nonwetted corridors, provide some vegetation cover or structural features (e.g., boulders, rocks, organic debris such as downed trees or logs, small mammal burrows, or leaf litter) for shelter, forage, and protection from predators; in wetted corridors, provide some ephemeral, intermittent, or perennial aquatic habitat.


c. Are free of barriers that block movement by Chiricahua Leopard Frogs, including, but not limited to, urban, industrial, or agricultural development; reservoirs that are 50 acres (20 hectares) or more in size and contain nonnative predatory fish, bullfrogs, or crayfish; highways that do not include frog fencing and culverts; and walls, major dams, or other structures that physically block movement. 


With the exception of impoundments, livestock tanks, and other constructed waters, critical habitat does not include manmade structures (such as buildings, aqueducts, runways, roads, and other paved areas) and the land on which they are located existing within the legal boundaries.





Two critical habitat map units (Unit 8, Eastern Slope of the Santa Rita Mountains and Unit 9, Las Cienegas National Conservation Area) occur entirely within the action area (USFWS 2012a). Unit 8 consists of five tanks, and approximately 186 acres, 5.22 drainage miles, and 1,311 feet overland. Within Unit 8, all but Los Posos Gulch Tank are currently occupied breeding sites; however, the occupancy status at the time of listing for these sites is unknown and this unit was, therefore, considered to have been unoccupied at the time of listing of the critical habitat designation. The remaining four tanks collectively form a metapopulation. This unit is essential to the conservation of the species because it represents one of only two known occupied areas that support or likely support breeding activity for the Chiricahua Leopard Frog in the Santa Rita Mountains, and it contains both PCEs 1 and 2. The major threat in this unit is limited surface water: the breeding habitat at Louisiana Gulch is dependable because it is fed by a well, but the other tanks are filled by runoff and are susceptible to drying during drought. Nonnative predators and chytridiomycosis are not known to be imminent threats in this area.	Comment by Angela Barclay: http://www.fws.gov/southwest/es/arizona/Documents/SpeciesDocs/CLF/CLF_2012_fCHrule_Fed-Reg.pdf


Unit 9 consists of approximately 1,550 acres and 6.24 drainage miles (USFWS 2012a). This unit was designated as critical habitat because it was occupied at the time of listing and is also essential for the conservation of the species because currently contains PCEs 1 and 2 necessary to support life-history functions. Approximately 60 metamorphosed Chiricahua Leopard Frogs and 400 tadpoles were released to Las Cienegas NCA in fall 2011. Empire Gulch was occupied at the time of listing, and they are known to breed in a reach of Empire Gulch near Empire Ranch. This unit is too far (more than an 8.0-mi straight-line distance) from the next nearest population in Eastern Slope of the Santa Rita Mountains; thus, the population(s) in this unit currently acts as an isolated population(s). Threats to this unit include habitat degradation, disease (i.e., chytridiomycosis), and nonnative species (e.g., bullfrogs and crayfish). A collaborative, multi-partner recovery program has made significant progress creating opportunities for Chiricahua Leopard Frog head-starting, improving habitat, and removing nonnative species at Las Cienegas NCA. 	Comment by Angela Barclay: http://www.fws.gov/southwest/es/arizona/Documents/SpeciesDocs/CLF/CLF_2012_fCHrule_Fed-Reg.pdf


Taxonomy


The Chiricahua Leopard Frog was listed as a threatened species in June 2002 (67 FR 40790) as Rana chiricahuensis. Since that time, the genus name Lithobates was adopted by the USFWS in March 2011 when designated critical habitat was proposed for the species (USFWS 2011b). The Ramsey Canyon Leopard Frog (R. subaquavocalis), found on the eastern slopes of the Huachuca Mountains in Cochise County, Arizona, has recently been subsumed into L. chiricahuensis (USFWS 2011a).	Comment by vboyne: is this a citation for a Fed Reg?  if so, we need to provide it…	Comment by vboyne: wrong letter, probably c


Threats and Limiting Factors


The most important threats to the Chiricahua Leopard Frog are predation by nonnative species and disease (USFWS 2011b). Numerous studies indicate that waters supporting introduced vertebrate predators (e.g., bullfrogs, crayfish, and fish in the family Centrarchidae [Micropterus spp., Lepomis spp.]) often lack Chiricahua Leopard Frogs (USFWS 2008c). Recent evidence suggests a chytridiomycete skin fungus, Batrachochytrium dendrobatidis (Bd), is responsible for global declines of frogs, toads, and salamanders (see USFWS 2008c). In Arizona, Bd infections have been reported from several populations of Chiricahua Leopard Frogs in the southeastern part of the state, as well as populations of several other frogs and toads (USFWS 2007b). Die-offs typically occur during the cooler months from October–February. 	Comment by vboyne: wrong letter, probably c


Other threats to this species include mining, including mining-related contaminants; drought and associated limited surface water; floods; degradation and loss of habitat as a result of water diversions and groundwater pumping, poor livestock management, altered fire regimes as a result of fire suppression; urban and agricultural development; road construction; and other human activities, including environmental contamination (USFWS 2008c, 2011b, 2012a). Also considered important is the disruption of metapopulation dynamics, resulting from small populations, which increases the chance of inbreeding depression, loss of genetic diversity, extirpation, or extinction.	Comment by vboyne: probably c


The effects of climate change (i.e., decreased precipitation and water resources and increased evapotranspiration) are a threat to many species (Lenart 2007), including the Chiricahua Leopard Frog. For example, temperatures rose in the 20th century and warming is predicted to continue over the 21st century, and although climate models are less certain about predicted trends in precipitation, the southwestern United States is expected to become warmer and drier. In addition, precipitation is expected to decrease in the southwestern United States, and many semi-arid regions will suffer a decrease in water resources due to climate change, as a result of less annual mean precipitation and reduced length of snow season and snow depth. Approximately half of the precipitation within the range of the Chiricahua Leopard Frog typically falls in the summer months; however, the impacts of climate change on summer precipitation are not well understood. Drought conditions in the southwestern United States have increased over time and have likely contributed to loss of Chiricahua Leopard Frog populations since the species was originally listed in 2002, and likely historically. Climate change trends are likely to continue, and the impacts on species will likely be complicated by interactions with other factors (e.g., interactions with nonnative species and disease). 


Habitat


The Chiricahua Leopard Frog was historically an inhabitant of a variety of aquatic habitats, including cienegas, pools, livestock tanks, lakes, reservoirs, streams, and rivers at elevations of 3,281 to 8,890 feet (USFWS 2007b). Of those sites occupied by Chiricahua Leopard Frogs in New Mexico from 1994–1999, 67% were creeks or rivers, 17% were springs or spring runs, and 12% were stock tanks (see USFWS 2008c). In Arizona, slightly more than half of all known historical localities are natural free-flowing aquatic systems, a little less than half are stock tanks, and the remaining locations are lakes and reservoirs. Sixty-three percent of populations extant in Arizona from 1993–1996 were found in stock tanks (USFWS 2008c). The Chiricahua Leopard Frog is now often restricted to springs, livestock tanks, ponds and streams in the upper portions of watersheds where nonnative predators (e.g., sportfishes, bullfrogs, crayfish, or barred tiger salamanders [Ambystoma mavortium mavortium]) either have not yet invaded or been introduced, or where the numbers of nonnative predators are few and habitats are complex which allow Chiricahua Leopard Frogs to coexist with these species. Adult frogs eat arthropods and other invertebrates (AGFD 2006; USFWS 2008c). Larvae are herbivorous and eat algae, organic debris, plant tissue, and minute organisms in the water. Stomach analyses of other members of the leopard frog complex from the western United States show a wide variety of prey items, including many types of aquatic and terrestrial invertebrates and small vertebrates.


Reproductive Biology


The life history of the Chiricahua Leopard Frog is a complex life cycle, consisting of eggs and larvae that are entirely aquatic and adults that are primarily aquatic but also may be terrestrial at times (USFWS 2007b, 2011a). Populations at elevations below 5,900 feet above mean sea level tended to oviposit from spring through late summer, with most activity taking place before June. Populations above 5,900 feet above mean sea level tend to breed from June through August. Spherical masses of up to approximately 1,500 eggs are laid in quiet pools, typically attached to vegetation. After hatching, tadpoles remain in the water where they feed and grow. Tadpoles metamorphose in three to nine months and may overwinter. Larval Chiricahua Leopard Frogs are primarily herbivorous, while the diet of adults contains a wide variety of insects and other arthropods. 


Chiricahua Leopard Frogs have the ability to disperse among suitable habitats; this dispersal ability allows the species to colonize suitable habitat from a nearby extant population of frogs (USFWS 2008c, 2011a). Dispersal may occur via active movement of frogs or passive movement of tadpoles along stream courses. Current evidence suggests that dispersal of Chiricahua Leopard Frogs can be up to 1 mile overland, 3 miles within intermittent drainages, and 5 miles within perennial drainages. Dispersal of this species, and thus fluctuation of site occupancy, is largely thought to occur during the summer monsoon. Ranid site occupancy is known to fluctuate, particularly at stock tanks and other small aquatic systems where water availability changes. 


Rangewide Distribution and Abundance


The Chiricahua Leopard Frog is found in central and southeastern Arizona; west-central and southwestern New Mexico; and in Mexico, in northern Sonora and the Sierra Madre Occidental of Chihuahua (USFWS 2008c, 2011a). In Mexico, 19 and eight localities are known from northeastern Sonora and northern and west-central Chihuahua, respectively; however, the distribution of the species is unclear, and the status of the species is poorly understood. The Chiricahua Leopard Frog apparently has disappeared from more than 75% of its historical localities; the species has been extirpated from about 80% to 85% of its historical localities in Arizona and New Mexico (USFWS 2008b, 2008c). Die-offs of Chiricahua Leopard Frogs were first noted in Arizona at Sycamore Canyon in the Pajarito Mountains in 1974 and in Gardner Canyon in the Santa Rita Mountains in 1977 and 1978 (USFWS 2008c). During subsequent extensive surveys from 1994 to 2001, the Chiricahua Leopard Frog was found at 87 sites in Arizona, including 21 northern localities and 66 southern localities. In New Mexico, the species was found at 41 sites from 1994 to 1999; 31 of those were verified extant during 1998 and 1999. From May through August 2000, the Chiricahua Leopard Frog was found extant at only eight of 34 sites where the species occurred in New Mexico from 1994 to 1999. 


Arizona Distribution and Abundance 


The Chiricahua Leopard Frog is still extant in most major drainages in Arizona and New Mexico where it occurred historically (USFWS 2008c, 2011a). Recently in southeastern Arizona, the species was thought to be absent from all but one of the valley bottom cienega complexes because, despite repeated surveys, no records existed for the following mountain ranges: Chiricahua Mountains, Pinaleño Mountains, and Peloncillo Mountains (USFWS 2007b, 2008c). However, four tanks and one spring site in the Peloncillo Mountains have recent records of the species (2007 to the present) and are considered currently occupied (USFWS 2011c). Additionally, a 5.84-mile reach of Cave Creek (and associated ponds in or near the channel) within the Chiricahua Mountains is considered to provide suitable habitat for the species, and the USFWS is planning to captively breed tadpoles for release into a pond there soon.


Status and Distribution in the Action Area


As previously mentioned, the action area overlaps a portion of Recovery Unit 2 (Santa Rita-Huachuca-Ajos/Bavispe) as designated by the Chiricahua Leopard Frog Recovery Plan which includes two management areas (MAs): the Santa Rita MA (number 5) and the Empire Cienega MA (number 4) (USFWS 2007b). Additionally, two critical habitat map units (Unit 8, Eastern Slope of the Santa Rita Mountains and Unit 9, Las Cienegas National Conservation Area) occur entirely within the action area (USFWS 2012a). Within Unit 8, all but Los Posos Gulch Tank are currently occupied breeding sites, but was considered unoccupied at the time of listing of the critical habitat designation; the remaining four tanks collectively form a metapopulation. Unit 9 was designated as critical habitat because it was occupied at the time of listing and is also essential for the conservation of the species because currently contains PCEs 1 and 2. Empire Gulch was occupied at the time of listing, and Chiricahua Leopard Frogs are known to breed in a reach of Empire Gulch near Empire Ranch, and the population(s) in this unit currently acts as an isolated population(s). As previously mentioned, approximately 60 metamorphosed Chiricahua Leopard Frogs and 400 tadpoles were released to Las Cienegas NCA in fall 2011. 


As part of an effort intended to create, enhance, and protect habitat for at-risk species within the Las Cienegas NCA, Caldwell et al. (2011) identified suitable areas for Chiricahua Leopard Frog re-establishment within Upper and Lower Cienega Creek, and in other portions of the Empire Valley. This effort, referred to as the “F.R.O.G. Project”, is described as including the entire Cienega Creek drainage basin, particularly areas upstream of the Las Cienegas NCA. The overall purpose of this project is to re-establish and preserve viable populations of native aquatic species in Las Cienegas NCA, adjoining Empire Valley, and surrounding montane areas in the Cienega Creek drainage basin.	Comment by vboyne: could not find; cite something else?


Recent Surveys 


Surveys by WestLand Resources. Chiricahua Leopard Frog surveys within the action area were conducted by WestLand in 2008, 2009, 2010, and 2011 (WestLand 2009c, 2009d, 2011). Surveys were completed according to protocols developed by the AGFD and recommended by the USFWS, which included completion of a Chiricahua Leopard Frog Visual Encounter Survey Form for sites with surface water. A dip net or compact disk playback system was used in some instances to confirm identification. Prior to protocol-level surveys, WestLand conducted reconnaissance in August and September 2006 of 15 sites in the action area known to support or suspected of supporting surface water and no frogs were detected (WestLand 2009c).	Comment by vboyne: WestLand 2011d?  There are 4 Ranid surveys, and only three are cited in-text.  Shouldn’t all 4 be cited here and in Lit Cited?


In 2008, surveys included 25 ponds, tanks, and springs, and seven intermittent drainage reaches totaling approximately 12 miles (WestLand 2009c). The ponds, tanks, and springs were located from about 4 miles north of Mount Fagan to the Greaterville vicinity. An additional seven tanks or springs were visited but not surveyed because they were dry. The seven intermittent drainage reaches were distributed from the lower (north) end of Davidson Canyon to the lower end of Box Canyon. The only drainage reach in the action area that supported intermittent flows during the survey period was an approximately 300-foot reach immediately downstream of Rosemont Spring. In addition to intermittent drainage reaches, 20 miles of ephemeral channels, including 6.5 miles in the action area, were searched for frog habitat in 2008. In 2009, surveys included 43 ponds, tanks, springs, and intermittent drainage reaches in and adjacent to the action area; many of the features surveyed in 2006 and 2008 were re-visited in 2009 (WestLand 2009d). Surveys in 2009 included Davidson Canyon, North Canyon, Oak Tree Canyon, Empire Gulch, and lower Cienega Creek (from near the Davidson Canyon confluence to Interstate 10). Searches were also conducted for potential frog habitat, but formal surveys were not conducted along approximately 40.9 miles of ephemeral drainages in Box Canyon, Mulberry Canyon, north and south Sycamore canyons, Davidson Canyon, Oak Tree Canyon, North Canyon, and upper Cienega Creek. In 2010, surveys included 58 ponds, tanks, springs, and intermittent drainage reaches in and adjacent to the action area; many of the features surveyed in 2006 and 2008-2009 were revisited in 2010 (WestLand 2011c). In 2011, surveys included 63 ponds, tanks, springs, and intermittent drainage reaches in and adjacent to the action area; many of the features surveyed in 2006 and 2008–2010 were revisited in 2011. Searches were also conducted for potential frog habitat in both years. 	Comment by vboyne: WestLand 2011d? or one of the WestLand_2011_Ranid surveys?


No Chiricahua Leopard Frogs were detected within the action area in 2006 (WestLand 2009c). The locations and results of all surveys conducted within and adjacent to the action area in years 2008–2011 (except for Rosen 2010) are detailed in Appendix C and displayed in Figure 7. Included in the table are approximate locations relative to the proposed fence line of the mine and action area and whether the locations occur within proposed critical habitat. The information in Appendix C is summarized below:


Chiricahua Leopard Frogs were documented in two locations within the proposed fence line of the preferred alternative in 2008 (Lower Stock Tank and East Dam), but have not been detected there since, despite annual surveys.


Chiricahua Leopard Frogs were documented as occurring in 18 locations within the action area, including three locations within the Upper and Lower Reaches of Box Canyon, from 2008-2011.


The three nearest occurrences of Chiricahua Leopard Frogs to the proposed fence line of the preferred alternative occurred in 2008 at Oak Tree Canyon Tank, Highway Tank, and South Sycamore Canyon, 0.2 mile south, 0.3 southeast, and 0.3 mile southwest of the fence line, respectively.


Chiricahua Leopard Frogs have been documented in four locations within the action area (but outside the fence line) in areas that are fed by groundwater: Box Canyon–Dam Structure (2008, 2009, and 2011), Empire Gulch (2009, 2010, and 2011), Well in Ophir Gulch (2010 and 2011), and South Sycamore Canyon (2008). The remaining documented locations are fed by stormwater flows.


Chiricahua Leopard Frogs are known to occur in seven locations within the action area in proposed critical habitat: five within unit 8 and two within unit 9. Known breeding locations for Chiricahua Leopard Frog within the action area include: Empire Gulch (2009, 2010, and 2011), Granite Mountain Tank (2008, 2009, and 2010), Greaterville Tank (2008, 2009, 2010, and 2011), Louisiana Gulch (2008, 2009, and 2010), and Los Posos Gulch Stock Tank (2008) (see Appendix C) (Rorabaugh 2010; Rosen 2010; Rosen and Caldwell 2004; WestLand 2009d).


Additional Surveys. Several additional Chiricahua Leopard Frog locations in the northeastern Santa Rita Mountains in and adjacent to the action area were surveyed in 2008 and 2009 by various resource agencies (Forest Service, AGFD, and USFWS) (Rorabaugh 2010). The F.R.O.G. Project conducted surveys within the action area in 2010 (WestLand 2011c). Sampling efforts for this species were conducted at four locations (Cinco Ponds, Empire Gulch Spring, Gardner Canyon/Cienega Creek confluence, and the headwaters at Cienega Creek) on the Las Cienegas NCA between 2002 and 2010 (Rosen 2010). Most recently, the AGFD conducted Chiricahua Leopard Frog surveys at 13 sites in the Santa Rita MA (within and outside the action area) in April 2012 (personal communication, Christina Akins, AGFD, 2012).	Comment by vboyne: Not correct, which report is this.


During sampling efforts at four locations (Cinco Ponds, Empire Gulch Spring, Gardner Canyon/Cienega Creek confluence, and the headwaters at Cienega Creek) on the Las Cienegas NCA, Rosen (2010) only reported evidence of breeding (i.e., larval individuals were noted) at the Empire Gulch Spring site between 2002 and 2010, although a few individual Chiricahua Leopard Frogs were noted at each site sometime during the 9-year study. Additionally, a steady rise in numbers of Chiricahua Leopard Frogs was observed at Empire Gulch Spring from 2003 to 2010 for unknown reasons. During the 2012 surveys in the Santa Rita MA (within and outside the action area) in April 2012, Chiricahua Leopard Frogs were detected at eight sites (unnamed tank [Greaterville Tank], Granite Mountain Tank, West Tank, Gardner Canyon, Unnamed Tank [Bowmen Tank], Louisiana Gulch, unnamed tank [south of Enzenberg Canyon], and unnamed well [Ophir Gulch Well]) and were documented breeding at three of those sites (West Tank, Gardner Canyon, and Louisiana Gulch) (personal communication, Christina Akins, AGFD, 2012). Six of the eight detection sites (Greaterville Tank, Granite Mountain Tank, Bowmen Tank, Louisiana Gulch, unnamed tank [south of Enzenberg Canyon], and Ophir Gulch Well) are within the action area[footnoteRef:9] and all sites had been recently documented as having Chiricahua Leopard Frogs with the exception of the unnamed tank south of Enzenberg Canyon.	Comment by Angela Barclay: Larry – I emailed Christina and asked her for data sheets for or coordinates of the surveys (and sites) but I didn’t hear back from her.   [9:  Gardner Canyon is located outside the action area, and the location of West Tank could not be verified before finalizing the document. ] 







Gila Chub


Listing Status


The Gila Chub was listed as endangered with critical habitat on November 2, 2005 (USFWS 2005a).


Critical Habitat Designation


Critical habitat for Gila Chub includes seven river units encompassing approximately 160 miles in Grant County, New Mexico, and Yavapai, Gila, Greenlee, Graham, Cochise, Pima, Santa Cruz, and Pinal counties in Arizona (USFWS 2005a). The PCEs of critical habitat include, but are not limited to, the following habitat components (USFWS 2005a:66687): 


1. Perennial pools, areas of higher velocity between pools, and areas of shallow water among plants or eddies all found in headwaters, springs, and cienegas, generally of smaller tributaries;


1. Water temperatures for spawning ranging from 17°C to 24°C (62.6°F–75.2°F), and seasonally appropriate temperatures for all life stages (varying from approximately 10°C–30°C); 


1. Water quality with reduced levels of contaminants, including excessive levels of sediments adverse to Gila Chub health, and adequate levels of pH (e.g., ranging from 6.5–9.5), dissolved oxygen (e.g., ranging from 3.0–10.0) and conductivity (e.g., 100–1,000 mmhos); 


1. Food base consisting of invertebrates (e.g., aquatic and terrestrial insects) and aquatic plants 
(e.g., diatoms and filamentous green algae); 


1. Sufficient cover, which consists of downed logs in the water channel, submerged aquatic vegetation, submerged large tree root wads, undercut banks with sufficient overhanging vegetation, large rocks and boulders with overhangs, a high degree of streambank stability, and a healthy, intact riparian vegetation community; 


1. Habitat devoid of nonnative aquatic species detrimental to Gila Chub or habitat in which detrimental nonnatives are kept at a level that allows Gila Chub to continue to survive and reproduce; and 


1. Streams that maintain a natural flow pattern, including periodic flooding.


Critical habitat for this species occurs along Cienega Creek within the action area within the Lower Santa Cruz River watershed (Area 5) (Figure 8) (USFWS 2005a). Approximately 6 miles (474.9 acres) of this area of critical habitat occurs within the action area in lower Cienega Creek between Interstate 10 and the confluence with Davidson Canyon. Another 11.6 miles (843.6 acres) of critical habitat occurs within the action area in upper Cienega Creek and Empire Gulch on BLM lands within the Las Cienegas NCA. Both Cienega Creek and Empire Gulch contain one or more PCE: perennial pools, the necessary vegetation that provides cover, and adequate water quality. There are recent documented occurrences of Gila Chub in both segments of designated critical habitat within the action area and are, therefore, considered occupied. The populations within lower Cienega Creek and Empire Gulch are considered unstable and those within upper Cienega Creek are considered stable. 


Taxonomy


The Gila genus is a complex association of cyprinid fishes inhabiting the western United States and Mexico. Gila Chub has been recognized as a distinct species since the 1850s, with the exception of a short period in the mid-1900s when it was considered a subspecies of G. robusta (USFWS 2005a). For the past 30 years, G. intermedia has been recognized as a full monotypic species, separate from the polytypic 


Figure 8. Gila Chub and Gila Topminnow Survey Locations.
species G. robusta (USFWS 2005a). Gila intermedia is considered most closely related to Gila r. robusta and Gila r. grahami (AGFD 2002a). 	Comment by vboyne: Make sure that AGFD 2002b is cited.


Threats and Limiting Factors


The primary threats to Gila Chub include predation by, and competition with, nonindigenous organisms, including fish in the family Centrarchidae; other fish species, bullfrogs, and crayfish; and habitat degradation from surface water diversions and groundwater pumping and withdrawals (USFWS 2005a). Secondary threats include habitat alteration resulting from numerous human-caused factors, such as improperly managed livestock grazing, wildfire, agriculture, mining, road building, residential development, and recreation. Current remaining Gila Chub populations are often small, fragmented, and at risk from known and potential threats, and from random natural events such as drought, flood events, and wildfire. Primary threats to designated critical habitat include: fire, nonnative species, and water use in lower Cienega Creek; fire and nonnative species in upper Cienega Creek; and fire and grazing in Empire Gulch. 


Similar to the Chiricahua Leopard Frog the effects of climate change (i.e., decreased precipitation and water resources and increased evapotranspiration) are a threat to many species (Lenart 2007), including the Gila Chub. For example, temperatures rose in the 20th century and warming is predicted to continue over the 21st century, and although climate models are less certain about predicted trends in precipitation, the southwestern United States is expected to become warmer and drier. In addition, precipitation is expected to decrease in the southwestern United States, and many semi-arid regions will suffer a decrease in water resources due to climate change, as a result of less annual mean precipitation and reduced length of snow season and snow depth. Approximately half of the precipitation within the range of the Gila Chub typically falls in the summer months; however, the impacts of climate change on summer precipitation are not well understood. Drought conditions in the southwestern United States have increased over time and have likely contributed to loss of Gila Chub populations since the species was originally listed in 2005, and likely historically. Climate change trends are likely to continue, and the impacts on species will likely be complicated by interactions with other factors (e.g., interactions with nonnative species and other habitat-disturbing activities). 


Habitat


In Arizona, the Gila Chub is normally found at elevations ranging between 2,720 and 5,420 feet above mean sea level in the smaller headwater streams, cienegas, and springs or marshes of the Gila River basin; commonly inhabiting pools, but can also use a diversity of habitats including small artificial impoundments such as human-made ponds (AGFD 2002a; USFWS 2005a). Adults have typically been collected from deep pools with heavily vegetated margins and undercut banks, while juveniles have been collected from riffles, pools, and undercut banks of runs. In larger stream systems, they commonly use heavily vegetated backwaters for cover and feeding. Although the species is considered omnivorous, adults appear to be principally carnivorous, feeding on large and small terrestrial and aquatic insects and other small fishes, while smaller individuals often feed on organic debris and aquatic plants, especially filamentous algae and diatoms (unicellular or colonial algae). Thus, suitable habitat for the Gila Chub should offer a good mix of food for the various life stages of the species.


Reproductive Biology


Gila Chub likely mature in their second to third year, with reproduction typically occurring from late spring into summer within stream systems, possibly extending into late winter in springs with constant temperatures (AGFD 2002a; USFWS 2005a). Warmer water temperatures (68°F–75.2°F) appear to  contribute to successful spawning, which typically occurs over beds of submerged aquatic vegetation or root wads; and one study even demonstrated that higher temperatures (up to 84.2°F) resulted in faster growth. 


Rangewide Distribution and Abundance


Historically, Gila Chub were recorded from numerous rivers, streams, and spring-fed tributaries throughout the Gila River basin in southwestern New Mexico, central and southeastern Arizona, and northern Sonora, Mexico (USFWS 2008g). Several populations may have originally had basin-wide distributions (e.g., Babocomari and Santa Cruz rivers). Currently, the Gila Chub is restricted to small, isolated populations scattered throughout its historical range and it has been eliminated from approximately 85% to 90% of formerly occupied habitat (USFWS 2005a). Of 47 known populations, 
29 are considered occupied; four of these are newly established populations. All 29 populations are considered small, isolated, and subject to some form of threat; and nonnative species are present in 27 of the populations. In New Mexico, the Gila Chub is extant only in Turkey Creek, Grant County. In Mexico, it has been reduced to two small spring areas, Cienega los Fresnos and Cienega la Cienegita, adjacent to the Arroyo los Fresnos (tributary of the San Pedro River), within 1.2 miles of the Arizona-Mexico border. No Gila Chub remain in the Mexican portion of the Santa Cruz River basin.


Arizona Distribution and Abundance


Historically, the range of the Gila Chub covered more than one-quarter of southeastern Arizona. Currently, the Gila Chub is only found in Indian, Larry, Little Sycamore, Silver, Spring, Sycamore, and Walker creeks and Lousy Canyon (Yavapai County), Sabino Canyon (Pima County), Sheehy Spring and O’Donnell Creek (Santa Cruz County), Cienega Creek (Pima and Santa Cruz counties), Redfield and Bass canyons (Graham and Cochise counties), Babocomari River (Santa Cruz and Cochise counties), the San Carlos and Blue rivers (Gila and Graham counties), Harden Cienega and Dix creeks, (Greenlee County), Eagle Creek (Graham and Greenlee counties), and Bonita Creek (Graham County) in Arizona (USFWS 2005a). Populations in the Salt and San Simon rivers have been extirpated. Establishment of new populations of Gila Chub has been attempted in six sites in Arizona; five sites remain extant and are included in the above list of occupied areas.


Status and Distribution in the Action Area


There is no suitable habitat, or known occurrences of this species, within the footprint of the proposed project, and surveys for this species have not been conducted within the action area for the purposes of the proposed project. Gila Chub have been reported recently, however, from the Las Cienegas NCA, upstream of the confluence of Cienega Creek with Davidson Canyon, and from the Cienega Creek Natural Preserve (owned and managed by Pima County); both of these reaches of Cienega Creek are located within the action area (Simms 2009; USFWS 2005b). In 2002, two Gila Chub were collected in the Cienega Creek Natural Preserve upstream of “railroad bridge” from a “deep pool” in the area covered by the Rincon Peak quadrangle map, on which coverage of Cienega Creek begins about 1 mile upstream of the Davidson Canyon confluence (Reinthal 2009). In 2005 and 2006, five reaches of Cienega Creek were sampled for fish during annual stream flow mapping by Pima Association of Governments. Gila Chub were “observed” in Stream Reach 3, immediately upstream of the Davidson Canyon confluence (USFWS 2005b, 2006). Although Stream Reach 2, immediately downstream of the Davidson Canyon confluence, is described as “the best habitat for chub and topminnow” (USFWS 2005b), no Gila Chub were reported in this reach in either 2005 or 2006 (USFWS 2005b, 2006). 


As part of an ongoing program established by the Bureau of Reclamation, Cienega Creek was one location in the Gila River basin where fish monitoring was conducted from 2007 through 2010 (Kesner and Marsh 2010; Marsh and Kesner 2011). Sampling was conducted at two locations in Cienega Creek: Station 1 (upstream of the confluence of Davidson Canyon) and Station 2 (downstream of the confluence with Davidson Canyon) (see Figure 8). No Gila Chub were taken at either station in 2007 and 2008 (Marsh and Kesner 2008; Kesner and Marsh 2009); one Gila Chub was collected at Station 1 in 2009 (Marsh and Kesner 2010); and five Gila Chub were collected at Station 1 in 2010 (Marsh and Kesner 2011). 


Additionally, Gila Chub have been documented in Empire Gulch in 1995 and in 2001 (USFWS 2005a), and within Cienega Creek during various survey efforts from 1985 to 1995 (Weedman et al. 1996). The BLM conducted fish sampling efforts in 2005, 2007, and 2008 within the lower and upper reaches of Cienega Creek and within Mattie Canyon in 2007 and 2008, and Gila Chub were captured during each effort (Ehret and Simms n.d.[2009]). As part of an effort intended to create, enhance, and protect habitat for at-risk species within the Las Cienegas NCA, Caldwell et al. (2011) identified numerous suitable renovated pond sites for Gila Chub re-establishment within Upper and Lower Cienega Creek, and within other portions of the Empire Valley.


Gila Topminnow


Listing Status


Gila Topminnow was listed as endangered in 1967 without critical habitat (USFWS 1967). 


Recovery Plan


A recovery plan for Gila Topminnow was prepared in 1982 (USFWS 1983) and revised in 1998 (Weedman 1998). No recovery units or management areas were developed within this recovery plan; however, the plan identified the following (Weedman 1998:iv-v):


Recovery Objectives: Delisting of the subspecies is not considered feasible in the foreseeable future. The short-term goal of this plan is to prevent extirpation of the species from its natural localities in the U.S. and reintroduce it into suitable habitat within its former range. Downlisting of the Gila Topminnow in the United States is possible. Recovery to a level of threatened is realistically estimated to take 20 years. The recovery category for this species is 9C.


Recovery Criteria: Downlisting of the Gila Topminnow will be considered when: 1) Survival of the species in the U.S. is ensured by protecting existing natural populations and maintaining refugia stocks from each; 2) Populations are reestablished within the species' historic range according to guidelines identified in this plan; 3) Protocols for population, habitat and genetic monitoring are developed, funded, and started. Natural (Level 1) populations and mixed populations will be established in Level 2 and Level 3 sites as described in the recovery section of this plan. Level 2 populations will be considered established only when they have persisted a minimum of 10 years.


Actions Needed:


1. Prevent extinction by protecting remaining natural and long-lived reestablished populations.


2. Reestablish and protect populations throughout historic range.


3. Monitor natural and reestablished populations and their habitats.


4. Develop and implement genetic protocol for managing populations.


5. Study life-history, genetics, ecology, and habitat of Gila Topminnow and interactions with nonnative aquatic species.


6. Inform and educate the public and resource managers.


Taxonomy


The genus Poeciliopsis comprises 19 known species (USFWS 1998). Gila Topminnow originally was listed as Poeciliopsis occidentalis (USFWS 2008h). The species was later revised to include two subspecies, P. o. occidentalis (Gila Topminnow) and P. o. sonoriensis (Yaqui Topminnow) (AGFD 2001). USFWS has not yet published a technical correction in the Federal Register to reflect the common belief that these two entities are indeed separate species; therefore, the taxa listed under the ESA are 
P. o. occidentalis and P. o. sonoriensis, both of which receive full protection. 


Threats and Limiting Factors


The primary threats to Gila Topminnow populations are habitat destruction and introduction of nonnative species (Weedman 1998, USFWS 1998, 2008h). Predation and competition from nonindigenous fishes have been a major factor in its decline and continue to be a major threat to the remaining populations of Gila Topminnow. Additional threats include continued urban and suburban development, resulting in spring habitat development, stream and river channelization, aquifer and groundwater pumping, increased water pollution, and water diversions; and general habitat degradation resulting from drought, livestock grazing, mining, timber cutting, road maintenance, and recreation. All of these actions pose threats through increased erosion, intensified flood events, and decreased groundwater storage available to existing populations of Gila Topminnow and suitable habitats for reestablishment of Gila Topminnow populations.


Similar to the previously discussed species, the effects of climate change (i.e., decreased precipitation and water resources) are a threat to many species, including the Gila Topminnow. For example, temperatures rose in the 20th century and warming is predicted to continue over the 21st century, and although climate models are less certain about predicted trends in precipitation, the southwestern United States is expected to become warmer and drier (USFWS 2007b). In addition, precipitation is expected to decrease in the southwestern United States, and many semi-arid regions will suffer a decrease in water resources due to climate change, as a result of less annual mean precipitation and reduced length of snow season and snow depth. Approximately half of the precipitation within the range of the Gila Topminnow typically falls in the summer months; however, the impacts of climate change on summer precipitation are not well understood. Drought conditions in the southwestern United States have increased over time and have likely contributed to loss of Gila Topminnow populations since the species was originally listed in 1967, and likely historically. Climate change trends are likely to continue, and the impacts on species will likely be complicated by interactions with other factors (e.g., interactions with nonnative species and other habitat-disturbing activities). 


Habitat


The habitat requirements of Gila Topminnows are broad; although preferring shallow, warm, fairly quiet waters, they also are easily acclimated to a much wider range of conditions including both lentic and lotic habitats with moderate currents (USFWS 1998, 2008h). Gila Topminnows formerly occupied headwater springs, vegetated margins, and backwater areas of intermittent and perennial streams and rivers (AGFD 2001), appearing to prefer shallow warm water in a moderate current with dense aquatic vegetation and algae mats. Gila Topminnows can withstand water temperatures from near freezing to 90°F to 100°F, and can live in a fairly wide range of water chemistries, pH ranging from 6.6 to 8.9, dissolved oxygen from 2.2 to 11 mg/L, and salinities from tap water to sea water. Gila Topminnows are omnivorous, likely using a broad spectrum of foods such as detritus and amphipod crustaceans; but also feeding voraciously on aquatic insect larvae, especially mosquitoes, when abundant (AGFD 2001).


Reproductive Biology


Gila Topminnows are viviparous, and females exhibit superfetation, in which two or more groups of embryos develop simultaneously at different stages (AGFD 2001; USFWS 2008h). The reproductive season normally lasts from April through November, but young may be produced year-round in some thermally stable springs. The typical brood size ranges from 10 to 15 young, with larger broods produced during the summer. Brood size and the onset of breeding can be influenced by several factors, such as food abundance, photoperiod, temperature, predation, and female size. Sexual maturity can be attained as early as 2 months or as late as 11 months following birth, depending on the season of birth.


Rangewide Distribution and Abundance


Historically, the Gila Topminnow was abundant in the Gila River drainage in New Mexico, Arizona, and Mexico and was one of the most common fishes of the Colorado River basin, particularly in the Santa Cruz system (AGFD 2001; USFWS 2008h). Presently, only 11 of the 15 recent natural Gila Topminnow populations are considered extant and only four (Cienega Creek, Monkey Spring, Cottonwood Spring, and Fresno Canyon) do not contain nonindigenous fish and, therefore, can be considered currently secure from nonindigenous fish threats. There have been at least 175 wild sites stocked with Gila Topminnow; however, topminnows persist at only 18 of these locations, including one site that is outside the historical range and four sites containing nonindigenous fish species. 


Arizona Distribution and Abundance


In Arizona, the Gila Topminnow historically was found in most perennial springs, streams, and vegetated margins of rivers in the Gila River drainage in Yavapai, Gila, Pinal, Maricopa, Graham, Greenlee, Cochise, Pima, Santa Cruz, and Yuma counties (AGFD 2001). Currently, disjunct populations are present in nine to 11 natural locations, 22 to 24 reintroduced locations within the Gila River drainage, and one location in the Bill Williams River drainage (Yerba Mansa). Of these locations, 15 are springs and the remainder consists of creeks and washes. 


Status and Distribution in the Action Area


There is no suitable habitat, or known occurrences of this species, within the footprint of the proposed mine, and surveys for this species have not been conducted within the action area for the purposes of the proposed project. As part of an ongoing program established by the Bureau of Reclamation, Cienega Creek was one location in the Gila River basin where fish monitoring was conducted from 2007 through 2010 (Kesner and Marsh 2010; Marsh and Kesner 2011). Sampling was conducted at two locations in Cienega Creek (Station 1 and Station 2 [see Figure 8] as described above for the Gila Chub); and 26 Gila Topminnows were taken in 2007, 96 in 2008, 61 in 2009, and 255 in 2010. Lower Davidson Canyon Creek (from the confluence with Cienega Creek up to the location where a head cut forms a barrier to upstream movement) may provide suitable habitat for this species during high-water events. 


Gila Topminnows have been reported recently from the Las Cienegas NCA and from the Cienega Creek Natural Preserve within the action area (Simms 2009; USFWS 2005b). Gila Topminnows were considered “numerous” in Stream Reaches 2 and 3 in 2005 (USFWS 2005b), and in 2006, approximately 100 were collected immediately upstream of Stream Reach 2 (USFWS 2005a). Gila Topminnows have been reported in the past within additional reaches of Cienega Creek during various survey efforts from 1985 to 1995 (Weedman et al. 1996). USFWS (1998) reports that Gila Topminnows are found in over 13 km of Cienega Creek and that no nonnative fish are present within this stretch, representing the largest natural topminnow habitat known within the species entire range. Gila Topminnows were captured by the BLM within the lower and upper reaches of Cienega Creek in 2005, 2007, and 2008, and one was captured within Mattie Canyon in 2007 but none were observed in 2008 (Ehret and Simms 2009). Gila Topminnows within Cienega Creek have experienced statistically significant declines since 1989; however, the species has remained present in most of the sampling stations from 1989 through 2005, and appears to have expanded back into Mattie Canyon in 2006 (Bodner et al. 2007). As part of an effort intended to create, enhance, and protect habitat for at-risk species within the Las Cienegas NCA, Caldwell et al. (2011) identified numerous new suitable renovated pond sites for Gila Topminnow re-establishment within Upper and Lower Cienega Creek, and within other portions of the Empire Valley.


Huachuca Water Umbel


Listing Status


The Huachuca water umbel was listed as an endangered species on January 6, 1997 (USFWS 1997c). Critical habitat was designated on July 12, 1999 (USFWS 1999).


Critical Habitat Designation


Critical habitat for Huachuca water umbel includes seven units in the following areas: Sonoita Creek, Santa Cruz River, Scotia Canyon, Sunnyside Canyon, Garden Canyon, and the Verde River in Yavapai County; lower Gila River, San Pedro River, and Aravaipa Creek in Pinal and Graham counties; portions of Eagle Creek in Graham and Greenlee counties; and the upper Gila River in Catron, Grant, and Hidalgo counties, New Mexico (USFWS 1999). The PCEs of critical habitat include, but are not limited to, the following habitat components (USFWS 1999:37444):


1. Sufficient perennial base flows to provide a permanently or nearly permanently wetted substrate for growth and reproduction of Lilaeopsis;


A stream channel that is relatively stable but subject to periodic flooding, which provides for rejuvenation of the riparian plant community and produces open microsites for Lilaeopsis expansion;


A riparian plant community that is relatively stable over time and in which nonnative species do not exist or are at a density that has little or no adverse effect on resources available for Lilaeopsis growth and reproduction; and


In streams and rivers, refugial sites in each watershed and in each reach, including but not limited to, springs or backwaters of main stem rivers, allowing each population to survive catastrophic floods and recolonize larger areas.


There is no designated critical habitat for this species within the action area.


Taxonomy


In the genus Lilaeopsis, the species schaffneriana is one of five species in North America and contains only one variety, recurva (AGFD 2003). The USFWS originally listed this taxon as Lilaeopsis schaffneriana ssp. recurva (USFWS 1997c). As of November 13, 1999, however, L. schaffneriana var. recurva is used by USFWS in its List of Endangered and Threatened Plants (AGFD 2003). Subspecies recurva is used by other authorities.


Threats and Limiting Factors


Habitats for Huachuca water umbel are threatened by growing water demands and associated diversions and impoundments, livestock grazing (which contributes to the degradation of watersheds resulting in destructive flooding), introduction of invasive nonnative plant species, and sand and gravel mining (AGFD 2003; USFWS 2008f). Some wetland areas occupied by Huachuca water umbel have been invaded by nonnative plants, including Bermuda grass (Cynodon dactylon) and watercress (Rorippa nasturtium-aquaticum). There is evidence that water umbels are often outcompeted, and sometimes even eliminated, by these nonnative species. Huachuca water umbel seems to do best along stream courses where flooding and scouring periodically remove competing vegetation, situations where Huachuca water umbel persists because of its ability to recolonize from rhizomes. After spring floods scour a riparian system containing Huachuca water umbel, it is typically one of the first plants to reestablish. 


Similar to the previously discussed species, the effects of climate change (i.e., decreased precipitation and water resources and increased evapotranspiration) are a threat to many species (Lenart 2007), including the Huachuca water umbel. For example, temperatures rose in the 20th century and warming is predicted to continue over the 21st century, and although climate models are less certain about predicted trends in precipitation, the southwestern United States is expected to become warmer and drier. In addition, precipitation is expected to decrease in the southwestern United States, and many semi-arid regions will suffer a decrease in water resources due to climate change, as a result of less annual mean precipitation and reduced length of snow season and snow depth. Approximately half of the precipitation within the range of the Huachuca water umbel typically falls in the summer months; however, the impacts of climate change on summer precipitation are not well understood. Drought conditions in the southwestern United States have increased over time and have likely contributed to loss of Huachuca water umbel populations since the species was originally listed in 1997, and likely historically. Climate change trends are likely to continue, and the impacts on species will likely be complicated by interactions with other factors (e.g., interactions with nonnative species and other habitat-disturbing activities). 


Habitat


The Huachuca water umbel is an herbaceous, semiaquatic to occasionally fully aquatic, perennial plant requiring perennial water, gentle stream gradients, and mild winters; occurring in cienegas or marshy wetlands at elevations ranging from approximately 2,000 to 6,000 feet above mean sea level within Sonoran desertscrub, grassland or oak woodland, and conifer forest vegetation communities (AGFD 2003; USFWS 1999). Plants can be found in unshaded or shaded sites in shallow water, saturated soil near seeps, or in springs and streams where it grows in submerged sand, mud, and/or silt in water depths ranging from 2.0–16.0 inches, but occasionally as deep as 10.0 inches. The current availability of habitat for the Huachuca water umbel is of concern as cienegas, perennial streams, and rivers in the desert southwest are becoming increasingly rare with estimates that up to 90% of the riparian habitat along Arizona’s major desert watercourses have been lost, degraded, or altered over the years; and this species only occupies a small portion of these rare habitats. 


Reproductive Biology


The Huachuca water umbel is an herbaceous, semi-aquatic perennial plant with slender, erect leaves that reproduces sexually through flowering and asexually from rhizomes, which is likely the primary reproductive mode (USFWS 1997c). An additional dispersal opportunity occurs as a result of the dislodging of clumps of plants, possibly allowing this species to re-root in different sites along an aquatic system during flooding or high-flow events. Flowering has been observed from March through October, although Huachuca water umbel typically flowers in June through August, with fruits developing in July through September (Arizona Rare Plant Committee n.d.[2000]).


Rangewide Distribution and Abundance


The currently known range of Huachuca water umbel includes southeastern Arizona and adjacent Sonora, Mexico (USFWS 1999). Within this range, the plant has been documented at 28 sites (Pima County 2001); 24 in Arizona and four in Mexico. Populations in Mexico are found along Black Draw, a few miles south of the San Bernardino National Wildlife Refuge (NWR) boundary and at Los Fresnos, approximately 2 miles south of the International Boundary southwest of the Huachuca Mountains. Huachuca water umbel apparently has been extirpated from six of the 28 previously documented sites (Pima County 2001), including four sites in Arizona: two sites at Saint David, Tucson (Santa Cruz River), and Monkey Springs (AGFD 2003). 


Arizona Distribution and Abundance


In Arizona, Huachuca water umbel has been documented at disjunct locations in Santa Cruz, Cochise, and Pima counties (AGFD 2003). In Santa Cruz County, it is known from Canelo Hills/Turkey Creek, Sonoita Creek, and the San Rafael Valley. Populations in Cochise County include the Huachuca Mountains, San Pedro River, and San Bernardino Valley. The majority of plants in Arizona are found along the San Pedro River. Prior to 2001, the only known extant sites in Pima County were at Empire Gulch in the Las Cienegas NCA (Pima County 2001). In 2001, two new populations were discovered in Pima County: one at the Cienega Creek Natural Preserve and one at Bingham Cienega. The Bingham Cienega Preserve population (or metapopulation) includes scattered groups of plants distributed throughout the preserve. 


Status and Distribution in the Action Area


Surveys for this species have not been conducted within the action area for the purposes of the proposed project, and although habitat for this species may occur, there are no known occurrences of this species within the footprint of the proposed mine. Before 2001, the only known extant site of the Huachuca water umbel in Pima County was at Empire Gulch in the Las Cienegas NCA, which is within the action area (Pima County 2001). Since that time, this species has been found in other locations within the action area: in a small patch along Cienega Creek in the county’s reserve upstream from of the confluence of Cienega Creek and Davidson Canyon (Pima County 2001); in Las Cienegas NCA, from the confluence of Cienega Creek with Gardner Canyon north to the northern boundary of the NCA, and; in middle Cienega Creek (AZHGIS 2011). The Huachuca water umbel populations within Las Cienegas NCA include (BLM 2011) (Figure 9, Appendix D): 1) 19 patches recorded between the headwaters of Cienega Creek near the southern boundary of the NCA, north to the confluence of Cienega Creek with Gardner Canyon; 2) 61 patches recorded between the confluence of Cienega Creek with Mattie Canyon, north to Powerline Road; 3) 16 patches recorded within Cienega Creek between the Narrows Powerline Road, north to the Narrows; 4) 1 patch recorded within Lower Empire Gulch between Rattlesnake Tank and the confluence with Cienega Creek; and 5) 3 patches recorded within Mattie Canyon between the spring source and the confluence with Cienega Creek. 	Comment by Angela Barclay: http://rfcd.pima.gov/wrd/landmgt/cienegapreserve/pdfs/ccnp_water_umbel_report.pdf	Comment by vboyne: We are citing this as Pima Co_2001 because the preparers are listed on the last page; per Heidi.	Comment by vboyne: We cited this in the DEIS as AZGFD 2011.  






Figure 9. Huachuca Water Umbel Locations.






Jaguar


Listing Status


The Jaguar was listed as an endangered species in the U.S. portion of the species range on July 22, 1997 (USFWS 1997b), without critical habitat. The non-U.S. population was listed as endangered in 1972 (USFWS 2000). In 2008, the USFWS formalized its determination that a U.S. recovery plan for the Jaguar would not advance the conservation of the species (USFWS 2008e). In 2010, the USFWS announced that designation of critical habitat is of the Jaguar is prudent (USFWS 2010a). As a result, the USFWS, together with the Jaguar Recovery Team, have developed a recovery outline, with scientific population and habitat analyses for Jaguars which will be considered in the preparation of a critical habitat proposal for the species in the northern portion of their range (Jaguar Recovery Team 2012). This document is “based on the best currently available information” and “it provides a preliminary strategy for the Jaguar that will guide recovery actions until a recovery plan is available” (Jaguar Recovery Team 2012:3).	Comment by Angela Barclay: http://www.fws.gov/southwest/es/arizona/Documents/SpeciesDocs/Jaguar/049777%20-%20Jaguar%20Recovery%20Outline.pdf	Comment by vboyne: add USFWS to author?


Taxonomy


The Jaguar is the only extant representative of the genus Panthera in the Americas (Eizirik et al. 2001). Recent studies have failed to find evidence for well-defined subspecies of Jaguar; there is clinal north-south variation, but the differentiation within the supposed subspecies is larger than that between them and thus does not warrant subspecies subdivision due to the absence of a clear geographical subspecies structure. 


Threats and Limiting Factors


Habitat destruction and modification, and the illegal killing of Jaguars are the two most significant threats to the Jaguar (Jaguar Recovery Team 2012). The legal (and illegal) killing of Jaguars and their potential prey species have also contributed to the historical decline of the species in the U.S. (USFWS 2008c). Despite protections, illegal killing of Jaguars continues to be a major threat to the species south of the U.S.-Mexico border, and the U.S. has little authority to implement actions needed to recover species outside its borders (Jaguar Recovery Team 2012). In the United States, however, there have been no reports of Jaguars having been killed by humans in the United States since the 1980s, and all recent records are from ranchers, Mountain Lion hunters, and others who have seen or photographed the animals without killing them. Human population growth and development has both direct and indirect impacts on Jaguar populations because it fragments habitat and isolates populations of Jaguars and other wildlife. Further, roads may directly impact Jaguars and their habitat, resulting in mortality caused by vehicles, disturbance, habitat fragmentation, changes in prey numbers or distribution, and provision of increased access for legal or illegal harvest. There are no known diseases or predators that threaten the Jaguar (USFWS 1997b); however, the potential role of disease is poorly understood for the Jaguar, and wild felid diseases are an increasing threat to wild cats due to habitat restriction and fragmentation and encroachment from domestic animals (Jaguar Recovery Team 2012). 


Other current threats identified include the development of infrastructure projects (e.g., pedestrian fences, etc.) along the U.S.-Mexico international border, which could impede the movements of Jaguars (USFWS 2008c). The international border is semi-permeable, however, with some areas (particularly in the mountains) that allow large-bodied animals to cross. Recent droughts have resulted in habitat loss, fragmentation, and degradation. Additionally, large-scale, open-pit mines have been identified as having the potential to threaten known core habitat of Jaguars in southeastern Arizona (McCain and Childs 2008).


Section 4(a)(1) of the ESA outlines five factors to consider when a species is a candidate for listing as threatened or endangered, one of which is “other natural or manmade factors affecting its continued existence” and includes a discussion of climate change (Jaguar Recovery Team 2012). Similar to the previously discussed species, the effects of climate change (i.e., decreased precipitation and water resources) are a threat to many species, including the Jaguar (Lenart 2007). For example, temperatures rose in the 20th century and warming is predicted to continue over the 21st century, and although climate models are less certain about predicted trends in precipitation, the southwestern United States is expected to become warmer and drier. In addition, precipitation is expected to decrease in the southwestern United States, and many semi-arid regions will suffer a decrease in water resources due to climate change, as a result of less annual mean precipitation and reduced length of snow season and snow depth. Approximately half of the precipitation within the range of the Jaguar typically falls in the summer months; however, the impacts of climate change on summer precipitation are not well understood. Drought conditions in the southwestern United States have increased over time and may have contributed to loss of Jaguar populations since the species was originally listed in 1997, and possibly historically. Climate change trends are likely to continue, and the impacts on species will likely be complicated by interactions with other factors (e.g., stochastic events driven by climate, such as drought and wildfires in Jaguar habitat, and other habitat destruction and fragmentation) (Jaguar Recovery Team 2012). 


Habitat


Jaguars are known from a variety of vegetation communities in North and South America. Range-wide, Jaguars are mostly found in tropical and subtropical zones (USFWS 2008c). In the southwestern U.S., the more open, dry habitat of has been suggested as being marginal in terms of water, cover, and prey densities (Rabinowitz 1999), although there was historically a presumably larger and naturally breeding population (Brown and López González 2001), Jaguars populations in northwestern Mexico and the southwestern U.S. occur in arid areas, especially thornscrub, mesquite grassland, Madrean oak woodland, and pine-oak woodland communities (Boydston and López Gónzalez 2005; McCain and Childs 2008). Based on 25 historical (from 1902 to 2001) reliable and spatially accurate records Jaguar sighting records in Arizona, the majority of Jaguars were observed in scrub grasslands (56%) and Madrean evergreen forests (20%), all were within 6.2 miles of a water source, and most occurred in moderately rugged to extremely rugged terrain (Hatten et al. 2005). Additionally, river valleys, and other drainage features, likely “provide travel corridors for Jaguars, along with higher prey densities, cooler air, and denser vegetation than surrounding habitats” (Jaguar Recovery Team 2012:13). 	Comment by vboyne: Need pdf, not on R drive, can’t get on google machine without paying for it.  Thought we had it at one point…


As part of the process of developing a recovery outline for Jaguars in the northern portion of their range, and in the preparation of a critical habitat proposal for the species, habitat suitability criteria for the Jaguar has been developed, and a map was produced delineating potential Jaguar habitat (approximately 6.5 million acres) in Arizona and New Mexico (Hatten et al. 2003) (Figure 10). Additionally, a study was conducted to design a blueprint of priority conservation areas, composed of core habitats (i.e., conservation units) and conservation corridors, for Jaguars in the U.S.-Mexico border region (Grigione et al. 2009). The areas were identified based on sightings of the species from the early 1900s to 2003, conducting field surveys, and holding a GIS-based habitat mapping workshop in which scientists shared information on the distribution and status of the species. The two units that were delineated with the highest priority in the Arizona-Mexico border region include the Sierra Madre North and the Sky Islands Units. Two corridors connecting the Sierra Madres and the Sky Islands were also identified as units needing further study; there are recent records of Jaguars in these corridors (Sky Island Alliance and Sonoran Joint Venture 2011). 


In the U.S.-Mexico borderlands, peccaries (javelina) and deer (White-tailed [Odocoileus virginianus] and Mule [O. hemionus]) are presumably dietary mainstays; range-wide, the list of prey taken by Jaguars includes more than 85 species, including numerous species of turtles, birds, fish, and livestock (AGFD 





Figure 10. Potential habitat for the Jaguar within Southeastern Arizona.









2004). Other potential prey species in the southwestern U.S. include White-nosed Coatis (Nasua nasua), skunk (Mephitis spp., Spilogale gracilis), raccoon (Procyon lotor), and jackrabbit (Lepus spp.) (Hatten et al. 2005). Studies indicate that Jaguars selectively use areas away from certain forms of human influence (USFWS 2008c). 


Jaguars have relatively large home ranges and appear to select relatively intact habitats away from human settlements (USFWS 2008c). Jaguar home ranges are highly variable and depend on topography, available prey, and population dynamics. Home ranges are variable: from 11–15 square miles in Belize; from 10–25 square miles for females in the dry and wet seasons, respectively, in Jalisco, Mexico (Brown and López González 2001; USFWS 2008c); from 5–52 square miles during the wet season and 11–64 square miles during the dry season for males in Brazil, Venezuela, and Belize; and 38 square miles for two males and 16 square miles for four females in the tropical deciduous forest for Jalisco, Mexico (Jaguar Recovery Team 2012). Limited home range studies have been conducted for Jaguars in northwestern Mexico, but telemetry data from an adult female in Sonora, Mexico during the dry season was 39 square miles, and camera trap data indicated that the average male home range in Sonora is 32–77 square miles. No home range studies using standard radio-telemetry techniques have been conducted for Jaguars in southwestern U.S., but based on the use of camera-traps in south-central Arizona, one male Jaguar was reported as having a minimum observed “range” of 525 square miles McCain and Childs (2008); however, female Jaguar scat was used at some camera traps at various times and the potential influence of this on the observed range of this male is unknown (Jaguar Recovery Team 2012). 


Reproductive Biology


Jaguars generally breed year-round; however, at the south and north ends of their range, they may breed only in the spring (AGFD 2004; USFWS 2008c; Jaguar Recovery Team 2012). Gestation period is approximately 100 days, and litters range from one to four cubs (usually two), and cubs remain with their mother for nearly two years. Females begin sexual activity at three years of age and males at four. Jaguars have been reported to live up to 11–12 years in the wild. 


Rangewide Distribution and Abundance


Jaguars historically ranged from the southern U.S. (California, Arizona, New Mexico, Texas, and possibly Louisiana) to southern Argentina (AGFD 2004; USFWS 2008c). Currently, they range from the southwestern U.S. (Arizona, New Mexico and Texas) to Brazil and northern Argentina. Abundance and population trends for the Jaguar are not well known; however, 5,680 observations of jaguars have been reported at 535 separate locations throughout the species’ range during the past 10 years (USFWS 2010a). The Jaguar is known to be extant in about 3.4 million square miles, which represents 46% of its historical range; the probability of long-term survival of the Jaguar is considered high in 70% of the currently occupied range (over 2.3 million square miles), and it is considered to be extirpated in 37% of its historical range (Sanderson et al. 2002). 


The last Jaguar sightings in California, Texas, and Louisiana were documented in the late 1800s to early 1900s (Brown and López González 2001; USFWS 2008c; Jaguar Recovery Team 2012). More than 60 Jaguars are reported as having been killed in Arizona and New Mexico between 1900 and 2000. Sightings in the U.S. in the late twentieth century to the present have occurred mainly along the U.S.-Mexico international border. Three records of a female with kittens have been documented in the U.S., although none since 1910, and no females have been confirmed in the U.S. since 1963. 


In northwestern and western Mexico, Jaguars occur in Colima, Jalisco, Nayarit, Sinaloa, Chihuahua, and Sonora to the border with the U.S. (Jaguar Recovery Team 2012). Breeding populations currently occur in Jalisco, Nayarit, Sinaloa, and Sonora with the most northern recently documented breeding population of Jaguars occurring in Sonora approximately 130 miles south of the U.S.-Mexico international border (Brown and López-González 2001). Approximately 30 miles south of the U.S. border near Naco, Mexico, two Jaguars have been documented at Rancho El Aribabi, Sonora, and one Jaguar has been documented in the Sierra Los Ajos since 2009. Jaguar population estimates in northwestern Mexico are 50-271 in Sonora, 211 in Sinaloa, 92 in Nayarit, and 176-500 in Jalisco (Jaguar Recovery Team 2012). 


Arizona Distribution and Abundance


Historically (i.e., prior to 1965), Jaguars were reported at numerous locations in Arizona, as far north as the Grand Canyon; however, all Arizona records since 1965 have been in the southern portion of the state. One record is from near the Santa Cruz River and the other records are from the Peloncillo, Baboquivari, Dos Cabezas, Patagonia, Santa Rita, and Whetstone mountain ranges within Cochise, Pima, and Santa Cruz counties (Brown and López González 2001; USFWS 2008c; AGFD 2011; Jaguar Recovery Team 2012) (see Figure 10). Between 1965 and 1986, only three Jaguars were documented (and all were killed) in Arizona: in the Patagonia Mountains (1965), near the Santa Cruz River (1971), and in the Dos Cabeza Mountains (1986). No Jaguars were reported in Arizona for ten years between 1986 and 1996, but the number of sightings of this species in the southwestern U.S. has been on the rise since 1996. Five, possibly six, individual Jaguars were documented in the U.S. between 1996 and 2011: two in New Mexico and three or four in Arizona. 


Two male Jaguars were repeatedly photographed in southeastern Arizona, and they were videotaped in Arizona exhibiting scent-marking behaviors, which indicate they were residents within Arizona (McCain and Childs 2008). One of these Jaguars (known as “Macho B”) was the same individual that was observed in the Baboquivari Mountains in 1996, and this same male was captured, collared, and released in February 2009 (AGFD 2009; USFWS 2008c). Because tracking-collar data transmitted in the days following the capture and collaring indicated a reduced pattern of movement and foraging, the male was recaptured and evaluated by expert veterinarians at the Phoenix Zoo and he was diagnosed with severe and unrecoverable kidney failure so he was euthanized (AGFD 2009). 


Prior to 2011, the nearest known recent sighting of a Jaguar to the action area was in the Baboquivari Mountains in 2009: the easternmost portion of the range of this individual was located approximately 20 miles southwest of the action area (WestLand 2011a). In June of 2011, an unconfirmed sighting (AGFD Class II-7) of a Jaguar was reported in Mansfield Canyon in the Santa Rita Mountains in Santa Cruz County (personal communication, Eric Gardner, AGFD Non-Game Species Coordinator, 2011): this sighting was approximately 13 miles south of the proposed project area and 8 miles south of the action area. On November 19, 2011, a confirmed sighting of an adult male Jaguar occurred when he was treed by a mountain lion hunter and his dogs in a canyon in the Whetstone Mountains in Cochise County approximately 25 miles east of the proposed project area and 10 miles east of the action area (AGFD 2011; Jaguar Recovery Team 2012).	Comment by vboyne: Check all WestLand letters [this one should be correct, unless we change the order in Lit Cited]	Comment by vboyne: Can’t find this


The southwestern U.S. lies at the extreme northern limit of the Jaguar’s range, and it has been suggested that Arizona may support only marginal habitat for the species because of recent altered habitat from drought and associated large-scale catastrophic wildfires in recent years and hence does not support a significant Jaguar population. Although there have been wildfires in the Patagonia and Santa Rita mountains in recent years, none have been catastrophic (mostly high-severity outcome), so these ranges currently have suitable Jaguar habitat.  Hatten et al. (2003) estimated that 21% to 30% of Arizona (23,940–34,200 square miles) is potentially suitable as Jaguar habitat; however, the species currently occurs on an occasional basis in only a small portion of this area. The habitat suitability map that was produced delineating potential Jaguar habitat indicated that there is approximately 6.5 million acres in Arizona and New Mexico (Hatten et al. 2003) (see Figure 10).


Status and Distribution in the Action Area


Historically, there are several records of Jaguars from southern Arizona, three of which are known from the Santa Rita Mountains (Helvetia in 1917, base of Mt. Baldy in 1918, and Greaterville in 1919), and one from the Empire Mountains (1961) within the action area (Brown and López González 2001). There have been no confirmed sightings of Jaguars in the action area since 1961. The 2011 Mansfield Canyon locality is within the Santa Rita Mountains and is relatively close to the proposed project and the action area, and if this locality is valid, it is possible this individual uses the action area as part of its home range (e.g., Macho B covered a far greater distance in his “range” [McCain and Childs 2008] than the distance to the action area. The confirmed individual in the Whetstones is also relatively close (McCain and Childs, op cit.) and may use the action area as part of its home range, or as a foray area (i.e., foraging, scouting, mate-seeking). 


Surveys for this species have not been conducted within the action area for the purposes of the proposed project, and without surveys, there is no evidence that Jaguars do or do not occur in the action area. Even with camera “trap” surveys, it is quite possible for a Type II error (claiming absence when indeed the species is present), as indicated in a study by Rosas-Rosas and Bender (2012), where 58% (7/12) of the known individual Jaguars failed to be detected by camera traps in northeastern Sonora. The University of Arizona has received funding for a three-year project to detect and monitor Jaguars through the use of still and video camera “traps” along the northern boundary of the US-Mexico international border, from the Baboquivari Mountains in Arizona to the Animas Mountains in New Mexico (Jaguar Recovery Team 2012). Most of the cameras are expected be located on public lands. 


The project and action areas are located near biologically best corridors for the Jaguar and at the apex of two wildlife linkages (strands 5 and 6) that connect the Santa Rita and Whetstone Mountains, near the southern end of a wildlife linkage (strand 1) that connects the Santa Rita and Rincon Mountains (Beier et al. 2007), and near the western end of a wildlife linkage (strand B) that connects the Santa Rita and Patagonia Mountains (Beier et al. 2008). Approximately half of strand 6 runs through Las Cienegas NCA and is primarily composed of semi-desert grassland and steppe and mesquite upland scrub, and to a lesser extent, creosotebush, mixed desert and thorn scrub, encinal, and desert scrub. Riparian features in strand 6 include portions of Fortynine Wash, Empire Gulch, Gardner Canyon, Cinco Canyon, Spring Water Canyon, Bear Spring Canyon, and Mud Spring Canyon. Strand 1 runs from the northeastern corner of the Santa Rita Mountains to the southwest coner  of the Rincon Mountains, and is primarily composed of mesquite upland scrub, but also includes semi-desert grassland and steppe, desert scrub, creosotebush, mixed desert and thorn scrub. Important riparian features in strand 1 include portions of Davidson Canyon and Agua Verde Creek. It runs from the upper reaches of Little Casa Blanca Canyon in the Santa Rita Mountain range to the southwestern face of the Canelo Hills and has a fair amount of complex topography. Strand B is primarily composed of Encinal (Oak Woodland), Pine-Oak Forest and Woodland, and Semi-Desert Grassland and Steppe, and also Mesquite Upland Scrub. 






Lesser Long-nosed Bat


Listing Status 


The Lesser Long-nosed Bat was listed as endangered in 1988 without critical habitat (USFWS 1988). A recovery plan was completed in 1997 (USFWS 1997a).


Recovery Plan


No recovery units or management areas were developed as part of the 1997 recovery plan; however, the plan states that the Lesser Long-nosed Bat will be considered for down-listing to threatened once three major maternity roosts and two post-maternity roosts in the U.S. and three maternity roosts in Mexico have remained stable or increased in size for at least 5 years, following the approval of the Recovery Team (USFWS 1997a). Following a 5-year review of the status of Lesser Long-nosed Bat, USFWS determined that while Lesser Long-nosed Bat populations do not currently meet the definition of “endangered,” the protection afforded by the ESA is warranted because of the continued vulnerabilities of key roost sites (USFWS 2007c). 


Taxonomy


The Lesser Long-nosed Bat was originally listed as Leptoynycteris sanborni, Sanborn’s Long-nosed Bat (USFWS 1988). Wilkinson and Fleming (1996) support the classification of this bat as Leptonycteris curasoae. They further define two subspecies, L. c. curasoae (found in the southern portion of the range) and L. c. yerbabuenae (found in the northern portion of the range). Some researchers support the raising of L. c. yerbabuenae to specific status as Leptonycteris yerbabuenae (Cole and Wilson 2006). However, USFWS currently classifies the listed entity as Leptonycteris c. yerbabuenae. Information gathered during the 5-year status review indicates that additional investigation into the taxonomy of the Lesser Long-nosed Bat is warranted (USFWS 2007c).


Threats and Limiting Factors


The primary threats to the Lesser Long-nosed Bat are roost site loss or disturbance and impacts to forage availability (USFWS 2007c). Other threats that have contributed to the current endangered status of the species include: roost disturbance and deterioration, border activities, recreation, vandalism, fire, vampire-bat control, mine closures, and forage availability. 


Similar to the previously-discussed species, the effects of climate change (i.e., decreased precipitation and water resources) are a threat to many species, including the Lesser Long-nosed Bat (Lenart 2007). For example, temperatures rose in the 20th century and warming is predicted to continue over the 21st century, and although climate models are less certain about predicted trends in precipitation, the southwestern United States is expected to become warmer and drier. In addition, precipitation is expected to decrease in the southwestern United States, and many semi-arid regions will suffer a decrease in water resources due to climate change, as a result of less annual mean precipitation and reduced length of snow season and snow depth. Approximately half of the precipitation within the range of the Lesser Long-nosed Bat typically falls in the summer months; however, the impacts of climate change on summer precipitation are not well understood. Drought conditions in the southwestern United States have increased over time and may have contributed to loss of Lesser Long-nosed Bat populations since the species was originally listed in 1988, and possibly historically. Climate change trends are likely to continue, and the impacts on species will likely be complicated by interactions with other factors (e.g., interactions with habitat-disturbing activities and impacts to forage resources). 


Habitat


In the U.S., suitable Lesser Long-nosed Bat habitat includes desert grasslands and shrublands up to the oak transition zone; plant communities typically occupied by the species are paloverde-saguaro, semidesert grassland, and oak woodland (USFWS 1997a). A suitable day roost, typically a cave or mine, is probably the most important habitat requirement; however, potentially suitable roosts must be within reasonable foraging distances of sufficient amounts of required foods (the nectar and pollen of paniculate agave flowers and the nectar, pollen, and fruit produced by columnar cacti). In Arizona, four species of paniculate agaves: Palmer’s agave (Agave palmeri), Parry’s agave (A. parryi), desert agave (A. deserti), and amole (A. schotti), and two columnar cacti; saguaro cactus and organ pipe cactus (Stenocereus thurberi), provide the main food sources for this nectivorous bat. The columnar cacti occur in lower-elevation areas of the Sonoran Desert region while the paniculate agaves are found primarily in higher-elevation areas, such as desert grasslands, shrublands, and montane habitats. Concentrations of food resources for this species are patchily distributed and available seasonally; cactus flowers and fruits are available during the spring and early summer, while blooming agaves are primarily available during mid- to late summer (typically from July through early October). 


Foraging areas experiencing regular, ongoing use, based on nectar and pollen production, may be of particular importance to the Lesser Long-nosed Bat, as they appear to select areas with evidence of high resource abundance in previous years (old floral stalks) suggesting site fidelity to particular agave stands (USFWS 2007c). A reduction in, or further fragmentation of, agave populations could have serious effects on bat behavior, forcing individual Lesser Long-nosed Bats to travel farther, to roost in suboptimal situations, or to compete with one another for food at remaining plants. These effects likely would be especially evident during years of low flower production, when energy expended by bats is appreciably higher. The Lesser Long-nosed Bat is known to fly long distances from occupied roost sites to foraging sites; night flights from maternity colonies to flowering columnar cacti have been documented in Arizona at distances of up to 15 miles, and in Mexico up to 38 miles. Lesser Long-nosed Bats have been documented using hummingbird feeders many miles away from the closest potential roost site, including during the winter in Tucson (Lowery et al. 2009). Lesser Long-nosed Bat visitation rates to individual agave plants appear to increase as the number of flowering umbels per plant increase and where blooming progresses to mid-inflorescence, and foraging rates appear to decrease as blooming moves to the top of plants (USFWS 2007c). 


Lesser Long-nosed Bats roost in caves and abandoned mines and tunnels (USFWS 1988). Lesser Long-nosed Bats are known to “roost-switch”, possibly in response to forage availability, which makes the small number of known roosts potentially significant to the population (USFWS 2007c). A colony of bats may move among several roost sites, and they may require multiple roost sites to meet their foraging and reproductive needs (Cole and Wilson 2006). The lack of, or presence of few Lesser Long-nosed Bats at a roost at one time does not indicated that bat numbers have declined or mean that the roost site is insignificant, or vice versa (USFWS 2007c). The number of known roosts is limited; therefore, the loss of even one or two key roost sites could threaten the population. 


Reproductive Biology


In Arizona, Lesser Long-nosed Bat roosts are typically occupied from April to as late as early November (Slauson 2000), although the species has been recorded at hummingbird feeders in Tucson during the winter (Lowery et al. 2009). During spring, adult females, most of which are pregnant, arrive in Arizona and gather into maternity colonies in the southwestern portion of the state at low elevations near concentrations of flowering columnar cacti (USFWS 2007c). Maternity colonies disband in July and August after the young are volant, and there is a decline of food resources around maternity roosts. 
A coincidental increase of blooming agaves results in most females and young moving north and east to late summer roosts, some moving to higher elevations (up to more than 6,000 feet above mean sea level), primarily in southeastern Arizona near high concentrations of blooming paniculate agaves. Dates of these seasonal movements, however, are variable from one year to the next based on observations (USFWS 1997a). 


Rangewide Distribution and Abundance


The Lesser Long-nosed Bat is found from southern Arizona and extreme southwestern New Mexico, through western Mexico, and south to El Salvador (USFWS 1997a). There were 17 known major Lesser Long-nosed Bat roost sites in Arizona and Mexico in the early 1990s and 12 major maternity roost sites. Based on surveys conducted in 1992 and 1993, it was estimated that more than 200,000 bats occupied 16 of the 17 sites and that the maternity roosts are occupied by more than 150,000 bats. Current population numbers of Lesser Long-nosed Bats exceed the levels known and recorded at the time of listing in 1988 (USFWS 2007c). Numbers of Lesser Long-nosed Bats at most of the roost sites in both the U.S. and Mexico are stable or increasing; however, the number of known roost sites has not increased significantly.


Arizona Distribution and Abundance


In southern Arizona, Lesser Long-nosed Bat roosts have been found from the Picacho Mountains (Pinal County) southwest to the Agua Dulce Mountains (Pima County), southeast to the Chiricahua Mountains (Cochise County), and south to the international boundary (USFWS 2008c). Individuals have also been observed near the Pinaleño Mountains (Graham County) and as far north as Phoenix and Glendale (Maricopa County) and from far southwestern New Mexico in the Animas and Peloncillo mountains (Hidalgo County) (USFWS 1997a). There are three known Lesser Long-nosed Bat maternity roosts (Copper Mountain, Bluebird, and Old Mammon) and approximately 40 total Lesser Long-nosed Bat roosts in Arizona (USFWS 2007c). Population estimates at Arizona roosts (maternity and post-maternity) were identified in the Lesser Long-nosed Bat Recovery Plan (USFWS 1997a). 


According to USFWS (2007c), numbers provided do not accurately represent the total number of Lesser Long-nosed Bats in Arizona for the following reasons: 1) counts include a combination of maternity roosts and late-summer roosts; 2) only those roosts identified in the Lesser Long-nosed Bat Recovery Plan are monitored; 3) multiple counts at each roost each year are not conducted; and 4) roost-monitoring experience indicates that developing a definitive population estimate for this species is difficult. Bats found in maternity roosts early in the year could occupy late-summer roosts, resulting in double counting of some individuals. Furthermore, the number of Lesser Long-nosed Bats at any given roost fluctuates considerably each year and among years. 


In addition, researchers have found increasing, stable populations at roost sites not identified for monitoring in the Lesser Long-nosed Bat Recovery Plan, including steady increases in numbers of Lesser Long-nosed Bats at roost sites on Fort Huachuca in the Huachuca Mountains, based on monitoring over the past 10 years (USFWS 2007c). Known Lesser Long-nosed Bat maternity roosts are all more than 75 miles from the proposed project footprint; however, known major postmaternity roosts, including Patagonia Bat Cave and State of Texas, are within about 40 miles of the proposed project footprint, and several small postmaternity roosts are closer. 


Status and Distribution in the Action Area


Recent Surveys 


Agave Surveys. Palmer agave surveys in the vicinity of the proposed mine footprint were conducted between June 16 and September 8, 2008 (WestLand 2009e). Prior to the surveys, WestLand divided the project area into 2.47-acre units, for a total of 1,915 units. A random subset of 191 units (10%) was then selected for sampling; field sampling was ultimately conducted in 76 of these 191 units. Within each sampling unit, the southeast quarter (i.e., plot) was selected for detailed counts of living rosettes and flowering stems. 	Comment by vboyne: Check all WestLand letters ; this should be correct


A regional analysis of Palmer agave numbers also was undertaken in 2008 to better understand the significance of the agave population on the Rosemont Copper Company property (WestLand 2009e). The analysis focused on the north and east sides of the Santa Rita Mountains and Empire Cienega and included the Rosemont Copper Company property outside the impact area. A total of 116 plots (averaging 10.5 acres; 1,218 acres total) was surveyed from available access roads and rosettes and successful flowering stems were counted. Rosette density information from these plots is not directly comparable to the more intensively sampled plots in the impact area because of the difficulty seeing smaller rosettes from the road; however, successful flowering stems were considered readily visible from adjacent access roads, and these data are therefore potentially useful for comparing regional plots with plots in the impact area. 


WestLand surveyed for agave (Agave spp.) along approximately 22.4 linear miles (1,158 acres) of proposed utility corridors in 2009 (WestLand 2010), and approximately 38 acres of additional lands adjacent to the corridor in September 2011 (WestLand 2011e).	Comment by vboyne: Probably not correct year, which letter?	Comment by vboyne: Probably correct letter


WestLand (2009e) reported that Palmer agave densities in the project area ranged from a minimum of 0 plants/acre to a maximum of 440 plants/acre; the mean density is approximately 56.7 plants/acre (n = 76). These results are based on sampling of 46.9 acres, or about 1% of the 4,730-acre project area. The number of agaves in the entire project area was estimated to be between approximately 196,268 and 306,209. The mean density of successful flowering stems in the project area reported by WestLand was 1.18/acre; in comparison, the mean density of successful flowering stems on regional plots was 1.14/acre. From these data, WestLand estimated that about 2.5% of the rosettes produced successful flowering stems. The range of flowering stems was estimated to be between 3,951 and 7,187 within the impact area. Although the variability per acre was much greater on regional than impact-area plots, this difference is expected, given the much larger area included in the regional survey. 	Comment by vboyne: Check letter


During surveys of the proposed utility corridor, 371 agave locations were recorded in 2009, and many of the agave locations included more than one plant (WestLand 2010). A total of 53 Palmer’s agaves in 37 locations were recorded during the 2011 survey (WestLand 2011e).	Comment by vboyne: Check letter & year	Comment by vboyne: Check letter


Bat Surveys. Bat surveys of the proposed project area and vicinity were conducted in 2008 (WestLand 2009f), 2009 (Buecher et al. 2010), 2010 (Buecher et al. 2011), and 2011 (WestLand 2011f). Methods included active and passive ultrasonic acoustic sampling at flowering agaves, infrared photography and observations of flowering agaves, and surveys of potential roost sites. 	Comment by vboyne: Maybe a more up-to-date bat survey to cite here..


In 2008, 143 potential bat roost sites (i.e., caves, mine shafts, and adits) were evaluated within the action area and surrounding region (WestLand 2009f). Of these 143 sites, 59 were within the proposed project footprint and 16 were near the proposed project footprint. Acoustic and/or roost site surveys were conducted on a total of 20 different dates between August 4 and November 12, 2008, and ultrasonic acoustic surveys and infrared surveys were conducted on five evenings between August 11 and September 16, 2008. Because Lesser Long-nosed Bats often remain silent while foraging, several sites also were monitored in 2008 with night vision equipment to further document use of flowering agaves. Lesser Long-nosed Bats were documented foraging regularly on agaves in the proposed project area from late August to mid-September based on the results of acoustic and infrared surveys. Lesser Long-nosed Bat calls were recorded at 23 of the 27 Palmer agave sites where acoustic surveys were successful (i.e., no equipment failures), and night vision equipment was successful in detecting frequent Lesser Long-nosed Bat visits to flowering Palmer agaves. Lesser Long-nosed Bats were documented roosting at three sites within the action area in 2008: Site 9 (the name was changed to Chicago Mine in Buecher et al. 2010), Site R-2, and the Helena Mine complex (Figure 11). The Chicago Mine was visited five separate times during 2008; approximately 12 to 15 Lesser Long-nosed Bats were present in August, and none were present in late September. The R-2 site was visited once in 2008, which resulted in the confirmed sighting of one Lesser Long-nosed Bat. A small colony of 20 to 30 Lesser Long-nosed Bats was roosting at the Helena Mine complex in 2008. Only one of these sites (Site 9/Chicago Mine) is within the proposed project footprint and is located within the proposed mine pit. Site R-2 is immediately adjacent to the southwestern portion of the proposed fence line of the preferred alternative. Lesser Long-nosed Bats also were found at the Helena Mine complex approximately 1 mile north-northeast of the fence line for the preferred alternative. 


In 2009, 37 sites were examined during eight field visits conducted in August, September, and October (Buecher et al. 2010). Survey efforts in 2009 focused on sites that supported nectar-feeding bats in 2008 and sites where the potential for bats was considered high, including 1) the Helena Mine complex, which is characterized by multiple entrances, supported small numbers of L. yerbabuenae in 2008; 2) Adit S and Adit R-47, where accumulations of insectivorous bat guano was found in 2008; 3) R-46, which was not visited in 2009 but was thought to have high potential for bat use; 4) Chicago Mine (referred to as Site 9 in WestLand 2009f), which supported small numbers of Leptonycteris in 2008; and 5) R-2 (located in Sycamore Canyon), where one L. yerbabuenae was found in 2008. Lesser Long-nosed Bats were documented at the same three roosts at which they were detected in 2008 (see Figure 11). The Chicago Mine was visited two times in 2009, and approximately 32 Lesser Long-nosed Bats were documented exiting the mine. The R-2 site was visited three times in 2009, which resulted in a single Lesser Long-nosed Bat observed on August 25, 2009, more than 50 detected with acoustic sampling and infrared video cameras on September 3, 2009, and the presence of Lesser Long-nosed Bats was documented on October 13, 2009. At the Helena Mine complex, more than 5,000 Lesser Long-nosed Bats were detected during an exit count in September. 


In 2010, three of the sites that were previously surveyed, including one site that contained Lesser Long-nosed Bats in 2008 and 2009 (Helena Mine complex), were revisited (Buecher et al. 2011). Additionally, the BLM conducted surveys on their lands near Helvetia late in 2010, and Lesser Long-nosed Bats were observed roosting on abandoned mine land features (Hughes 2011). Lesser Long-nosed Bats were documented roosting only at the Helena Mine complex site; however, the Chicago Mine and R-2 sites were not surveyed (Figure 11). Significantly fewer (approximately 150) Lesser Long-nosed Bats were detected overall during exit counts in 2010 than in 2009 (more than 5,000). However, some of the emergence counts were stopped early because of inclement weather, so it is unclear whether the reduced counts were accurate representations of the number of bats at these roost locations. 


In 2011, 33 sites were examined in ten field visits in July, August and September (WestLand 2011f). Some sites surveyed were used by bats in previous years, and additional mines not covered during prior surveys were also evaluated. Evaluations included mine entry (internal surveys) and/or external roost evaluations (emergence surveys). Lesser Long-nosed Bats were documented roosting at the Helena Mine complex site, the Chicago Mine, and R-2 sites (Figure 11). At the Helena Mine complex, approximately 4,650 Lesser Long-nosed Bats were detected during an exit count in August, and during a second emergence count in September, approximately 2,021 Lesser Long-nosed Bats were recorded. At the Chicago Mine, one Lesser Long-nosed Bat was detected roosting in July. At the R-2 site, three Lesser Long-nosed Bats were detected roosting in July. 


In summary, the action area is located in the postmaternity dispersal region for Lesser Long-nosed Bat (maternity colonies in southwestern Arizona disband in July and August), and there are numerous Palmer agaves and at least three active roosts within the action area. Of these roosts, only Chicago Mine is in the proposed project footprint. Although dates of arrival at postmaternity sites are variable in Arizona from one year to the next, surveys in the action area in 2008, 2009, 2010, and 2011 indicate that Lesser Long- nosed Bats forage and occupy roosts in the area beginning at least in early August and, based on results at the Helena Complex, continuing into October. The large number of this species present at the Helena Mine complex in 2009 and 2011 indicates that this site could be a roost complex of regional importance to Lesser Long-nosed Bats.






Figure 11. Lesser Long-nosed Bat known roost locations.






Mexican Spotted Owl


Listing Status


The Mexican Spotted Owl was listed as a threatened species on March 16, 1993 (USFWS 1993b). The USFWS appointed the Mexican Spotted Owl Recovery Team in 1993, which produced the Mexican Spotted Owl Recovery Plan in 1995 (USFWS 1995a), and a First Revision of the Draft Recovery Plan for the Mexican Spotted Owl is now available (USFWS 2011b). The USFWS designated critical habitat for Mexican Spotted Owl, effective September 30, 2004 (USFWS 2004). 


Recovery Plan


Increased surveys since the 1995 Recovery Plan have increased knowledge of owl distribution hence the reason for the revision of the recovery plan (USFWS 2011b). Population estimates recorded 464 more owl sites from 1990 to 2004 than from 1990 to 1993 in the U.S. as a result of new surveys being completed within previously unsurveyed areas. Additionally, given these changes to and new information regarding biology, threats, and habitat needs for this species, the USFWS decided to revisit and revise the 1995 Recovery Plan. The 1995 Mexican Spotted Owl Recovery Plan identified six recovery units (RUs) in the United States and five in Mexico (USFWS 1995a); the proposed project is located within the Basin and Range – West RU. The First Revision of the Draft Recovery Plan for the Mexican Spotted Owl renamed RUs as “Ecological Management Units” (EMUs) according to current USFWS guidelines and divided the owl range within the United States into five EMUs; the proposed project remains within the Basin and Range West EMU (USFWS 2011b). There are 161 known sites or owls in the Basin and Range West EMU.


Critical Habitat Designation


Approximately 8.6 million acres of critical habitat for Mexican Spotted Owl was designated in Arizona, Colorado, New Mexico, and Utah, mostly on federal lands (USFWS 2004). Within this area, critical habitat is limited to areas that meet the definition of protected and restricted habitat, as described in the recovery plan. Protected habitat includes all known owl sites and all areas within mixed-conifer or pine-oak habitat with slopes greater than 40% where timber harvest has not occurred in the past 20 years. Restricted habitat includes mixed-conifer forest, pine-oak forest, and riparian areas outside protected habitat. The action area overlaps approximately 430 acres of the far northeast corner of critical habitat Unit BR-W-12 in Santa Cruz and Pima counties; however, there are no recent documented occurrences of Mexican Spotted Owls within designated critical habitat in the action area; thus, it is considered unoccupied.


The PCEs for Mexican Spotted Owl critical habitat were determined from studies of their habitat requirements and information provided in the Recovery Plan (USFWS 2004). Since owl habitat can include both canyon and forested areas, PCEs were identified in both areas (USFWS 2004:53211): 


PCEs related to forest structure include the following:


A range of tree species, including mixed conifer, pine-oak, and riparian forest types, composed of different tree sizes reflecting different ages of trees, 30% to 45% of which are large trees with diameter at breast height (dbh) of 12 inches or more;


A shade canopy created by the tree branches covering 40% or more of the ground; and,


Large, dead trees (snags) with a dbh of at least 12 inches.


PCEs related to the maintenance of adequate prey species include the following:


High volumes of fallen trees and other woody debris;


A wide range of tree and plant species, including hardwoods; and


Adequate levels of residual plant cover to maintain fruits and seeds, and allow plant regeneration.


PCEs related to canyon habitat include one or more of the following:


Presence of water (often providing cooler and often higher humidity than the surrounding areas);


Clumps or stringers of mixed-conifer, pine-oak, pinyon-juniper, and/or riparian vegetation;


Canyon wall containing crevices, ledges, or caves; and


High percent of ground litter and woody debris.


The forest habitat attributes listed above usually are present with increasing forest age, but their occurrence may vary by location, past forest management practices or natural disturbance events, forest-type productivity, and plant succession. These characteristics may also be observed in younger stands, especially when the stands contain remnant large trees or patches of large trees. Certain forest management practices may also enhance tree growth and mature stand characteristics where the older, larger trees are allowed to persist. 


Taxonomy


The Mexican Spotted Owl, Strix occidentalis lucida, is one of three subspecies in the species S. occidentalis: the other two subspecies are the Northern Spotted Owl (S. o. caurina) and the California Spotted Owl (S. o. occidentalis) (AGFD 2005). 


Threats and Limiting Factors


The two primary reasons for the original listing of the Mexican Spotted Owl in 1993: were historical alteration of habitat as the result of timber-management practices and the threat of these practices continuing as evidenced in existing national forest plans; the danger of stand-replacing fire was also cited (USFWS 1995a). In 1995, the Mexican Spotted Owl Recovery Team perceived limited threats overall to spotted owls in the Basin and Range - West RU as the result of human activities, but considered the primary threats to spotted owls within this RU to be catastrophic wildfire, recreation, and grazing. Since publication of the 1995 Recovery Plan, USFWS acquired new information on the threats to the Mexican Spotted Owl (USFWS 2011b): threats to its population in the U.S. have transitioned from commercial-based timber harvest to the risk of stand-replacing wildfire. 


Other potential threats to Mexican Spotted Owl habitat include domestic and wild ungulate grazing, recreation, fuels reduction treatments, resource extraction (e.g., timber, oil, gas, metals, and non-metals), and urban or rural development (USFWS 1995a; 2008c) , and associated noise (Delaney et al. 1999). West Nile Virus also has the potential to adversely impact the Mexican Spotted Owl and has been documented in Arizona, New Mexico, and Colorado, and preliminary information suggests that owls may be highly vulnerable to this disease (Courtney et al. 2004). Unfortunately, because of the secretive nature of owls and the lack of intensive monitoring of banded birds, it will be difficult to know when owls contract the disease or the extent of the impacts of West Nile Virus (genus Flavivirus) to the Mexican Spotted Owl rangewide.


The effects of climate change on the Mexican Spotted Owl are poorly understood (USFWS 1995a), but similar to the previously-discussed species, the effects of climate change (i.e., decreased precipitation and water resources) are a threat to many species, including the Mexican Spotted Owl (Lenart 2007). For example, temperatures rose in the 20th century and warming is predicted to continue over the 21st century, and although climate models are less certain about predicted trends in precipitation, the southwestern United States is expected to become warmer and drier. In addition, precipitation is expected to decrease in the southwestern United States, and many semi-arid regions will suffer a decrease in water resources due to climate change, as a result of less annual mean precipitation and reduced length of snow season and snow depth. Approximately half of the precipitation within the range of the Mexican Spotted Owl typically falls in the summer months; however, the impacts of climate change on summer precipitation are not well understood. Drought conditions in the southwestern United States have increased over time and may have contributed to loss of Mexican Spotted Owl populations since the species was originally listed in 1995, and possibly historically. Climate change trends are likely to continue, and the impacts on species will likely be complicated by interactions with other factors (e.g., interactions with habitat-disturbing activities including wildfire, recreation, and grazing). For example, climate variability combined with unhealthy forest conditions may result in synergistically increased negative effects to habitat from fire, and the intensification of natural drought cycles and the ensuing stress placed upon overstocked forested habitats could result in even larger and more severe fires in owl habitat (USFWS 2011b).


Habitat


The Mexican Spotted Owl occurs in disjunct localities on isolated mountain systems and canyons within mature mixed-conifer, pine-oak, and riparian forests (USFWS 1995a, 2004). Mature mixed-conifer forests occupied by Mexican Spotted Owls are mostly composed of Douglas-fir (Psuedotsuga menziesii), white fir (Abies concolor), limber pine (Pinus flexilis), and/or blue spruce (Picea pungens); pine-oak forests are mostly composed of ponderosa pine (P. ponderosa) and Gambel oak (Quercus gambellii); and riparian forests are dominated by various species of broadleaf deciduous trees and shrubs. These riparian forests can be important linkages between otherwise isolated subpopulations of owls. Owls are also found in canyon habitat dominated by vertical-walled rocky cliffs (including caves, ledges, and other areas that provide protected nest and roost sites) within complex watersheds such as tributary side canyons. Canyon habitats occupied by Mexican Spotted Owls may include small isolated patches or stringers of forested vegetation (i.e., stands of mixed-conifer, ponderosa pine, pine-oak, pinyon-juniper, and/or riparian vegetation) in which owls regularly roost and forage. Owls are usually found in areas with some type of water source (i.e., perennial streams, creeks, springs, ephemeral water, small pools from runoff, reservoir emissions, etc.).


Owl foraging habitat includes a wide variety of forest conditions, canyon bottoms, cliff faces, tops of canyon rims, and riparian areas (USFWS 1995a, 2004). Owls generally use a wider variety of forest conditions (mixed conifers, pine-oak, ponderosa pine, pinyon-juniper) for foraging than they use for nesting/roosting. The primary Mexican Spotted Owl prey are woodrats (Neotoma spp.), peromyscid mice (Peromyscus spp.), and microtine voles (Microtus spp.), foraged most frequently from unlogged forests containing uneven-aged stands of Douglas-fir and white fir with a strong component of ponderosa pine (Ganey and Balda 1994). There is strong evidence that Spotted Owls select habitats according to the distribution of their prey (Ward 2001). 


Reproductive Biology


Mexican Spotted Owls typically select areas providing vertical structure and high plant species richness that contain a number of large trees of different types; nests are typically observed in either mixed-conifer or Douglas-fir habitat, and roost and nest trees are typically the oldest and largest within stands (Ganey and Balda 1989, 1994; Seamans and Gutierrez 1995; USFWS 2011c). Ganey et al. (2000) recorded several tree species at roost sites, suggesting that mixed-conifer forests dominated by Douglas-fir, pine-oak and riparian forests with high tree diversity are highly important to the owl. Nestlings fledge in 4 to 5 weeks and disperse in September and October into a variety of habitats ranging from high-elevation forests to pinyon-juniper woodlands and riparian areas surrounded by desert grasslands (USFWS 2011c). Long-distance dispersal by juveniles demonstrates that they use widely spaced islands of suitable habitat connected at lower elevations by pinyon-juniper and riparian forests.


Rangewide Distribution and Abundance


The range of the Mexican Spotted Owl extends from the southern Rocky Mountains in Colorado and the Colorado Plateau in southern Utah southward through Arizona, New Mexico, and far western Texas, through the Sierra Madre Occidental and Oriental, to the mountains at the south end of the Mexican Plateau (USFWS 2008d). Ninety-one percent of known owls existing in the U.S. between 1990 and 1993 occurred on land administered by the Forest Service (USFWS 2004). During 2002, the Forest Service reported 987 Protected Activity Centers (PACs) in Arizona and New Mexico, and there were 15 known PACs in Colorado, 105 PACs in Utah, and 43 PACs on National Park Service (NPS) lands in Arizona. Therefore, 1,176 total PACs had been identified at that time, leading the USFWS to estimate the total known owl numbers on federal lands in the southwestern U.S. ranging from 1,176 to 2,352 (USFWS 2004). Recent population estimates of Mexican Spotted Owls are 2,160 throughout the entire U.S. and 2,074 in Arizona and New Mexico (USFWS 2008c): approximately 2,950 (± 1,067) Mexican Spotted Owls in the Upper Gila Mountains Recovery Unit alone (Ganey et al. 2000); approximately 1,025 PACs established on National Forest Service lands in Arizona and New Mexico (USFWS 2008c); and 758 owl sites from 1990 to 1993 and 1,222 owl sites from 1990 to 2004 (USFWS 2011b). The Recovery Team reported 1,301 owl sites known today in the U.S. portion of the owl’s range; approximately 94% of the PACs on national forests in the region are occupied, and approximately 10% of the PACs are within wilderness areas (USFWS 2011b). 


Arizona Distribution and Abundance


Mexican Spotted Owls are widely but patchily distributed in Arizona, being found in all but the arid southwestern portion of the state; known from the Colorado Plateau in northern Arizona, the Basin and Range Mountains of the southeastern part of the state, and the transition zone between these provinces in central and east-central Arizona (Ganey and Balda 1989; USFWS 1993b). The largest concentration of Mexican Spotted Owls in Arizona occurs in the central and east-central forests along the Mogollon Rim, in the White Mountains, and on the volcanic peaks near Flagstaff. In southern Arizona, Mexican Spotted Owls have been found in the Atascosa (Pajarito), Santa Rita, Santa Catalina, Patagonia, Whetstone, Galiuro, Huachuca, Chiricahua, Pinaleño, Superstition, Sierra Ancha, Mazatzal, and Bradshaw mountains. Owls are located at scattered sites on the Kaibab Plateau and the Navajo Reservation, and there are also historic records from the Hualapai Mountains in northwestern Arizona. Current information indicates that there are 43 PACs on NPS lands in Arizona. Evidence suggests that wide population fluctuations may be common for populations of owls (USFWS 2004); a 10% or greater population decline has been reported from central Arizona (Seamans et al. 1999). 


Status and Distribution in the Action Area


The project area does not contain typical Mexican Spotted Owl habitat of mixed conifers, pine-oak, ponderosa pine, pinyon-juniper required for foraging and nesting/roosting. The Coronado compiled information on Mexican Spotted Owl PAC locations in the northern Santa Rita Mountains, and there are no documented Mexican Spotted Owl records or PACs within the action area. The closest is the Ramanote Canyon PAC, which is located approximately 0.7 mile to the west-southwest (Figure 12, Table 1). The action area overlaps approximately 430 acres of the far northeast corner of critical habitat Unit BR-W-12 in Santa Cruz and Pima counties. 


Table 1. Mexican Spotted Owl PACs in the Vicinity of the Action Area


			Forest Service PAC Name and Number


			Approximate Distance from Fence Line of Preferred Alternative 
(miles)


			Approximate Distance from Action Area
(miles)


			Notes





			Ramanote Canyon (#0502019)


			4.8


			0.7


			There has not been any formal presence/absence information available for this PAC since 2001, when a male was confirmed at the site.





			Sawmill Canyon (#0502013)


			5.6


			1.3


			There has not been any formal presence/absence information for the Sawmill Spring PAC since 1995, when a nesting pair was confirmed, but nesting failed.





			Florida Spring (#0502001)


			6.4


			2.5


			There has not been any confirmed occupation information for the Florida Spring PAC since 1995.















Figure 12. Nearby Mexican Spotted Owl PACs and designated critical habitat.






Ocelot


Listing Status


The Ocelot was listed as an endangered species in the U.S. portion of its range on July 21, 1982 (USFWS 1982), without critical habitat. Recovery of the Ocelot was originally addressed in Listed Cats of Texas and Arizona Recovery Plan (USFWS 1990). An updated draft recovery plan has since been released (USFWS 2010b).


Recovery Plan


No recovery units or management areas were developed as part of the 1990 recovery plan (USFWS 1990); however, the updated draft recovery plan identified two management units that cover the entire subspecies Leopardus pardalis sonoriensis and L. p. albescens (USFWS 2010b). The updated plan also summarized information available in scientific literature regarding the status and threats to the Ocelot throughout its range, and recommended general actions and criteria for addressing these threats and evaluating range-wide recovery. The proposed project is within the historic range and management unit of L. p. sonoriensis; however, it mostly focuses on Ocelots and Ocelot habitat in Texas. The updated recovery plan identified (Ibid:vii):


Recovery Strategy: The strategy for recovery involves: the assessment, protection, reconnection, and restoration of sufficient habitat to support viable populations of the Ocelot in the borderlands of the U.S. and Mexico; the reduction of effects of human population growth and development to Ocelot survival and mortality; the maintenance or improvement of genetic fitness, demographic conditions, and health of the Ocelot; the assurance of long-term viability of Ocelot conservation through partnerships, the development and application of incentives for landowners, application of existing regulations, and public education and outreach; the use of adaptive management, in which recovery is monitored and recovery tasks are revised by the USFWS in coordination with the Ocelot Recovery Implementation Team as new information becomes available; and the support of international efforts to ascertain the status of and conserve the Ocelot south of Tamaulipas and Sonora.


Recovery Goals: The goal of this revised recovery plan is to recover and delist the Ocelot, with downlisting from endangered to threatened status as an intermediate goal.


Taxonomy


Two Ocelot subspecies historically ranged into the U.S.: the Texas Ocelot (L. p. albescens) and the Sonora Ocelot (L. p. sonoriensis). Both subspecies are listed under the ESA.


Threats and Limiting Factors


When the Ocelot was originally listed in 1982, commercial exploitation and illegal hunting were listed as significant threats to the species (USFWS 1982). Current threats to the species include habitat conversion, fragmentation, and loss: human population growth and development continue throughout the Ocelot’s range, and habitat has been converted to agriculture, rangelands, or urban land uses (USFWS 2010b). Connectivity among Ocelot populations or colonization of new habitats is also being compromised by continued highway construction (also causing increased road mortality) and issues associated with border barrier development and patrolling the boundary between the United States and Mexico. Other threats to Ocelots generally include hunting (legal and illegal) and predator control (USFWS 2008c). Similar to Jaguars, large-scale, open-pit mines likely have the potential to threaten habitat of Ocelots in southeastern Arizona (McCain and Childs 2008).


Section 4(a)(1) of the ESA outlines five factors to consider when a species is a candidate for listing as threatened or endangered, one of which is “other natural or manmade factors affecting its continued existence” and includes a discussion of climate change (USFWS 2010b). Similar to the previously-discussed species, the effects of climate change (i.e., decreased precipitation and water resources) are a threat to many species, including the Ocelot (Lenart 2007). For example, temperatures rose in the 20th century and warming is predicted to continue over the 21st century, and although climate models are less certain about predicted trends in precipitation, the southwestern United States is expected to become warmer and drier. In addition, precipitation is expected to decrease in the southwestern United States, and many semi-arid regions will suffer a decrease in water resources due to climate change, as a result of less annual mean precipitation and reduced length of snow season and snow depth. Approximately half of the precipitation within the range of the Ocelot typically falls in the summer months; however, the impacts of climate change on summer precipitation are not well understood. Drought conditions in the southwestern United States have increased over time and may have contributed to loss of Ocelot populations since the species was originally listed in 1982, and possibly historically. Climate change trends are likely to continue, and the impacts on species will likely be complicated by interactions with other factors (e.g., stochastic events driven by climate, such as drought and wildfires in Ocelot habitat, and other habitat destruction and fragmentation) (USFWS 2010b). 


Habitat


Rangewide, Ocelots occur primarily within subtropical thorn forest, thornscrub, and dense, brushy thickets at elevations below 8,000 feet above mean sea level or in other dense vegetation (>75% canopy cover) with suitable amounts of prey (i.e., rabbits, rodents, birds, and lizards) in tropical rainforest, pine forest, gallery forest, riparian forest, semideciduous forest, and dry tropical forest, to savanna, shrublands, and marshlands (USFWS 2010). Ocelots are known to use semi-desert grassland and Madrean evergreen woodland in Arizona and Sonora (present in the action area) and Sinaloan thornscrub in Sonora (Brown and Lopez Gonzalez 2001, Sky Island Alliance and Sonoran Joint Venture 2011, Gutierrez-Gonzalez 2012). This species’ diet primarily consists of rodents, but includes a wide variety of small vertebrates and large invertebrates, such as mammals, birds, reptiles, amphibians, fish, and insects (AGFD 2010). Ocelots hunt both on the ground and in trees, sometimes even catching birds perched in trees. The average home range for adult resident Ocelots in south Texas was 15.18 km2; 17.67 km2 for males and 11.04 km2 for females. Male Ocelots tend to travel more than females, and home ranges for both sexes are significantly larger during winter than summer.	Comment by Angela Barclay: Victoria – you received this via email 5-30-12. Not sure how to list it in lit cited.	Comment by vboyne: Sent doc to Heidi for her to craft a citation.





A study was conducted to design a blueprint of priority conservation areas, composed of core habitats (i.e., conservation units) and conservation corridors, for Ocelots in the U.S.-Mexico border region (Grigione et al. 2009). The areas were identified based on sightings of the species from the early 1900s to 2003, conducting field surveys, and holding a GIS-based habitat mapping workshop in which scientists shared information on the distribution and status of the species. In the Arizona-Mexico border region, the conservation unit that was delineated with the highest priority includes the Sierra Madre North Unit, in Mexico. Two corridors connecting the Sierra Madres to the Sky Islands were also identified as units needing further study as was the Sky Island conservation unit itself.


Reproductive Biology


The gestation period for the Ocelot is estimated to be between 70 and 80 days, and the majority of births in Texas occur between August and early December (USFWS 1990, 2010b). The female normally will have two to four kittens in autumn. However, lactation has been documented in June, October, November, and December, and kittens have been observed in September and December. 


Rangewide Distribution and Abundance


Historically, Ocelots are believed to have ranged over much of Texas, southeastern Arizona, the west and east coasts of Mexico, and Central and South America, with individuals found as far south as northern Argentina (USFWS 2002b). Currently, individuals are still found in suitable habitat in southern Texas, Arizona, Mexico, and South and Central America; however, population estimates throughout the range of the Ocelot are unavailable (USFWS 1990). Ocelot populations appear to be rebounding in parts of its range, where large forests and sufficient prey are available, despite the presence of human development, possibly because of a decrease in hunting since the end of the 1980s (USFWS 2010b). 


Arizona Distribution and Abundance


Prior to 2009 (from between 1887 and the 1980s), there were eight records of Ocelots occurring in Arizona, of which three were confirmed (Brown and Lopez-Gonzalez 2001, USFWS 2010b). Of these three records, two occurred in Cochise County (west side of Dragoon Mountains in 1927 and Pat Scott Peak in the Huachuca Mountains in 1964) and one in Camp Verde in Yavapai County in 1932. There were no confirmed accounts of Ocelots in Arizona between 1964 and 2009, but the number of sightings of this species in Arizona has been on the rise since 2009. 


Four confirmed reports of ocelots have been received in Arizona since 2009: one from Gila County and four from Cochise County. An Ocelot was photographed by a remote camera in Cochise County on November 7, 2009 (AGFD 2010). In April 2010, an Ocelot was found dead along SR 60 between Superior and Globe. In 2011, the AGFD confirmed the presence of an Ocelot on private property in the Huachuca Mountains (Cochise County) (AGFD 2011b) on February 8, and on May 26 a trail camera in the Huachuca Mountains (Cochise County) snapped another photo of an Ocelot (AGFD 2011b). On February 5, 2012, an Ocelot was documented in trail camera photos provided to AGFD by a third party and posted on an internet site, and analysis indicates that this Ocelot is the same individual observed in February 2011 by AGFD officers and photographed by a hunter’s trail camera in May 2011 in the Huachuca Mountains (AGFD 2012); therefore, three of the Ocelots photographed in Cochise County were the same individual. Although there are no documented occurrences of Ocelots breeding in Arizona, images of a mother ocelot and her kitten traveling together along a remote canyon in El Aribabi (on a privately owned ranch in northern Sonora, located just 30 miles south of the international border) were recently collected (Sky Island Alliance and Sonoran Joint Venture 2011).


Status and Distribution in the Action Area


According to the AGFD Heritage Database Management System, there are no confirmed recent sightings of Ocelot near the Santa Rita Mountains and there are no recent or historic unconfirmed or confirmed records of Ocelots in the action area. Surveys for this species have not been conducted within the action area for the purposes of the proposed project, and without surveys, there is no evidence that Ocelots do or do not occur in the action area. Even with camera “trap” surveys, it is quite possible for a Type II error (claiming absence when indeed the species is present), as indicated in a study by Rosas-Rosas and Bender (2012) (see Jaguar section above). The University of Arizona has received funding for a three-year project to detect and monitor Jaguars through the use of motion-sensor “trail” cameras along the northern boundary of the US-Mexico international border, from the Baboquivari Mountains in Arizona to the Animas Mountains in New Mexico (Jaguar Recovery Team 2012). Most of the cameras are expected be located on public lands.  


The project and action areas are located near biologically best corridors for the Jaguar (and hence likely the Ocelot owing to their similar habitat requirements and historical and current ranges) and at the apex of two wildlife linkages (strands 5 and 6) that connect the Santa Rita and Whetstone Mountains, near the southern end of a wildlife linkage (strand 1) that connects the Santa Rita and Rincon Mountains (Beier et al. 2007), and near the western end of a wildlife linkage (strand B) that connects the Santa Rita and Patagonia Mountains (Beier et al. 2008). Approximately half of strand 6 runs through Las Cienegas NCA and is primarily composed of semi-desert grassland and steppe and mesquite upland scrub, and to a lesser extent, creosotebush, mixed desert and thorn scrub, encinal, and desert scrub. Riparian features in strand 6 include portions of Fortynine Wash, Empire Gulch, Gardner Canyon, Cinco Canyon, Spring Water Canyon, Bear Spring Canyon, and Mud Spring Canyon. Strand 1 runs from the northeastern corner of the Santa Rita Mountains to the southwest coner  of the Rincon Mountains, and is primarily composed of mesquite upland scrub, but also includes semi-desert grassland and steppe, desert scrub, creosotebush, mixed desert and thorn scrub. Important riparian features in strand 1 include portions of Davidson Canyon and Agua Verde Creek. It runs from the upper reaches of Little Casa Blanca Canyon in the Santa Rita Mountain range to the southwestern face of the Canelo Hills and has a fair amount of complex topography. Strand B is primarily composed of Encinal (Oak Woodland), Pine-Oak Forest and Woodland, and Semi-Desert Grassland and Steppe, and also Mesquite Upland Scrub. 


Pima Pineapple Cactus


Status


Pima pineapple cactus was listed as an endangered species on September 23, 1993 (USFWS 1993a) without critical habitat. Factors that contributed to the listing include habitat loss and degradation, habitat modification and fragmentation, limited geographical distribution and species rareness, illegal collection, and difficulties in protecting areas large enough to maintain functioning populations. A 5-year review, completed in 2007, recommended no change to the Pima pineapple cactus classification as an endangered species (USFWS 2007a). 


Taxonomy 


Three subspecies are currently recognized within C. robustispina (USFWS 2007a). The three Pima pineapple cactus subspecies are found in the following general areas: C. robustispina ssp. robustispina 
(= C. scheeri var. robustispina) is found in south-central Arizona (Pima and Santa Cruz counties) and northern Sonora, Mexico; C. robustispina ssp. uncinata is found in Cochise County, Arizona, to Doña Ana County, New Mexico, El Paso County, Texas, and northern Chihuahua, Mexico; and C. robustispina ssp. scheeri is located in Eddy County, New Mexico, south-central Texas, and into Chihuahua and Coahuila, Mexico. Baker (2004) found distinct geographical gaps between Pima pineapple cactus and the other subspecies, which occur in southeastern Arizona, New Mexico, and Texas, and that the subspecies are morphologically coherent within their respective taxa (Baker 2004). The geographical and morphological work completed by Baker supports the idea that the sub-specific groups within 
C. robustispina are discrete and merit separate taxonomic status as subspecies (USFWS 2007a).


Threats and Limiting Factors


Residential and commercial developments are the greatest threats to Pima pineapple cactus and its habitat; other threats include habitat loss and fragmentation, competition with nonnative species, loss of the existing seed bank, grazing, illegal plant collection, prescribed fire, mining, and inadequate regulatory mechanisms (USFWS 1993a, 2007a, 2008a). Habitat in the southern portion of the Altar Valley is now dominated by Lehmann lovegrass, and it is hypothesized that fire-induced mortality of Pima pineapple cactus increases with Lehmann lovegrass density (USFWS 2007a). Buffelgrass (Pennisetum ciliare), a non-native grass, is now common in vacant areas in the city of Tucson and along roadsides, notably in the rights-of-way along Interstate 10 and SR 86, and may also pose a threat to Pima pineapple cactus. Transplanting Pima pineapple cactus is not likely to contribute significantly to the overall population as recent studies have demonstrated that transplanted individuals have low levels of survival, and past efforts have had only limited success. Land ownership patterns within the range of this species in Arizona complicate the protection of habitat for and individuals of this species: approximately 10% of potential habitat is on federal land (most of which is either at the edge of the plant’s range or in scattered parcels), and the remaining 90% is on tribal, state, and private lands (USFWS 2004b). 	Comment by vboyne: Add “a” to other USFWS 2004


Similar to the previously-discussed species, the effects of climate change (i.e., decreased precipitation and water resources) are a threat to many species, including the Pima pineapple cactus. For example, temperatures rose in the 20th century and warming is predicted to continue over the 21st century, and although climate models are less certain about predicted trends in precipitation, the southwestern United States is expected to become warmer and drier (USFWS 2007b). In addition, precipitation is expected to decrease in the southwestern United States, and many semi-arid regions will suffer a decrease in water resources due to climate change, as a result of less annual mean precipitation and reduced length of snow season and snow depth. Approximately half of the precipitation within the range of the Pima pineapple cactus typically falls in the summer months; however, the impacts of climate change on summer precipitation are not well understood. Drought conditions in the southwestern United States have increased over time and may have contributed to loss of Pima pineapple cactus populations since the species was originally listed in 1993, and possibly historically. Climate change trends are likely to continue, and the impacts on species will likely be complicated by interactions with other factors (e.g., interactions with nonnative species and other habitat-disturbing activities). 


Habitat


In general, Pima pineapple cactus is found in vegetation communities characterized as either Sonoran desertscrub (Arizona Upland subdivision) or semidesert grassland, or a combination of the two, and it is often associated with the following shrub species: desert zinnia (Zinnia sp.), snakeweed (Gutierrezia sarothrae), burroweed (Isocoma tenuisecta), and buckwheat (Eriogonum spp.) (USFWS 2007a). Within its relatively limited range, Pima pineapple cactus generally grows on slopes less than 10% and along the tops (upland areas) of alluvial bajadas within a range of soil types and depths at elevations between 2,360 and 4,000 feet above mean sea level (USFWS 2007a, 2008a). 


Reproductive Biology


Little is known about the reproductive biology of Pima pineapple cactus (USFWS 2007a). Recruitment may be triggered by the quality and timing of precipitation, and possibly temperature; however, there is little evidence to support this claim (Baker 2005). A recent study of pollination concluded that the major pollinator is Diadasia rinconis, a ground-nesting, solitary, native bee, and that Pima pineapple cactus is an obligate out-crosser (not self-pollinating), so plants need to be within approximately 2,000 feet of each other in order to facilitate effective pollination (McDonald 2005). The sole presence of Pima pineapple cactus may not be enough to attract pollinators; pollination appears to be more effective when other species of native cacti are near areas supporting Pima pineapple cactus, as Diadasia rinconis also pollinate other species of native cacti.	Comment by vboyne: Is there a Baker 2005?  I looked for this info in Baker 2004 and didn’t find it…  Need pdf if there is a Baker 2005.


Rangewide Distribution and Abundance


Pima pineapple cactus occur in southeast Arizona and northern Sonora, Mexico; however, no significant populations have been documented in Sonora or elsewhere in Mexico, and it is difficult to measure abundance and population trends for this species (USFWS 2007a). A recent Pima pineapple cactus population estimate of 100,000 to 150,000 was submitted to the USFWS as part of the 5-year review effort for the species; however, this estimate was not considered reliable because of numerous issues. There are distinct geographic gaps between the distribution of this subspecies and that of the nearest subspecies in New Mexico (Baker 2005). 	Comment by vboyne: Again, 2004 or 2005?


Arizona Distribution and Abundance


In Arizona, Pima pineapple cactus is found south of Tucson, in Pima and Santa Cruz counties, distributed at very low densities throughout the Altar and Santa Cruz valleys between the Baboquivari Mountains to the west and the Santa Rita Mountains to the east (USFWS 2007a). The USFWS does not know how many acres of suitable Pima pineapple cactus habitat are currently available, or how many acres existed historically, or why numerous acres of apparently suitable habitat within Pima and Santa Cruz counties are currently unoccupied by this species (USFWS 2007a, 2009).


Status and Distribution in the Action Area


Recent Surveys


In 2008, species-specific surveys for Pima pineapple cactus were conducted along a preliminary water pipeline corridor route (WestLand 2009a), which has since been dropped because it was decided that the water pipeline alignment should follow the TEP power line and secondary access road corridor. Hence, in 2009, a new preferred corridor route was selected, and additional surveys were conducted (WestLand 2009b) (Figure 13). The preferred 2009 corridor route extends from just east of the town of Sahuarita to the east side of Lopez Pass in the Santa Rita Mountains, a linear distance of approximately 22.4 miles. 	Comment by vboyne: Should be correct, unless we change order in Lit Cited	Comment by vboyne: Should be correct, unless we change order in Lit Cited


The width of the area surveyed by WestLand ranged from 150 feet to approximately 650 feet (the width of proposed surface disturbance within the survey corridor is expected to be approximately 50 feet). Approximately 18.5 miles of the preferred corridor route were surveyed in 2009; the easternmost 3.2 miles were not surveyed because it was determined that the area has no potential for Pima pineapple cactus occurrence because of the presence of steep slopes, sandy washes, and bedrock. 


The survey followed guidelines provided by USFWS in the document entitled Pima Pineapple Cactus 3 Tier Survey Methods (Roller 1996). Surveyors walked parallel transects spaced approximately 15 feet apart in order to achieve 100% coverage of the survey area. The survey area was covered in a single pass. Coordinates for all Pima pineapple cactus found during the survey were entered into a handheld Trimble global positioning system (GPS) unit. Pima pineapple cacti were tagged with a unique number, and information was collected on the number of stems and general health of each plant. 


Current Status and Distribution


This species is not known or expected to occur within the mine footprint but is found at lower elevations west of the mine site, where the utility corridor is proposed. Forty-four living Pima pineapple cacti (Appendix E) have been found within the preferred TEP and water pipeline corridor (see Figure 13; WestLand 2009a, 2009b, 2010b). Given that the width of proposed surface disturbance within the survey corridor is 50 feet, it is likely that several of these cacti would be avoided during construction of the proposed project. The total impact area (i.e., potentially suitable Pima pineapple cactus habitat along the selected alternative route) is estimated to be approximately 24.4 acres (8.4 permanent, 16.0 temporary).	Comment by vboyne: All WestLand 2010 citations should be re-evaluated in Lit cited and perhaps the in-text citations re-lettered.









Figure 13. Pima pineapple cactus locations.



Southwestern Willow Flycatcher 


Listing Status 


The Southwestern Willow Flycatcher was listed as endangered, without critical habitat, on February 27, 1995 (USFWS 1995b). Critical habitat was later designated on July 22, 1997 (USFWS 1997d), and a correction notice was published in the Federal Register on August 20, 1997, to clarify the lateral extent of the designation (USFWS 1997e). On May 11, 2001, the 10th Circuit Court of Appeals set aside critical habitat in those states under the 10th Circuit Court’s jurisdiction (New Mexico), and the USFWS decided to set aside critical habitat in all other states (California and Arizona) until it could reassess the economic analysis. A final recovery plan was released including detailed papers on management issues, describing the reasons for endangerment and the current status of Southwestern Willow Flycatcher, addressing important recovery actions, and providing recovery goals (USFWS 2002c). On October 19, 2005, the USFWS redesignated critical habitat for the Southwestern Willow Flycatcher (USFWS 2005c). On August 15, 2011, the USFWS proposed to revise designated critical habitat for the Southwestern Willow Flycatcher to a total of approximately 2,090 stream miles (USFWS 2011x).	Comment by vboyne: Re-order USFWS 2011’s and give this correct letter


Recovery Plan


The recovery plan identified seven RUs, defined based on large watershed and hydrologic units, within seven states (USFWS 2002c). Within each RU, Management Units (MUs) were delineated based on watershed or major drainage boundaries. The action proposed project is located within the Gila RU and the Middle Gila–San Pedro MU. There are 454 known Southwestern Willow Flycatcher territories (46% of the rangewide total) in the Gila RU, they are primarily on the Gila and lower San Pedro rivers, and many sites are small (<5 territories). Most (58%) of territories are in native-dominated habitats, but Southwestern Willow Flycatcher in this RU also use exotic (77 territories) or exotic-dominated (108 territories) habitats (i.e., primarily tamarisk).


Recovery objectives for the Southwestern Willow Flycatcher are (USFWS 2002c:iv): “1) Recovery to the point that reclassification to “threatened” is warranted, and 2) Recovery to the point that delisting is warranted.” Recovery for the species would be achieved by reaching numerical and habitat-related goals for specific management units established throughout the subspecies range and by establishing long-term conservation plans (USFWS 2002c). 


Critical Habitat Designation


A total of 737 river miles (totaling approximately 120,824 acres) across various counties in southern California, Arizona, New Mexico, southern Nevada, and southern Utah was included in the final critical habitat designation for Southwestern Willow Flycatcher (USFWS 2005c). The lateral extent of critical habitat includes areas within the 100-year floodplain. PCEs for Southwestern Willow Flycatcher are as follows (USFWS 2005c:60912): 


1. 	Riparian habitat in a dynamic successional riverine environment (for nesting, foraging, migration, dispersal, and shelter) that comprises


a. 	Trees and shrubs that include, but are not limited to, willow species, box elder, saltcedar, Russian olive, cottonwood, stinging nettle, alder, ash, poison hemlock, blackberry, oak, rose, false indigo, Pacific poison ivy, grape, Virginia creeper, Siberian elm, and walnut.


b. 	Dense riparian vegetation with thickets of trees and shrubs ranging in height from 2 to 30 m (6–98 feet). Lower-stature thickets (2–4 m, or 6–13 feet tall) are found at higher elevation riparian forests, and tall-stature thickets are found at middle- and lower-elevation riparian forests; 


c. 	Areas of dense riparian foliage at least from the ground level up to approximately 4 m (13 feet) aboveground or dense foliage only at the shrub level, or as a low, dense tree canopy; 


d. 	Sites for nesting that contain a dense tree and/or shrub canopy (the amount of cover provided by tree and shrub branches measured from the ground) (i.e., a tree or shrub canopy with densities ranging from 50%–100%); or


e. 	Dense patches of riparian forests that are interspersed with small openings of open water or marsh, or shorter/sparser vegetation that creates a mosaic that is not uniformly dense. Patch size may be as small as 0.1 hectare (0.25 acre) or as large as 70 hectare (175 acres).


2. 	A variety of insect prey populations found within or adjacent to riparian floodplains or moist environments, including flying ants, wasps, and bees; dragonflies; flies; true bugs; beetles; butterflies/moths and caterpillars; and spittlebugs.


There is no designated critical habitat for this species within the action area; however, on August 15, 2011, the USFWS proposed to revise designated critical habitat for the Southwestern Willow Flycatcher to a total of approximately 2,090 stream miles. One area proposed for critical habitat occurs within the action area along Cienega Creek, in the Santa Cruz Management Unit, from its confluence with Empire Gulch to its confluence with Stevenson Canyon (4.4 stream miles) (USFWS 2011x). Although this area was not known to be occupied at the time of listing in 1995, a Southwestern Willow Flycatcher was documented in 2001 and, therefore, proposed critical habitat within the action area may be considered occupied (Ellis et al. 2008) (Figure 14). This area in Cienega Creek contains both primary constituent elements of the physical and biological features essential to the conservation of the Southwestern Willow Flycatcher: riparian vegetation and insect prey populations (USFWS 2011x). 	Comment by vboyne: Give this a letter	Comment by vboyne: Give this a letter


Taxonomy


The southwestern subspecies E. t. extimus described by Phillips (1948) has been accepted by most authors, and recent research (Paxton et al. 2008) concluded that it is genetically distinct from the other Willow Flycatcher subspecies (Sogge et al. 2010). The Willow Flycatcher subspecies are distinguished primarily by subtle differences in color and morphology and by habitat use, and the Southwestern Willow Flycatcher is one of four subspecies currently recognized (Sogge et al. 2010). 


Threats and Limiting Factors


The current threats and reasons for the decline of the Southwestern Willow Flycatcher are numerous, complex, and inter-related, and are as follows (in approximate order of their significance) (USFWS 2002c): habitat loss and modification involving water management and land use practices (i.e., dams and reservoirs, diversions and groundwater pumping, channelization and bank stabilization, phreatophyte control, livestock grazing, recreation, fire, agricultural development, urbanization); changes in abundance of other species (i.e., exotic species including brood parasitism by the brown-headed cowbird [Molothrus ater]); vulnerability of small populations and demographic and genetic effects; and migration and winter range stresses.   









Figure 14. Southwestern Willow Flycatcher proposed critical habitat and Empire Gulch MAPS station.









Other reasons for the decline of the Southwestern Willow Flycatcher have been attributed to fragmentation of riparian breeding habitat, including loss of wintering habitat (Sogge et al. 1997, 2010; USFWS 2002c). Fire is an increasing threat to Willow Flycatcher habitat, especially in monotypic saltcedar (Tamarix sp.) vegetation and where water diversions or groundwater pumping desiccates riparian vegetation. Feeding sites for cowbirds are enhanced by the presence of livestock and range improvements (such as water tanks and corrals), agriculture, urban areas, golf courses, bird feeders, and trash areas. Coupled with habitat fragmentation, proximity of cowbird feeding areas to flycatcher breeding habitat may lead to an increase in cowbird parasitism of flycatcher nests.


Similar to the previously-discussed species, the effects of climate change (i.e., decreased precipitation and water resources) are a threat to many species, including the Southwestern Willow Flycatcher. For example, temperatures rose in the 20th century and warming is predicted to continue over the 21st century, and although climate models are less certain about predicted trends in precipitation, the southwestern United States is expected to become warmer and drier (USFWS 2007b). In addition, precipitation is expected to decrease in the southwestern United States, and many semi-arid regions will suffer a decrease in water resources due to climate change, as a result of less annual mean precipitation and reduced length of snow season and snow depth. Approximately half of the precipitation within the range of the Southwestern Willow Flycatcher typically falls in the summer months; however, the impacts of climate change on summer precipitation are not well understood. Drought conditions in the southwestern United States have increased over time and likely contributed to loss of Southwestern Willow Flycatcher populations since the species was originally listed in 1995, and likely historically. Climate change trends are likely to continue, and the impacts on species will likely be complicated by interactions with other factors (e.g., interactions with nonnative species and other habitat-disturbing activities).


Habitat


The Southwestern Willow Flycatcher breeds in dense riparian habitats where surface water is present or where soil moisture is high enough to maintain the appropriate vegetation characteristics (Sogge et al. 2010). These habitats primarily contain willow species (Salix spp.), including coyote willow (S. exigua) and Goodding willow, but typically also contain boxelder (Acer negundo), saltcedar, Russian olive (Elaeagnus angustifolia), live oak (Quercus agrifolia), buttonbush (Cephalanthus sp.), cottonwood (Populus spp.), alder (Alnus spp.), blackberry (Rubus ursinus), and stinging nettle (Urtica spp.) (Sogge et al. 1997, 2010). Based on the diversity of plant species and complexity of habitat structure, four basic habitat types are described for Southwestern Willow Flycatcher: monotypic willow, monotypic exotic, native broadleaf dominated, and mixed native/exotic (Sogge et al. 1997). Saltcedar, once believed by some to be a lower-quality habitat type than native vegetation, is an important component of the nesting and foraging habitat of Southwestern Willow Flycatcher in Arizona and other parts of its range (Smith et al. 2002; Sogge et al. 2005). In 2001 in Arizona, 323 of the 404 (80%) known flycatcher nests (in 346 territories) were in saltcedar. Comparisons of reproductive performance, prey populations, and physiological conditions have demonstrated no difference between success rates for Southwestern Willow Flycatchers breeding in native habitats and those breeding in areas dominated by saltcedar (Sogge et al. 2005). At Cook’s Lake Cienega, Southwestern Willow Flycatchers nested annually in young mesquites immediately adjacent to “traditional” nesting habitat (i.e., buttonbush, cottonwood, willow, and ash) from 2004–2006 (Graber et al. 2007; personal communication, A. Graber, 2011). Also, Southwestern Willow Flycatchers were observed foraging in mesquite woodland located immediately adjacent to occupied nesting habitat in willows upstream of the San Manuel Interconnect Project area. 


Flycatcher territories and nests are typically in the vicinity of open water, cienegas, marshy seeps, or saturated soil, sometimes even in areas where nesting substrates are in standing water (Sogge et al. 2010). However, hydrologic conditions at a particular site can vary considerably in Arizona within and between years and at some locations, particularly during drier years, water or saturated soil is only present early in the breeding season (i.e., May and part of June). The total absence of water or visibly saturated soil has been documented at several occupied sites where the river channel has been modified (e.g., pilot channels have been created), where subsurface flows have been modified (e.g., agricultural runoff), or as a result of changes in river channel configuration after flood events. Southwestern Willow Flycatcher habitat is dynamic and can change rapidly for a variety of reasons, including changes in vegetation conditions resulting from natural vegetation succession, establishment of saltcedar habitat, and changes in river channel location and floodplain width (Finch and Stoleson 2000). Over-mature or young habitat, not suitable for nesting, can be occupied and used for foraging and shelter by migrating, breeding, dispersing, or nonterritorial flycatchers (McLeod et al. 2005). This bird is insectivorous, collecting flying insects by sailing (flying out short distances from perch) and, to a lesser extent, hovering and gleaning; it also sometimes consumes berries and seeds (AGFD 2002b).


Reproductive Biology


Throughout its range, the Southwestern Willow Flycatcher arrives on breeding grounds in late April and May, nesting begins in late May and early June, and young fledge from late June through mid-August (Sogge et al. 2010). Typically, one brood is raised per year, but birds have been documented raising two broods in a single season and re-nesting after a failure. 


Rangewide Distribution and Abundance


The breeding range of the Southwestern Willow Flycatcher includes southern California, Arizona, New Mexico, southwestern Colorado, western Texas, and extreme southern portions of Nevada and Utah, although recent breeding records from western Texas are lacking (Sogge et al. 2010; Unitt 1987). Records of probable breeding Southwestern Willow Flycatchers in Mexico are restricted to extreme northern Baja California and Sonora. All Willow Flycatcher subspecies winter in the subtropical and tropical regions of southern Mexico, Central America, and northern South America, but the Southwestern Willow Flycatcher appears to be largely restricted to the center of the winter range in the vicinity of Costa Rica. The survival and recovery of the Southwestern Willow Flycatcher appears to be dependent on populations that are distributed fairly close together throughout the range, functioning as a group of metapopulations (USFWS 2002c). In Arizona, AGFD has documented frequent between-year movements within and between study areas (Graber et al. 2007). 


It is difficult to determine the total number of flycatcher territories since not all sites are surveyed annually, but the rangewide population of the Southwestern Willow Flycatcher has been estimated to be between 500 and 1,000 pairs (Durst et al. 2008; Unitt 1987). From 1993 to 2007, there were 288 known Southwestern Willow Flycatcher breeding sites (where a resident flycatcher had been detected) and an estimated 1,299 territories in California, Nevada, Arizona, Utah, New Mexico, and Colorado. However, since 1993, 142 sites once known to have nesting flycatchers are no longer presently occupied by breeding birds (Durst et al. 2008). Sampling errors may bias population estimates (e.g., incomplete survey effort, double-counting males and/or females, composite tabulation methodology, natural population fluctuation, and random events), and it is likely that the total breeding population of Southwestern Willow Flycatcher fluctuates. Although population numbers have increased since the Southwestern Willow Flycatcher was listed, after nearly a decade of intensive surveys the current numbers barely exceed the upper limit of the 1987 estimate. About 57% of the 1,299 territories currently estimated throughout the range of the subspecies are located along five major rivers (Gila, Rio Grande, Colorado, Santa Ana, and San Pedro). 


Arizona Distribution and Abundance


The steepest decline in the population level of E. t. extimus has likely occurred in Arizona (Unitt 1987). Historical records for Arizona indicate that the former range of the Southwestern Willow Flycatcher included portions of all major river systems (Colorado, Salt, Verde, Gila, Santa Cruz, and San Pedro) and major tributaries, such as the Little Colorado River and headwaters and the White River. In 2005, 483 territories were known from 47 sites along 15 drainages (English et al. 2006). The lowest elevation at which territorial pairs were detected in 2005 was 459 feet above mean sea level along the Lower Colorado River; the highest elevation was near Hereford Bridge along the upper San Pedro River (4,150 feet above mean sea level). In 2006, there were 351 flycatcher territories, with 276 pairs documented at 39 sites (the remaining 75 territories were classified as lone males, although undetected mates may have been present) (Graber et al. 2007). 


In 2005, the largest concentrations of breeding Willow Flycatchers in Arizona were: near the San Pedro–Gila river confluence; at the Salt River and Tonto Creek inflows to Roosevelt Lake; Big Sandy River, Wikieup; Gila River, Safford area; Verde River, Horseshoe Lake; Topock Marsh on the Lower Colorado River; and Alamo lake on the Bill Williams River (includes lower Santa Maria and Big Sandy river sites) (English et al. 2006). Roosevelt Lake and the San Pedro–Gila river confluence made up 70% (338 of the 483 territories) of the documented Arizona records in 2005. In 2006, the major concentrations at low elevations occurred at the Roosevelt Lake complex (Salt River study area and Tonto Creek study area), the San Pedro–Gila river complex (San Pedro River study area and Gila River study area), and the Gila-Safford area (Graber et al. 2007). During the 2006 survey effort, 70% of all documented flycatcher territories were concentrated in three areas of the state: the Roosevelt Lake complex (31%), San Pedro River/Gila River complex (20%), and the Gila-Safford area (19%). While Southwestern Willow Flycatcher numbers increased significantly in Arizona from 1996 to 2006 (145–351 territories), the 2006 survey effort (Graber et al. 2007) documented an 11% statewide decline in territories compared with 2005 numbers (483–351), the largest “actual” decline in flycatcher territories during that period being at the Roosevelt Lake complex. The distribution of flycatchers throughout the state has changed little; since listing, the majority of known territories in Arizona have been at two locations: Roosevelt Lake and the San Pedro–Gila river confluence. Consequently, population stability in Arizona is believed to be largely dependent on these two large populations, and catastrophic events at either location could greatly change the status and long-term survival of the Southwestern Willow Flycatcher.


Status and Distribution in the Action Area


Between 1993 and 2006, AGFD conducted Southwestern Willow Flycatcher distribution and abundance surveys along five reaches of Cienega Creek (in order from upstream to downstream, are Empire/ Cienega–Cienega Creek, Cienega Creek near Cross Hill, Cienega Narrows, Cienega Creek–Narrows to Coldwater, and Cienega Creek) (Ellis et al. 2008). The only reach of Cienega Creek in which resident Southwestern Willow Flycatchers were documented was the uppermost reach (Cienega Creek), where a pair and nest were located in 2001 (within the proposed critical habitat area shown on Figure 14); however, resident Southwestern Willow Flycatchers have not been found along this reach before or since 2001. Two migrant Southwestern Willow Flycatchers were documented in the same reach of Cienega Creek – one in 1999 and one in 2003. A Willow Flycatcher (Empidonax traillii) was documented at the Empire Gulch Monitoring Avian Productivity and Survivorship (MAPS) station in July 2006 (Institute for Bird Populations 2006) (Figure 14). In 2011, Willow Flycatchers were documented at the Empire Gulch MAPS station with “fitz-bew” calls in June, and an after-hatch-year bird was netted in June, and a hatch-year bird was netted in August (personal communication, Marcia Radke, Bureau of Land Management, Sierra Vista Office, 2012). Thus, Willow Flycatchers were listed as “likely breeder” for the 2011 year status for the Empire Gulch MAPS station; however, hatch-year individuals have been known to disperse or migrate as soon as early August (personal communication, Mary Anne McLeod, Senior Avian Biologist, SWCA Environmental Consultants, 2012). A Southwestern Willow Flycatcher habitat inventory in Las Cienegas NCA in 2000 identified 4 stream miles of suitable habitat and 9.5 miles of potential habitat for the species (Bodner and Simms 2008).	Comment by vboyne: Need pdf	Comment by vboyne: Need pdf






EffeCTS ANALYSIS 	Comment by vboyne: Heidi, I ended here with checking in-text citations.


The primary purpose of this BA is to determine the character of the effects, if any, to the species present in the action area. As noted in the USFWS Consultation Handbook (USFWS and National Marine Fisheries Service 1998:xvi), “no effect” determinations are appropriate where the proposed action will not affect a listed species or designated critical habitat. Where species are not present in the action area and no effects are reasonably certain to occur to the species, “no effect” is the appropriate determination for the site. The Consultation Handbook clarifies that a “may affect, not likely to adversely affect” determination is appropriate where effects on listed species are “expected to be discountable, insignificant, or completely beneficial (Ibid:xv-xvi)”. The Consultation Handbook further explains that “insignificant effects relate to the size of the impact and should never reach the scale where take occurs (Ibid:3-12)”. Conversely, where an effect is not discountable, insignificant, or completely beneficial or anticipated take is likely to occur as a result of the proposed action, the appropriate determination is “may affect, likely to adversely affect (Ibid:xv-xv)”.


The standard for determining whether or not an effect should be considered in the effects analysis is whether such effect is “reasonably certain to occur” (see 50 CFR 402.02, “Interagency Cooperation;” Final Rule, 51 Federal Register 19926, 19993–19934 [June 3, 1986]). Only those effects that are reasonably certain to occur are relevant to the effects analysis. That an effect is possible does not meet this standard; it must be shown that such effect is reasonably certain to occur to warrant consideration under ESA Section 7. The effects analysis must address the direct, indirect, interrelated, interdependent, and cumulative effects of an action.


In order to conduct an effects analysis for biological resources, there are many resource impacts to consider, in addition to those within the footprint of the mine. These include effects of noise, vibrations, light, air quality, groundwater, and surface water that could occur resulting from mining and associated activities. The temporal analysis period for direct impacts includes 24 hours of noise, vibrations, and light for at least 20 years. The magnitude of impacts from noise, vibration, dust, light, and surface water runoff are imprecisely known, but are expected to decrease as the distance from the mine increases. Indirect effects are “those effects that are caused by or will result from the proposed action and are later in time, but are still reasonably certain to occur” and cumulative effects are “those effects of future State or private activities, not involving Federal activities, that are reasonably certain to occur within the action area of the Federal action subject to consultation” (USFWS and National Marine Fisheries Service 1998:xiii). Future road maintenance, grazing activities, recreation, development, other nearby mining projects, and other various activities in the analysis area, combined with the expected effects from the proposed project, would cumulatively contribute to impacts such as loss or fragmentation of habitat (including riparian), noise, air, and light pollution, and groundwater and surface water impacts.   


More detailed information on impacts related to topography, hydrology, vegetation, and climate change are discussed below.


Topographic Considerations


The proposed project would result in a topographic transformation of the area within the mine footprint that would be considerably different from the existing condition. Also, some smaller-scale alterations in the vicinity (e.g., access roads) would result in a modified land form. The two most significant alterations to topography would be the open pit and the rock piles. Secondary alterations include those from facilities construction, hydrogeographic factors (e.g., geomorphological change due to surface water routing), and other ground-disturbing actions from connected actions. Most of the footprint will require initial blading. Probably the greatest impacts to topography would be caused by the tailings, waste rock, and heap leach piles, which would result in the filling of canyon bottoms (especially Wasp Canyon and upper Barrel Canyon), as well as the build-up of piles of dry stack tailings and waste rock resembling artificial hills reaching elevations of 5,250 to 5,600 feet approximately 3 miles long (from southwest to northeast) by 2 miles wide (from west to east). The resulting landform would be converted from natural undulating topography to monolithic, relatively flat-topped, benched or terraced industrial shapes. The open pit itself is a significantly different feature: the roughly circular open-pit mine would measure, at end of mine life, between 6,000 and 6,500 feet in diameter, with a final depth of 1,800 to 2,900 feet, depending on the elevation of the pit rim. The pit area would encompass drainages (Wasp Canyon) and extend into the ridge (e.g., affecting some talus slopes). The modified topography would visually contrast with the existing landscape in the short and long term because landforms would not blend into the natural landscape. To threatened and endangered species, it would be an unfamiliar and artificial landscape after mine closure. The pit would be permanently open and would fill (to equilibrium) with water. It would be permanently fenced-off. 


Mine adits and shafts are artificial structures, but they do provide roosting habitat for Lesser Long-nosed Bats (and several species of Forest Service sensitive species). The preferred alternative would directly impact 22 mine adits and shafts in the action area because they occur within the footprint of the proposed mine. Construction and operation of the mine pit, tailings, waste rock, and leach facilities will result in the loss of mine adits and shafts. 


Hydrologic Considerations


The following is a summary of projected impacts to key water resource characteristics in models developed for the proposed project (based on initial MPO) by Montgomery and Associates Inc. (2010); Myers (2010); and Tetra Tech (2010): 


At the mine site, dewatering during active mine life would cause water losses from the regional aquifer, composed of both fractured rock near the mine site and basin fill in the Cienega Creek basin. These water losses would be perpetuated after closure of the mine because of evaporation from a pit lake that would form. It would take hundreds of years for the aquifer to equilibrate to these changes. 


Groundwater drawdown greater than 100 feet is modeled to occur in the immediate vicinity of the site. Less drawdown is modeled to occur to the north along Davidson Canyon, to the east toward Cienega Creek, and to the south toward Empire Gulch. Drawdown estimates vary between models. 


There are two springs (Reach 2 and Escondido Springs) that support surface flow in Davidson Canyon. These springs most likely are not connected to the regional aquifer, although this is not known with certainty. Davidson Canyon is modeled to experience a reduction in surface flow in this reach, which could impact these springs. The regional aquifer is modeled to experience drawdown at Reach 2 Spring (less than 0.01 feet 20 years after mine closure to approximately 1 foot 1,000 years after mine closure), which if it were to occur could also reduce flow if the spring is connected to the regional aquifer. Groundwater drawdown and reduction of ephemeral storm flow could potentially impact riparian vegetation. 


Of the various types of riparian habitat mapped by Pima County, hydroriparian and mesoriparian habitat is considered the most likely to be impacted by potential changes in groundwater level. Based on Pima County mapping, the amount of hydroriparian and mesoriparian habitat along Davidson Canyon is approximately 17.2 acres. WestLand (2011c) estimates the amount of Class V habitat (Class V represents the most vegetated condition) along Davidson Canyon as 204.7 acres, along approximately 4.4 linear miles, and field investigations indicate that these areas include mesoriparian habitat. Aside from these mesoriparian areas, an additional 471.2 acres of xeroriparian areas were identified as Class II through IV (Class I represents the least vegetated condition and Class V represents the most vegetated condition) in Davidson Canyon. These areas could be impacted by reductions in surface water flow. WestLand (2011c) conducted an analysis specific to the likely effects of the mine on riparian habitat along Davidson Canyon. The following summarizes their conclusions: 	Comment by Angela Barclay: Victoria – not sure how to cite this: http://gis.pima.gov/maps/mapguide/


· While xeroriparian vegetation in upper Davidson and lower Barrel canyons will be affected and could experience sublethal effects that include canopy dieback, the upland-associated species that characterize these habitats are better able to withstand fluctuations in water availability. The isolated pockets of mesic vegetation in upper Davidson Canyon, however, are expected to experience greater sublethal effects and could experience mortality. The results of the report can be further interpreted that as a consequence, species composition (e.g., increased nonnatives) of these areas could change and habitats identified as either transitional between xeroriparian and mesoriparian or mesoriparian in character could become decidedly xeroriparian in nature. 


Impacts due to drawdown of regional groundwater are modeled to be negligible and immeasurable in Cienega Creek until at least 50 years after mine closure (reduction of 0.01 cubic feet per second). Drawdown could reduce surface flow by up to 0.04 cubic feet per second after 150 years and could reduce surface flow by up to 0.09 cubic feet per second after 1,000 years after mine closure. On average, this represents only 1% to 3% of annual flow after 1,000 years; however, impacts could be much greater during critical periods of low flow. During critical times of the year (May and June), even small flow reductions could cause some portions of Cienega Creek to stop flowing. Overall, the modeled decreases in groundwater (less than 1 foot) would occur over a long period of time but could cause changes in riparian vegetation extent or health, and the reduction in stream flow could impact aquatic species needing standing or flowing water.  Note that these modeled results are likely beyond the ability of the groundwater flow models to accurately predict, and that alternative methods of estimating impacts are being investigated.  However, it can be said that 1) the models suggest drawdown could occur, and 2) water will be lost in perpetuity from the basin, suggesting that the potential for impacts to Cienega Creek cannot be ruled out.


Based on Pima County mapping, the amount of hydroriparian and mesoriparian habitat along Cienega Creek between the confluence with Gardner Canyon and the confluence with Davidson Canyon is approximately 490.9 acres. Hydroriparian and mesoriparian habitat is considered the most likely to be impacted by potential changes in regional groundwater level. 


Impacts are expected to be negligible and immeasurable in the field at Upper Empire Gulch Springs until at least 50 years after mine closure at which time groundwater drawdown is modeled to be 0.2 feet (Myers 2010) to 0.5 feet (Tetra Tech 2010). Groundwater drawdown would likely cause die-back in some riparian vegetation and would reduce spring or surface flow. Based on Pima County mapping the amount of hydroriparian and mesoriparian habitat in Empire Gulch is approximately 58.3 acres. As before, given model uncertainty alternative methods are being investigated for estimating impacts.


Impacts are expected to be negligible and immeasurable in the field in Lower Gardner Canyon until at least 130 years after mine closure at which time groundwater drawdown is modeled to be 0.8 feet (Tetra Tech 2010). Groundwater drawdown would likely cause die-back in some riparian vegetation and would likely reduce spring or surface flow. Based on Pima County mapping the amount of hydroriparian and mesoriparian habitat in Lower Gardner Canyon is approximately 139.6 acres. As before, given model uncertainty alternative methods are being investigated for estimating impacts.


Springs would be impacted by surface disturbance and by drawdown in the regional aquifer. Specifically, impacts to Scholefield No. 1 and Fig Tree Springs are likely to occur within the active life of the mine as a result of drawdown in the regional aquifer. Four additional locations within the action area (but outside the fence line) are fed by groundwater (Box Canyon – Dam Structure, Empire Gulch, Well in Ophir Gulch, and South Sycamore Canyon), and impacts to these areas could start as soon as by the end of active mining to as late as 50 years after closure of mine. Approximately 0.8 acre of riparian vegetation associated with these springs likely would be lost completely (WestLand 2010b). 


Stormwater flows are modeled to decrease by less than 5% at the confluence of Davidson Canyon and Cienega Creek and by less than 1% below the confluence within Cienega Creek, hence reducing surface water at these reaches.


Surface water models indicate that the proposed project activities will result in a 3.8% decrease of sediment yield at the confluence of Davidson Canyon and Cienega Creek.  Given the characteristics of Davidson Canyon as a transport-limited system, change in sediment yield is not expected to have any impact through scour or aggradation.


Stock tanks would be impacted by surface disturbance, but reductions in surface water flow are not expected to affect the use of stock tanks nor any vegetation adjacent to stock tanks. 


Springs, stock tanks, and seeps provide habitat for aquatic plant and animal species within the action area. The preferred alternative would directly impact 12 springs and seeps because they occur within the proposed footprint of the mine and would indirectly impact 52 springs and seeps in the action area owing to groundwater drawdown associated with the mine pit (U.S. Forest Service 2011). It should be noted that WestLand is currently conducting additional spring research (due end of May) that may clarify the source of water for springs and change the potential number of springs impacted (personal communication, Katherine A. Arnold, Rosemont Copper Company, 2012). The areas to be potentially impacted by the proposed project include downstream impacts to springs and drainages receiving surface water discharge from the mine site, including Davidson Canyon wash to the confluence with lower Cienega Creek and downstream to Pantano Dam, and springs and seeps within the area of projected groundwater drawdown associated with the mine pit. Springs and seeps are affected not only by groundwater level changes but also by the footprint of the preferred alternative. 


The preferred alternative would directly impact 19 stock tanks because they occur within the footprint of the proposed mine. Rosemont Copper has committed to replacement of water sources impacted by the project. The location, number, type, and methods of replacement will be determined in consultation with appropriate agencies. Rosemont Copper Company will produce a Water Source Enhancement Plan describing the details of water source replacement (personal communication, Katherine A. Arnold, Rosemont Copper Company, 2012). The draft of this plan is expected to be available mid-June 2012, and the final would be produced prior to the issuance of the ROD. 


The results of geochemical modeling for the mine pit lake and studies of the expected water quality from heap leach seepage indicate that various contaminant levels that would result from these mining processes may exceed aquifer or surface water quality standards for wildlife (U.S. Forest Service 2011). The mine pit lake water quality could exceed standards for silver, cadmium, lead, copper, mercury, selenium, and zinc. Silver is known to be a bactericide and is toxic to aquatic species (EPA 1993). Cadmium is highly toxic to wildlife, is carcinogenic and teratogenic, and can have sublethal and lethal effects at low environmental concentrations. It affects respiratory functions, enzyme levels, muscle contractions, growth reduction, and reproduction. Cadmium is known to bioaccumulate in the food chain. Lead is carcinogenic and adversely affects reproduction, liver and thyroid function, and disease resistance. The main potential ecological impacts result from direct exposure of algae, invertebrates, and freshwater fish and amphibians. It can be bioconcentrated from water but does not bioaccumulate. Copper is highly toxic in aquatic environments and affects fish, invertebrates, and amphibians. A portion of mercury released into the environment is transformed by abiotic and biotic chemical reactions to organic derivatives, such as methylmercury, which bioaccumulates in individual organisms, biomagnifies in aquatic food chains, and is the most toxic form of mercury to which wildlife are exposed (EPA 1997). Risks from selenium are primarily associated with aquatic species. Selenium is a bioaccumulative pollutant, and aquatic life is exposed to selenium primarily through diet (EPA 2004). Risks stem from aquatic life eating food that is contaminated with selenium, rather than from direct exposure to selenium in the water. Zinc can adversely affect growth, survival, and reproduction in aquatic species. Uncertainties and technical concerns regarding geochemical modeling were raised during public comment for the DEIS and are currently being addressed by the Forest to ensure that the modeled impacts are reasonable predictions.	Comment by Angela Barclay: http://www.epa.gov/opp00001/chem_search/reg_actions/reregistration/fs_G-75_1-Jun-93.pdf	Comment by Angela Barclay: http://www.epa.gov/region5superfund/ecology/toxprofiles.htm	Comment by Angela Barclay: Victoria - need to add to lit cited	Comment by Angela Barclay: http://www.epa.gov/region5superfund/ecology/toxprofiles.htm	Comment by Angela Barclay: Victoria - need to add to lit cited	Comment by Angela Barclay: http://www.epa.gov/region5superfund/ecology/toxprofiles.htm	Comment by Angela Barclay: Victoria - need to add to lit cited	Comment by Angela Barclay: http://epa.gov/hg/report.htm	Comment by Angela Barclay: http://water.epa.gov/scitech/swguidance/standards/criteria/aqlife/pollutants/selenium/upload/complete.pdf	Comment by Angela Barclay: http://www.epa.gov/region5superfund/ecology/toxprofiles.htm	Comment by Angela Barclay: Victoria - need to add to lit cited


There is significant uncertainty associated with the modeled surface water and groundwater impacts to Davidson Canyon, Empire Gulch, and Cienega Creek. This uncertainty is associated with the conceptual hydrologic framework, the time frame involved, and the magnitude of the modeled impact (Montgomery and Associates Inc. 2010; Myers 2010; Tetra Tech 2010).


Conceptual hydrologic framework. While modeled as one large regional aquifer, the hydrologic connection between the fractured bedrock aquifer that will be dewatered during mine operations and by evaporation from the mine pit lake, and the basin fill aquifer through which Cienega Creek flows, is poorly understood. Modeled impacts could be either less or more, depending on the nature of the hydrologic connection between these two aquifers, and the nature of the connection of Cienega Creek with the basin fill aquifer.


Time frames. The modeled reductions in base flow are predicted to occur 1,000 years in the future. The farther into the future modeling is conducted, the greater the potential that small variations in modeling parameters can result in large errors in prediction. While modeling was conducted to 1,000 years in order to allow the aquifer to come to equilibrium, impacts predicted over this long time frame are speculative, and impacts to streamflow are less speculative for shorter modeled time frames. No impacts are modeled to occur until approximately 50 years after closure of the mine, and impacts over this time frame are more reasonably predicted by the groundwater models. Impacts modeled at 150 years to 1,000 years into the future are much more uncertain.


Magnitude of impact. The amounts of drawdown that would result in this reduction are extremely small, and in fact are smaller than the margin of error for the models. For instance, the Montgomery Mine Site model predicts a drawdown less than 0.01 foot in Cienega Creek; this same threshold was used as the convergence criteria for the model. This means that changes in water level less than 0.01 foot were considered irrelevant to the model solution. However, when considering the minimum monthly flow values from 2001 to 2010 in Cienega Creek near Sonoita (U.S. Geological Survey stream gauge #09484550), the Tetra Tech model (2010) predicts a reduction in flows by an amount greater than the minimum monthly flow value in May and June at this location 170 years after mine closure. 


It may not be possible to use the existing models to speculate on effects to listed species hundreds of years into the future, and such an exercise may not be particularly useful or informative. The uncertainty associated with the models themselves (identified above), combined with the unpredictable nature of distant future resource conditions would prohibit any meaningful analysis of effects to individual species. For the analyses that follow, we attempt to fully disclose the predicted changes in groundwater hydrology and stream flow identified by the models, but our analysis of direct and indirect effects to individual species does not rely heavily on the very long term modeling results, especially those extending beyond 50 years after mine closure. Additionally, the actual impacts of groundwater drawdown, combined with the impacts of climate change over time within the action area, are uncertain. 


The approach used for the effects analysis, especially concerning aquatic-dependent species of upper Cienega Creek and Empire Gulch, recognizes that there is significant uncertainty associated with modeled predictions of impacts to water levels and flow from regional groundwater drawdown, climate change, natural seasonal variation in water flow, lack of specific surveys, and the extremely long time frames involved. However, the Forest believes the effects analysis can proceed on the basis of the following criteria:


· The Forest understands it is the position of the USFWS, as stated during a meeting conducted March 8, 2012, that when faced with uncertain information and analysis but where effects are still within the realm of possibility, it is best to err on the side of conservation of the species. A follow-up letter dated May16, 2012, from the Field Supervisor of the Arizona Ecological Services Office, Phoenix, Arizona, confirmed that the taxa leads for aquatic species support this contention. 


· There are no time limits on determining effects (confirmed during discussions on the March 8, 2012 meeting with USFWS). While the ability to model effects hundreds of years in the future with any accuracy is improbable, the models are useful in identifying that it will indeed take hundreds of years for the hydrologic system to equilibrate. The long time frame that impacts may take to manifest is a reason to err on the side of caution, rather than a reason to dismiss the importance of those possible impacts.


· Over such long time frames, modeled predictions by necessity must use long-term averages for precipitation and evaporation. Natural systems, however, experience seasonal fluctuations that may result in small reductions in water level or flow having inordinately large impacts to habitat and aquatic species. The inability to accurately model impacts during these critical seasons (pre-monsoon) over the long term represents another reason to err on the side of caution.


Vegetation Considerations


Vegetation communities would be disturbed by construction, operation, and maintenance activities that remove existing vegetation. Permanent, direct impacts to vegetation communities from the preferred alternative would result from the removal of approximately 7,016 acres of vegetation: 3,310 acres of semidesert grassland, 3,472 acres of Madrean evergreen woodland, 0 (no) acres of Chihuahuan desertscrub, and 77 acres of riparian vegetation (Brown 1994). Although the Sonoran desertscrub biotic community is located outside the analysis area, there are portions of the analysis area that exhibit characteristics of Sonoran desertscrub that may be directly or indirectly impacted by the proposed project. Groundwater drawdown would be expected to cause reduction in the health and extent of riparian vegetation. Additionally, the preferred alternative may create conditions conducive to the introduction, establishment, and/or spread of nonnative species, which may out-compete native vegetation and degrade plant communities within the entire action area. 


Climate Change Considerations	Comment by Angela Barclay: Victoria - the box of references that came from Larry belong in this section  – they need to be added to the Lit Cited


Climate change has been a topic of discussion for many years; however, integrating its science into management was not a Forest Service priority until 2008. Then-chief, Abigail Kimbell, made climate change one of her national priorities in a letter to the Forest Service National Leadership Team, stating it was “one of the most urgent tasks facing the Forest Service” (reported in: U.S. Forest Service 2009a). The process and responsibilities for addressing climate change was formalized following the issuance of that letter, and the Forest Service drafted a strategic framework for responding to climate change (U.S. Forest Service 2008). The first steps in implementation of this strategic framework were addressed by another white paper (U.S. Forest Service 2009b) that helped direct the integration of science and management. This led to the “national roadmap for responding to climate change” (U.S. Forest Service 2011) and the climate change scorecard (U.S. Forest Service 2010), an index to demonstrate Forest Service progress and accountability at the National Forest and Grassland and Research Program levels. Although there are numerous strategic components to integrating climate change at the project level, the most pertinent ones for a BA are addressed here. One of the charges of the Forest Service at the project level (U.S. Forest Service 2011:25) is:


Addressing climate change in planning and analysis by doing the following:


· Incorporating climate-related vulnerabilities and uncertainties into land management and project-level environmental analyses.


· Discussing how a range of uncertain future climate conditions might affect the expected consequences of proposed activities.


The draft Coronado National Forest Land Resource and Management Plan (U.S. Forest Service 2012:Appendix A), which is undergoing revision, contains a large section on climate change. That section was drafted by a climatologist at the Washington Office of the Forest Service (Leslie Brandt), and is very useful as a stand-alone resource for determining potential effects of climate change, specifically for the Coronado National Forest.


There is no specific requirement to address climate change in a BA; however, the direction to Forest Service climate change coordinators from the national guidance team is to “integrate climate change into everything we [Forest Service personnel] do.” An EIS garners information for effects disclosure from specialist reports (among other sources), including the biological evaluation and BA, so this avenue seems apropos for large projects. Further, during a meeting on March 8, 2012, USFWS recommended that climate change be addressed in this BA, to help in their analyses for compliance within the ESA. The USFWS agreed that a narrative and species vulnerability assessments for threatened and endangered species occurring in the action area of the proposed project was prudent.


Responding to climate change is often viewed as problematic because of perceived uncertainties in modeling future climate scenarios; however, there are past and present data to show that climate change is currently occurring, not just being modeled in the future. Observations and data of current trends are based on sound science (Doster 2007, Lenart 2007a, Serreze 2011), and will certainly occur into the future, unless the causative agents (i.e., greenhouse gas emissions) are stopped. While uncertainty does exist in some predictions, there is much published information about current effects and models that are in agreement by most researchers. With regards to potential effects to biological resources (including threatened and endangered species), the following are considered in this BA (most of these factors are interrelated):


· Mean annual temperature


· Winter precipitation


· Summer precipitation


· Water loss


· Upland environments


· Aquatic environments


· Species risks and vulnerabilities


· Uncertainties


· Synergistic effects and stressors


· Mitigation and adaptive management


There is much published literature and agreement among climatologists that there has been, and will continue to be, an increase in mean annual temperature, with a corresponding frequent drought cycle due to increased evapotranspiration in the American Southwest (Lenart 2007a, b; Seager et al. 2007; CLIMAS 2010; MacDonald 2010; Williams et al. 2010; Bogan and Lytle 2011; Munson et al. 2012). There are online resources that track drought conditions, including the University of Arizona Climate Assessment for the Southwest (http://www.climas.arizona.edu/sw-climate/drought-monitoring) and the National Integrated Drought Information System (http://www.drought.gov/portal/server.pt/community/drought_indicators/us_drought_monitor). 	Comment by Angela Barclay: Victoria - Does this need to be referenced differently?	Comment by Angela Barclay: Victoria - Does this need to be referenced differently?


Winter precipitation has been reduced in the past two decades or more, and the prediction is that this trend will continue (Lenart 2007). The decrease in winter precipitation manifests itself in several ways, including reduced snowpack and earlier snowmelt. This has implications for groundwater, surface water, and terrestrial ecosystems, which could affect threatened and endangered species to varying degrees. Mean annual temperature, winter precipitation, and drought are related, so these are often addressed together in the literature. 


There is much less confidence in the rainfall patterns of the North American monsoon (summer rainy season) because of high variability, despite considerable research on the topic (Comrie and Glenn 1998; Cavazos et al. 2002; Sheppard et al. 2002; Lenart 2007c; Notraro and Gutzler 2012). Observations of trends and models of predictions for summer rains are currently the biggest source of climate change uncertainty in the Southwest. There is evidence that monsoonal rains have been occurring earlier in the season. Monsoonal rains account for about one-half of our annual precipitation, so this is a significant source of uncertainty especially when considering that the monsoon is during the summer, and the increased mean annual temperature applies to the summer as well as winter. The American Southwest is the hottest place in the United States, and among the most arid, even without changing climate considerations; thus, when daytime highs are higher than under historic conditions, evapotranspiration can be significant. Because of the variability, extremes are more commonplace than historically. On one extreme is drought, and on the other extreme is unusually heavy precipitation. The former has already been addressed, but drought in summer means that the period of surface-water absence is extended. On the other end of the spectrum, heavy rains translate to flooding, and while this influx of water may seem   positive for biological resources, water from heavy rains results in a net loss of surface and/or groundwater. The take-home message with regards temperature and precipitation under the recent climate change observations and models is that the Southwest is becoming a hotter and drier place (e.g., Lenart 2007a; MacDonald 2010; Williams et al. 2010). 


Climate change itself is a threat to rare plants and animals because it affects the habitats where the species occur and upsets the natural balance with which species evolved. The most obvious effects are to aquatic and riparian resources: under a hotter and drier climate, surface water is generally less available than it was historically. There are numerous references that describe a decline in aquatic resources due to an altered climate (Lenart 2007d; State of California 2008; Bogan and Lytle 2010; DOI BOR 2010; MacDonald 2010; Reiman and Isaak 2010). The most at-risk group of threatened, endangered, and sensitive species on the Coronado are those associated with the aquatic environment (Jones 2010, Jones and Peery 2011). Although there are many threats that affect aquatic organisms, climate change has been shown to be a causative agent to population declines. For example, the extended period of surface water absence during recurring droughts leading up to 2003 was likely a contributing factor in the decline of Chiricahua Leopard Frogs from the Galiuro Mountains on the Coronado (Jones and Sredl 2005). These aquatic frogs require perennial or near-perennial bodies of water to survive. This example could be repeated throughout the Coronado, as aquatic species have declined almost categorically across the Coronado, in part due to a loss of surface water; however, if there are back-to-back wetter years, species may recolonize areas where they have been extirpated (climate change is a trend with averages and variability over time, not an absolute for any given year or short set of years). Although groundwater and surface water are often considered separately in analyses, as they are for the proposed project, both sources are needed to have surface water available.


Riparian areas are the interface between aquatic and terrestrial ecosystems. Because of the presence of water and enhanced vegetation in riparian areas, many threatened, endangered, and sensitive species have been have also been identified as inherently at-risk under a hotter and drier climate on the Coronado (Jones 2010, Jones and Peery 2011). Riparian areas are somewhat difficult to assess because of a complex and dynamic nature (let alone the difficulties of defining “riparian”), but are generally considered to be at risk from increased aridity and precipitation affecting streams and rivers (Scott et al. 2000; Serrat-Capdevilla et al. 2007). Riparian areas also are affected by loss of surface and ground water.


The link between climate change (i.e., decreased surface water, drought, evapotranspiration, etc.) and aquatic and riparian areas seems like an obvious one, but terrestrial systems are also affected by climate change. The dominant vegetation community in the action area is semi-desert grassland, and these ecosystems are affected by increased mean annual temperature and altered precipitation patterns; however, the impacts of these changes in climate on rare plants and animals is difficult to assess because of inherent complexities (Hunt et al. 1991; Lenart 2007e). Some models have shown that grasslands will not only persist, but will expand; indeed, on the Coronado, the future condition of ecotones between deserts and grasslands could go either way: desertification or grassland expansion, or even grassland conversion into shrublands. This is one of the uncertainties (along with summer rainfall patterns) that the Rocky Mountain Research Station encountered when building Species Vulnerability Assessment models for the Coronado (Coe et al., in prep; Bagne et al. 2011; Davison et al. 2012). Part of the uncertainty is due to numerous variables that feed into models, such as the variable ecological traits of the many plants that occur in grasslands. In particular, non-native species of grasses are widespread on the Coronado and their ecological roles are not yet completely realized. Uncertainties aside, grasslands are diverse ecosystems on the Coronado, and the reptiles, small mammals, and wintering birds that in habitat them are particularly diverse (Brown 1980; Finch 2004a, b; Barsuto and Hadley 2006; Jones and Lovich 2008; Jones 2010, in press). In summary, grasslands are threatened on many fronts in the Southwest (summaries in Finch 2004a, b), but the role of climate change is complex and uncertain; however, a hotter, drier environment itself can also affect many terrestrial wildlife species negatively, including many grassland birds (Bock and Bock 1999).


Vulnerability assessments are a requirement of the Forest Service Climate Change Scorecard, but have not been completed for the Coronado; however, there is guidance (Glick et al. 2011), and viability assessment has been partially accomplished through the Land and Resource Management Plan appendix on climate change (U.S. Forest Service 2011) and species vulnerability assessment (Coe et al., in prep; Bagne et al. 2011; Davison et al. 2012). For the latter documents, a few species were selected for the prototype program on the Coronado. All 15 species analyzed were considered to be vulnerable to climate change (Davison 2012; Coe In prep.) using the System for Assessing Vulnerability for Species (SAVS) approach (Bagne et al. 2011).  Each species was given a vulnerability score (index) that ranged from 1 (slightly vulnerable) to 10 (highly vulnerable). The species with the highest vulnerability indices were Yellow-billed Cuckoo (8), Chiricahua Leopard Frog (9), and Mexican Gartersnake (10). These are the only species of those assessed that are federally listed as threatened, endangered, or candidates under ESA, and are the species with the closest ties to a riparian or aquatic environment (with the exception of the American Bullfrog, an aquatic, invasive species, which had the second lowest score). These vulnerability indices do not bode well for rare, native, aquatic species.


Climate change is changing the face of biodiversity at a global scale. Scientists recognize that climate change is increasing the rate of extinctions both locally and globally (Currie 2001; Thomas et al. 2004; Gibbons et al. 2000; Lannoo 2005; Sinervo et al. 2010) to the point of recognizing the recent, global loss of species being the only major extinction event due to anthropogenic causes (an online search produces scores of references about the sixth major (or Holocene) extinction). 


Effects of climate change do not necessarily work independently of other factors, resulting in synergistic effects that can exacerbate the effects of climate change. Synergistic effects can be additive, multiplicative, or any combination of interactions. The causes of synergistic effects are often termed “climate change stressors”, and can include urbanization, water diversion, invasive species, grazing, etc. For example, climate change caused drought, and grazing further stressed the already drought-stricken grassland, which in turn caused a significant reduction of grassland birds in areas grazed by cattle Bock and Bock (1999). Literature suggests that invasive species (Rahel and Olden 2008, Fogarty 2010) and wildlife disease (Daszak et al. 2000; Harvell et al. 2002) are also on the increase due to synergism with climate change. It is important to recognize stressors because climate change cannot be reversed at the project level, but certain stressors can be managed to varying degrees. 


The narrative above provides an overview of climate change considerations in the American Southwest, and the responsibility of the Forest Service for integrating climate change science into management, especially at the project level. It also sets the stage for discussions of climate change as they are likely to affect threatened and endangered species in the action area of the proposed project. It also gives us the basis for developing conservation measures to manage for threatened and endangered species, and retain biological diversity (see Hannah et al. 2002a, b; Hunter et al. 2010), as well as adaptive management options (Peterson et al. 2011). It must be realized, however, that there are physiological and other constraints to species adaptability. For example, some species cannot shift elevation or range to adapt (Forero-Medina et al. 2010), and such is the case for those species in the northern Santa Rita Mountains. General effects are discussed below, but species-specific effects were discussed above for each species in the Federally Listed Species and Designated or Proposed Critical Habitat section.


For terrestrial ecosystems, the environment is expected to get hotter and drier due to an increase in mean annual temperature and reduced annual precipitation. The action area is dominated by semi-desert grasslands, with inclusions of Madrean encinal woodlands, especially as stringers of larger trees along drainages (McLaughlin and Van Asdall 1977). In and near the footprint of the mine there are currently no perennial streams, so most of the riparian habitat is limited to larger (than upland) oak trees, and a few deciduous trees in the major drainages. Uplands that are grasslands are dominated, or likely to become dominated after mine implementation, by Lehmann lovegrass, a non-native species that has been spreading in the area. Although the Rosemont Copper Company will produce an invasive species management plan, history has shown that the invasion by Lehmann lovegrass may be inevitable. There has been little research on the effects of this grass, although Litt and Steidl (2011) have shown that small mammal communities are different in Lehmann lovegrass-dominated grasslands than native grasslands in southeastern Arizona. It is possible that Lehman lovegrass can be managed by prescribed burning, wildfire, or grazing to open the canopy, so that the habitat more naturally approximates a native bunchgrass life form structure (Litt and Steidl 2011).


The xeroriparian habitats in the immediate vicinity of the proposed project would likely decline in quality for wildlife due to altered surface flow (per Mine Plan of Operation) and groundwater drawdown because of the pit lake. If increased evapotranspiration of climate change is added to this, there is a synergistic effect that will likely cause a reduction in growth, or increase in mortality, of large oak and deciduous trees. The large trees in the vicinity of ephemeral drainages are important structural components for wildlife, and many species of riparian birds have been documented using ephemeral drainage riparian areas in the project area, including the Yellow-billed Cuckoo (Russell et al. 1977). Coleman’s Coral-root, a rare plant with population viability concerns, also occurs in ephemeral riparian areas, and has a complex (and possibly sensitive) symbiotic association with oaks and fungi (Baker 2003; Catling 2004; Coleman 2002; Leake 1994).


How climate change relates to mine-related effects to Empire Cienega, Las Cienegas NCA, and springs, seeps, and streams within the action area is more difficult to assess. It has been pointed out that there are uncertainties in the models used to predict effects to these outlying areas, and it would seem that adding more uncertainties of climate change into the existing models is not prudent; the result of adding climate change to the model would result in extremely low confidence in the model output (concurrence to this statement was given by the Coronado hydrologist). However, effects of climate change to these areas—increased annual temperature, decreased precipitation (including summer storm floods that do little to add to the local water table), increased evapotranspiration, and increased drought cycles—is inevitable. Of course, climate change is happening and will continue to happen with or without the proposed project. This must be viewed holistically for its qualitative synergistic effects, because it is not possible to make accurate predictions about when off-site areas would be affected or to what degree. Also, there is uncertainty how threatened and endangered species will be affected (except that unmitigated, effects would be declines in species and habitats) and when the effects would take place. The effects of climate change in valley riparian areas, such as the loss of aquatic habitat and native fishes, frogs, and gartersnakes, are already apparent.


Despite a rather ominous outlook for plants and animals under climate change, there are many mitigations and conservation measures that can be developed to help ameliorate the situation. There are already many design criteria built into the MPO of the proposed project. For example, dry-stack tailings help to conserve water. Additionally, stormwater that is being diverted can be used to benefit aquatic organisms. As an example, stock tanks that are kept filled with water can be used as outdoor ranariums for propagating Chiricahua Leopard Frogs and can function as emergency drought relocation ponds. A monitoring and conservation plan for invasive species can keep check on Lehmann lovegrass and American Bullfrogs. Over-arching design critera and species-specific conservation measures are outlined in other parts of this BA; however, it is also important for the proponent of the proposed project to demonstrate how they are managing for sustainable operations (i.e., reducing the environmental footprint through recycling, carpooling, minimizing greenhouse gases, etc.), a requirement of the climate change scorecard.


Rosemont Copper Company’s Proposed Conservation Measures 


This section summarizes the conservation measures developed by Rosemont Copper Company to address potential impacts of activities related to the proposed project on species listed under the ESA. It also describes the conservation parcels Rosemont Copper Company will purchase and/or manage, and the anticipated conservation benefits these parcels will provide to listed species. The conservation measures described in this document provide the basis for Rosemont Copper Company’s conservation measures for listed species in support of Section 7 consultation under the ESA.


The conservation measures are presented in three basic formats: conservation benefits to listed species from the purchase and management of conservation lands, an ongoing monitoring program, and specific management actions not associated with particular conservation land parcels. The land conservation and monitoring components are briefly summarized below; species-specific management actions are presented under each species heading in the following section.


Land Conservation: Seven parcels totaling approximately 4,365 acres have been secured by Rosemont Copper Company to provide conservation benefits to listed species potentially affected by the proposed project (Figure 15). Each of the specific parcels is described below along with a list of the conservation benefits they provide to listed species. 


Fullerton Ranch:


· This parcel contains approximately 1,780 acres of semidesert grassland in the Sierrita Mountains.


· The conservation and management of this parcel could benefit the movement of Jaguar and Ocelot if they occur in this area.


· This parcel contains saguaros and a few agaves that will provide foraging habitat for Lesser Long-nosed Bat.


· Habitat value and prey base on this parcel will be augmented by the following management activities:


· The exclusion of grazing will enhance habitat values by increasing forage production that could benefit the prey base of Jaguar and Ocelot, as well as agave and saguaro production that will benefit Lesser Long-nosed Bat.


· The establishment and maintenance of water features (e.g., cattle tanks or wildlife guzzlers) at a density of 1 to 1.5 per square mile will benefit Jaguar, Ocelot and their prey base, and have the potential to benefit Lesser Long-nosed Bat (USFWS 2012b). 


Helvetia Ranch North:


· This parcel contains approximately 940 acres of semidesert grassland on the west side of the northern Santa Rita Mountains near the proposed project’s infrastructure corridor.


· This property contains suitable Pima pineapple cactus habitat and 13 Pima pineapple cactus were identified during sample surveys of the property.


· This parcel directly links the Santa Rita Experimental Range to lands administered by the BLM, providing long-term protection of open space and habitat connectivity in this area, which could benefit the movement of Jaguar and Ocelot in the northern Santa Rita Mountains should this species occasionally occur here.


· This property provides limited late summer foraging habitat for Lesser Long-nosed Bat in the form of agaves and a few saguaros.


· Habitat value and prey base on this parcel will be augmented by the following management activity:









Figure 15. Proposed Conservation Measures for Species Listed Under the Endangered Species Act	Comment by Angela Barclay: Insert WestLand’s fig 1	Comment by Angela Barclay: Lands???






Sonoita Creek Ranch:


· This parcel contains a total of approximately 1,200 acres of semidesert grassland, Madrean evergreen woodlan, and riparian habitat along upper Sonoita Creek, and includes surface water rights that support two perennial ponds and associated riparian vegetation. 


· This property provides habitat connectivity between the Patagonia and Santa Rita Mountains that could benefit Jaguar and Ocelot.


· This parcel could provide habitat for Mexican spotted owl during dispersal and migration and habitat connectivity between the Patagonia and Santa Rita Mountains.


· This property will provide foraging habitat in the form of agaves for Lesser Long-nosed Bat.


· In addition to the general wildlife and riparian values that this parcel provides, Sonoita Creek Ranch has the potential to benefit the conservation of aquatic species, including Gila Chub, Gila Topminnow, Chiricahua Leopard Frog, and Huachuca Water Umbel, through management and/or reintroduction efforts. 


Rosemont Ranch Lands:


· These properties consist of four distinct parcels on the east side of the Santa Rita Mountains totaling approximately 545 acres of semidesert grassland. 


· These parcels provide habitat connectivity which could benefit Jaguar and Ocelot.


· Agaves present on these parcels will provide foraging habitat for Lesser Long-nosed Bat.


· Habitat value and prey base on this parcel will be augmented by the following management activity:


Monitoring:  Predicted impacts to aquatic species (i.e., Chiricahua Leopard Frog, Gila Chub, Gila Topminnow, and Huachuca water umbel) and the Southwestern Willow Flycatcher along Cienega Creek and in Empire Gulch are based on predicted groundwater drawdown as a result of the formation of the mine pit lake. The groundwater models constructed for the proposed project produce similar predictions of the extent of groundwater withdrawal from project activities that are robust to changes in the estimates of hydrologic parameters. While these models represent the best scientific data available, some degree of predictive error is inherent in mathematical modeling. As such, Rosemont Copper Company will monitor changes in groundwater and surface water as a result of mining activities and update both groundwater and surface water models based on data obtained from monitoring efforts. As a result, these efforts will reduce the uncertainties associated with the predicted effects of mining activities on stream flow along Cienega Creek centuries in the future.


Species





In addition to the conservation benefits provided by the land conservation and monitoring components identified above, Rosemont Copper Company’s activities not associated with specific parcels that have and will continue to benefit listed species are summarized below by species.


Chiricahua Leopard Frog


Species-Specific Conservation Measures


Rosemont Copper Company proposes the following conservation measures to minimize the effects of the proposed project on Chiricahua Leopard Frogs and Chiricahua Leopard Frog habitat:


Measures that have already been implemented during the Summer 2011 pre-monsoon season at the known tanks that support breeding populations of Chiricahua Leopard Frog include: 


· Coordination for the management of the Greaterville Tank to keep sufficient water in the tank.


· Installation of stormwater Best Management Practices (BMPs) along the drainage that feeds the Greaterville Tank to reduce ash runoff to the tank and frogs therein. 


· Installation of a pipeline to keep sufficient water in the West California Gulch Tank.


On Rosemont Ranch lands, habitat value and prey base for Chiricahua Leopard Frogs on this parcel will be augmented by the following management activities:


· Management of stock tanks in the Greaterville area to support or enhance existing breeding populations in Recovery Unit 2. 


· Enhancement of tanks in the Greaterville area to maintain water levels and to create greater structural heterogeneity within tanks.  


· Coordination with Forest Service, USFWS and AGFD for the introduction or reintroduction of Chiricahua Leopard Frogs in the Greaterville area.


· These management efforts for Chiricahua Leopard Frog in the Greaterville area will focus on increasing stability of and connectivity between known breeding populations to support the creation and maintenance of a robust metapopulation in this area.


Additionally, Rosemont Copper Company has agreed to monitor changes in groundwater and surface water as a result of mining activities and update both groundwater and surface water models based on data obtained from monitoring efforts.


· For project area, Rosemont Copper Company shall ensure that aquatic sites with the potential to harbor Chiricahua Leopard Frogs will be monitored by certified individuals using the standard FWS monitoring protocol prior to disturbance. If Chiricahua Leopard Frogs are detected, Rosemont Copper Company shall contact FWS, AGFD, and the Coronado to determine and implement the appropriate response action (e.g., salvage, translocation).  The update of these models will occur on an annual basis.


· Selected earthen stock tanks and other constructed waters within the vicinity of the mine that have high potential for breeding or stopover sites for Chiricahua Leopard Frogs (but not invasive species) should be modified so that they function to accommodate both cattle and Chiricahua Leopard Frogs (i.e., structure and function of artificial habitat requirements). The specific aquatic features to be modified will be developed during consultation and identified in the final Biological Opinion prepared by USFWS.


· In the Rosemont vicinity, Rosemont Copper Company shall ensure that their invasive species monitoring plan shall include species that threaten Chiricahua Leopard Frogs. Non-native species that compete or prey upon Chiricahua Leopard Frogs (i.e., American Bullfrogs, Northern Crayfish, non-native Tiger Salamanders) shall be monitored for, and if found to be present, measures will be taken to eradicate invasive species according to methods approved by AGFD, USFWS, and the Coronado. The invasive species monitoring plan will identify specific aquatic features to be monitored. The identification of these features will be developed in coordination with the Coronado, USFWS, AGFD, and Chiricahua Leopard Frog Recovery Team.


· Rosemont Copper Company shall work with AGFD, USFWS, and the Coronado to develop and maintain two waters that can function as breeding sites for Chiricahua Leopard Frogs within the project vicinity.	Comment by Angela Barclay: Larry – see Brian’s comment #6. He suggested removal of this CM.


Direct and Indirect Effects


Project activities would result in direct effects (within approximately 20 years of mine operation) on Chiricahua Leopard Frogs. Two aquatic sites within the footprint of the proposed mine, Lower Stock Tank and East Dam, were known to have been occupied by Chiricahua Leopard Frogs in 2008 (WestLand 2009b). The Lower Stock Tank will be removed as a result of mine operations. The East Dam location occurs within the fence line of the preferred alternative; however, it is unclear what activities would occur at this location. Although frogs have not been documented in these locations since 2008, if individual frogs (eggs/embryos, tadpoles, juveniles, and adults) are present, mine construction and operation activities would result in direct effects in the form of mortality or other disruptions to behavior that may influence growth and survivorship. Additionally, although these sites have not been occupied since 2008, the three nearest occurrences of Chiricahua Leopard Frogs to the proposed fence line of the preferred alternative are within 0.3 mile, which is within the overland dispersal range of this species. Therefore, direct effects to frogs dispersing to and from aquatic sites from within the action area into the fence line of the preferred alternative could range from increased risk to mortality (e.g., crushed on roads or in other areas of mining-related activities) to behavioral avoidance (e.g., reluctance to move across disturbed areas). No direct effects resulting from interrelated and interdependent actions are anticipated.


Any individual frogs, tadpoles, and/or eggs present adjacent to the mine footprint would be affected by light, noise, and vibrations. Although Rosemont Copper Company has developed a light pollution mitigation plan (Monrad Engineering Inc. 2012), light from artificial illumination would increase light levels at night, which could disrupt this nocturnal frog species, resulting in changes in dispersal, reproductive behavior, communication patterns, and decreased foraging success (Longcore and Rich 2004). Similarly, noise and vibrations, particularly at dusk and night, from construction of the mine or blasting would disturb Chiricahua Leopard Frogs, likely causing changes in dispersal, behavior (e.g., causing frogs to move out of the area; disrupting foraging, basking, communication patterns, etc.), and increased predation and stress response, and possibly damaging hearing if the noise is loud enough (NoiseQuest 2011; Pater et al. 2009; Southwest Endangered Species Act Team 2008; USFWS 2012). The magnitude of impacts from noise, vibration, and light are uncertain, but these impacts are expected to decrease as the distance from the mine increases.  	Comment by Angela Barclay: Victoria – see noise reference in Mexican Spotted Owl Effects Analysis section


As a result of groundwater drawdown after the life of the mine, the amount or volume of water within perennial pools could decrease which could result in indirect effects to Chiricahua Leopard Frogs through long-term habitat alteration that could cause die-back in aquatic and some riparian vegetation. Chiricahua Leopard Frogs have been documented within the action area in four locations that are fed by groundwater and where groundwater drawdown is possible after closure of the mine:[footnoteRef:10] Empire Gulch (Chiricahua Leopard Frogs documented here in 2009, 2010, and 2011), Box Canyon – Dam Structure (Chiricahua Leopard Frogs documented here in 2008, 2009, and 2011), Well in Ophir Gulch (Chiricahua Leopard Frogs documented here in 2010 and 2011), and South Sycamore Canyon (Chiricahua Leopard Frogs documented here in 2008). Groundwater flow models were designed to simulate conditions prior to pit development, during pit dewatering, and for a 1,000-year postclosure period of groundwater level recovery and potential pit lake development (Montgomery and Associates Inc. 2010; Tetra Tech 2010b), and it was determined that groundwater level drawdown could result in the dewatering of key breeding sites and other streams, seeps, and springs that support, or that may support, breeding frogs. These indirect impacts are anticipated to be negligible and immeasurable until at least 50 years after project closure in Empire Gulch and Cienega Creek. After mining activity ceases, however, there are indirect effects anticipated based on long-term projections of the hydrology models. Uncertainties in the variables used to build the models, however, could be manifested as greater reductions of groundwater and greater impact to surface water levels (e.g., lower water level, more extensive dry reaches) and riparian vegetation than modeled. The timing and amount of groundwater drawdown at Box Canyon – Dam Structure, Ophir Gulch Well, and South Sycamore Canyon has not been modeled. These impacts could be critical during periods of low flow (May and June), because even small flow reductions could cause some portions of Cienega Creek, or other aquatic areas, to stop flowing. These modeled decreases in groundwater (less than 1 foot) would occur over a long period of time but could cause changes in riparian vegetation extent or health, and the reduction in stream flow could impact this frog species that needs standing or flowing water. Indirect effects of groundwater drawdown to Chiricahua Leopard Frogs breeding and foraging within these areas could result in reduction of substrate for eggs, substrate for organisms fed upon by tadpoles and adult frogs, escape cover for tadpoles and adults, and moist microhabitats for frogs, hence the reduction of the success of eggs, alteration of growth rates of tadpoles, reduction of food for tadpoles and adults, and increase the exposure of tadpoles and adults to vertebrate predation and desiccation (Southwest Endangered Species Act Team 2008).  [10:  The term “possible” means there is definitely enough drawdown to impact a spring, but the water source of the spring is unknown. If the spring arises from the regional aquifer, then it would be impacted; however, if it is a localized spring that is not connected to the regional aquifer, then it may not be impacted at all.] 



Impacts to water quality and/or disruption of surface water flow resulting from the capture of runoff in the pit are only expected to occur along the Barrel Canyon drainage through Davidson Canyon to its confluence with Cienega Creek. The Chiricahua Leopard Frog is not known to currently occur in any of these reaches; however, lower Davidson Canyon Creek may provide suitable habitat for this species during high-water events, when Chiricahua Leopard Frogs are able to move upstream to temporary pools downstream of the head cut barrier to movement. 


Effects on Chiricahua Leopard Frogs could also result from prey species of the Chiricahua Leopard Frog experiencing the same effects as the frog from proposed project activities, hence altering their predator-prey relationships. Additionally, because the mine pit lake water quality could exceed wildlife standards for three contaminants that are known to bioaccumulate (i.e., cadmium, mercury, and selenium), effects on this species could occur from eating aquatic invertebrates originating from the mine pit lake. The results of geochemical modeling for the mine pit lake and studies of the expected water quality from heap leach seepage indicate that various contaminant levels that would result from these mining processes may exceed aquifer or surface water quality standards for wildlife. Cadmium is highly toxic to wildlife, is carcinogenic and teratogenic, and can have sublethal and lethal effects at low environmental concentrations. It affects respiratory functions, enzyme levels, muscle contractions, growth reduction, and reproduction. Cadmium is known to bioaccumulate in the food chain. A portion of mercury released into the environment is transformed by abiotic and biotic chemical reactions to organic derivatives, such as methylmercury, which bioaccumulates in individual organisms, biomagnifies in aquatic food chains, and is the most toxic form of mercury to which wildlife are exposed (EPA 1997). Risks from selenium are primarily associated with aquatic species. Selenium is a bioaccumulative pollutant, and aquatic life is exposed to selenium primarily through diet (EPA 2004). Risks stem from aquatic life eating food that is contaminated with selenium, rather than from direct exposure to selenium in the water. 	Comment by Angela Barclay: http://www.epa.gov/region5superfund/ecology/toxprofiles.htm	Comment by Angela Barclay: need to add in-text reference


Within the portions of the action area that include designated critical habitat for the Chiricahua Leopard Frog, it is possible that the proposed project could indirectly impact some of the PCEs of critical habitat for this species within those areas. Chiricahua Leopard Frogs are known to occur at seven locations within proposed critical habitat within the action area. There are two known Chiricahua Leopard Frog locations in designated critical habitat that are supported by groundwater: Ophir Gulch Well and Empire Gulch Springs. Groundwater drawdown at Empire Gulch is modeled to be measurable beginning 50 years after mine closure; the timing or amount of groundwater drawdown at Ophir Gulch Well has not been modeled. Other locations in Cienega Creek in designated critical habitat that are supported by groundwater are modeled to experience groundwater drawdown, and impacts are modeled to be negligible and immeasurable in Cienega Creek until at least 50 years after mine closure. Impacts to an ephemeral system, such as Cienega Creek, could be much greater during critical periods of low flow, and during critical times of the year (May and June), and even small flow reductions could cause some portions of Cienega Creek, or other aquatic areas, to stop flowing. These modeled decreases in groundwater (less than 1 foot) would occur over a long period of time but could cause changes in riparian vegetation extent or health, and the reduction in stream flow could impact designated critical habitat for this aquatic frog species that needs standing or flowing water. 


Cover vegetation at the edge of stock tanks in designated critical habitat, especially the areas of designated critical habitat near the proposed project area, could be negatively impacted by windborne fugitive dust coating leaves, resulting in reduced photosynthetic activity. Physical effects of dust on plants may include blockage and damage to stomata, shading, abrasion of leaf surface or cuticle, and cumulative effects (e.g., drought stress on already stressed species) (Goodquarry 2011). Reduced emergent vegetation cover or substrates could result in reduced of substrate for eggs, substrate for organisms fed upon by tadpoles and adult frogs, escape cover for tadpoles and adults, and moist microhabitats for frogs, hence the reduction of the success of eggs, alteration of growth rates of tadpoles, reduction of food for tadpoles and adults, and increase the exposure of tadpoles and adults to vertebrate predation and desiccation (Southwest Endangered Species Act Team 2008). It is possible that the proposed mine and associated disturbances could also result in increases in populations of non-native species and could create conditions suitable for the presence of chytridiomycosis. Chytridiomycosis has been documented from Las Cienegas NCA (USFWS 2012b) but not confirmed from the Santa Rita Mountains; however, there is speculation that chytridiomycosis may have been present in Tarahumara Frogs (Rana tarahumarae) in the Santa Rita Mountains in the past (Hale et al., 2005, Rorabaugh et al. 2005).	Comment by Angela Barclay: http://www.fs.fed.us/rm/pubs/rmrs_p036/rmrs_p036_407_411.pdf	Comment by Angela Barclay: http://www.fs.fed.us/rm/pubs/rmrs_p036/rmrs_p036_345_348.pdf


Cumulative Effects


Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably certain to occur in the action area considered in this BA. Future Federal actions that are unrelated to the proposed action are not considered in this section because they require separate consultation pursuant to Section 7 of the ESA. The Forest and BLM manage approximately 45% of the lands within the action area and administers projects and permits on those lands, and most of the known Chiricahua Leopard Frog locations and all the designated critical habitat occur on Forest or BLM lands; therefore, most activities that could potentially affect Chiricahua Leopard Frogs are likely Federal activities and subject to additional section 7 consultations under the ESA. 


Exceptions include continued road maintenance, grazing activities, and recreation in the action area, current and future development, other nearby mining projects, and unregulated activities on non-Federal lands, such as trespass livestock, inappropriate use of off-highway vehicles (OHVs), and illegal introduction of nonnative aquatic species (e.g., bullfrogs, crayfish, and salamanders) and can cumulatively adversely affect the Chiricahua Leopard Frog and its designated critical habitat. Additional cumulative effects to Chiricahua Leopard Frogs include ongoing activities in the watersheds in which the species occurs such as livestock grazing and associated activities outside of Federal allotments, irrigated agriculture, groundwater pumping, stream diversion, bank stabilization, channelization, recreation without a Federal nexus, and cross-border activities that include, but may not be limited to the following: human traffic; deposition of trash; new trails from human traffic; soil compaction and erosion; increase fire risk from human traffic; and water depletion and contamination.





Determination of Effect


The proposed project may affect, and is likely to adversely affect, the Chiricahua Leopard Frog. The proposed project may affect, and is likely to adversely affect, designated critical habitat for the Chiricahua Leopard Frog.


Gila Chub


Species-Specific Conservation Measures 


There are no species-specific conservation measures proposed for this species. Note that Rosemont Copper Company has agreed to monitor changes in groundwater and surface water as a result of mining activities and update both groundwater and surface water models based on data obtained from monitoring efforts. 


Direct and Indirect Effects


Direct effects (within approximately 20 years of mine operation) on the Gila Chub are not anticipated as a result of the proposed project because there is no habitat or known occurrences of this species within the footprint of the proposed mine, no direct effects to upper Cienega Creek have been modeled, and no direct effects resulting from interrelated and interdependent actions are anticipated. Furthermore, impacts to water quality and/or disruption of surface water flow resulting from the capture of runoff in the pit are only expected to occur along the Barrel Canyon drainage through Davidson Canyon to its confluence with Cienega Creek, and the Gila Chub is not known to occur in any of these reaches, nor are any of these reaches expected to provide suitable habitat for this species. No Gila Chub were recorded during fish surveys just downstream in Cienega Creek from 2002–2010. 


Gila Chub are known to occur in Cienega Creek approximately 1 mile upstream of the confluence with Davidson Canyon (in 2009 and 2010). The small numbers of this species in the population upstream of the confluence of Davidson Canyon and Cienega Creek have not populated the pool downstream of the confluence in the years in which it has been surveyed (2007–2010); therefore, indirect effects on the Gila Chub from the reduction of stormwater flows by less than 5% at the confluence of Davidson Canyon and Cienega Creek and by less than 1% below the confluence within Cienega Creek are not reasonably certain to occur because there are no occurrence records of this species at or immediately below this confluence.


Indirect effects to Gila Chub are reasonably likely to occur within the action area further upstream in Cienega Creek and in Empire Gulch where groundwater drawdown is modeled to occur (Montgomery and Associates Inc. 2010; Tetra Tech 2010b). These impacts are modeled to be negligible and immeasurable until at least 50 years after project closure at Empire Gulch and in Cienega Creek. These impacts could be critical during periods of low flow (May and June), because even small flow reductions could cause some portions of Cienega Creek, or other aquatic areas, to stop flowing. After mining activity ceases, however, there are indirect effects anticipated based on long-term projections of the hydrology models. Uncertainties in the variables used to build the models, however, could be manifested as greater reductions of groundwater and greater impact to surface water levels (e.g., lower water level, more extensive dry reaches) and riparian vegetation than modeled. These modeled decreases in groundwater (less than 1 foot) would occur over a long period of time but could cause changes in riparian vegetation extent or health, and the reduction in stream flow could impact this fish species that needs standing or flowing water. As a result of groundwater drawdown, the amount or volume of water within perennial pools could decrease which could result in indirect effects to Gila Chub through long-term habitat alteration that could cause die-back in aquatic and some riparian vegetation. Indirect effects of groundwater drawdown to Gila Chub breeding and foraging within these areas could result in reduction of substrate for eggs, substrate for prey organisms, escape cover, and moist microhabitats for Gila Chub, hence the reduction of the success of eggs, reduction of food, and increase the exposure of Gila Chub to vertebrate predation and desiccation. Indirect effects on Gila Chub could also result from prey species of the Gila Chub experiencing the same indirect effects as the fish from groundwater drawdown, hence altering their predator-prey relationships. 


The action area also includes portions of designated critical habitat for the Gila Chub, and it is possible that within those areas the proposed project could directly and indirectly impact some of the PCEs of critical habitat for this species. The proposed project could impact all three PCEs present within these areas of Gila Chub designated critical habitat: water quantity, vegetative cover, and water quality. There are two locations in designated critical habitat that are supported by groundwater: Empire Gulch Springs and Cienega Creek. Groundwater drawdown at Empire Gulch and Cienega Creek is modeled to be measurable beginning 50 years after mine closure. These impacts could be critical during periods of low flow (May and June), because even small flow reductions could cause some portions of Cienega Creek, or other aquatic areas, to stop flowing. These modeled decreases in groundwater (less than 1 foot) would occur over a long period of time but could cause changes in aquatic and riparian vegetation extent or health, and the reduction in stream flow could impact designated critical habitat for this fish species that needs standing or flowing water. Reduced vegetative cover could result in reduced of substrate for eggs, substrate for prey organisms, and escape cover for Gila Chub, hence the reduction of the success of eggs, reduction of food, and increase the exposure of Gila Chub to vertebrate predation and desiccation. The proposed project also will impact water quantity, one of the PCEs of Gila Chub designated critical habitat, within Cienega Creek and Empire Gulch. The water quality PCE includes reduced levels of contaminants (including sediments), and adequate levels of pH, dissolved oxygen, and conductivity. Levels of pH, dissolved oxygen, and conductivity are not expected to be impacted by the proposed project; however, surface water models indicate that the proposed project activities will result in a 3.8% decrease of sediment yield at the confluence of Davidson Canyon and Cienega Creek. This decrease in sediment yield could increase the exposure of Gila Chub to predation.


Cumulative Effects


Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably certain to occur in the action area considered in this BA. Future Federal actions that are unrelated to the proposed action are not considered in this section because they require separate consultation pursuant to Section 7 of the ESA. The Forest and BLM manage approximately 45% of the lands within the action area and administers projects and permits on those lands, and the known Gila Chub locations and the designated critical habitat occur on Pima County or BLM lands; therefore, some of the activities that could potentially affect Gila Chub are likely Federal activities and subject to additional section 7 consultations under the ESA.


Exceptions include continued road maintenance, grazing activities, and recreation in the action area, current and future development, other nearby mining projects, and unregulated activities on non-Federal lands, such as trespass livestock, inappropriate use of OHVs, and illegal introduction of nonnative aquatic species (e.g., bullfrogs, crayfish, and salamanders) and can cumulatively adversely affect the Gila Chub and its designated critical habitat. Additional cumulative effects to Gila Chub include ongoing activities in the watersheds in which the species occurs such as livestock grazing and associated activities outside of Federal allotments, irrigated agriculture, groundwater pumping, stream diversion, bank stabilization, channelization, recreation without a Federal nexus, and cross-border activities that include, but may not be limited to the following: human traffic; deposition of trash; new trails from human traffic; soil compaction and erosion; increase fire risk from human traffic; and water depletion and contamination.





Determination of Effect


The proposed project may affect, and is likely to adversely affect, the Gila Chub. The proposed project also may affect and is likely to adversely affect designated critical habitat for the Gila Chub.


Gila Topminnow


Species-Specific Conservation Measures 


There are no species-specific conservation measures proposed for this species. Note that Rosemont Copper Company has agreed to monitor changes in groundwater and surface water as a result of mining activities and update both groundwater and surface water models based on data obtained from monitoring efforts.


Direct and Indirect Effects


Direct effects (within approximately 20 years of mine operation) on the Gila Topminnow are not anticipated as a result of the proposed project because there is no habitat or known occurrences of this species within the footprint of the proposed mine, no direct effects to upper Cienega Creek have been modeled, and no direct effects resulting from interrelated and interdependent actions are anticipated. Furthermore, impacts to water quality and/or disruption of surface water flow resulting from the capture of runoff in the pit are only expected to occur along the Barrel Canyon drainage through Davidson Canyon to its confluence with Cienega Creek, and the Gila Topminnow is not known to occur in any of these reaches, nor are any of these reaches expected to provide suitable habitat for this species. 


Direct effects could occur on the small population of this species located approximately 0.25 mile downstream of the confluence of Davidson Canyon and Cienega Creek. Stormwater flows are expected to decrease by less than 5% at the confluence of Davidson Canyon and Cienega Creek and by less than 1% below the confluence within Cienega Creek. These reductions in surface water at these reaches are likely to result in insignificant effects to this population of Gila Topminnow. 


Indirect effects to the Gila Topminnow may occur within the action area in Cienega Creek and further upstream in Cienega Creek where groundwater drawdown is modeled to occur (Montgomery and Associates Inc. 2010; Tetra Tech 2010b). These impacts are anticipated to be negligible and immeasurable until at least 50 years after project closure in Cienega Creek. These impacts could be critical during periods of low flow (May and June), because even small flow reductions could cause some portions of Cienega Creek to stop flowing. After mining activity ceases, however, there are indirect effects anticipated based on long-term projections of the hydrology models. Uncertainties in the variables used to build the models, however, could be manifested as greater reductions of groundwater and greater impact to surface water levels (e.g., lower water level, more extensive dry reaches) and riparian vegetation than modeled. These modeled decreases in groundwater (less than 1 foot) would occur over a long period of time but could cause changes in riparian vegetation extent or health, and the reduction in stream flow could impact this fish species that needs standing or flowing water. As a result of groundwater drawdown, the amount or volume of water within perennial pools could decrease which could result in indirect effects to Gila Topminnow through long-term habitat alteration that could cause die-back in aquatic and some riparian vegetation. Indirect effects of groundwater drawdown to Gila Topminnow breeding and foraging within these areas could result in reduction of substrate for eggs, substrate for prey organisms, and escape cover for Gila Topminnow, hence the reduction of the success of eggs, reduction of food, and increase the exposure of Gila Topminnow to vertebrate predation and desiccation. Indirect effects on Gila Topminnow could also result from prey species of the Gila Topminnow experiencing the same indirect effects as the fish from groundwater drawdown, hence altering their predator-prey relationships. 


Cumulative Effects


Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably certain to occur in the action area considered in this BA. Future Federal actions that are unrelated to the proposed action are not considered in this section because they require separate consultation pursuant to Section 7 of the ESA. The Forest and BLM manage approximately 45% of the lands within the action area and administers projects and permits on those lands, and the known Gila Topminnow locations occur on Pima County or BLM lands; therefore, some of the activities that could potentially affect Gila Topminnow are likely Federal activities and subject to additional section 7 consultations under the ESA.


Exceptions include continued road maintenance, grazing activities, and recreation in the action area, current and future development, other nearby mining projects, and unregulated activities on non-Federal lands, such as trespass livestock, inappropriate use of OHVs, and illegal introduction of nonnative aquatic species (e.g., bullfrogs, crayfish, and salamanders) and can cumulatively adversely affect the Gila Topminnow. Additional cumulative effects to Gila Topminnow include ongoing activities in the watersheds in which the species occurs such as livestock grazing and associated activities outside of Federal allotments, irrigated agriculture, groundwater pumping, stream diversion, bank stabilization, channelization, recreation without a Federal nexus, and cross-border activities.


Determination of Effect


The proposed project may affect, and is likely to adversely affect, the Gila Topminnow. 


Huachuca Water Umbel


Species-Specific Conservation Measures 


There are no species-specific conservation measures proposed for this species. Note that Rosemont Copper Company has agreed to monitor changes in groundwater and surface water as a result of mining activities and update both groundwater and surface water models based on data obtained from monitoring efforts.


Direct and Indirect Effects


Direct effects on Huachuca water umbel are not anticipated as a result of the proposed project because this species is not known to occur within the footprint of the proposed mine, no direct effects to upper Cienega Creek have been modeled, and no direct effects resulting from interrelated or interdependent actions are anticipated. Impacts to water quality and/or disruption of surface water flow resulting from the capture of runoff in the pit are only expected to occur along the Barrel Canyon drainage through Davidson Canyon to its confluence with Cienega Creek. However, the Huachuca water umbel is not known to currently occur in any of these reaches, nor are any of these reaches expected to provide suitable habitat for this species. 


Indirect effects could occur to the Huachuca water umbel populations located within the action area in Empire Gulch and Cienega Creek where groundwater drawdown is modeled to occur (Montgomery and Associates Inc. 2010; Tetra Tech 2010b). These impacts are anticipated to be negligible and immeasurable until at least 50 years after project closure in Empire Gulch and Cienega Creek. These impacts could be critical during periods of low flow (May and June), because even small flow reductions could cause some portions of Cienega Creek, and other areas, to stop flowing. After mining activity ceases, however, there are indirect effects anticipated based on long-term projections of the hydrology models. Uncertainties in the variables used to build the models, however, could be manifested as greater reductions of groundwater and greater impact to surface water levels (e.g., lower water level, more extensive dry reaches) and riparian vegetation than modeled. These modeled decreases in groundwater (less than 1 foot) would occur over a long period of time but could cause changes in riparian vegetation extent or health, and the reduction in stream flow could impact this plant species that needs standing or flowing water. As a result of groundwater drawdown, the amount or volume of water within perennial pools could decrease which could result in indirect effects to Huachuca water umbel through long-term habitat alteration causing changes in the health of individual Huachuca water umbel plants or populations of this species. 


Cumulative Effects


Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably certain to occur in the action area considered in this BA. Future Federal actions that are unrelated to the proposed action are not considered in this section because they require separate consultation pursuant to Section 7 of the ESA. The Forest and BLM manage approximately 45% of the lands within the action area and administers projects and permits on those lands, and the known Huachuca water umbel locations occur on Pima County or BLM lands; therefore, some of the activities that could potentially affect Huachuca water umbel are likely Federal activities and subject to additional section 7 consultations under the ESA. 


Exceptions include continued road maintenance, grazing activities, and recreation in the action area, current and future development, other nearby mining projects, and unregulated activities on non-Federal lands, such as trespass livestock, and inappropriate use of OHVs and can cumulatively adversely affect the Huachuca water umbel. Additional cumulative effects to Huachuca water umbel include ongoing activities in the watersheds in which the species occurs such as livestock grazing and associated activities outside of Federal allotments, irrigated agriculture, groundwater pumping, stream diversion, bank stabilization, channelization, recreation without a Federal nexus, and cross-border activities that include, but may not be limited to the following: human traffic; deposition of trash; new trails from human traffic; soil compaction and erosion; increase fire risk from human traffic; and water depletion and contamination.


Determination of Effect


The proposed project may affect, and is likely to adversely affect, the Huachuca water umbel. 


Jaguar


Species-Specific Conservation Measures 


Rosemont Copper Company will contribute a total of $20,000 to AGFD for ongoing monitoring of Jaguar and Ocelot activity in the Santa Rita Mountains. 


Direct and Indirect Effects


Jaguars are native to southeastern Arizona in the type of habitats that exist in the proposed project and action areas—relatively rugged semi-desert grasslands and Madrean encinal woodlands. There have been two recent (2011) sightings of Jaguars in southeastern Arizona: an unconfirmed, but plausible sighting (AGFD Class II-7) of a Jaguar was reported in Mansfield Canyon in the Santa Rita Mountains in Santa Cruz County in June, approximately 13 miles south of the proposed project area and 8 miles south of the action area; and more recently, in November, a confirmed sighting of a Jaguar occurred in a canyon in the Whetstone Mountains in Cochise County, approximately 25 miles east of the proposed project area and 10 miles east of the action area. Jaguars have been also documented historically in the Santa Rita Mountains south of Interstate 10 (I-10), which acts a significant dispersal barrier. If Jaguars are extant in the United States, they are likely to be found within the Sky Islands south of I-10, where habitat such as that in the proposed project and action areas, exists. 


Jaguars are secretive animals that tend to avoid areas with considerable human activity (e.g., noise, light, habitat disturbance). They are difficult to detect, even when present, without extensive camera surveys or trained tracking dogs. Jaguars have large home ranges, and males may make extensive terrestrial forays, so it is possible one or more of these animals does or would occur in the action area, especially when put in the context of the life of the proposed mine (20 years of active mining). The only Jaguar from southeastern Arizona on which range information exists (“Macho B,” a resident [McCain and Childs 2008]) spanned a distance much greater than the distance from the two recent Jaguars records to the proposed project and action areas. Further, there is contiguous habitat or corridors available for movement, so the project area could be within the home range of one or more Jaguars. They are difficult to detect, even when present, without extensive camera surveys or trained tracking dogs. Surveys for this species have not been conducted within the action area for the purposes of the proposed project, and even with camera “trap” surveys, it is quite possible for a Type II error (i.e., claiming absence when indeed the species is present). Without convincing survey data, the presence or absence of Jaguars in the proposed project or action areas cannot be determined.


Jaguars in or adjacent to the mine footprint would experience effects of habitat removal and light, noise, and vibrations, and likely alter their behavior (e.g., shift home range, movement patterns, and foraging areas) to avoid these anthropogenic disturbances. Although Rosemont Copper Company has developed a light pollution mitigation plan (Monrad Engineering Inc. 2012), artificial illumination would increase light levels at night, which could disrupt this species, resulting in changes in dispersal, communication patterns, and hunting success (Longcore and Rich 2004). Similarly, noise and vibrations from construction of the mine or blasting could disturb Jaguars, likely causing: changes in dispersal, communication patterns, and hunting success; increased stress response; and possibly damaging hearing if the noise is loud enough (NoiseQuest 2011; Pater et al. 2009). The magnitude of impacts from noise, vibration, and light are uncertain, but these impacts are expected to decrease as the distance from the mine increases. Effects on Jaguars could also result from prey species experiencing the same effects as the Jaguars from light, noise, and vibrations, hence reducing prey availability and altering their predator-prey relationships. Changes to food sources could also result in changes in dispersal and hunting success.


Cumulative Effects


Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably certain to occur in the action area considered in this BA. Future Federal actions that are unrelated to the proposed action are not considered in this section because they require separate consultation pursuant to Section 7 of the ESA. The Forest and BLM manage approximately 45% of the lands within the action area and administers projects and permits on those lands; therefore, some of the activities that could potentially affect Jaguars are likely Federal activities and subject to additional section 7 consultations under the ESA.


Exceptions include continued road maintenance, grazing activities, and recreation in the action area, current and future development, other nearby mining projects, and unregulated activities on non-Federal lands, such as trespass livestock, and inappropriate use of OHVs and can cumulatively adversely affect the Jaguar. Additional cumulative effects to Jaguars include cross-border activities that include, but may not be limited to the following: human traffic; deposition of trash; new trails from human traffic; increase fire risk from human traffic; and water depletion and contamination.


Determination of Effect


Given the complexity of the natural history attributes and paucity of local information on this species, there was considerable internal and external discussion about an appropriate effects determination for Jaguar. The Forest Service considered the professional judgment of several biologists (and the literature), but ultimately the determination reflected that presented in an internal white paper  (Jones 2012) and advice from species leads at FWS, as well as the input from cooperating agencies. 	Comment by Angela Barclay: Larry - Not sure that this is necessary – we don’t do this for any other species…


The proposed project may affect, and is likely to adversely affect, the Jaguar.


Lesser Long-nosed Bat


Species-Specific Conservation Measures 


In addition to those listed in the Rosemont Copper Company’s Proposed Conservation Measures section above, Rosemont Copper Company proposes the following conservation measures to minimize the effects of the proposed project on Lesser Long-nosed Bat and Lesser Long-nosed Bat habitat:


Rosemont Copper Company will implement its concurrent reclamation program as outlined in their Plan of Operations. 


Rosemont Copper Company will grow and plant Palmer’s agave into suitable reclaimed areas. Agave planting densities will be consistent with the final Reclamation Plan and Post-Mining Land Use. Planted agaves will be monitored for survival, and goals for density and survival rates will be addressed through adaptive management (attempting to determine how to maximize survivability). Rosemont sponsored thesis level work on transplanting and survival rates and results of this study will be incorporated into the transplant plans. Rosemont already has 200-300 agaves in an onsite nursery.


Rosemont Copper Company’s proposed lighting plan (Monrad Engineering Inc. 2012) will minimize, to the extent practicable, disturbance to foraging and commuting Lesser Long-nosed Bats in the vicinity of the proposed project. 


On Rosemont Ranch lands, habitat value and prey base for Lesser Long-nosed Bats on this parcel will be augmented by the following management activities:


· Rosemont Copper Company will relocate a portion of the Arizona Trail to limit visibility of the Helena Mine entrances to hikers, thus reducing possible disturbance to Lesser Long-nosed Bat.[footnoteRef:11] [11:  Impacts to threatened, endangered, Forest Service Sensitive species are being evaluated in a Biological Evaluation currently in preparation by WestLand. ] 



· The R2 adit will be fenced or gated, if appropriate, to prevent access and disturbance by humans and to provide access to the adit by Lesser Long-nosed Bats. Protective design features would be determined by monitoring and consensus by the Coronado, USFWS, and AGFD.


· The Chicago Mine, in the pit area and where impacts cannot be avoided, will be closed prior to disturbance in the area of Chicago Mine. Closure activities will take place when Lesser Long-nosed Bats are not present in the Chicago Mine.


· Using methodology approved by AGFD and USFWS, the Helena Mine complex and R2 will be monitored annually for Lesser Long-nosed Bats through construction, and then every five years until mine closure. 


· If approved by AGFD, USFWS, and the Coronado, the Helena Mine entrances (R37A, B, and C) used by Lesser Long-nosed Bat will be fenced to prevent access and disturbance by humans and maintain Lesser Long-nosed Bat access to these adits. This would require pre-monitoring to determine if fencing is prudent.


Direct and Indirect Effects


The proposed project would directly affect and result in the permanent loss of at least one known Lesser Long-nosed Bat postmaternity roost site (Chicago Mine) within the footprint of the proposed mine, which in August 2008 contained approximately 12 to 15 Lesser Long-nosed Bats, in 2009 contained approximately 32 Lesser Long-nosed Bats, and in July 2011 contained one roosting Lesser Long-nosed Bat. Any individuals present within the footprint of the mine infrastructure (including the pit, buildings, roads, tailings or waste piles, etc.) would either be crushed or forced to relocate. Rosemont Copper Company will close the Chicago Mine when Lesser Long-nosed Bat are not present in the Chicago Mine; therefore, no Lesser Long-nosed Bats would be killed by the construction of the mine pit if no individuals are in the mine during closure.


Given the anticipated levels of project related activity and associated disturbance from noise, vibrations, and light, there exists the potential for effects on two additional Lesser Long-nosed Bat postmaternity roosts adjacent to the proposed mine footprint (i.e., R-2 [immediately adjacent to the southwestern portion of the proposed fence line of the preferred alternative] and the Helena Mine complex [approximately 1 mile north-northeast of the fence line for the preferred alternative]). At the R-2 site, one Lesser Long-nosed Bat was detected each year in 2008 and 2009, and three Lesser Long-nosed Bats were detected there in 2011. More than 5,100 Lesser Long-nosed Bats were counted at the Helena Mine complex in 2009, and approximately 4,650 Lesser Long-nosed Bats were detected in 2011. Any individuals present adjacent to the mine footprint would experience effects from light, noise, and vibrations. Although Rosemont Copper Company has developed a light pollution mitigation plan (Monrad Engineering Inc. 2012), light from artificial illumination would increase light levels at night, and specific impacts of light on Lesser Long-nosed Bats in the habitat within the project and actions areas are unknown; therefore, increased light levels could disrupt this nocturnal species, resulting in changes in dispersal, reproductive behavior, communication patterns, and decreased foraging success (Longcore and Rich 2004). Similarly, noise and vibrations from construction of the mine or blasting would disturb Lesser Long-nosed Bats, likely causing changes in dispersal, reproductive behavior, communication patterns, decreased foraging success, increased predation and stress response, and possibly damaging hearing if the noise is loud enough (NoiseQuest 2011; Pater et al. 2009). The magnitude of impacts from noise, vibration, and light are uncertain, but these impacts are expected to decrease as the distance from the mine increases.  


The proposed project would affect Lesser Long-nosed Bats through the removal of potential Lesser Long-nosed Bat forage plants (i.e., paniculate agaves) in the late summer range of the species. Based on surveys, it was estimated that between 196,268 and 306,209 Palmer agave rosettes would be impacted as a result of the proposed project (WestLand 2009c). Effects to Lesser Long-nosed Bat forage plants may result from an increase in dust levels adjacent to access roads and mining areas. Agaves could be negatively impacted by windborne fugitive dust coating leaves, resulting in reduced photosynthetic activity. Physical effects of dust on plants may include blockage and damage to stomata, shading, and abrasion of leaf surface or cuticle (Goodquarry 2011). Reduced food sources could result in reduced reproduction success or could result in the abandonment of the action area and nearby roosts by Lesser Long-nosed Bats. Known Lesser Long-nosed Bat maternity roosts are all more than 75 miles from the proposed project area; therefore, no effects on Lesser Long-nosed Bat maternity roosts are anticipated.


Cumulative Effects


Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably certain to occur in the action area considered in this BA. Future Federal actions that are unrelated to the proposed action are not considered in this section because they require separate consultation pursuant to Section 7 of the ESA. The Forest and BLM manage approximately 45% of the lands within the action area and administers projects and permits on those lands; therefore, some of the activities that could potentially affect Lesser Long-nosed Bats are likely Federal activities and subject to additional section 7 consultations under the ESA.


Exceptions include continued road maintenance, grazing activities, and recreation in the action area, current and future development, other nearby mining projects, and unregulated activities on non-Federal lands, such as trespass livestock, and inappropriate use of OHVs and can cumulatively adversely affect the Lesser Long-nosed Bat. Additional cumulative effects to Lesser Long-nosed Bats include recreation without a Federal nexus and cross-border activities that include, but may not be limited to the following: human traffic; deposition of trash; new trails from human traffic; increase fire risk from human traffic; and water depletion and contamination.


Determination of Effect


The proposed project may affect, and is likely to adversely affect, the Lesser Long-nosed Bat.


Mexican Spotted Owl


Species-Specific Conservation Measures 


Rosemont Copper Company’s proposed lighting plan will minimize, to the extent practicable, disturbance to feeding, nesting, or dispersing Mexican Spotted Owls that might be in the vicinity of the proposed project.


Direct and Indirect Effects


Direct effects on Mexican Spotted Owls are not anticipated as a result of the proposed project. The project and action areas are in desert, semi-desert grasslands, and Madrean encinal woodlands, and Mexican Spotted Owls occur at elevations above these vegetation communities, in mixed pine-oak woodlands to conifer forests. The project area does not contain typical Mexican Spotted Owl habitat of mixed conifers, pine-oak, ponderosa pine, pinyon-juniper required for foraging and nesting/roosting. he project area is located approximately 4.8 miles to the northeast of the nearest PAC, and the action area is located approximately 0.7 mile to the northeast of the nearest PAC. All mining and mine-related construction activities (e.g., clearing of vegetation, vehicular traffic, and associated noise [i.e., no new access roads or mine activities]) will occur within the project area – approximately 4.8 miles from the nearest known Mexican Spotted Owl PACs. 


A literature review was conducted regarding the effects from an acoustical stimulus, i.e., noise, on Mexican Spotted Owl in order to complete an effects analysis for the proposed project. The nature of anthropogenic noise is multifaceted and even more complex in terms of how it affects wildlife. Noise is typically presented in terms of decibels (dB), and for the majority of noise assessments, including the one completed for the proposed project (Tetra Tech 2009), it is quantified in terms of dBA, which is an “A-weighted” sound level (dBA) scale that more closely describes how a person perceives sound. Thus, the sound level when defined as dBA does not always transfer to wildlife since species groups (e.g., owls, bats, birds, and ungulates have different hearing sensitivities and ranges) (Pater et al. 2006). Other considerations for noise effects on wildlife include the ambient or background noise level and how that compares with the project’s noise level. Also, the sound from a noise expands outward with roughly a 6-dB decrease in each distance-doubling increment. Furthermore, the perceived sound level from a noise source can be affected by other factors besides distance from the source, such as source noise strength, direction of the source, atmospheric conditions, topography, habitat, weather, and frequency of noise source. Research regarding wildlife and noise has determined the following: woodland and grassland bird population declines have been shown to occur between 35 to 48 dB (Kaseloo 2006; USFWS 2012g); for the average bird, noise levels 24 to 30 dB above background noise is detectable (USFWS 2012g); and bird communication can be affected at levels above 20 dB (Ibid 2012g). However, animals also have been shown to habituate to noise sources once they learn that the noise does not pose a threat (Pater et al. 2006).	Comment by Angela Barclay: Victoria - this is the noise report.


Therefore, although the proposed project area is approximately 4.8 miles from the nearest known Mexican Spotted Owl PAC and approximately one mile from the action area (where the noise levels are predicted to be 55dBA), it is difficult to predict how the noise would be perceived by Mexican Spotted Owls in or near the action area. The effects can range from habitat use changes, activity pattern changes, increased stress responses, decreased immune responses, decrease foraging efficiency and success, reduced reproductive success, increased predation risk, intraspecific diminished communication, and hearing damage (Noise Quest 2012; Pater et al. 2006; USFWS 2012g). These responses can vary, depending on the nature of the sound, including sound level, rate of onset, duration, number of events, spectral distribution of sound energy, and level of background noise (Pater et al. 2006). However, given the distance from the proposed project area to the nearest known Mexican Spotted Owl PACs, these impacts are likely to be insignificant and discountable.	Comment by Angela Barclay: http://www.fws.gov/windenergy/docs/Noise.pdf


Adverse effects on Mexican Spotted Owl critical habitat are also not anticipated as a result of the proposed project, although the action area (including the effects of noise, vibration, and light) includes 430 acres of critical habitat Unit BR-W-12. It is expected that an increase of noise, vibration, and light, and will occur within this area of critical habitat; however, these increases will not alter any PCEs for this species.	Comment by Larry Jones: A major point here is that you need to clearly show that the critical habitat is an artificial (political) boundary that does not coincide swith available habitat. 	Comment by Angela Barclay: Larry - Is it true that the boundary does not coincide with habitat or just that no elements of the proposed project would affect designated critical habitat? What is the political boundary?


Cumulative Effects


Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably certain to occur in the action area considered in this BA. Future Federal actions that are unrelated to the proposed action are not considered in this section because they require separate consultation pursuant to Section 7 of the ESA. The Forest and BLM manage approximately 45% of the lands within the action area and administers projects and permits on those lands, and all of the known Mexican Spotted Owl locations (i.e., PACs) and all the designated critical habitat occur on Forest lands; therefore, most of the activities that could potentially affect Mexican Spotted Owls are likely Federal activities and subject to additional section 7 consultations under the ESA.


Exceptions include continued road maintenance, grazing activities, and recreation in the action area, current and future development, other nearby mining projects, and unregulated activities on non-Federal lands, such as trespass livestock, and inappropriate use of OHVs can cumulatively adversely affect the Mexican Spotted Owl and its designated critical habitat. Additional cumulative effects to Mexican Spotted Owls include recreation without a Federal nexus, and cross-border activities that include, but may not be limited to the following: human traffic; deposition of trash; new trails from human traffic; soil compaction and erosion; increase fire risk from human traffic; and water depletion and contamination.


Determination of Effect


The proposed project may affect, but is not likely to adversely affect, the Mexican Spotted Owl. The proposed project will have no effect on designated critical habitat for the Mexican Spotted Owl.


Ocelot 


Species-Specific Conservation Measures 


Rosemont Copper Company will contribute a total of $20,000 to AGFD for ongoing monitoring of Jaguar and Ocelot activity in the Santa Rita Mountains. 


Direct and Indirect Effects


Ocelots have occasionally reported from several of the U.S. sky islands, and habitat does occur in the project and action areas. Several records of Ocelots reported by Brown and López Gonzalez (2001) were in Madrean encinal woodland and semi-desert grassland in the sky islands of adjacent Sonora, plus similar habitat is occupied by Ocelots in the Huachucas (AGFD 2011a, 2011b, 2012) and just south of the international border at El Aribabi, Sonora (Sky Island Alliance and Sonoran Joint Venture 2011). Five confirmed reports of Ocelots have been received in Arizona since 2009: one from Gila County and four from Cochise County (AGFD 2011a, 2011b, 2012, USFWS 2011e). Prior to these 2009 sightings, the last confirmed account in Arizona was of an Ocelot that was shot on Pat Scott Peak in the Huachuca Mountains in 1964 (López González et al. 2003). Thus, there is a potential for Ocelots to occur in the Santa Rita Mountains. 


Ocelots are cryptic, secretive animals that tend to avoid areas with considerable human activity (e.g., noise, light, habitat disturbance). They are difficult to detect, even when present, are and rarely confirmed without the aid of trail cameras, hunting dogs, or as road-kill. Although this species is not known to occur within the action area, there have been no surveys for the species, so its presence cannot be confirmed or ruled out. As with Jaguars, because the action area is within the natural range of the species, habitat is present, and Ocelots have recently been documented in other nearby sky islands, we consider the species reasonably likely to occur, especially considering the 20 years of mine-life operation. They are difficult to detect, even when present, are and rarely confirmed without the aid of trail cameras, hunting dogs, or as road-kill. Surveys for this species have not been conducted within the action area for the purposes of the proposed project, and even with camera “trap” surveys, it is quite possible for a Type II error (i.e., claiming absence when indeed the species is present). Without convincing survey data, the presence or absence of Ocelots in the proposed project or action areas cannot be determined.


Ocelots in or adjacent to the mine footprint would experience effects of habitat removal and light, noise, and vibrations, and likely alter their behavior (e.g., shift home range, movement patterns, and foraging areas) to avoid these anthropogenic disturbances. Although Rosemont Copper Company has developed a light pollution mitigation plan (Monrad Engineering Inc. 2012), artificial illumination would increase light levels at night, which could disrupt this species, resulting in changes in dispersal, communication patterns, and hunting success (Longcore and Rich 2004). Similarly, noise and vibrations from construction of the mine or blasting could disturb Ocelots, likely causing: changes in dispersal, communication patterns, and hunting success; increased stress response; and possibly damaging hearing if the noise is loud enough (NoiseQuest 2011; Pater et al. 2009). The magnitude of impacts from noise, vibration, and light are uncertain, but these impacts are expected to decrease as the distance from the mine increases. Effects on Ocelots could also result from prey species experiencing the same effects from light, noise, and vibrations, hence reducing prey availability and altering their predator-prey relationships. Changes to food sources could also result in changes in dispersal and hunting success. 


Cumulative Effects


Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably certain to occur in the action area considered in this BA. Future Federal actions that are unrelated to the proposed action are not considered in this section because they require separate consultation pursuant to Section 7 of the ESA. The Forest and BLM manage approximately 45% of the lands within the action area and administers projects and permits on those lands; therefore, some of the activities that could potentially affect Ocelots are likely Federal activities and subject to additional section 7 consultations under the ESA.


Exceptions include continued road maintenance, grazing activities, and recreation in the action area, current and future development, other nearby mining projects, and unregulated activities on non-Federal lands, such as trespass livestock, and inappropriate use of OHVs and can cumulatively adversely affect the Ocelot. Additional cumulative effects to Ocelots include cross-border activities that include, but may not be limited to the following: human traffic; deposition of trash; new trails from human traffic; increase fire risk from human traffic; and water depletion and contamination.


Determination of Effect


The proposed project may affect, and is likely to adversely affect, the Ocelot.


Pima Pineapple Cactus


Species-Specific Conservation Measures


Rosemont Copper Company proposes the following conservation measures to minimize the effects of the proposed project on Pima pineapple cactus and Pima pineapple cactus habitat:


Construction practices along the proposed utility corridors will be employed to keep surface disturbance to the minimum practicable. 


Before ground disturbance, the utility corridor routes will be surveyed. Known Pima pineapple cactus localities will be flagged and to the extent possible will be avoided. These Pima pineapple cactus will be protected with clear limit fencing, and construction activity in the vicinity of these plants will be monitored by a biological monitor. 


Pima pineapple cactus that cannot be avoided by utility construction will be transplanted within the corridor into suitable habitat.  A monitoring and maintenance program will be initiated to facilitate establishment that will follow similar previous efforts for Pima pineapple cactus transplantation and will involve watering for the first few months after transplant, followed by regular monitoring.    


Direct and Indirect Effects


The preferred alternative would result in direct effects to Pima pineapple cactus owing to the placement of electrical and water transmission lines and associated access roads. Approximately 44 live Pima pineapple cacti and 24.4 acres of Pima pineapple cactus habitat would be impacted. Areas of permanent disturbance would remove portions of the seed bank, and areas of temporary disturbance could alter the seed bank. Disturbance of soils would change water infiltration, compact soil, and change local site conditions. Recently disturbed areas have an increased potential to be invaded by noxious weeds (e.g., Lehmann lovegrass), which can negatively affect Pima pineapple cactus. Although some areas of temporary disturbance may recover, it may take many years before full recovery is achieved. Any individuals growing in the action area outside the mine footprint may experience indirect effects, such as fugitive dust. Physical effects of windborne fugitive dust on plants may include blockage and damage to stomata and shading and abrasion of the plant surface, which could result in reduced photosynthetic activity (Goodquarry 2011), and possibly reproductive success.


Cumulative Effects


Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably certain to occur in the action area considered in this BA. Future Federal actions that are unrelated to the proposed action are not considered in this section because they require separate consultation pursuant to Section 7 of the ESA. The Forest and BLM manage approximately 45% of the lands within the action area and administers projects and permits on those lands; however, most of the Pima pineapple cactus occur on non-federal lands so there are many activities that could potentially affect Pima pineapple cactus that are not Federal activities and thus not subject to additional section 7 consultations under the ESA.


Activities that could result in cumulative effects to Pima pineapple cactus include continued road maintenance, grazing activities, and recreation in the action area, current and future development, other nearby mining projects, and unregulated activities on non-Federal lands, such as trespass livestock, and inappropriate use of OHVs. Additional cumulative effects to Pima pineapple cactus include cross-border activities that include, but may not be limited to the following: human traffic; deposition of trash; new trails from human traffic; increase fire risk from human traffic; and water depletion and contamination.


Determination of Effect


The proposed project may affect, and is likely to adversely affect, Pima pineapple cactus.


Southwestern Willow Flycatcher


Species-Specific Conservation Measures 


There are no species-specific conservation measures proposed for this species.


Direct and Indirect Effects


Direct effects on the Southwestern Willow Flycatcher are not anticipated as a result of the proposed project because there are no known occurrences of this species within the footprint of the proposed mine, and no direct effects resulting from interrelated and interdependent actions are anticipated. Furthermore, impacts to water quality and/or disruption of surface water flow resulting from the capture of runoff in the pit are only expected to occur along the Barrel Canyon drainage through Davidson Canyon to its confluence with Cienega Creek, and the Southwestern Willow Flycatcher is not known to occur in any of these reaches.


Southwestern Willow Flycatchers are known to occur in the action area in Cienega Creek and in Empire Gulch, and indirect effects to Southwestern Willow Flycatchers may occur within the action area in Cienega Creek and in Empire Gulch where groundwater drawdown is modeled to occur (Montgomery and Associates Inc. 2010; Tetra Tech 2010b). These impacts are modeled to be negligible and immeasurable until at least 50 years after project closure at Empire Gulch and in Cienega Creek. After mining activity ceases, however, there are indirect effects anticipated based on long-term projections of the hydrology models. Uncertainties in the variables used to build the models, however, could be manifested as greater reductions of groundwater and greater impact to surface water levels (e.g., lower water level, more extensive dry reaches) and riparian vegetation than modeled. These impacts could be critical during periods of low flow (May and June), because even small flow reductions could cause some portions of Cienega Creek, or other areas, to stop flowing. These modeled decreases in groundwater (less than 1 foot) would occur over a long period of time but could cause changes in riparian vegetation extent or health, and the reduction in stream flow could impact this bird species that preys on insects that are found within or adjacent to riparian floodplains or moist environments. As a result of groundwater drawdown, the amount or volume of water within perennial pools could decrease which could result in indirect effects to Southwestern Willow Flycatchers through long-term habitat alteration that could cause die-back in aquatic and some riparian vegetation. Indirect effects of groundwater drawdown to Southwestern Willow Flycatchers breeding and foraging within these areas could result in reduced substrate for nest locations, prey species, and escape cover, hence reduced reproductive success, and increased the exposure to predation. Indirect effects on Southwestern Willow Flycatchers could also result from prey species experiencing the same indirect effects as the Southwestern Willow Flycatchers from groundwater drawdown, hence altering their predator-prey relationships. Changes to food sources could also result in changes in dispersal and hunting success. 


The proposed project could indirectly impact both PCEs of proposed critical habitat for this species: riparian vegetation and insect prey populations. Southwestern Willow Flycatchers are known to occur at one location in proposed critical habitat that is supported by groundwater: Cienega Creek. Groundwater drawdown in Cienega Creek is modeled to be measurable beginning 50 years after mine closure. These impacts could be critical during periods of low flow (May and June), because even small flow reductions could cause some portions of Cienega Creek to stop flowing. These modeled decreases in groundwater (less than 1 foot) would occur over a long period of time but could cause changes in riparian vegetation extent or health, and the reduction in stream flow could impact designated critical habitat for this bird species that preys on insects that are found within or adjacent to riparian floodplains or moist environments. Indirect effects of groundwater drawdown to proposed critical habitat could result in reduced substrate for nest locations and escape cover, and prey species.


Cumulative Effects 


Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably certain to occur in the action area considered in this BA. Future Federal actions that are unrelated to the proposed action are not considered in this section because they require separate consultation pursuant to Section 7 of the ESA. The Forest and BLM manage approximately 45% of the lands within the action area and administers projects and permits on those lands, and the known Southwestern Willow Flycatcher locations and proposed critical habitat occurs on BLM lands; therefore, most of the activities that could potentially affect Southwestern Willow Flycatcher are likely Federal activities and subject to additional section 7 consultations under the ESA. 


Exceptions include continued road maintenance, grazing activities, and recreation in the action area, current and future development, other nearby mining projects, and unregulated activities on non-Federal lands, such as trespass livestock, and inappropriate use of OHVs and can cumulatively adversely affect the Southwestern Willow Flycatcher. Additional cumulative effects to Southwestern Willow Flycatcher include ongoing activities in the watersheds in which the species occurs such as livestock grazing and associated activities outside of Federal allotments, irrigated agriculture, groundwater pumping, stream diversion, bank stabilization, channelization, recreation without a Federal nexus, and cross-border activities that include, but may not be limited to the following: human traffic; deposition of trash; new trails from human traffic; soil compaction and erosion; increase fire risk from human traffic; and water depletion and contamination.


Determination of Effect


The proposed project may affect, and is likely to adversely affect, the Southwestern Willow Flycatcher. The proposed project is not likely to result in adverse modification of Southwestern Willow Flycatcher proposed critical habitat within the action area. The proposed project would have no effect on designated critical habitat because there is no designated critical habitat within the action area.	Comment by Larry Jones: Maybe  need to talk about this…I see you have something for proposed and critical. I’m not sure which is where, but maybe the maps will clarify.	Comment by Angela Barclay: Larry – I posted the revised maps on webex in April. The only critical habitat in the action area is proposed – designated is outside action area.
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Table C1. Chiricahua Leopard Frog Locations within and adjacent to the Action Area from 2008 to 2011


			Location 
Name


			UTM Coordinates 
NAD 83)


			Location 
Description


			Location Relative to Fence Line, Action Area, and Proposed Critical Habitat


			Findings*





			


			Easting


			Northing


			


			


			2008


			2009


			2010


			2011





			Bowman Tank 


			524574


			3516390


			This tank is formed by an earthen dam that impounds storm water flows in California Gulch. 


			Within action area; approximately 1.3 miles south of fence line for preferred alternative.


			Not surveyed. 


			Not surveyed. 


			Site was visited with AGFD and Frog Conservation Project representatives. No ranids or other herpetofauna observed. Aquatic wildlife observed included leeches. 


			Three Chiricahua Leopard Frogs (CLFs) observed. 





			Box Canyon (Dam Structure) 


			521029


			3518099


			Formed by large stone dam that impounds ephemeral and sub-surface flows in Box Canyon. Area above dam is largely silted in. Livestock operators use heavy equipment to excavate a small pond to provide water for cattle. 


			Within action area; approximately 1 mile southwest of fence line for preferred alternative.


			See Box Canyon Lower Reach Findings. 


			See Box Canyon Lower Reach Findings. 


			See Box Canyon Lower Reach Findings. 


			Two CLFs detected. Twenty-five toad tadpoles were also detected. 








			Box Canyon 
Tank 2 


			521909


			3518358


			A concrete stock tank in Upper Box Canyon.


			Within action area; approximately 0.6 mile southwest of fence line for preferred alternative.


			See Box Canyon Upper Reach Findings. 


			See Box Canyon Upper Reach Findings. 


			No ranids, other herpetofauna, or aquatic wildlife detected. Boatmen and backswimmers observed. 


			One adult CLF detected twice. No other herpetofauna or aquatic wildlife observed. 









Table C1. Chiricahua Leopard Frog Locations within and adjacent to the Action Area from 2008 to 2011 (Continued)


			Location 
Name


			UTM Coordinates 
NAD 83)


			Location 
Description


			Location Relative to Fence Line, Action Area, and Proposed Critical Habitat


			Findings*





			


			Easting


			Northing


			


			


			2008


			2009


			2010


			2011





			Box Canyon (Lower Reach) 


			520699


519178


			3518106


3518190


			Box Canyon is an intermittent drainage on the east side the Santa Rita Mountain Range. 


			Within action area; approximately 1.2–2 miles south-southwest of fence line for preferred alternative.


			One nocturnal survey was conducted. Seven adult CLFs observed, all within wet segments of survey reach. Also observed Sonoran desert toads and canyon tree frogs.





Eight CLFs present (Rorabaugh 2010). 


			No ranids observed. Black-necked Garter Snakes and Coyote tracks observed along pools. Coatis observed along north bank of canyon. Perimeter vegetation included grasses and coyote willow, and canopy vegetation included sycamore, ash, cottonwood, willow, and mesquite. Red Spotted Toads (Bufo punctatus) observed. 





Twelve CLFs present and moved to Florida Canyon because were at risk of drying (Rorabaugh 2010).


			No ranids observed. During August visit, one adult canyon tree frog and a black necked garter snake were identified and photographed, and 20+ unidentified tadpoles observed. On September visit 20+ Hylid tree frog tadpoles were present. 


			One to two CLFs observed during site visits (see also Box Canyon Dam Structure). It was noted that Bears, Coatis, Coyotes, Dogs, Deer, Foxes, Turkeys, and Mountain Lions frequent the area. More than 100 tadpoles observed; the species of tadpole was uncertain, but it was believed to be from a toad or canyon tree frog. 





			Box Canyon Pools 


			519164


			3518196


			Feature along Lower Box Canyon, an intermittent stream. 


			Within action area; approximately 2 miles south-southwest of fence line for preferred alternative.


			See Box Canyon Lower Reach Findings. 





CLFs present (Rorabaugh 2010).


			See Box Canyon Lower Reach Findings. 


			See Box Canyon Lower Reach Findings. 


			See Box Canyon Lower Reach Findings. 





			Box Canyon (Upper Reach) 


			522124


520699


			3518461


3518106


			Box Canyon is an intermittent stream on the east side the Santa Rita Mountain Range. 


			Within action area; approximately 0.5–1.1 miles southwest of fence line for preferred alternative.


			One nocturnal survey conducted; two CLFs observed. 


			No ranids observed. Reach was mostly dry except for one tank. No aquatic fauna was noted. 


			No ranids observed. On August site visit, probable canyon tree frog tadpoles numbering 20+ observed in pools. Site was 95% dry during September visit. 


			No ranids, other herpetofauna, or aquatic wildlife detected. This reach was dry in spring and early summer. 









Table C1. Chiricahua Leopard Frog Locations within and adjacent to the Action Area from 2008 to 2011 (Continued)


			Location 
Name


			UTM Coordinates 
NAD 83)


			Location 
Description


			Location Relative to Fence Line, Action Area, and Proposed Critical Habitat


			Findings*





			


			Easting


			Northing


			


			


			2008


			2009


			2010


			2011





			CA Gulch Tank West 


			522711


			3516861


			This tank is formed by an earthen dam that impounds storm water flows in California Gulch. 


			Within action area; approximately 1.1 mile southwest of fence line for preferred alternative.


			Not surveyed. 


			Not surveyed. 


			Not surveyed but visited with AGFD and Frog Conservation Project representatives. Numerous CLFs of multiple age classes were present. 


			More than 150 CLFs observed. One Black-necked Garter Snake also detected, and other aquatic wildlife included water boatmen, dragonflies, and beetles. 





			CA Gulch Tank East 


			523261


			3516875


			This tank is formed by an earthen dam that impounds storm water flows in California Gulch. 


			Within action area; approximately 1 mile south of fence line for preferred alternative.


			Not surveyed. 


			Not surveyed. 


			One CLF positively identified during second visit to site in 2010. No ranids detected in a subsequent visit. No other herpetofauna or aquatic wildlife observed. 


			Five CLFs observed. Other aquatic wildlife noted included water boatmen, dragonflies, beetles, and belostomatids. Deer, Coyotes, and Javelina also frequent the tank. 





			Christine’s Tank


			524353


			3510209


			Stock tank; appears to be earthen (based on aerial).


			Outside action area; approximately 0.2 mile south.


			Not surveyed.


			Not surveyed.


			CLFs present.


			Not surveyed.





			Cinco Ponds


			539340


			3517279


			Pools along Cienega Creek.


			Outside action area; less than 0.1 mile east. Within proposed critical habitat (PCH) Unit 9.


			Not surveyed.


			CLF present and breeding (Rorabaugh 2010).


			Not surveyed.


			Not surveyed.





			East Dam 


			527384


			3522672


			This tank is formed by an earthen dam that impounds storm water flows conveyed down the wash. 


			Within fence line for preferred alternative.


			One CLF responded to tape playback, but could not be found in search of water’s edge. 





CLF present (Rorabaugh 2010).


			No ranids or other herpetofauna detected during survey. Aquatic wildlife observed included dragonflies. 





CLF present (Rorabaugh 2010).


			No ranids, other herpetofauna, or aquatic wildlife detected. Pond was dry. 


			No ranids, other herpetofauna, or aquatic wildlife detected. 









Table C1. Chiricahua Leopard Frog Locations within and adjacent to the Action Area from 2008 to 2011 (Continued)


			Location 
Name


			UTM Coordinates 
NAD 83)


			Location 
Description


			Location Relative to Fence Line, Action Area, and Proposed Critical Habitat


			Findings*





			


			Easting


			Northing


			


			


			2008


			2009


			2010


			2011





			Empire Gulch – Unnamed Tank 


			537902


			3517949


			This tank is formed by an earthen dam that impounds storm water flows conveyed down Empire Gulch. 





			Within action area; approximately 6.7 miles east-southeast of fence line for preferred alternative. Within PCH Unit 9.


			Not surveyed. 


			No ranids or other herpetofauna detected. Aquatic wildlife observed included dragonflies. Cinnamon teals and Mexican ducks. 


			Four to six CLFs observed. Other aquatic wildlife observed were dragonflies. 


			No ranids, other herpetofauna, or aquatic wildlife detected. Tank was dry during site visits. 





			Empire Gulch Pools 


			534586


534118


			3516948


3516971


			A 300-foot long reach of Empire Gulch supports intermittent flows and contains series of relatively deep pools. Vegetation included large cottonwood and willow, sedges, cattails, and duckweed. 


			Within action area; approximately 4.8 miles southeast of fence line for preferred alternative. Within PCH Unit 9.


			Not surveyed 


			Numerous CLFs were noted. Tadpoles and egg masses were noted. Other wildlife observations included dragonflies, belostomatids, Black-necked Garter Snake, and Zone-tailed Hawk. 


			Not surveyed. 


			Not surveyed. 





			Florida Workstation


			514743


			3513788


			Marginal breeding habitat (Rorabaugh 2010). Appears to be metal stock tank (based on aerial).


			Outside action area; approximately 3 miles west.


			One CLF observed (Rorabaugh 2010). 


			Population augmented with frogs from Box Canyon and Louisiana Gulch (Rorabaugh 2010).


			Not surveyed. 


			Not surveyed. 





			Gardner Canyon


			525134


			3509585


			Stock tank in Gardner Canyon, east of Apache Springs; appears to be earthen (based on aerial).


			Outside action area; approximately 0.5 mile south.


			2 CLFs present (Rorabaugh 2010).


			Not surveyed.


			Not surveyed.


			Not surveyed.





			Granite Tank 


			521117


			3514218


			Tank formed by an earthen dam that impounds stormwater flows. 


			Within action area; approximately 3 miles southwest of fence line for preferred alternative.


			Not surveyed. 


			Not surveyed. 


			Not surveyed, but numerous CLFs of multiple age classes observed in summer. 


			CLFs were present in spring. One CLF observed during summer. Tank dried in spring/early summer. Tank refilled with summer monsoon rains. 









Table C1. Chiricahua Leopard Frog Locations within and adjacent to the Action Area from 2008 to 2011 (Continued)


			Location 
Name


			UTM Coordinates 
NAD 83)


			Location 
Description


			Location Relative to Fence Line, Action Area, and Proposed Critical Habitat


			Findings*





			


			Easting


			Northing


			


			


			2008


			2009


			2010


			2011





			Granite Mtn Tank 


			522717


			3513980


			Tank formed by an earthen dam that impounds storm water flows conveyed down Ophir Gulch. 


			Within action area; approximately 3 miles south of fence line for preferred alternative. Within PCH Unit 8.


			Ten CLFs observed, calling spontaneously. Identification confirmed based on calls and visual observations with binoculars. 


			Numerous small CLFs observed. Aquatic wildlife observed included dragonflies, water boatmen, and beetles. 


			Four confirmed and one unconfirmed CLFs detected. Aquatic wildlife observed included dragonflies, water boatmen, and beetles. 


			No ranids or other herpetofauna detected. Deer, Bobcat, and Raccoon tracks observed in mud. Tank dried spring/early summer but refilled with summer rains. 





			Greaterville Tank 


			522772


			3514693


			This tank is formed by an earthen dam that impounds storm water flows.


			Within action area; approximately 2.5 miles south of fence line for preferred alternative. Within PCH Unit 8.


			Thirty-seven CLFs observed, four captured by net, two photographed. All appeared to be sub-adult to adult based on size. 


			Numerous CLFs of various sizes observed. No tadpoles observed, but two egg masses were noted. AGFD reported having released frogs to this tank in August 2009. 


			Four ranids observed on July 30 which could not be positively identified, but were probable CLFs because of their bright green coloring and the positive identification of nine CLFs on August 20. 


			More than 75 CLFs observed. Other aquatic wildlife observed included water boatmen, dragonflies, belostomatids, and beetles. Tracks of Deer, Dog, Great Blue Heron, Coyote, and Javelina were present in mud. 





			North Greaterville Tank 


			522467


			3515592


			This tank is formed by an earthen dam that impounds storm water flows. 


			Within action area; approximately 1.9 miles south-southwest of fence line for preferred alternative.


			Not surveyed. 


			Not surveyed. 


			Not surveyed by WestLand. Surveyed by Frog Conservation Project. No ranids noted. 


			Forty-seven CLFs observed. No other aquatic wildlife detected. 









Table C1. Chiricahua Leopard Frog Locations within and adjacent to the Action Area from 2008 to 2011 (Continued)


			Location 
Name


			UTM Coordinates 
NAD 83)


			Location 
Description


			Location Relative to Fence Line, Action Area, and Proposed Critical Habitat


			Findings*





			


			Easting


			Northing


			


			


			2008


			2009


			2010


			2011





			Highway Tank 


			527542


			3519369


			This tank is formed by an earthen dam that impounds storm water flows conveyed down Oak Tree Canyon. 


			Within action area; approximately 0.3 mile southeast of fence line for preferred alternative.


			Single adult frog observed on each visit, but unable to capture for positive identification. No vocalizations, no response to call playback of chiricahuensis or yavapaiensis. 


			No ranids or other herpetofauna detected. Tank was dry in August. Thousands of tadpole shrimp (Triops cancriformis) were noted on last visit of September 29. 


			No ranids or other herpetofauna detected. Water boatmen and dragonflies observed. Site was dry in September. 


			No ranids, other herpetofauna, or aquatic wildlife detected during spring survey when pond was dry. After summer monsoon rains partially filled tank; aquatic wildlife observed included beetles and dragonflies. No ranids or other herpetofauna observed during post-monsoon surveys. 





			Los Posos Gulch Stock Tank


			525417


			3514818


			Stock tank; appears to be earthen (based on aerial).


			Within action area; approximately 2 miles south of fence line for preferred alternative. Within PCH Unit 8.


			Sixty or more adult CLF observed (Rorabaugh 2010). 


			CLFs absent (Rorabaugh 2010).


			Not surveyed.


			Not surveyed.





			Louisiana Gulch Tanks/Corral


			525713


			3512602


			Two metal tanks in Louisiana Gulch.


			Within action area; approximately 4 miles south of fence line for preferred alternative. Within PCH Unit 8.


			Breeding CLFs documented (Rorabaugh 2010). 


			Breeding CLFs documented (Rorabaugh 2010).


			Frog Conservation Project detected CLFs here (Frog Conservation Project 2010).


			Not surveyed.









Table C1. Chiricahua Leopard Frog Locations within and adjacent to the Action Area from 2008 to 2011 (Continued)


			Location 
Name


			UTM Coordinates 
NAD 83)


			Location 
Description


			Location Relative to Fence Line, Action Area, and Proposed Critical Habitat


			Findings*





			


			Easting


			Northing


			


			


			2008


			2009


			2010


			2011





			Lower Stock Tank 


			523171


			3522125


			This tank is formed by an earthen dam that impounds storm water flows in a tributary to Wasp Canyon. 





			Within fence line for preferred alternative and footprint of mine pit.


			No frogs observed on August 8. Two frogs seen on 25 August but could not be captured for identification. Two frogs on August 28 responded to tape playback; confirmed to be CLFs. Two CLFs responded to tape playback on September 5; identification confirmed with binoculars. 


			No ranids or other herpetofauna detected. Aquatic wildlife observed included water boatmen and dragonflies. 


			No ranids or other herpetofauna detected. Aquatic wildlife observed included water boatmen and dragonflies. 


			No ranids or other herpetofauna detected. Aquatic wildlife observed included water boatmen and dragonflies. This site suffered severe off-highway vehicle damage in 2011. Observed water levels fluctuated widely in 2011.





			West Sawmill Canyon


			516388


			3514263


			Metal tank in West Sawmill Canyon.


			Outside action area; approximately 2 miles southwest.


			One ranid frog observed, not identified to species, but assumed chiricahuensis because of the presence of CLF nearby and because there are no recent records of L. yavapaiensis in the vicinity (Rorabaugh 2010).


			Not surveyed.


			Not surveyed.


			Not surveyed.





			Oak Tree Canyon Tank 


			526904


			3519365


			This tank is formed by an earthen dam that impounds storm water flows conveyed down Oak Tree Canyon. 


			Within action area; approximately 0.2 mile south of fence line for preferred alternative.


			One CLF confirmed. 


			No ranids or other herpetofauna detected. Aquatic wildlife observed included leeches. 


			No ranids or other herpetofauna detected. Aquatic wildlife observed included dragonflies. 


			No ranids or other herpetofauna detected. Dragonflies and beetles observed. 









Table C1. Chiricahua Leopard Frog Locations within and adjacent to the Action Area from 2008 to 2011 (Continued)


			Location 
Name


			UTM Coordinates 
NAD 83)


			Location 
Description


			Location Relative to Fence Line, Action Area, and Proposed Critical Habitat


			Findings*





			


			Easting


			Northing


			


			


			2008


			2009


			2010


			2011





			Well in Ophir Gulch 


			522909


			3514041


			This feature is a deep well in Ophir Gulch water level is typically > 6 feet below gradient. Frogs that are entrapped here cannot escape until water levels rise to a point near the surface. 


			Within action area; approximately 3 miles south of fence line for preferred alternative. Within PCH Unit 8.


			Not surveyed. 


			Not surveyed. 


			Four CLFs observed in the well in July survey, and two were seen in August. No other herpetofauna or other aquatic wildlife observed. 


			Three adult CLFs observed in May. One large adult Black-necked Garter Snake also observed in May, but no other aquatic wildlife observed. By early September, significant monsoonal storms had caused water level to rise to point where frogs could escape well. No ranids present in September. 





			South Sycamore Canyon 


			522000


			3518898


			This is a well-vegetated mesoriparian drainage with intermittent surface flows and a nearly perennial spring in Sycamore Canyon. 


			Within action area; approximately 0.3 mile southwest of fence line for preferred alternative.


			Two ranids observed approximately 0.5 mile upstream from confluence with Box Canyon during other field efforts. When site was revisited for focused ranid survey, none were noted. 


			No ranids observed. Aquatic wildlife noted included dragonflies and water beetles. Other observations included Coyote and Coati tracks. 


			No ranids observed. Aquatic wildlife noted included dragonflies and water beetles. Other observations included Deer, Bear, Fox, Coyote, and Coati tracks. 


			No ranids observed. A single Colorado river toad was identified in August. Deer, Black Bear, Coatis, and Javelina use the water source. Beetles and dragonflies were present in August but not in April. 





			*All data in table are from WestLand Resources Inc. surveys unless otherwise noted.
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Appendix D


Draft Biological Assessment


Huachuca Water Umbel Locations (BLM 2011)








Appendix E


Draft Biological Assessment


WestLand Resources Inc. Pima Pineapple Cactus Survey Results 2008–2010 





Table E1. Pima Pineapple Cactus Survey Results


			Easting


			Northing


			PPC No


			Notes





			508970.6631


			3530663.304


			1


			 





			508981.7932


			3530659.067


			2


			 





			508978.9083


			3530672.666


			3


			fruits





			508994.3591


			3530631.41


			4


			 





			509141.7421


			3530548.793


			5


			fruit





			509233.1644


			3530538.821


			6


			fruit





			509225.6955


			3530520.352


			7


			fruit





			509115.4689


			3530589.091


			8


			fruit





			509121.2301


			3530596.703


			9


			fruit





			508978.6593


			3530712.454


			10


			2 pups





			509044.1762


			3530665.63


			11


			9 pups





			509077.9498


			3530641.05


			12


			 





			509123.5518


			3530615.925


			13


			fruit





			509275.5663


			3530529.641


			14


			dead





			509351.0134


			3530562.641


			15


			dead





			509126.1699


			3530661.836


			16


			 





			510847.659


			3529488.875


			17


			 





			511121.5998


			3529296.211


			18


			fruit





			511184.5847


			3529324.108


			19


			dead





			510443.7707


			3529842.532


			20


			 





			510195.0999


			3530078.685


			21


			fruit





			510157.3924


			3530110.982


			22


			fruit





			510076.4723


			3530178.613


			23


			fruit





			510101.9237


			3530165.962


			24


			 





			510004.0728


			3530267.712


			25


			 





			511176.4548


			3529376.083


			26


			 





			510012.0773


			3530291.49


			27


			fruit





			513249.1239


			3527191.777


			28


			 





			506861.2022


			3532412.746


			29


			8 pups





			506854.3789


			3533077.144


			30


			1 dead pup





			506823.0502


			3531337.93


			31


			drought stressed 2 pups





			506825.86


			3531284.647


			32


			 





			506830.0638


			3531136.888


			33


			 





			506848.0463


			3530965.126


			34


			 





			506442.3487


			3531160.174


			35


			 





			506447.616


			3530869.374


			36


			 





			506859.148


			3531304.22


			37


			 





			506487.0606


			3530819.687


			38


			 





			506367.0296


			3531154.308


			39


			1 pup












			Table D1. Pima Pineapple Cactus Survey Results (Continued)





			Easting


			Northing


			PPC No


			Notes





			506301.1518


			3531049.05


			40


			 





			506328.0721


			3531019.711


			41


			 





			506361.884


			3530817.214


			42


			 





			506882.4205


			3530738.918


			43


			 





			507185.0451


			3530775.405


			44


			 





			508350.7523


			3530849.69


			45


			no pups





			508554.5161


			3530830.835


			46


			9 pups





			508588.0074


			3530800.054


			47


			 





			518607.0864


			3525008.118


			48


			 Live: primary stem





			506096.75


			3530778.347


			49


			 Live: primary stem, 8 pups





			509031


			3527770


			54


			 Live: 2 pups. Dead: 2 primary stems and 2 pups





			509090


			3527706


			55


			 Live: primary stem, 6 pups





			508524


			3528332


			56


			 Live: primary stem, 1 pup





			509226


			3527596


			57


			 Live: primary stem, 9 pups





			509228


			3527620


			58


			 Live: primary stem, 7 pups





			509863


			3526989


			59


			 Live: primary stem, 5 pups





			509982


			3526846


			60


			 Live: primary stem, 5 pups





			510069


			3526771


			61


			 Live: 5 pups. Dead: primary stem





			510835


			3525969


			62


			 Live: 2 primary stems, 11 pups





			510942


			3525882


			63


			 Live: primary stem. Dead: 1 pup





			510257


			3526581


			64


			 Live: primary stem





			509873


			3526950


			65


			 Live: 4 pups. Dead: primary stem





			509211


			3527658


			66


			 Live: primary stem





			508885


			3527861


			67


			 Live: primary stem





			509280


			3527641


			68


			 Live: primary stem, 3 pups





			508032


			3528897


			69


			 Live: primary stem, 3 pups





			510431


			3526432


			70


			 Live: primary stem





			510230


			3526629


			71


			 Live: primary stem, 10 pups





			509903


			3526987


			72


			 Live: primary stem, 4 pups





			511700


			3525019


			73


			 Live: 2 primary stems, 15 pups





			511718


			3525024


			74


			 Live: primary stem





			511943


			3524866


			75


			 Live: primary stem, 13 pups





			512103


			3524716


			76


			 Live: 2 primary stems, 8 pups





			512135


			3524700


			77


			 Live: primary stem, 4 pups





			512680


			3524106


			78


			 Live: primary stem, 9 pups





			512742


			3523999


			79


			 Live: primary stem, 4 pups





			512201


			3524443


			80


			 Live: primary stem, 4 pups





			512395


			3524285


			81


			 Live: primary stem





			512545


			3524187


			82


			 Live: primary stem, 7 pups





			512938


			3523739


			83


			 Live: primary stem, 4 pups





			512082


			3524653


			84


			 Live: 3 pups. Dead: primary stem





			513745


			3522954


			85


			 Live: 6 pups. Dead: primary stem





			514225


			3522393


			86


			 Live: primary stem, 4 pups





			515701


			3521019


			87


			 Live: primary stem, 10 pups





			515736


			3521016


			88


			 Live: primary stem





			515894


			3520807


			89


			 Live: primary stem, 4 pups





			515384


			3521222


			90


			 Live: primary stem, 1 pup





			515982


			3523357


			91


			 Live: primary stem





			515981


			3523365


			92


			 Live: primary stem





			515499


			3522991


			93


			 Live: 5 pups. Dead: primary stem





			516820


			3524074


			94


			 Live: 2 pups. Dead: 2 primary stems





			514797


			3522208


			401


			 Live: primary stem





			514959


			3522433


			402


			 Live: primary stem, 3 pups





			514973


			3522428


			403


			 Live: primary stem, 13 pups





			515938


			3520624


			404


			 Live: primary stem





			516126


			3520640


			405


			 Live: 6 pups. Dead: primary stem





			506104


			3530702


			474


			 Live: primary stem (poor health), 2 pups





			510325


			3526567


			475


			 Live: primary stem, 4 pups





			509313


			3527445


			476


			 Live: primary stem, 12 pups





			506940


			3530048


			477


			 Live: primary stem
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Hi Angela—
 
Wanting to touch bases on Rosemont BA this morn for an update on what transpired Friday PM
and where we are at with the document. Please give me a call when you get in (or if working from
home). I’m around all day (and all week), but am mostly focusing on Forest Plan, as we have a
consultant traveling here to work with me on the DEIS. Brian L. already called me this morn and is
going to send me something on conservation measures. I also have a FOIA with a final deadline of
this week.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Jones, Larry -FS
To: Angela Barclay
Cc: Roth, Melinda D -FS
Subject: RE: bio mitig measures mtg
Date: Wednesday, June 20, 2012 8:29:56 AM


You probably just saw I clinched the date at 9 July. No comments from Mindee—hey Mindee, are
you OK with the minutes or do you have comments? We should send them out fairly soon and you
and I should get together to figure out an update of the mitigation list we had discussed.
Apparently, Brian L. lacks the alleged table/spreadsheet that had the proposed mitigations from
FWS and AGFD. All of a sudden, 9 July actually seems pretty close, so if I can shed the Forest Plan
yoke for a little while…
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Wednesday, June 20, 2012 7:53 AM
To: Jones, Larry -FS
Subject: RE: bio mitig measures mtg
 
Hi Larry,
 
Have you received any comments from Mindee? Are we planning to circulate the notes to the
group for review? Have you decided when we are meeting again?
 
Thanks,
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Monday, June 18, 2012 4:13 PM
To: Angela Barclay
Cc: Roth, Melinda D -FS
Subject: RE: bio mitig measures mtg
 
Here are some track changes—Mindee, do you have anything to add/change?
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Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Monday, June 18, 2012 2:50 PM
To: Jones, Larry -FS
Subject: bio mitig measures mtg
 
Hi Larry,
 
Attached are John’s and my meeting minutes from the bio mitigation measures meeting last week.
Let me know if you have any questions and/or if you would like me to send to others for review.
 
Angela M.D. Barclay, M.S.
Senior Natural Resource Specialist


SWCA Environmental Consultants
343 West Franklin Street
Tucson, Arizona 85701
P 520.325.9194 | F 520.325.2033
 


Visit Our Website: http://www.swca.com  
Find us on Facebook: http://on.fb.me/SWCA-Environmental
See us on LinkedIn:  http://www.linkedin.com/company/swca-environmental-consultants
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Jones, Larry -FS
To: Gerhart, Richard A -FS
Subject: Revised Jag MALAA position paper
Date: Friday, January 20, 2012 3:55:01 PM
Attachments: RationaleForJagiarAsMALAALJonesJan2012.docx


You can replace what I sent earlier with this version…I had some proofing to do.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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Rationale for “May Affect, Likely to Adversely Affect” Effects Determination for Jaguar


Proposed Rosemont copper mine, Santa Rita Ecosystem Management Area





Larry Jones, Biologist Coronado National Forest, 20 January 2012





This is a synthesis of salient points and my professional judgment from my literature review and subsequent white papers and emails sent to Rick Gerhart, Wildlife Staff Officer, who is making the effects determinations for this project. Unlike those documents, I am including my references here.





1. Part of my judgment is based on previous experience: I have done research for 12 years on “forest carnivores” during my tenure with the Pacific Northwest Research Station, so I feel I have a pretty good grasp of natural history of mustelids and felids. 


2. Jaguars had a historic, natural range in the United States of America that included the sky islands of the Coronado National Forest (NF) and beyond.


3. In the United States, most historic records were from the Coronado NF.


4. There are numerous historic records of Jaguars from the Santa Rita Mountains, including a female with cubs.


5. Records of Jaguars between the mid-1960’s and early1990’s are scant (two confirmed), although there were no surveys.


6. Jaguars are extremely secretive, so are difficult to detect in the absence of surveys (and good surveys require a certain amount of rigor.


7. There have never been surveys for Jaguars in the Santa Rita Mountains. 


8. There are established methods to survey for Jaguars, although they are expensive and time-consuming.


9. Making a “not present” assumption has an extremely high capacity for a Type II error (stating a species is absent when indeed it is present) and such an assumption cannot be made in the absence of survey data, assuming the action area is within the range of the species and habitat is present (both true in this case). There are several examples within the Rosemont area discussed in one of my white papers where “absence” would have been “assumed” because there were “no known records”; however, surveys were conducted for these species and they were shown to be present (what I refer to as a Type II error for our purposes). Conversely, without survey data, a Type I error (claiming presence when the species is actually absent) also has a high probability of error, and also requires surveys, but an error of that type does not affect the species. The point is that there should never be a “not present” assumption when surveys are lacking. Written information from U.S. Fish and Wildlife Service indicates they tend to err on the side of caution for the species when survey data are absent.


10.  Before the 1990’s, the vast majority of the confirmed records of Jaguars were of animals that were killed by hunters and ranchers. The species was federally listed in 1972. All of the records after the 1980’s were of animals that were not killed. This shows a transition of a social (or legal) value from one of hunting (as a predator of livestock or as a “game animal”) to one of recovery (a legal requirement of ESA).


11. In 1996, it was estimated there were 4-6 Jaguars in the sky islands area; four were confirmed. These were detected by camera surveys or hunters with dogs.


12. In the United States, the most likely area to be inhabited by Jaguars is in the sky islands south of Interstate 10 (Animas or Peloncillo Mountains in New Mexico west to the Baboquivari Mountains), because it is closer to a Mexican source population than areas farther north and Interstate 10 is a significant barrier (not necessarily impenetrable). Recent records confirm this.


13. There are numerous maps that show “Jaguar habitat” in the United States. These are mostly for consideration in species recovery planning. All of these maps show the proposed copper mine area within the most likely area to harbor Jaguars.


14. The USA-Mexico border is semi-permeable; Jaguars can cross in some of the mountainous areas, including parts of the Patagonia-Santa Rita dispersal corridor.


15. There is a source population of Jaguars within 100 miles of the international border.


16. One of the three recognized dispersal routes for Jaguars is the Patagonia-Santa Rita Mountains dispersal corridor. There is contiguous habitat without significant barriers (the international border being what it is) between Mexico and the entire Santa Rita Mountains.


17. Typical Jaguar habitat in the United States is typified by rugged to semi-rugged montane topography in semi-desert grasslands and Madrean encinal woodlands, often near water. Jaguars will cross valleys, but the mountains are considered the primary habitat, based on numerous historic and recent records. Water is found in numerous springs, ephemeral streams (ephemeral does not mean continually dry), stock tanks, and nearby less-ephemeral streams (especially Box Canyon and its tributaries) in the Rosemont area. 


18. Putting this together, the area most likely to be occupied by Jaguars in the USA is the semi-desert grassland and Madrean encinal woodland vegetation communities of the sky islands south of I-10 and between the Baboquivaris and Peloncillos. The 145,000-acre area affected by the proposed copper mine (according the DEIS and BE, BA) constitutes about 13% of the prime Jaguar habitat on the Coronado National Forest, which is essentially the core Jaguar habitat for the entire USA. This is neither an insignificant nor discountable amount of Jaguar habitat; it is a significant amount of land within the holding capacity of Jaguars in the USA.


19. There are two recent records of Jaguars in the vicinity of the proposed copper mine (despite the lack of survey data) in 2011: a confirmed sighting in the northern Whetstones and a Class II-7 sighting near Mansfield Canyon, Santa Ritas. Although unconfirmed, I consider the Mansfield Canyon sighting to be more likely a legitimate sighting than not, based on my review of the sighting record.


20. Both of these sightings are within about 10-15 miles of the proposed copper mine.


21. Jaguars have large home ranges. In the tropics, where there is more homogeneous habitat, males have home ranges from about 35-55 square miles. There are no data on the actual home range size for Jaguars in the sky islands, but camera survey data of one male (Macho B) in the Atascosa-Tumacacori-Baboquivari range complex suggest a home range of at least 525 square miles. This is the only known estimate of home range size of a resident Jaguar in the United States. This suggests that in the sky islands home ranges are more likely to be linear, because animals are following montane habitat, rather than a more random or concentric distribution, as seen in the tropics.


22. Thus, it seems likely that these one or two Jaguars currently within 10-15 miles of the proposed copper mine are using the Rosemont area for foraging on deer, Collared Peccary, and other prey (present within the Rosemont area). From Mansfield Canyon, the habitat to Rosemont is contiguous and relatively “linear.” From the northern Whetstones, habitat is not as contiguous, but there is a dispersal corridor recognized by the Arizona State Wildlife Linkage program that connects the Santa Rita EMA and Whetstone EMA. As mentioned earlier, Jaguars will cross valleys, but this linkage also has the Empire Range as part of the interfacing habitat. There are no significant barriers between Rosemont and either of these localities.


23. There is a choice of whether it is “reasonably likely that a Jaguar occurs (or would within 20 years) in the 145,000-acre affected environment” or if a Jaguar is “not reasonably likely to occur in the area (same parameters).” I choose the former. It is my professional judgment that the Rosemont area has a high likelihood of being within the home range of one or more Jaguars. This area would be used for foraging, sheltering, and possibly breeding (Jaguars have bred and/or cared for young in Arizona historically, including the Santa Ritas; felids may also make long-distance breeding forays). Macho B used a long, relatively linear home range that crossed small barriers and valleys. The distance of his territory is more than twice the distance from each of the recent localities to Rosemont. 


24. If the Rosemont area (e.g., footprint) is not within the home range of a Jaguar currently, it is likely due to pre-mining human activity (exploratory drilling, vegetation plots, surveys, tours, lighting, etc) being conducted in the area. These are connected actions, and the consultation with FWS considers connected actions. 


25. Even if there are no Jaguars currently using the Rosemont area, it must be remembered this is a 20-year project, and consultation is for the life of the project. Knowing that there has been an increase in Jaguar sightings since the 1990’s and that sightings do not result in the animals being killed, it makes sense that a Jaguar would be likely to use the northern Santa Ritas as part of its home range sometime within the next 20 years. Effects of the mine will last beyond 20 years, as there will be extensive habitat loss or alteration.


26. Large, open-pit mines have been cited in a peer-reviewed publication as a potential threat to Jaguars in the Patagonia-Santa Rita complex. Effects to Jaguars from the proposed mining activity include: 


a. Lighting (24 hours per day, seven days per week, continuous for 20 years)


b. Traffic (a large truck every 7 minutes during peak on Highway 83, plus increased traffic; decreased mean speed; more frequent stopping;  and likely increased volume of traffic on  Box Canyon Road for the next 20 years; road building and maintenance). 


c. Noise (blasting, general operations)


27. Jaguars are known to prefer areas that are remote, quiet, and dark at night, and avoid areas of human activity.


28. Take (FWS definition) has been the topic of frequent discussions. I prefer to focus on effects and let FWS determine if issuance of take is prudent, but here is my input on the nature of “take” in this situation. Take could be in the form of “harassment” or “harm.” The effects will negatively affect Jaguars in the form of unintentional harassment by disrupting their foraging area, sheltering area, and possibly breeding (e.g., long-distance mating forays or rearing of young). Although there is no intentional harassment of the species by the proponent[footnoteRef:1], the preferred alternative itself will cause negative effects to a Jaguar attempting to engage in these life history traits. Any Jaguar that would otherwise be using the area for its home range activities would leave the area (abandoning part of its home range) or (in the future) would not establish the area as part of its home range. Causing an animal to abandon its home range or defer establishment of a home range are factors that have frequently been cited as justification for “likely to adversely affect” determinations for many other species.  [1:   there is almost never intentional take on projects, as that is never the purpose of a project (in this case, mineral extraction is the purpose), but there is frequently a “likely to adversely affect” determinations for unintentional take due to effects of the action.] 



29. Similarly, the FWS definition of “harm” includes an act that actually kills or injures an animal by “significantly impairing essential behavioral patterns including breeding, feeding, or sheltering.” Again, there is no intention on the part of the proponent to cause harm to the species, but the outcome of an animal deprived of thousands of acres of home range could easily be manifested as harm. There is extensive literature demonstrating unintentional mortality caused by displacing organisms from their home range.


30. These effects would alter a north-south (and possibly east-west) dispersal corridor; dispersal is an important concept of species recovery, although admittedly the chances of a Jaguar dispersing north of I-10 are problematic because of the freeway itself.


31. I was asked to telephone FWS and get their input on what a reasonable effects determination would be (several months ago), and Jason Douglas and Sherry Barrett quickly came back with input, stating that “going formal on Jaguar and Ocelot” seemed most prudent at the time. Of course, FWS cannot tell the Coronado NF which determination to make, but we value their input and insight.


32. Although this is related more to policy that natural history of the species, FWS did point out there was a precedent, as US Border Patrol had made a “likely to adversely affect” determination for the loss of 116 acres of Jaguar habitat. The proposed copper mine will convert or lose about 6,000 acres and affect 145,000 acres of Jaguar habitat.
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From: Everson, Beverley A -FS
To: Belauskas, Alan -FS; Elek, Arthur S -FS; Kriegel, Debby -FS; Curiel, Eli -FS; McKay, George -FS; Schewel, Heidi


-FS; Jones, Larry -FS; Roth, Melinda D -FS; Lefevre, Robert -FS; Shafiqullah, Salek -FS; Lockwood, Sean -FS;
Davis, Sarah L -FS; Emmett, Tami -FS; Keyes, Walter -FS; Gillespie, William B -FS; Gerhart, Richard A -FS;
Copeland, James -FS; Kaplan, Marc -FS; Campbell, Andrea W -FS; Melissa Polm; Lane, Cornelia D -FS; Chris
Garrett


Subject: FW: Arizona Trail Re-route for Rosemont
Date: Tuesday, February 28, 2012 12:58:37 PM


Hi Team,
 
I may have sent this out to you before, and if so, I apologize for the repeat.  Enclosed is information
on the re-routing of the AZ. Trail around the Rosemont Project area, on the east side of SR 83.  This
has not been finalized yet, but as we discussed in the IDT meeting last week, it is sufficient to
review and start thinking seriously about what surveys and other work needs to be done in the next
couple of months in your resource area.
 
Stay tuned for a more finalized version.
 
Bev
 
From: Kriegel, Debby -FS 
Sent: Wednesday, February 22, 2012 3:58 PM
To: Everson, Beverley A -FS
Subject: Arizona Trail Re-route for Rosemont
 
Here’s the map to forward to the team.  I’ll work on getting a GPS file from the ATA.  Keep in mind
that this is only a conceptual feasibility study, not a final route.
 
As we work to finalize the trail route (hopefully within a couple of weeks), it’d be great to have
input from resource specialists on any specific areas to avoid.
 
Thanks.
 
From: White, Laura -FS 
Sent: Friday, February 10, 2012 4:05 PM
To: Kriegel, Debby -FS
Subject: FW: Rosemont comments, near final
 
I will send you their comments too.
 
Laura J. White
Arizona National Scenic Trail Administrator
USDA Forest Service, Southwestern Region
Ph: 520-388-8328
Cell: 520-559-1500
laurawhite@fs.fed.us
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From: Shawn Redfield [mailto:traildirector@aztrail.org] 
Sent: Friday, February 10, 2012 4:04 PM
To: White, Laura -FS
Subject: FW: Rosemont comments, near final
 
Here ya go.
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From: Angela Barclay
To: Jones, Larry -FS
Subject: RE: Draft SBA, sans CMs
Date: Thursday, January 17, 2013 3:43:58 PM


Larry – I don’t think I saw anything in here regarding mitigation for bird mortality due to pit lake or
process ponds.
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Wednesday, January 16, 2013 2:38 PM
To: Upchurch, Jim -FS; Stamer, Marc -FS; Everson, Beverley A -FS; Roth, Melinda D -FS; Angela Barclay
Subject: Draft SBA, sans CMs
 
Find attached the draft January 2013 Supplemental Biological Assessment. It is labeled as a working
draft because I am still awaiting input from WestLand/Rosemont on conservation measures, and
AGFD input. Westland says they will have the conservation measures to me tomorrow, so I will
work on it tomorrow morn (if available) or Friday morn, before the meeting with Jim at 1400-1600.
WestLand was also to provide 2+ figures (survey areas, which may be species-specific, and limited
to monitoring CMs, plus a figure of the Cienega Creek “plans” ).
 
So, have a look and comment if you feel obligated, but you can ignore the text in blue and yellow
highlight (mostly CMs that are going to be severely wordsmithed, related to conservation lands, or
awaiting resolution), but you (especially Angela) might want to give them a look-over anyway to
become more familiar with them for the EIS write-up. The CMs, though being severely
wordsmithed, should not be that much different in intent—except for the few “issues to resolve” I
mentioned earlier. Hopefully we can resolve those issues on Friday.
 
Larry
 
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Angela Barclay
To: Jones, Larry -FS
Subject: EIS
Date: Wednesday, January 09, 2013 1:36:24 PM


Hi Larry,
 
I’m working on the EIS and have a handful of questions for you:
 


·         Did you find your Crother et al. (2012) reference? If so, could you please get a copy to me?
·         In table 97 we use “Santa Rita Talussnail (Sonorella walkeri walkeri  (formerly S.


rosemontensis))”, but in the Affected Environment section we use the heading “Rosemont
talussnail (Sonorella rosemontensis [=Santa Rita talussnail, S. walkeri walkeri])” and in the
Environmental Consequences section we use “Santa Rita talussnail”. I think we should pick
one and be consistent – what do you think?


·         We are doing a GIS analysis of habitat for all non T&E species. Should we include the YBC in
the analysis or not now that it is in the SBA?


·         You added a sentence under the Impacts to Special-status Species section that reads, “For
other species analyzed (Pima County Priority Vulnerable Species, Wildlife of Special
Concern in Arizona, and game species), there are no federal regulations for effects
determinations, but disclosure of effects is addressed qualitatively.” Actually, I think there
is only the Sonoran talussnail and rufous-winged sparrow (both PVS) that have narratives
in the EIS but don’t have effects determinations, so maybe we should rewrite this
sentence.  


·         In the Environmental Consequences section, I think you removed the removed the
reference to the BE (SWCA 2011b) for non T&E species and the BA (SWCA 2012) for T&E
species for some species narratives but not for others. I think we should have the
appropriate reference in for each species – if you disagree please let me know.


·         In the Coleman’s coral-root ,Impacts Common to All Alternatives section, there is text in
there that reads, “Because this uncommon species has a limited distribution restricted to a
small area in southeastern Arizona, the biological evaluation for this project determined
that, for all action alternatives, the proposed project may result in a downward trend
toward Federal listing as threatened or endangered (SWCA Environmental Consultants
2011b). However, because of the recent discovery of new populations, it is not determined
that there will be a loss of population viability across the Coronado.” The last sentence
doesn’t make sense to me - can you please re-read this? and are we using the same effects
determinations for all action alternatives?


·         In the Beardless chinchweed, Impacts Common to All Alternatives section, the text
currently reads, “Direct impacts (i.e., crushing, clearing, trampling, etc.) from all action
alternatives are anticipated to a small population of this species in upper McCleary Canyon
are anticipated because it occurs within the corridor of the proposed secondary access
road. All action alternatives could impact any individuals growing adjacent to the project
area owing to impacts from fugitive dust and air pollutants and increased potential for
competition from nonnative plant species. Although uncommon, the species is found in
five mountain ranges in three counties in southern Arizona and in two states in Mexico,
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and impacts would be localized to the analysis area and would not affect other populations
across the forest. Populations are small and disjunct, but recent surveys do not suggest a
large population in the action area. Based on this, the biological evaluation for this project
determined that, for all action alternatives, the proposed project could result in a
downward trend toward Federal listing as threatened or endangered, but would not likely
result in a loss of population viability (SWCA Environmental Consultants 2011b).” You have
a comment in there that says, “I really think we should beef this up with some meaningful
discussion (I have no time to take a stab now).” Let me know if this needs to be further
modified.


·         In the effects determinations sections for T&E species, we say, “Based on this, the
biological assessment for this project determined that all action alternatives may affect and
are likely to adversely affect the SPECIES NAME…” Should we be saying this when the BA
really only assesses the impacts from the Barrel Alternative?


·         Have you talked to USFWS about the MBTA?
 
OK, I think I’ve bombarded you with enough questions for now. I know you have your work cut out
for you with putting the conservation measures together. How did the rest of the conference call
go yesterday? It was just taking too long and I really needed to get back to work on the EIS.
 
Thanks!
 
Angela M.D. Barclay, M.S.
Senior Natural Resource Specialist


SWCA Environmental Consultants
343 West Franklin Street
Tucson, Arizona 85701
P 520.325.9194 | F 520.325.2033
 


Visit Our Website: http://www.swca.com  
Find us on Facebook: http://on.fb.me/SWCA-Environmental
See us on LinkedIn:  http://www.linkedin.com/company/swca-environmental-consultants
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From: Roth, Melinda D -FS
To: Jones, Larry -FS
Subject: RE: Rosemont Wildlife Mitigation/Monitoring Workgroup
Date: Friday, May 25, 2012 1:35:44 PM


Here are Coop agency email contacts. 


brocious@base.sao.arizona.edu; cbeck@azdot.gov; daniel_j_moore@blm.gov; dt1@azdeq.gov;
David.Jacobs@azag.gov; falco@cfa.harvard.edu; gfleming@asmi.az.gov; Julia.Fonseca@pima.gov; 
jwindes@azgfd.gov; karen.howe@tonation-nsn.gov; david.stine.1@ang.af.mil; safabritz@azwater.gov;
lee.allison@azgs.az.gov; Leslie.Ethen@tucsonaz.gov; LSwartzbaugh@asmi.az.gov;
Marjorie.E.Blaine@usace.army.mil; nicole.ewing-gavin@tucsonaz.gov; ohenderson@ci.sahuarita.az.us;
rcasavant@azstateparks.gov; rsejkora@azstateparks.gov; stahle@ci.sahuarita.az.us; TEmery@azdot.gov;
scott_stonum@nps.gov; Darla_Sidles@nps.gov;  Nicole.Fyffe@pima.gov;  twade@azgfd.gov


The question of applicant status needs to be researched.  I don't know if it extends to non-T&E
species.  If it doesn't, my hunch would be that we NOT include Rosemont/Westland in non-T&E
deliberative discussions with coop agencies. 


In recent discussions on other topics, we have included other FEDERAL agencies that are not formally
cooperating agencies for this project, so I think including FWS would be OK.  SWCA is part of our team,
so there is no problem including them in ongoing discussions.  That's up to you to decide.


-----Original Message-----
From: Jones, Larry -FS
Sent: Friday, May 25, 2012 1:06 PM
To: Roth, Melinda D -FS
Subject: RE: Rosemont Wildlife Mitigation/Monitoring Workgroup


Sure. Please send me the emails and names so I can initiate the doodle. I expect Pima Co would be
very interested. Even though they are not cooperators, what about FWS? The reason being there are
several candidate species or species in the hopper for T and E designation, so if we get conservation
measures (mitigation) in for those species, it should make re-initiation of consultation less painful (and
FWS mentioned that in their letter). Either way, those species are mostly sensitive species, anyway, so
will be discussed by the group. And, last but not least, should Rosemont/WestLand and SWCA be
invited? I'm not sure how far applicant status goes and if that is limited to T and E. Of course, at some
point they will be brought into the loop. I need that to be your call (or Jim's).


Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager Climate Change Coordinator SW PARC Senior
Chair Coronado National Forest
300 W Congress
Tucson, AZ 85701


520-388-8375
ljones02@fs.fed.us


-----Original Message-----
From: Roth, Melinda D -FS
Sent: Friday, May 25, 2012 12:41 PM
To: Jones, Larry -FS
Subject: RE: Rosemont Wildlife Mitigation/Monitoring Workgroup


AGFD, Bob Casavant with Az State Parks, and BLM expressed an interest in working with us on
mitigation ideas for non-T&E sp. and wildlife linkages.  As John points out, we should invite all
cooperators to all working group meetings and let them decide where they can contribute.  Will you set
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up the doodle poll?  I can help you with email addresses.


-----Original Message-----
From: Jones, Larry -FS
Sent: Friday, May 25, 2012 10:54 AM
To: JWindes@azgfd.gov
Cc: Roth, Melinda D -FS
Subject: RE: Rosemont Wildlife Mitigation/Monitoring Workgroup


Thanks, John. I'll talk to Mindee and I expect we'll set up a doodle poll. Any blocks of time you would
recommend for doodling/not doodling?


Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager Climate Change Coordinator SW PARC Senior
Chair Coronado National Forest
300 W Congress
Tucson, AZ 85701


520-388-8375
ljones02@fs.fed.us


-----Original Message-----
From: John Windes [mailto:JWindes@azgfd.gov]
Sent: Friday, May 25, 2012 9:53 AM
To: Jones, Larry -FS
Cc: Roth, Melinda D -FS
Subject: Rosemont Wildlife Mitigation/Monitoring Workgroup


Hey Larry,


The Rosemont Cooperating agencies identified a need for a wildlife working group.  Jim Upchurch said
that you would be the point of contact and to get with you about setting up some meetings, so I'm
doing that.  I'd like to offer up our conference room as a meeting location.  Mindee said she'd be
copying all the cooperators on any meetings set up so I've cc'd her on this.
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From: Gerhart, Richard A -FS
To: Lockwood, Sean -FS; Holloway Jr, Ed -FS; Copeland, James -FS; Jones, Larry -FS; Sebesta, Deborah K -FS
Cc: Ruyle, Jennifer -FS; Everson, Beverley A -FS; Roth, Melinda D -FS
Subject: Fencing of Orchid habitat
Date: Monday, February 13, 2012 4:16:31 PM


I was contacted today by Westland Resources on behalf of Rosemont. As part of their grazing
management, they are wanting to install fencing around known populations of Hexalectris (a rare
orchid that has been petitioned for listing) prior to moving cattle into pastures where the orchid is
found. This is something we should support - and is a mitigation commitment in the DEIS for the
Rosemont Mine.
 
Unfortunately we won't have a ROD any time soon, so it looks like we will need to do a separate
authorization. What are the chances that the District could get this authorized under CE 6 (wildlife
improvement)? It should be pretty straightforward. They will be sending me maps of where they
want to fence and I will pass them on.
Jim: Can you recommend a District contact that I can have them work with?
 
Rick
 
Richard A. Gerhart
Wildlife, Fish and Rare Plants Program Manager
Coronado National Forest
300 West Congress
Tucson AZ 85701
 
(520)388-8374
rgerhart@fs.fed.us
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From: Jones, Larry -FS
To: Brian Lindenlaub; Roth, Melinda D -FS
Cc: karnold@rosemontcopper.com; Upchurch, Jim -FS; angela barclay (abarclay@swca.com)
Subject: RE: Rosemont Copper Project Section 7 consultation
Date: Monday, June 04, 2012 11:18:09 AM
Attachments: image001.png


Thanks. Although I cannot predict the threshold that would satisfy FWS, I think the more
WestLand/Rosemont offers up as conservation measures, the more likely FWS would be to initiate
consultation, rather than responding with a letter stating they need more information. I am quite
aware that there were some logistically robust recommendations in the FWS and AGFD letters and
hope FWS will be willing to engage in discussions after initiation (of course, they also have the
prerogative to add reasonable and prudent terms and conditions). So, by all means, if there are
easy-to-satisfy conservation measures from those letters, let’s get them into the BA today
(SWCA/Angela is wrapping it up now).
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Brian Lindenlaub [mailto:blindenlaub@westlandresources.com] 
Sent: Monday, June 04, 2012 10:56 AM
To: Roth, Melinda D -FS
Cc: karnold@rosemontcopper.com; Jones, Larry -FS; Upchurch, Jim -FS
Subject: RE: Rosemont Copper Project Section 7 consultation
 
Mindee,
 
I spoke with Larry this morning and, based on that conversation, I’ve prepared a response email
that we should be able to send out yet today, perhaps even this morning.
 
Regards,
Brian Lindenlaub | Principal
WestLand Resources, Inc.
 
From: Roth, Melinda D -FS [mailto:mroth@fs.fed.us] 
Sent: Monday, June 04, 2012 10:54 AM
To: Brian Lindenlaub
Cc: karnold@rosemontcopper.com; Jones, Larry -FS; Upchurch, Jim -FS
Subject: Rosemont Copper Project Section 7 consultation
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I understand from Larry that we haven’t received input from Rosemont on the suggested
conservation measures from FWS and AGFD.  Larry intends to transmit the BA to FWS this
Wednesday.  Will we get any additional input from Rosemont before Wednesday?
 
Mindee Roth
Rosemont Copper Project Manager
520 388-8319
mroth@fs.fed.us
 


Go Cats!
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Brian Lindenlaub
To: Jones, Larry -FS; Roth, Melinda D -FS
Cc: "Kathy Arnold"; jsturgess@augustaresource.com; Norman James; David Cerasale; Jim Tress;


jason_douglas@fws.gov; Jean_Calhoun@fws.gov; Kristina Daley
Subject: Rosemont Lighting Memorandum
Date: Wednesday, December 05, 2012 10:44:43 AM
Attachments: Potential Effects of Lighting Memo 11.30.12.pdf.pdf


All,
 
Please find attached a PDF of the Rosemont lighting memorandum. Hard copies will go out
tomorrow. As always, if you have any questions or require additional information, please let me
know.
 
Regards,
Brian Lindenlaub | Principal
WestLand Resources, Inc.
4001 E Paradise Falls Drive | Tucson, AZ 85712
Office: (520) 206-9585 | Fax: (520) 206-9518
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1. INTRODUCTION 



WestLand Resources, Inc. (WestLand) was retained by Rosemont Copper Company (Rosemont) to 
prepare a series of technical memorandums to supplement the Biological Assessment for the Rosemont 
Copper Project (the Project). This memorandum analyzes the potential effects of lighting from the Project 
on the following endangered species and critical habitat: Chiricahua leopard frog (Lithobates 
chiricahuensis) and their critical habitat, lesser long-nosed bat (Leptonycteris yerbabuenae), jaguar 
(Panthera onca) and their proposed critical habitat, and ocelot (Leopardus pardalis). We begin with a 
discussion of the lighting plan to be implemented by Rosemont. We then perform an analysis of the 
geographic extent of the potential effects of lighting from the Project, provide an estimate of the degree of 
skyglow expected from the Project, and discuss how increased lighting could affect endangered species 
and critical habitat.  



2. LIGHTING PLAN FOR THE ROSEMONT COPPER PROJECT 



Rosemont has developed a lighting plan to be implemented in order to minimize the amount of light 
illumination associated with the Project (Monrad 2012). The plan minimizes the geographic extent of 
light sources and reduces the light output of these sources. In addition, the lighting plan restricts the 
wavelengths of light emanating from lighting sources to longer wavelengths through lighting types and 
filters to be installed on lighting fixtures (Monrad 2012). As a result, the lighting plan for the Project is 
predicted to minimize the geographic extent of increased lighting and the potential impacts on endangered 
species.  



The lighting plan discusses the total output of light from the Project in terms of lumens per acre (Monrad 
2012), the metric used by Pima County’s lighting code to establish maximum light outputs for areas 
throughout Pima County (see http://cms3.tucsonaz.gov/sites/default/files/dsd/Codes-Ordinances/2012_ 
outdoor_lighting_code_.pdf). The Project is predicted to emit lumens per acre that are less than 10 
percent of the Pima County Code limit for residential zones (Zone E1a(5)) and less than 12 percent of the 
limit if mobile sources are included in the calculation (Monrad 2012). Moreover, these estimates of 
lumens per acre include lights associated with the leach pad that is no longer a part of the Project, and 
does not include “adaptive” lighting whereby motion sensing can reduce the amount of lighting by more 
than 50 percent (Monrad 2012). Thus, the calculations provided by Monrad (2012) likely over estimates 
the amount of lighting associated with the Project. 



3. INCREASE IN LIGHTING ACROSS THE LANDSCAPE 



While the data provided by Monrad (2012) is informative in defining the absolute amount of light 
associated with the Project, it does not provide an explicit analysis of either the geographic distribution of 
lighting associated with the Project or the extent to which lighting from the Project will increase light 
levels in the surrounding areas that could be used by federally-listed species. To provide information on 
the degree to which lighting from the Project could influence areas outside of the general location of 
lighting sources, we performed two separate analyses. 
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First, to analyze the amount and attenuation of light from the Project horizontally, we simulated 
illumination from the Project based on the lumens from stable lighting sources associated with each 
section of the proposed mine as identified by Monrad (2012). A line-of-sight analysis was then performed 
to determine which portions of the landscape within a 12-mile radius1 of the Project would be in direct 
line-of-sight to the lights of the Project. The amount of light from the Project that would reach the areas 
with direct line-of-sight to light sources was then calculated. Note that this approach only estimates the 
amount of light that reaches the areas surrounding the Project by direct line-of-sight sources.  



Next, the amount of skyglow that would be produced by the Project was estimated. The amount of 
skyglow was estimated using equations that allow for the determination of skyglow based on total lumens 
and the relationship between lumens from light sources and the population of cities. The sections below 
provide more detail of these methods. 



3.1. SIMULATION OF HORIZONTAL LIGHT 



The Rosemont feasibility study (M3 2012) depicts the three dimensional surface of the Project through 
time. This study was used to generate a three dimensional surface for the mine at three time snapshots 
through the Project’s life: Startup (year 0), middle (year 10), and completion (year 21.3). Figures from the 
feasibility study (Figures 16-1, -24, and -27 in M3 2012) were georeferenced and contour lines were 
traced into ArcGIS. The contour lines were then used as known points to interpolate a three dimensional 
surface. The interpolated surface was merged with the existing USGS National Elevation Dataset (NED) 
10m digital elevation model for each of the three time periods to create a modified Digital Elevation 
Model (DEM) on which to run the visibility analysis.  



Monrad (2012) describes broad classes of lighting and the total lumens for each general light source, but 
it does not provide detail regarding the geographic placement, height above ground, or brightness of 
individual lights. The classes of lighting used in Monrad (2012) include Road Conflict Points (218,800 
total lumens), Ore Processing (2,210,640 lumens), Dry Stack Conveyor (1,684,960 lumens) and the Mine 
Pit (90,086 lumens)2. Using Monrad (2012) and M3 (2012) as guides, WestLand digitized the locations of 
representative lights within each lighting zone. For example, M3 (2012) depicts the maximum extent of 
the Mine Pit area, which will be lit by a maximum of 90,086 lumens (exclusive of vehicle mounted lights 
which are not considered in our model). WestLand approximated individual lights within the pit by 
placing points across the maximum pit extents on a 200m grid, resulting in 67 light points representing 
1,344.6 lumens each.  Monrad (2012) does not provide details on the height of these light sources 
therefore, we assumed that light sources in the pit area will be 30 feet (9.144m) above ground. A similar 
method was used for the Ore Processing area using a 100m spacing, resulting in 91 light points 
representing 24,292.8 lumens each, assuming that lights sources would be 40 feet (12.192m) above 
ground. The Traffic Conflict Points lighting zone was modeled as a set of 10 points at intersections 
depicted in M3 (2012). Each of these locations was assigned 21,880 lumens, at 30 feet (9.144m) above 



                                                            
1 A 12-mile radius was defined to ensure inclusion of potentially affected areas and coincides with the study area used to initially identify seeps and springs that 
could be potentially affect by the Project (USDA 2011). 
2 Because of changes in the Project, we did not include lighting associated with the leach pad. 
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the ground. The Dry Stack Conveyor was simulated as a 2.5km line extending from the center of the Ore 
Processing zone to the approximate center point of the tailings impoundment. Light points were placed 
every 50m along this line, resulting in 53 light points representing 31,791.7 lumens each, at 40 feet 
(12.192m) above the ground surface. Using this method, the points representing individual lights do not 
move horizontally through time. That is, lights are assumed to be in the same location over the 21.3 year 
span of the mine operation. The lights, however, do move vertically through time as ground surface 
contours change. As the surface of the Pit descends below the original ground surface, the light points 
follow this surface down, remaining 30 feet (9.144m) above the modeled ground surface for each time 
period. The same holds true for the simulated Dry Stack Conveyor light points, which remain 40 feet 
(12.192m) above the modeled ground surface which rises through time. 



WestLand then performed a line-of-sight analysis to determine the number of lights of each class visible 
at any location within a 12-mile radius of the disturbance area associated with the Project, for each of the 
four lighting classes and each of the three time periods. This resulted in 12 raster datasets with values 
ranging from 0 to the maximum number of lights in each lighting class. For example, the Mine Pit raster 
for Year 10 has values ranging from 0 to 67. These values denote the number of Mine Pit light points 
visible from a given cell (10.3 m2) in the 12-mile radius study area. For example, cells with a value of 
zero indicate that no light from the mine pit should be directly visible at the location. Cells with a value of 
seven have seven lights visible at their location. 



For each lighting class, the lumen values were then converted to lux (lumens/m²) for the entire 12-mile 
radius study area. Lux at a particular location was calculated by dividing a single light's lumen value by 



2 , where r is the distance between the observation location and the nearest light of the light class3. 
The single light lux value at each location was then multiplied by the number of lights visible at that 
location for each lighting class. The resulting product for each lighting class was summed to produce the 
lux at each location. This process was performed for each of the three time periods, using the modified 
digital elevation model to represent changes in the elevation of the lights through time. The resulting three 
raster datasets represent lux-maps that depict the geographic extent and amount of light resulting from 
Project lighting. 



3.2. ESTIMATION OF SKYGLOW 



We based our analysis of skyglow on the model developed by Garstang (1986) and updated by Davis et 
al. (2006). Davis et al. (2006) determined that for Pima County, the increase in lighting in a city is 
approximately 1,800 lumens per capita, assuming that all other variables (e.g. uplight fraction) are held 
constant. Using the projected 5.2 million lumens anticipated from the Project, including both stable and 
mobile light sources (Monrad 2012), the resulting skyglow from the Project lighting would be the 
equivalent of a city with a population of approximately 2,900 people. Using stable lighting only, the 
resulting skyglow from the Project would be equivalent to a city with a population of approximately 
2,300 people. Sells, Arizona, has a population of about 2,500 (2010.census.gov), and is the closest city 
that would be comparable to lighting from the Project. The footprint of skyglow for Sells, Arizona, as 
                                                            
3 This formula provides an approximate decay function based on the geometry of the light being emitted from the light source. 
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estimated from imagery provided by International Dark-Sky Association (http://www.blue-
marble.de/nightlights/2010), is comparable to the area of perimeter fence of the Project. Because Pima 
County has established stringent regulations concerning outdoor lighting, a city in Pima County that is 
subject to lighting restrictions may offer a more reasonable comparison to skyglow expected from the 
Project. Ajo, Arizona, is subject to Pima County lighting codes, and has a current population of 
approximately 3,300 people (2010.census.gov). Skyglow from the Project is expected to be comparable, 
but less than, skyglow form Ajo, Arizona. Table 1 provides broader context to compare the anticipated 
skyglow of the Project to lighting from nearby cities. 



Table 1. Population and lumens associated with communities near the Project. Population sizes and lumens 
provided by USDA (2011).  



Communities Population Lumens 
Tucson/Eastern Pima County 1,050,000 1,795,500,000 
Nogales, Sonora, Mexico   160,000    273,600,000 
Sierra Vista    43,320     74,077,200 
Benson     4,833      8,264,430 
Proposed Rosemont Mine (w/ mobile equipment) -      5,188,831 
Proposed Rosemont Mine (w/out mobile equipment) -     4,204,486 
Tubac   2,000     3,420,000 
Sonoita     910     1,556,100 



4. POTENTIAL EFFECTS ON ENDANGERED SPECIES 



The results of this simulation indicate that the areas surrounding the Project will be largely unaffected by 
light from lighting sources associated with the Project. This is particularly true for areas outside of the 
perimeter fenceline, as the majority of the area predicted to be substantially impacted by increased 
lighting from the Project exists within the fenceline (Figures 1-3). The amount of additional light above 
ambient conditions that many of the areas outside of the perimeter fenceline could experience is also 
relatively small, representing an increase in lux equivalent to between a moonless, starlit night4 and a 
quarter moon (Figures 1-3). However, because the Project will increase light levels over ambient 
conditions, and even small increases in nighttime lighting can have effects on wildlife (e.g. Buchanan 
2005), we discuss below the potential effects of the increase in light, as estimated by our direct line-of-
sight simulation, on several endangered species that could occur in the vicinity of the Project: Lesser 
long-nosed bat, jaguar, ocelot and Chiricahua leopard frog. We also discuss the potential impacts on these 
species of an increase in skyglow as a result of lighting from the Project. 



4.1. POTENTIAL EFFECTS ON LESSER LONG-NOSED BAT 



The data provided by Monrad (2012) is informative regarding the absolute amount of light associated 
with the Project, and can be used to examine the potential effects of nighttime lighting from the Project on 



                                                            
4 Because measurements of lux values for moonlight conditions are quite variable, in order to inform the interpretation of lux values across the landscape, we 
used a lux scale described by Rich and Longcore (2006) that summarizes measurements from a variety of sources. Studies of the effects of lunar illumination on 
reptiles that inhabit desert and open-habitat regions report lux values associated with lunar illumination that are much higher (e.g. Clarke et al. 1996, Weaver 
2011). Thus, our use of Rich and Longcore (2006) to interpret lux values is conservative. 
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wildlife species of interest. The lumens per acre predicted for the lighting associated with the Project is 
substantially lower than areas in Pima County zoned for low light levels (Zone E1a(5)). In a study of 
foraging and movement of lesser long-nosed bats in the Tucson Basin, Lowery et al. (2009) concluded 
that bats avoided areas zoned for high lighting, but preferentially used areas zoned for low lighting (less 
than 12,000 lumens per acre), although this effect was correlated with distance to washes. Because the 
lighting associated with the Project will be considerably less (1,100-1,400 lumens per acre) than the limit 
associated with the areas in Pima County zoned for low lighting, effects on foraging lesser long-nosed 
bats for Project lighting could be minimal.  



The area surrounding the Project that will be directly impacted by increased light from the Project will 
also be limited, and the amount of light that reaches these areas will be slight. The increase in lumens per 
acre, even at some of the areas with the highest increase in light (e.g. 1 lumen/m2 or approximately 4,050 
lumens per acre), will be far less than the maximum lighting allowable in areas of the Tucson Basin that 
are selectively used by foraging bats (12,000 lumens/acre; Lowry et al. 2009). Numerous reports of lesser 
long-nosed bats using hummingbird feeders in and around Tucson, Arizona (Arizona Bat Research Group 
2003), also suggest that this species is not negatively affected by relatively low levels of horizontal 
lighting or skyglow. While increased nighttime lighting from moonlight can influence nighttime activity 
in bats (Saldaña-Vázquez and Munguia-Rosas 2012), data from lesser long-nosed roosts in Arizona do 
not show a pattern between roost emergence and moonlight (WestLand, unpublished data). Thus, the 
effects on lesser long-nosed bats as a result of increased lighting from the Project are expected to be 
limited.  



4.2. POTENTIAL EFFECTS ON JAGUAR AND PROPOSED JAGUAR CRITICAL HABITAT 



Increased nighttime lighting could affect jaguars as a species and proposed jaguar critical habitat. 
Potential effects to each are discussed in the sections below. 



4.2.1 Effects to Jaguars as a Species 



Jaguars are largely nocturnal predators in the dry forests of the northern portion of their range (see 
references within Harmsen et al. 2010). Thus, nighttime lighting could influence their movement and 
foraging behavior.  



As stated above, according to a line-of-sight analysis, the area surrounding the Project that will be directly 
impacted by increased light from the Project will be limited, and the amount of light that reaches these 
areas will be slight. Studies of foraging jaguars indicate that their overall activity is not influenced by 
natural variation in nighttime lighting caused by brighter illumination associated with lunar phases 
(Harmsen et al. 2010). However, the use of habitats by jaguars for foraging is influenced by the activity 
patterns of prey species. For example, prey species that reduce activity during full moon lunar phases 
appear to influence jaguar activity patterns such that jaguars may forage in other areas where different 
prey species are more active (Harmsen et al. 2010). 
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Thus, it is unlikely that slight increases in horizontal light levels that will be mostly smaller than natural 
variations in lunar illumination (e.g., approximately 0.001-0.03 lux; Rich and Longcore 2006), over a 
small area outside of the Project perimeter fenceline, will directly affect jaguar foraging or movement. 
However, indirect effects on foraging patterns due to changes in the behavior of prey species could occur. 
While lighting from the Project will increase skyglow in the vicinity of the Project, it will be relatively 
small and geographically limited. Thus, potential impacts on the foraging behavior of jaguars should also 
be limited.  



4.2.2 Effects to Proposed Jaguar Critical Habitat  



One of the Primary Constituent Elements (PCEs) of proposed critical habitat is low human influence 
(USFWS 2012). The GIS database apparently used by USFWS (2012) to map this PCE evaluated the 
level of stable nighttime lighting in its calculation of human influence (SEDAC 2012). Thus, increased 
lighting due to the Project could affect proposed jaguar critical habitat. 



As described in a previous memorandum (WestLand 2012), it appears that the entire proposed critical 
habitat in the vicinity of the Project is already above the threshold of human influence established by the 
proposed rule to designate critical habitat for the jaguar (USFWS 2012). Thus, increased lighting from the 
Project by definition cannot increase human influence such that the PCE of low human influence no 
longer exists in the vicinity of the Project. Furthermore, according to a line-of-sight analysis, the proposed 
critical habitat surrounding the Project that will be directly impacted by increased light from the Project, 
will be limited, and the amount of light that reaches these areas will be slight (Figures 4-6). The increase 
in skyglow as a result of the Project will also be relatively limited. We do not know exactly how stable 
nighttime lighting was calculated in the GIS database used by USFWS to map the PCE of low human 
influence, thus the increased lighting from the Project may or may not substantially increase the human 
influence metric used to identify PCEs for proposed jaguar critical habitat. 



4.3. POTENTIAL EFFECTS ON OCELOT 



Similar to the jaguar, ocelots are largely more active at night than during daylight hours (Di Bitetti et al. 
2006, Harmsen et al. 2010). Thus, their movement and foraging behavior could be influenced by 



increased lighting from the Project.  



As stated above, according to a line-of-sight analysis, the area surrounding the Project that will be directly 
impacted by increased light from the Project will be limited, and the amount of light that reaches these 
areas will be slight. Studies of ocelots indicate that their overall activity is not influenced by natural 
variation in nighttime lighting caused by brighter illumination associated with lunar phases (Harmsen et 
al. 2010). However, some findings suggest that ocelots use denser habitats in response to increased 
nighttime lighting (see references in Harmsen et al. 2010). Ocelots could also be indirectly influenced by 
increased lighting due to changes in activity patterns of their prey (Grigione and Mrykalo 2004), although 



direct evidence of this possibility is lacking. 
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Thus, slight increases in horizontal light levels over a small area outside of the Project perimeter fenceline 
and increased skyglow could affect ocelot foraging and movement by shifting activity towards denser 
habitats. However, the consequences of a shift in habitat use are unclear. 



4.4. POTENTIAL EFFECTS ON CHIRICAHUA LEOPARD FROG 



Increased nighttime lighting could affect the Chiricahua leopard frog as a species and Chiricahua leopard 
frog critical habitat. Potential effects to each are discussed in the sections below. 



4.4.1 Effects to the Chiricahua Leopard Frog as a Species 



There is evidence of negative effects of increased nighttime lighting in a variety of frog species (e.g. 
Buchanan 2005). Thus, increased lighting from the Project could affect Chiricahua leopard frogs in the 



vicinity of the Project. 



According to a line-of-sight analysis, the area surrounding the Project that will be directly impacted by 
increased light from the Project will be limited, and the amount of light that reaches these areas will be 
slight. Some sites where Chiricahua leopard frogs have been detected are predicted to be subject to 
increased light levels, although this increase would be slight (Figures 7-9). Small increases in light can 
have effects on anurans (see Buchanan 2005), although many experimental studies of the effects of light 
on frogs use treatment levels (e.g. 3.8-12 lux; Buchanan 1993) far above the predicted increase in light 
from the Project. Moreover, all of the known frog breeding sites in the Greaterville area, as well as the 
areas surrounding Empire Gulch and Upper Cienega Creek, are not predicted to experience increased 
light using our line-of-sight analysis (see Figures 7-9). Skyglow as a result of lighting from the Project is 
also expected to be relatively limited in geographic extent (see Sec. 2.2.). Thus, lighting from the Projects 



is unlikely to affect substantially any leopard frogs that might occur in the vicinity of the Project. 



An additional aspect of Rosemont’s lighting plan will minimize effects to leopard frogs that might occur 
in the vicinity of the Project. The lighting described in Monrad (2012) will consists of amber light –
emitting diodes (LEDs) and lights equipped with a filter to exclude short wavelengths of light. Many frog 
species exhibit a preference for short wavelengths, including many Lithobates [Rana] species (Hailman 
and Jaeger 1974), although this effect is not seen under all experimental circumstances (Kicliter and 
Goytia 1995). Thus, by excluding these wavelengths, Rosemont’s lighting plan will minimize the 
influence of lighting from the Project on the movement, including dispersal patterns, of Chiricahua 
leopard frogs. 



4.4.2 Effects to Chiricahua Leopard Frog Critical Habitat  



Chiricahua leopard frog critical habitat is not predicted to experience increased horizontal light levels 
from the Project (Figures 7-9), and skyglow as a result of Project lighting is anticipated to be relatively 
limited in extent (see Sec 2.2.). The exclusion of short wavelengths of light is expected to minimize the 
effect on movement of frogs into and among portions of critical habitat. Thus, we expect no impacts to 
Chiricahua leopard frog critical habitat using the approach taken by our analysis. 
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5. CONCLUSION 



In order to inform the potential effects of increased lighting from the Project on endangered species and 
critical habitat, WestLand designed a spatial model that simulated the geographic locations of light 
sources associated with the Project and the amount of light to be emitted by these sources. Using a line-
of-sight analysis coupled with a decay function to account for the decrease in the amount of light as 
distance from a light source increases, this model informs both the geographic extent of light and the 
amount of light that could result from the Project. We modeled three stages of mine development to 
account for changes in topography due to tailings impoundment and waste rock storage. WestLand also 
calculated the expected degree of skyglow as a result of Project lighting to be relatively limited in 
geographic extent, and similar to the city of Sells, Arizona. The results of these models and calculations 
indicate that the area surrounding the Project that will be directly impacted by increased light from the 
Project will be limited, and the amount of light that reaches these areas will be slight. This slight increase 
and limited geographic extent of additional light from the Project could influence foraging behavior of 
any jaguars and ocelots that might occur in the vicinity of the Project. However, these increased light 
levels are not expected to preclude these areas from use by jaguars and ocelots. The increase in stable 
nighttime lighting associated with the Project could increase the level of human influence in the areas of 
proposed jaguar critical habitat surrounding the Project. However, it appears that human influence is 
already higher than the threshold established by the proposed rule to designate jaguar critical habitat. It is 
also unclear whether or not the slight increase in light levels over a limited geographic area will increase 
human influence to such an extent as to negatively affect proposed critical habitat. Light levels are not 
predicted to increase in most of the areas where Chiricahua leopard frogs have been documented since 
2008, and no breeding locations or areas of Chiricahua critical habitat are predicted to experience 
increases in light from the Project. In addition, Rosemont’s lighting plan will exclude short wavelengths 
of light that attract many frog species, and thus minimize potential effects of these light sources of leopard 
frog movement.  



   











Rosemont Copper Project: Potential Effects of Lighting Associated November 30, 2012 
with the Rosemont Project on Endangered Species Page 10 
 
 



Q:\jobs\1000's\1049.21\Lighting Memo\Potential Effects of Lighting Memo 11.30.12.docx WestLand Resources, Inc. 
 Engineering and Environmental Consultants 



6. LITERATURE CITED    



Arizona Bat Research Group. 2003. Arizona bat conservation strategic plan. Hinman, C.E. and T. K. 
Snow (eds.). Technical Report 213, Nongame and Endangered Wildlife Program, Arizona Game 
and Fish Department. August.  



Arizona Game and Fish Department (AGFD). 2012. Positive and Negative Herpetofaunal Records in the 
Vicinity of the Santa Rita Mountains. Retrieved from the Riparian Herpetofauna Database on 



November 26. 



Buchanan, B.W. 1993. Effects of enhanced lighting on the behavior of nocturnal frogs. Animal Behavior 
45: 893-899. 



Buchanan, B.W. 2005. Observed and potential effects of artificial night lighting on Anuran amphibians, 
Pgs. 192-220, in Rich, C. and T. Longcore (eds.), Ecological consequences of artificial night 
lighting. Island Press, Washington, DC. 



Clarke, J.A., J.T. Chopko, and S.P. Mackessy. 1996. The effect of moonlight on activity patterns of adult 
and juvenile prairie rattlesnakes (Crotalus viridis viridis). Journal of Herpetology 30: 192-197. 



Davis, D.R., C.B. Luginbuhl, P. Boley, D. Miller, and D.L. Crawford. 2006. An assessment of the impact 
of growth on the dark skies of Pima County. International Dark-Sky Association.  



Di Bitetti, M.S., A. Paviolo, and C. De Angelo. 2006. Density, habitat use and activity patterns of ocelots 
(Leopardus pardalis) in the Atlantic Forest of Misiones, Argentina. Journal of Zoology 270: 153-
163. 



Garstang, R.H. 1986. Model for artificial night-sky illumination. Publications of the Astronomical Society 
of the Pacific 98: 364-375. 



Grigione, M.M., and R. Mrykalo. 2004. Effects of artificial night lighting on endangered ocelots 
(Leopardus paradalis) and nocturnal prey along the United States-Mexico border: A literature 
review and hypotheses of potential impacts. Urban Ecosystems 7: 65-77. 



Hailman, J.P., and R.G. Jaeger. 1974. Phototactic responses to spectrally dominant stimuli and use of 
color vision by adult anuran amphibians: A comparative survey. Animal Behavior 22: 757-795. 



Harmsen, B.J., R.J. Foster, S.C. Silver, L.E.T. Ostro, and C.P. Doncaster. 2010. Jaguar and puma activity 
patterns in relation to their main prey. Mammalian Biology. doi:10.1016/j.mambio.2010.08.007. 



Kicliter, E., and E.J. Goytia. 1995. A comparison of spectral response functions of positive and negative 
phototaxis in two anuran amphibians, Rana pipens and Leptodactylus pentadactylus. 
Neuroscience Letters 185: 144-146. 











Rosemont Copper Project: Potential Effects of Lighting Associated November 30, 2012 
with the Rosemont Project on Endangered Species Page 11 
 
 



Q:\jobs\1000's\1049.21\Lighting Memo\Potential Effects of Lighting Memo 11.30.12.docx WestLand Resources, Inc. 
 Engineering and Environmental Consultants 



Lowery, S.F., S.T. Blackman, and D. Abbate. 2009. Urban Movement Patterns of Lesser Long-nosed Bat 
(Leptonycteris curasoae): Management Implications for the Habitat Conservation Plan within the 
City of Tucson and the Town of Marana. Prepared for the City of Tucson and Town of Marana. 
July. 



M3 Engineering & Technology Corporation (M3). 2012. NI 43-101 Technical Report, Updated 
Feasibility Study, Pima County, Arizona, USA. Prepared for Augusta Resources. August. 



Monrad, C.K., J. Benya, and D.L. Crawford. 2012. Rosemont Copper Project, Light Pollution Mitigation 
Recommendation Report. January 24. 



Rich, C., and T. Longcore. 2006. Ecological consequences of artificial night lighting. Island Press, 
Washington DC. 



Saldaña-Vázquez, R.A., and M.A. Munguia-Rosas. 2012. Lunar phobia in bats and its ecological 
correlates: A meta-analysis. Mammalian Biology, in press. 



Socioeconomic Data and Applications Center (SEDAC). 2012. Center for International Earth and Science 
Information Network. Earth Institute, Columbia University. September 2012. 
http://sedac.ciesin.columbia.edu/. 



U.S. Department of Agriculture (USDA). 2011. Draft Environmental Impact Statement for the Rosemont 
Copper Project. U.S. Department of Agriculture. 



U.S. Fish & Wildlife Service (FWS) 2012. Endangered and threatened wildlife and plants; designation of 
critical habitat for jaguar. Federal Register 77(161):50214-50242. August 20, 2012. 



Weaver, R.E. 2011. Effects of simulated moonlight on activity in the desert nightsnake (Hypsiglena 
chlorophaea). Northwest Science 85: 497-500. 



WestLand Resources, Inc. 2012. Rosemont Copper Project: Potential Effects of the Rosemont Project to 
Jaguar and Proposed Jaguar Critical Habitat. Prepared for Rosemont Copper Company. 
November. 



 



 











 



 



FIGURES 











}}
}} }} }} }}



}}
}}



}}
}}



}}



}}
}}



}}
}}}}



}}



}}
}}



}}
}}



}}
}}



}}
}}



G



§̈¦10



¬«83



¬«82



¬«83



Cie
neg



a Cre
ek



Pima County, Arizona,
Data Sources: ArcGIS Online, 
Lux (lumen[lm]/m²) categories
following Rich and 
Longcore (2006)



±
0 2 4



Miles



Path: M:\Projects\1049.21\LIGHT\light_gis\mxd\revised_light_classes_20121120\figure01_yr00pt00.mxd Date: 11/28/2012



ROSEMONT COPPER COMPANY



SIMULATED LIGHT LEVELS (YEAR 0)



Figure 1



Potential Effects of Lighting Associated with
the Rosemont Project on Endangered Species



User: chuckp



Legend
General Location of Light Sources



}}



}} }}



}}}} Perimeter Fence



Analysis Area 
     (12-Mile Radius from Disturbance Area)



G Helena Mine



<0.001 lux - Darker than Clear Starry Night (No Color)



0.001 lux - Clear Starry Night



0.002 - 0.009 lux - Clear Starry Night to Quarter Moon 



0.010 - 0.030 lux - Quarter Moon



0.031 - 0.099 lux - Quarter Moon to Full Moon



0.100 - 0.300 lux - Full Moon



> 0.3 lux - Brighter than Full Moon











}}
}} }} }} }}



}}
}}



}}
}}



}}



}}
}}



}}
}}}}



}}



}}
}}



}}
}}



}}
}}



}}
}}



G



§̈¦10



¬«83



¬«82



¬«83



Cie
neg



a Cre
ek



Pima County, Arizona,
Data Sources: ArcGIS Online, 
Lux (lumen[lm]/m²) categories
following Rich and
Longcore (2006)



±
0 2 4



Miles



Path: M:\Projects\1049.21\LIGHT\light_gis\mxd\revised_light_classes_20121120\figure02_yr10pt00.mxd Date: 11/28/2012



ROSEMONT COPPER COMPANY



SIMULATED LIGHT LEVELS (YEAR 10)



Figure 2



Potential Effects of Lighting Associated with
the Rosemont Project on Endangered Species



User: chuckp



Legend
General Location of Light Sources



}}



}} }}



}}}} Perimeter Fence



Analysis Area 
     (12-Mile Radius from Disturbance Area)



G Helena Mine



<0.001 lux - Darker than Clear Starry Night (No Color)



0.001 lux - Clear Starry Night



0.002 - 0.009 lux - Clear Starry Night to Quarter Moon 



0.010 - 0.030 lux - Quarter Moon



0.031 - 0.099 lux - Quarter Moon to Full Moon



0.100 - 0.300 lux - Full Moon



> 0.3 lux - Brighter than Full Moon











}}
}} }} }} }}



}}
}}



}}
}}



}}



}}
}}



}}
}}}}



}}



}}
}}



}}
}}



}}
}}



}}
}}



G



§̈¦10



¬«83



¬«82



¬«83



Cie
neg



a Cre
ek



Pima County, Arizona,
Data Sources: ArcGIS Online, 
Lux (lumen[lm]/m²) categories
following Rich and
Longcore (2006)



±
0 2 4



Miles



Path: M:\Projects\1049.21\LIGHT\light_gis\mxd\revised_light_classes_20121120\figure03_yr21pt30.mxd Date: 11/28/2012



ROSEMONT COPPER COMPANY



SIMULATED LIGHT LEVELS (YEAR 21.3)



Figure 3



Potential Effects of Lighting Associated with
the Rosemont Project on Endangered Species



User: chuckp



Legend
General Location of Light Sources



}}



}} }}



}}}} Perimeter Fence



Analysis Area 
     (12-Mile Radius from Disturbance Area)



G Helena Mine



<0.001 lux - Darker than Clear Starry Night (No Color)



0.001 lux - Clear Starry Night



0.002 - 0.009 lux - Clear Starry Night to Quarter Moon 



0.010 - 0.030 lux - Quarter Moon



0.031 - 0.099 lux - Quarter Moon to Full Moon



0.100 - 0.300 lux - Full Moon



> 0.3 lux - Brighter than Full Moon











}}
}} }} }} }}



}}
}}



}}
}}



}}



}}
}}



}}
}}}}



}}



}}
}}



}}
}}



}}
}}



}}
}}



§̈¦10



¬«83



¬«82



¬«83



Cie
neg



a Cre
ek



Pima County, Arizona,
Data Sources: ArcGIS Online, 
Lux (lumen[lm]/m²) categories
following Rich and
Longcore (2006)



±
0 2 4



Miles



Path: M:\Projects\1049.21\LIGHT\light_gis\mxd\revised_light_classes_20121120\figure04_yr00pt00_jaguar.mxd Date: 11/28/2012



ROSEMONT COPPER COMPANY



SIMULATED LIGHT LEVELS (YEAR 0) AND PROPOSED
JAGUAR CRITICAL HABITAT AND MOVEMENT CORRIDOR



Figure 4



Potential Effects of Lighting Associated with
the Rosemont Project on Endangered Species



User: chuckp



Legend
General Location of Light Sources



}}



}} }}



}}}} Perimeter Fence



Analysis Area 
     (12-Mile Radius from Disturbance Area)



Proposed Jaguar Critical Habitat



1% Modeled Jaguar Movement Corridor
Between Proposed Critical Habitat Units (See 
WestLand 2012)



<0.001 lux - Darker than Clear Starry Night (No Color)



0.001 lux - Clear Starry Night



0.002 - 0.009 lux - Clear Starry Night to Quarter Moon 



0.010 - 0.030 lux - Quarter Moon



0.031 - 0.099 lux - Quarter Moon to Full Moon



0.100 - 0.300 lux - Full Moon



> 0.3 lux - Brighter than Full Moon











}}
}} }} }} }}



}}
}}



}}
}}



}}



}}
}}



}}
}}}}



}}



}}
}}



}}
}}



}}
}}



}}
}}



§̈¦10



¬«83



¬«82



¬«83



Cie
neg



a Cre
ek



Pima County, Arizona,
Data Sources: ArcGIS Online, 
Lux (lumen[lm]/m²) categories
following Rich and
Longcore (2006)



±
0 2 4



Miles



Path: M:\Projects\1049.21\LIGHT\light_gis\mxd\revised_light_classes_20121120\figure05_yr10pt00_jaguar.mxd Date: 11/28/2012



ROSEMONT COPPER COMPANY



SIMULATED LIGHT LEVELS (YEAR 10) AND PROPOSED
JAGUAR CRITICAL HABITAT AND MOVEMENT CORRIDOR



Figure 5



Potential Effects of Lighting Associated with
the Rosemont Project on Endangered Species



User: chuckp



Legend
General Location of Light Sources



}}



}} }}



}}}} Perimeter Fence



Analysis Area 
     (12-Mile Radius from Disturbance Area)



Proposed Jaguar Critical Habitat



1% Modeled Jaguar Movement Corridor
Between Proposed Critical Habitat Units (See 
WestLand 2012)



<0.001 lux - Darker than Clear Starry Night (No Color)



0.001 lux - Clear Starry Night



0.002 - 0.009 lux - Clear Starry Night to Quarter Moon 



0.010 - 0.030 lux - Quarter Moon



0.031 - 0.099 lux - Quarter Moon to Full Moon



0.100 - 0.300 lux - Full Moon



> 0.3 lux - Brighter than Full Moon











}}
}} }} }} }}



}}
}}



}}
}}



}}



}}
}}



}}
}}}}



}}



}}
}}



}}
}}



}}
}}



}}
}}



§̈¦10



¬«83



¬«82



¬«83



Cie
neg



a Cre
ek



Pima County, Arizona,
Data Sources: ArcGIS Online, 
Lux (lumen[lm]/m²) categories
following Rich and
Longcore (2006)



±
0 2 4



Miles



Path: M:\Projects\1049.21\LIGHT\light_gis\mxd\revised_light_classes_20121120\figure06_yr21pt30_jaguar.mxd Date: 11/28/2012



ROSEMONT COPPER COMPANY



SIMULATED LIGHT LEVELS (YEAR 21.3) AND PROPOSED
JAGUAR CRITICAL HABITAT AND MOVEMENT CORRIDOR



Figure 6



Potential Effects of Lighting Associated with
the Rosemont Project on Endangered Species



User: chuckp



Legend
General Location of Light Sources



}}



}} }}



}}}} Perimeter Fence



Analysis Area 
     (12-Mile Radius from Disturbance Area)



Proposed Jaguar Critical Habitat



1% Modeled Jaguar Movement Corridor
Between Proposed Critical Habitat Units (See 
WestLand 2012)



<0.001 lux - Darker than Clear Starry Night (No Color)



0.001 lux - Clear Starry Night



0.002 - 0.009 lux - Clear Starry Night to Quarter Moon 



0.010 - 0.030 lux - Quarter Moon



0.031 - 0.099 lux - Quarter Moon to Full Moon



0.100 - 0.300 lux - Full Moon



> 0.3 lux - Brighter than Full Moon











"/
!.!.



!.



!.



!.



"/



!.



"/
!.



"/



!.



!.



!.!.!.!. !.



!."/



!.



"/"/
"/



!.



!.



!.



!.



!.



!.



"/



!(



!(



!(



!(!(!(



!(



!(



}}
}} }} }} }}



}}
}}



}}
}}



}}



}}
}}



}}
}}}}



}}



}}
}}



}}
}}



}}
}}



}}
}}



§̈¦10



¬«83



¬«82



¬«83



Cie
neg



a Cre
ek



Pima County, Arizona,
Data Sources: ArcGIS
Online, Lux (lumen[lm]/m²)
categories following Rich
and Longcore (2006)



±
0 2 4



Miles



Path: M:\Projects\1049.21\LIGHT\light_gis\mxd\revised_light_classes_20121120\figure07_yr00pt00_clf.mxd Date: 11/28/2012



ROSEMONT COPPER COMPANY



SIMULATED LIGHT LEVELS (YEAR 0)
AND CHIRICAHUA LEOPARD FROG SITES



AND CRITICAL HABITAT



Figure 7



Potential Effects of Lighting Associated with
the Rosemont Project on Endangered Species



User: chuckp



Legend
General Location of Light Sources



}}



}} }}



}}}} Perimeter Fence



Analysis Area 
     (12-Mile Radius from Disturbance Area)



Chiricahua Leopard Frog Critical Habitat



Chiricahua Leopard Frog Sites
!. Occupied



"/ Occupied with Signs of Breeding



<0.001 lux - Darker than Clear Starry Night (No Color)



0.001 lux - Clear Starry Night



0.002 - 0.009 lux - Clear Starry Night to Quarter Moon 



0.010 - 0.030 lux - Quarter Moon



0.031 - 0.099 lux - Quarter Moon to Full Moon



0.100 - 0.300 lux - Full Moon



> 0.3 lux - Brighter than Full Moon



Chiricahua Leopard Frog Sites Identified by AGFD (2012) 
and Surveys Conducted by WestLand (2008-2012).











"/
!.!.



!.



!.



!.



"/



!.



"/
!.



"/



!.



!.



!.!.!.!. !.



!."/



!.



"/"/
"/



!.



!.



!.



!.



!.



!.



"/



!(



!(



!(



!(!(!(



!(



!(



}}
}} }} }} }}



}}
}}



}}
}}



}}



}}
}}



}}
}}}}



}}



}}
}}



}}
}}



}}
}}



}}
}}



§̈¦10



¬«83



¬«82



¬«83



Cie
neg



a Cre
ek



Pima County, Arizona,
Data Sources: ArcGIS
Online, Lux (lumen[lm]/m²)
categories following Rich
and Longcore (2006)



±
0 2 4



Miles



Path: M:\Projects\1049.21\LIGHT\light_gis\mxd\revised_light_classes_20121120\figure08_yr10pt00_clf.mxd Date: 11/28/2012



ROSEMONT COPPER COMPANY



SIMULATED LIGHT LEVELS (YEAR 10)
AND CHIRICAHUA LEOPARD FROG SITES



AND CRITICAL HABITAT



Figure 8



Potential Effects of Lighting Associated with
the Rosemont Project on Endangered Species



User: chuckp



Chiricahua Leopard Frog Sites Identified by AGFD (2012) 
and Surveys Conducted by WestLand (2008-2012).



Legend
General Location of Light Sources



}}



}} }}



}}}} Perimeter Fence



Analysis Area 
     (12-Mile Radius from Disturbance Area)



Chiricahua Leopard Frog Critical Habitat



Chiricahua Leopard Frog Sites
!. Occupied



"/ Occupied with Signs of Breeding



<0.001 lux - Darker than Clear Starry Night (No Color)



0.001 lux - Clear Starry Night



0.002 - 0.009 lux - Clear Starry Night to Quarter Moon 



0.010 - 0.030 lux - Quarter Moon



0.031 - 0.099 lux - Quarter Moon to Full Moon



0.100 - 0.300 lux - Full Moon



> 0.3 lux - Brighter than Full Moon











"/
!.!.



!.



!.



!.



"/



!.



"/
!.



"/



!.



!.



!.!.!.!. !.



!."/



!.



"/"/
"/



!.



!.



!.



!.



!.



!.



"/



!(



!(



!(



!(!(!(



!(



!(



}}
}} }} }} }}



}}
}}



}}
}}



}}



}}
}}



}}
}}}}



}}



}}
}}



}}
}}



}}
}}



}}
}}



§̈¦10



¬«83



¬«82



¬«83



Cie
neg



a Cre
ek



Pima County, Arizona,
Data Sources: ArcGIS
Online, Lux (lumen[lm]/m²)
categories following Rich
and Longcore (2006)



±
0 2 4



Miles



Path: M:\Projects\1049.21\LIGHT\light_gis\mxd\revised_light_classes_20121120\figure09_yr21pt30_clf.mxd Date: 11/28/2012



ROSEMONT COPPER COMPANY



SIMULATED LIGHT LEVELS (YEAR 21.3)
AND CHIRICAHUA LEOPARD FROG SITES



AND CRITICAL HABITAT



Figure 9



Potential Effects of Lighting Associated with
the Rosemont Project on Endangered Species



User: chuckp



Chiricahua Leopard Frog Sites Identified by AGFD (2012) 
and Surveys Conducted by WestLand (2008-2012).



Legend
General Location of Light Sources



}}



}} }}



}}}} Perimeter Fence



Analysis Area 
     (12-Mile Radius from Disturbance Area)



Chiricahua Leopard Frog Critical Habitat



Chiricahua Leopard Frog Sites
!. Occupied



"/ Occupied with Signs of Breeding



<0.001 lux - Darker than Clear Starry Night (No Color)



0.001 lux - Clear Starry Night



0.002 - 0.009 lux - Clear Starry Night to Quarter Moon 



0.010 - 0.030 lux - Quarter Moon



0.031 - 0.099 lux - Quarter Moon to Full Moon



0.100 - 0.300 lux - Full Moon



> 0.3 lux - Brighter than Full Moon













From: Roth, Melinda D -FS
To: vboyne@swca.com
Cc: Everson, Beverley A -FS; Jones, Larry -FS
Subject: FW: 1950/2670/2810; Rosemont Section 7 Timelime
Date: Wednesday, January 09, 2013 11:15:12 AM
Attachments: FS_correspondence.doc


Signed Letter Copy.pdf


For the record
 
From: Arias, Emilio -FS On Behalf Of FS-Mailroom R3 Coronado
Sent: Wednesday, January 09, 2013 11:04 AM
To: karnold@rosemontcopper.com
Cc: Roth, Melinda D -FS
Subject: 1950/2670/2810; Rosemont Section 7 Timelime
 


The following Correspondence is archived in the Records database. Any enclosures will follow the letter in this
message.


(See attached file: FS_correspondence.doc)
(See attached file: Signed Letter Copy.pdf)


To open this document in the Records database, click on this link ->


To access all documents in the National Records Database, click on this link ->
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			United States



Department of



Agriculture


			Forest



Service


			Coronado National Forest



Supervisor’s Office


			300 W. Congress



Tucson, Arizona 85701



Phone (520) 388-8300



FAX (520) 388-8305



Deaf & Hearing Impaired 711











			File Code:


			1950/2670/2810





			Date:


			January 7, 2013





			 





			 





			Norman D. James





			Fennemore Craig, P. C.





			3003 North Central Avenue, Suite 2600





			Phoenix, AZ 85012-2913








Dear Mr. James:


Thank you for your letter of December 19, 2012, expressing concerns with the revised timeline for consultation under Section 7 of the Endangered Species Act. The Coronado National Forest will follow the lead of the US Fish and Wildlife Service regarding this necessary consultation, including the timeframes needed to complete this important and required work.  I can assure you, both federal agencies are working to provide and understand all the necessary details and analysis of the preferred alternative, including mitigation measures, to limit impacts to threatened and endangered species. Rosemont continues to bring additional ideas and details forward to that end.


I am confident that all mitigation measures amenable to Rosemont will be identified and clarified at scheduled consultation meetings in January of 2013 so any remaining analysis and documentation can be finalized, allowing the US Fish and Wildlife Service to draft its Biological Opinion in February.



Thank you again for your thoughtful input.  Please continue to work closely with the US Fish and Wildlife Service regarding formal consultation under Section 7 of the Endangered Species Act.



Sincerely,



			


			





			/s/ Jim Upchurch 


			 





			JIM UPCHURCH


			 





			Forest Supervisor


Ec: Katherine Arnold, Rosemont Copper Company



      Steve Spangle, Field Supervisor, US Fish and Wildlife Service



      Jean Calhoun, Assistant Field Supervisor, US Fish and Wildlife Service


			 





			


			








 
Caring for the Land and Serving People
Printed on Recycled Paper    


















From: Jones, Larry -FS
To: Angela Barclay
Subject: RE: moving forward on BA
Date: Friday, April 27, 2012 1:41:47 PM


I’ll look this over but save comments for the whole thing (i.e., so if you can send it in its entirety
Monday, that would be good...I expect I will mostly comment on the second half, since that is the
meat of the document)
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Thursday, April 26, 2012 3:51 PM
To: Jones, Larry -FS
Cc: Chris Garrett
Subject: RE: moving forward on BA
 
Larry,
 
Here is a revised draft of the first half of the BA. Please note that I removed the figures to keep the
document small enough to email and most of the figures will be changing, too. I tracked my
changes so you can see what I’ve done since the last draft. Also, I have a handful of comments in
there and most of them are either notes to myself, notes regarding references, or notes so that
you know that something will change. Keep in mind that this has not gone through any peer or
technical review since I made changes, but that will happen before we send anything to USFWS.
 
Let me know if you have any questions as you are reviewing. Feel free to track your changes or add
comments where appropriate. As of right now, I’m going to try to stick to my plan of getting you
the second half of the document Monday morning.
 
Thanks!
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Wednesday, April 25, 2012 2:42 PM
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To: Angela Barclay
Cc: Chris Garrett
Subject: RE: moving forward on BA
 
Thanks…that sounds good. I will be here Friday and Monday, but the rest of the week is the
Madrean conference. I just got a voice mail from Brian L, so will try to prod them for CM’s.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Wednesday, April 25, 2012 1:43 PM
To: Jones, Larry -FS
Cc: Chris Garrett
Subject: RE: moving forward on BA
 
Hi Larry,
 
I have been working on it but admittedly, I wish I were further along. I still need to work on the
Jaguar and Ocelot sections (I’ve done a lot of reading and research) within the FEDERALLY LISTED
SPECIES AND DESIGNATED OR PROPOSED CRITICAL HABITAT section, and I have to work on the
rewrite of the impacts sections for Jaguar and Ocelot and all aquatic species in the EFFECTS
ANALYSIS section. I’m also still waiting on some figure revisions and more specifics on the
groundwater drawdown models. How about if I gave it to you in pieces? I could provide you with
the first half (up to the FEDERALLY LISTED SPECIES AND DESIGNATED OR PROPOSED CRITICAL
HABITAT section) by Friday morning, and (hopefully) the rest next Monday? It may not have any
other internal SWCA review before I give it to you. Let me know what you think…
 
Thanks,
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Wednesday, April 25, 2012 1:29 PM
To: Angela Barclay
Subject: moving forward on BA
 
Hey Angela—
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I called SWCA and heard you are teleworking today. Even though WestLand (I tried calling them,
too) and FWS are not coming through with their BA-related products in a timely manner, I want to
proceed with the BA in order to get consultation started. So please compile what you have into the
draft BA in Word format (so I can comment directly on the BA via track changes) and send to me for
review. If FWS or WestLand then gives us some input, we can quickly incorporate into the draft.
Otherwise, let’s do everything we can to ready the BA for FWS and I will submit to them to get the
consultation clock started. What we don’t offer as conservation measures may become terms and
conditions, anyway. I have been told the BA is the hold-up on the project now, so I don’t want this
to keep dragging on.
 
I do not have to go to the field on Friday, so it is best if I can have it Friday morning to work on.
 
Thanks!
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Jason_Douglas@fws.gov
To: Jones, Larry -FS
Cc: Jean_Calhoun@fws.gov; scott_richardson@fws.gov
Subject: RE: DRAFT Biological Assessment for review for meeting on 14 February 2012
Date: Thursday, January 26, 2012 1:04:32 PM


Larry, 


Jean is afield today but yes, we'd be interested in obtaining the big cat white papers. Are they
available both electronically and in hard copy? 


Thank you in advance. 


Jason M. Douglas
Fish and Wildlife Biologist
U.S. Fish and Wildlife Service
Arizona Ecological Services Field Office
201 North Bonita Street, Suite 141
Tucson, Arizona 85745
(520) 670-6150, extension 226 (voice)
(520) 670-6155 (fax)
http://www.fws.gov/southwest/es/arizona/ 


"Jones, Larry -FS" <ljones02@fs.fed.us>


01/26/2012 12:08 PM


To "Jean_Calhoun@fws.gov" <Jean_Calhoun@fws.gov>
cc "jason_douglas@fws.gov" <jason_douglas@fws.gov>,


"scott_richardson@fws.gov" <scott_richardson@fws.gov>
Subject RE: DRAFT Biological Assessment for review for meeting on 14


February 2012


I'll  bring a couple hard copies by this afternoon and a thumbdrive so you can download the draft BA
electronically and have access to color maps and figures.  Weren't you also asking to see our white papers on
Jaguar determinations (Ricks and mine, but WestLand  [Rosemont contractors] also has a report on effects
determination). These reports somewhat apply to Ocelot also. 
  
Larry Jones 
Biologist 
Climate Change Coordinator 
SW PARC Senior Chair 
Coronado National Forest 
300 W Congress 
Tucson, AZ 85701 
  
520-388-8375 
ljones02@fs.fed.us 
  
From: Jean_Calhoun@fws.gov [mailto:Jean_Calhoun@fws.gov] 
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Sent: Wednesday, January 25, 2012 5:45 PM
To: Jones, Larry -FS
Cc: jason_douglas@fws.gov; scott_richardson@fws.gov
Subject: Re: DRAFT Biological Assessment for review for meeting on 14 February 2012 
  


Hi Larry, 


Thanks for sending this along.  It would be helpful if you could also send us a hard copy or two that
includes maps and other figures. 
Thanks 


Jean A. Calhoun
Assistant Field Supervisor
U.S. Fish & Wildlife Service
Arizona Ecological Services Office
201 North Bonita Avenue, Suite 141
Tucson, AZ 85745
Office:  (520) 670-6150 ext. 223
Fax:  (520) 670-6155 


"Jones, Larry -FS"
<ljones02@fs.fed.us>


01/25/2012 05:03 PM


To "Radke, Marcia F (mradke@blm.gov)" <mradke@blm.gov>, "Gerhart, Richard A -FS"
<rgerhart@fs.fed.us>, "angela barclay (abarclay@swca.com)" <abarclay@swca.com>, "jeff simms
(Jeff_Simms@blm.gov)" <Jeff_Simms@blm.gov>, "kathy arnold (karnold@rosemontcopper.com)"
<karnold@rosemontcopper.com>, "brian lindenlaub (blindenlaub@westlandresources.com)"
<blindenlaub@westlandresources.com>, "jim tress (jtress@westlandresources.com)"
<jtress@westlandresources.com>, "Jean_Calhoun@fws.gov" <Jean_Calhoun@fws.gov>,
"jason_douglas@fws.gov" <jason_douglas@fws.gov>, "scott_richardson@fws.gov"
<scott_richardson@fws.gov>, "JWindes@azgfd.gov" <JWindes@azgfd.gov>, "jeff sorensen
(jsorensen@azgfd.gov)" <jsorensen@azgfd.gov>, "jsturgess@augustaresource.com"
<jsturgess@augustaresource.com>


cc "dan moore (d3moore@blm.gov)" <d3moore@blm.gov>, "Melissa Polm (mpolm@swca.com)"
<mpolm@swca.com>, "Roth, Melinda D -FS" <mroth@fs.fed.us>, "Everson, Beverley A -FS"
<beverson@fs.fed.us>, "Laford, Reta -FS" <rlaford@fs.fed.us>


Subject DRAFT Biological Assessment for review for meeting on 14 February 2012


 


Attached is the deliberative draft Biological Assessment for your review. Please look it over for our meeting on
14 February 2012 at the Tucson federal buidling (basement conference room 0930). Agency contacts may wish
to have their specialists review the appropriate sections for their input. Of course, this is a draft and it is subject
to change, so we welcome input at this stage from the federal agencies, the proponent, contractors representing
the agencies and proponent, and Arizona Game and Fish Department (per Memorandum of Understanding). 
 
Larry Jones 
Biologist 
Climate Change Coordinator 
SW PARC Senior Chair 
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Coronado National Forest 
300 W Congress 
Tucson, AZ 85701 
 
520-388-8375 
ljones02@fs.fed.us 
[attachment "Jan2012DeliberativeDraftRosemontCopperProjectBioAssessmentNoFigs.pdf" deleted by Jean
Calhoun/R2/FWS/DOI] 
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From: Julia Fonseca
To: Jones, Larry -FS; brocious@base.sao.arizona.edu; cbeck@azdot.gov; daniel_j_moore@blm.gov;


dt1@azdeq.gov; David.Jacobs@azag.gov; falco@cfa.harvard.edu; gfleming@asmi.az.gov; JWindes@azgfd.gov;
karen.howe@tonation-nsn.gov; david.stine.1@ang.af.mil; safabritz@azwater.gov; lee.allison@azgs.az.gov;
Leslie.Ethen@tucsonaz.gov; LSwartzbaugh@asmi.az.gov; Marjorie.E.Blaine@usace.army.mil; nicole.ewing-
gavin@tucsonaz.gov; ohenderson@ci.sahuarita.az.us; rcasavant@azstateparks.gov; rsejkora@azstateparks.gov;
stahle@ci.sahuarita.az.us; TEmery@azdot.gov; scott_stonum@nps.gov; darla_sidles@nps.gov; Nicole Fyffe;
twade@azgfd.gov; Roth, Melinda D -FS; angela barclay (abarclay@swca.com); jeff sorensen
(jsorensen@azgfd.gov); jonathan rigg (jrigg@swca.com); Brian Powell; jeff simms (Jeff_Simms@blm.gov);
Marcia_Radke@blm.gov


Subject: RE: Hydrology-Biology Doodle Poll: co-op agencies, proposed Rosemont copper project
Date: Wednesday, July 25, 2012 5:42:16 PM


Hi, Larry, Mindee,
 
I have no problem with meeting on this topic.  But in light of Rosemont's intent to define the
project proposal, will the Forest still be pressing complete the internal EIS in August?  The
changes resulting from deleting the heap leach and turning the oxide ore into waste piles are
substantial and fundamental.


Julia Fonseca, Env. Planning Manager 
Pima County Adminstration 
Office of Sustainability and Conservation 
201 N. Stone Ave., 6th floor 
Tucson, AZ  85701 
Julia.Fonseca@pima.gov 
(520) 740-6460
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From: Jones, Larry -FS
To: Roth, Melinda D -FS; Upchurch, Jim -FS
Cc: Ruyle, Jennifer -FS; Everson, Beverley A -FS
Subject: RE: Rosemont Section 7 Consultation briefing
Date: Friday, April 13, 2012 7:49:53 AM
Attachments: image001.png


Mindee/Jim:
 
A briefing on Tues or Wed would be best because there will be a meeting on this topic on Monday
(rescheduled from last week). I’m on A/L Thurs thru Tues. Basically, SWCA and WestLand are
getting together (and I hope to join) to develop Conservation Measures per a guidance email I sent
last week. AGFD sent a letter to me/Jim about Conservation Measures to consider. I will share that
with the consultants. FWS was supposed to provide a letter with species-specific comments on all
of the T and E species and Critical Habitat from their taxa leads, but that letter has not arrived yet.
Nevertheless, I spoke to SWCA and we agree this has been lingering too long and we (SWCA
especially) will take the bull by the horns; hence the meeting Monday. The CMs (NOT including
mitigation lands) are the major hold up now, but w/o FWS letter, we cannot be sure we will
address their concerns in a BA.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Roth, Melinda D -FS 
Sent: Thursday, April 12, 2012 2:03 PM
To: Jones, Larry -FS
Cc: Ruyle, Jennifer -FS; Everson, Beverley A -FS; Roth, Melinda D -FS
Subject: Rosemont Section 7 Consultation briefing
 
Jim would like to know where we are and what is needed to start formal consultation.  Would you
set up a time to brief him?  I would also like to listen in on your briefing.  Also, Did you get the
recent letter from AGFD regarding effects determination assumptions and ideas for conservation
measures?  Jim sent me an electronic copy earlier this week, but the letter was addressed to you. 
Thx.
 
Mindee Roth
Rosemont Copper Project Manager
520 388-8319
mroth@fs.fed.us
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Go Cats!
 








From: Geoff Soroka
To: Gerhart, Richard -FS; Jones, Larry -FS
Subject: Today
Date: Friday, January 06, 2012 11:06:18 AM
Attachments: image001.png


Hello,
I plan on stopping by your office in about an hour to drop off the packet of BLM files. I am running
out for lunch after that, but could be back around 1:30 or so if you want to meet with me about
anything Rosemont-related, or otherwise. I know that you are busy with FOIA stuff, but I figured I
would still check to see if you want to meet for a bit while I am there.
 
Thanks!
Geoffrey Soroka
Biologist/Project Manager


SWCA Environmental Consultants
343 W Franklin St
Tucson, Arizona 85701
P 520.325.9194 | F 520.325.2033
 


Visit Our Website: http://www.swca.com   
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From: Marit_Alanen@fws.gov
To: Jones, Larry -FS
Cc: angela barclay (abarclay@swca.com); Sebesta, Deborah K -FS; jason_douglas@fws.gov
Subject: RE: Rosemont GIS data
Date: Wednesday, August 29, 2012 10:28:50 AM


Yep -- you can download the shapefile from our website: 


http://www.fws.gov/southwest/es/arizona/Jaguar.htm 


-- Marit 


~~~~~~~~~~~~~~~~~~~~~~~~
Marit Alanen
US Fish & Wildlife Service
201 N Bonita Ave, Suite 141
Tucson, AZ  85745
Ph: (520) 670-6150 x 234
Fx: (520) 670-6155
~~~~~~~~~~~~~~~~~~~~~~~~


"Jones, Larry -FS" <ljones02@fs.fed.us>


08/29/2012 10:13 AM


To "Sebesta, Deborah K -FS" <dsebesta@fs.fed.us>,
"jason_douglas@fws.gov" <jason_douglas@fws.gov>


cc "marit_alanen@fws.gov" <marit_alanen@fws.gov>, "angela barclay
(abarclay@swca.com)" <abarclay@swca.com>


Subject RE: Rosemont GIS data


I believe SWCA is the keeper, so would contact my counterpart, Angela Barclay (cc’ed). Jason/Marit, are there
shape files for proposed Jaguar critical habitat (are you after the overlap acreage, which of course we are
interested in also). 
  
--LLCJ 
  
  
From: Sebesta, Deborah K -FS 
Sent: Friday, August 24, 2012 5:22 PM
To: jason_douglas@fws.gov; Jones, Larry -FS
Cc: marit_alanen@fws.gov
Subject: RE: Rosemont GIS data 
  
Jason, 
I’m sure this data exists but I’m not sure who keeps it.  I’ll find out and make sure you get it. 
  
Deborah K. Sebesta 
Nogales District Biologist 
303 Old Tucson Road 
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Nogales, AZ  85624 
Phone: 520-761-6009 
Cell: 520-260-7702 
Fax: 520-281-2396 
  
  
  
From: Jason_Douglas@fws.gov [mailto:Jason_Douglas@fws.gov] 
Sent: Friday, August 24, 2012 12:42 PM
To: Sebesta, Deborah K -FS; Jones, Larry -FS
Cc: marit_alanen@fws.gov
Subject: Rosemont GIS data 
  


Debbie and/or Larry, 


Do you have spatial data that show the mine and which you can share with us? Specifically, we're
looking for GIS layers showing the pit, tailings, access roads, utility ROWs, fenceline - essentially
everything. 


If you can share, please CC the reply to Marit. 


Thank you very much in advance. 


Jason M. Douglas
Fish and Wildlife Biologist
U.S. Fish and Wildlife Service
Arizona Ecological Services Office
201 North Bonita Street, Suite 141
Tucson, Arizona 85745
(520) 670-6150, extension 226 (voice)
(520) 670-6155 (fax)
http://www.fws.gov/southwest/es/arizona/


This electronic message contains information generated by the USDA solely for the
intended recipients. Any unauthorized interception of this message or the use or
disclosure of the information it contains may violate the law and subject the violator
to civil or criminal penalties. If you believe you have received this message in error,
please notify the sender and delete the email immediately.
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From: Jones, Larry -FS
To: Angela Barclay
Cc: Chris Garrett
Subject: RE: moving forward on BA
Date: Wednesday, April 25, 2012 2:42:10 PM


Thanks…that sounds good. I will be here Friday and Monday, but the rest of the week is the
Madrean conference. I just got a voice mail from Brian L, so will try to prod them for CM’s.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Wednesday, April 25, 2012 1:43 PM
To: Jones, Larry -FS
Cc: Chris Garrett
Subject: RE: moving forward on BA
 
Hi Larry,
 
I have been working on it but admittedly, I wish I were further along. I still need to work on the
Jaguar and Ocelot sections (I’ve done a lot of reading and research) within the FEDERALLY LISTED
SPECIES AND DESIGNATED OR PROPOSED CRITICAL HABITAT section, and I have to work on the
rewrite of the impacts sections for Jaguar and Ocelot and all aquatic species in the EFFECTS
ANALYSIS section. I’m also still waiting on some figure revisions and more specifics on the
groundwater drawdown models. How about if I gave it to you in pieces? I could provide you with
the first half (up to the FEDERALLY LISTED SPECIES AND DESIGNATED OR PROPOSED CRITICAL
HABITAT section) by Friday morning, and (hopefully) the rest next Monday? It may not have any
other internal SWCA review before I give it to you. Let me know what you think…
 
Thanks,
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Wednesday, April 25, 2012 1:29 PM
To: Angela Barclay
Subject: moving forward on BA
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Hey Angela—
 
I called SWCA and heard you are teleworking today. Even though WestLand (I tried calling them,
too) and FWS are not coming through with their BA-related products in a timely manner, I want to
proceed with the BA in order to get consultation started. So please compile what you have into the
draft BA in Word format (so I can comment directly on the BA via track changes) and send to me for
review. If FWS or WestLand then gives us some input, we can quickly incorporate into the draft.
Otherwise, let’s do everything we can to ready the BA for FWS and I will submit to them to get the
consultation clock started. What we don’t offer as conservation measures may become terms and
conditions, anyway. I have been told the BA is the hold-up on the project now, so I don’t want this
to keep dragging on.
 
I do not have to go to the field on Friday, so it is best if I can have it Friday morning to work on.
 
Thanks!
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Jason_Douglas@fws.gov
To: Jones, Larry -FS
Subject: August 29, 2012 USFWS letter
Date: Thursday, September 06, 2012 8:14:19 AM
Attachments: Rosemont 60 day extension request signed Aug 29. 2012.PDF


Larry, 


I would hope that the hard copy has already arrived with Jim Upchurch and been circulated to the
team. If not, and just barely in advance of this morning's meeting, here's a copy of our recent extension
request. A draft BO would otherwise be due today. 


Take care. 


Jason M. Douglas
Fish and Wildlife Biologist
U.S. Fish and Wildlife Service
Arizona Ecological Services Office
201 North Bonita Street, Suite 141
Tucson, Arizona 85745
(520) 670-6150, extension 226 (voice)
(520) 670-6155 (fax)
http://www.fws.gov/southwest/es/arizona/ 
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From: Roth, Melinda D -FS
To: Jones, Larry -FS
Subject: RE: Rosemont FY2013 workplan
Date: Tuesday, June 26, 2012 4:08:53 PM
Attachments: image001.png


As of June 2 (67% of the year), you have used 26 of the 60 days allocated (43%).
 
From: Jones, Larry -FS 
Sent: Monday, June 25, 2012 1:13 PM
To: Roth, Melinda D -FS
Cc: Medlock, Paula -FS
Subject: RE: Rosemont FY2013 workplan
 
Seems reasonable…how am I doing this year so far?
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Roth, Melinda D -FS 
Sent: Monday, June 25, 2012 9:34 AM
To: Kriegel, Debby -FS; Shafiqullah, Salek -FS; Everson, Beverley A -FS; Keyes, Walter -FS; Jones, Larry
-FS; Davis, Sarah L -FS; Gillespie, William B -FS; Campbell, Andrea W -FS; Schewel, Heidi -FS
Subject: Rosemont FY2013 workplan
 
Attached is a table with personnel days for the Rosemont project in FY2013.  In 2013 we should be
completing all analyses and releasing the next version of the EIS (revised or final not yet decided). 
Appeals may follow that.  Assuming we release a Final in February 2013, appeals would be resolved
in May.  If we go with a revised Draft the timeline would stretch out 3-6 months.  Please let me
know if the number of days for you and others seem reasonable.  Dan is requesting this info for the
mid-July FLT meeting.  Thx.
 
Mindee Roth
Rosemont Copper Project Manager
520 388-8319
mroth@fs.fed.us
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Go Cats!
 








From: Jones, Larry -FS
To: jason_douglas@fws.gov
Cc: angela barclay (abarclay@swca.com)
Subject: RE: Draft Rosemont BA review by USFWS
Date: Friday, May 11, 2012 4:32:39 PM


FYI…Actually, I am still working on the BA review and will get it to SWCA next week, but Angela
won’t be around to work on it till the following week…but we’re plugging along…
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Jones, Larry -FS 
Sent: Tuesday, May 08, 2012 12:54 PM
To: jason_douglas@fws.gov
Cc: Jean_Calhoun@fws.gov; angela barclay (abarclay@swca.com)
Subject: RE: Draft Rosemont BA review by USFWS
 
We’re shooting for this week or early next. We’ll do our best to incorporate what we get from you.
Thanks.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Jason_Douglas@fws.gov [mailto:Jason_Douglas@fws.gov] 
Sent: Tuesday, May 08, 2012 7:44 AM
To: Jones, Larry -FS
Cc: Jean_Calhoun@fws.gov
Subject: Draft Rosemont BA review by USFWS
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Larry, 


Jean Calhoun mentioned that the Final BA and, presumably, a request for formal consultation will be
transmitted this week. I understand we haven't sent your our review comments yet, but I'm working with
my colleagues to get them sent out this week. 


With regards, 


Jason M. Douglas
Fish and Wildlife Biologist
U.S. Fish and Wildlife Service
Arizona Ecological Services Field Office
201 North Bonita Street, Suite 141
Tucson, Arizona 85745
(520) 670-6150, extension 226 (voice)
(520) 670-6155 (fax)
http://www.fws.gov/southwest/es/arizona/
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From: Jones, Larry -FS
To: Jean_Calhoun@fws.gov
Cc: jason_douglas@fws.gov; scott_richardson@fws.gov
Subject: RE: DRAFT Biological Assessment for review for meeting on 14 February 2012
Date: Thursday, January 26, 2012 12:08:20 PM


I'll bring a couple hard copies by this afternoon and a thumbdrive so you can download the draft BA
electronically and have access to color maps and figures.  Weren't you also asking to see our white
papers on Jaguar determinations (Ricks and mine, but WestLand  [Rosemont contractors] also has a
report on effects determination). These reports somewhat apply to Ocelot also.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Jean_Calhoun@fws.gov [mailto:Jean_Calhoun@fws.gov] 
Sent: Wednesday, January 25, 2012 5:45 PM
To: Jones, Larry -FS
Cc: jason_douglas@fws.gov; scott_richardson@fws.gov
Subject: Re: DRAFT Biological Assessment for review for meeting on 14 February 2012
 


Hi Larry, 


Thanks for sending this along.  It would be helpful if you could also send us a hard copy or two that
includes maps and other figures. 
Thanks 


Jean A. Calhoun
Assistant Field Supervisor
U.S. Fish & Wildlife Service
Arizona Ecological Services Office
201 North Bonita Avenue, Suite 141
Tucson, AZ 85745
Office:  (520) 670-6150 ext. 223
Fax:  (520) 670-6155 


"Jones, Larry -FS" <ljones02@fs.fed.us>


01/25/2012 05:03 PM


To "Radke, Marcia F (mradke@blm.gov)" <mradke@blm.gov>, "Gerhart,
Richard A -FS" <rgerhart@fs.fed.us>, "angela barclay
(abarclay@swca.com)" <abarclay@swca.com>, "jeff simms
(Jeff_Simms@blm.gov)" <Jeff_Simms@blm.gov>, "kathy arnold
(karnold@rosemontcopper.com)" <karnold@rosemontcopper.com>,
"brian lindenlaub (blindenlaub@westlandresources.com)"
<blindenlaub@westlandresources.com>, "jim tress
(jtress@westlandresources.com)" <jtress@westlandresources.com>,
"Jean_Calhoun@fws.gov" <Jean_Calhoun@fws.gov>,
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"jason_douglas@fws.gov" <jason_douglas@fws.gov>,
"scott_richardson@fws.gov" <scott_richardson@fws.gov>,
"JWindes@azgfd.gov" <JWindes@azgfd.gov>, "jeff sorensen
(jsorensen@azgfd.gov)" <jsorensen@azgfd.gov>,
"jsturgess@augustaresource.com"
<jsturgess@augustaresource.com>


cc "dan moore (d3moore@blm.gov)" <d3moore@blm.gov>, "Melissa
Polm (mpolm@swca.com)" <mpolm@swca.com>, "Roth, Melinda D -
FS" <mroth@fs.fed.us>, "Everson, Beverley A -FS"
<beverson@fs.fed.us>, "Laford, Reta -FS" <rlaford@fs.fed.us>


Subject DRAFT Biological Assessment for review for meeting on 14 February
2012


 


Attached is the deliberative draft Biological Assessment for your review. Please look it over for our meeting on
14 February 2012 at the Tucson federal buidling (basement conference room 0930). Agency contacts may wish
to have their specialists review the appropriate sections for their input. Of course, this is a draft and it is subject
to change, so we welcome input at this stage from the federal agencies, the proponent, contractors representing
the agencies and proponent, and Arizona Game and Fish Department (per Memorandum of Understanding). 
  
Larry Jones 
Biologist 
Climate Change Coordinator 
SW PARC Senior Chair 
Coronado National Forest 
300 W Congress 
Tucson, AZ 85701 
  
520-388-8375 
ljones02@fs.fed.us 
 [attachment "Jan2012DeliberativeDraftRosemontCopperProjectBioAssessmentNoFigs.pdf" deleted by Jean
Calhoun/R2/FWS/DOI]
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From: Jones, Larry -FS
To: Angela Barclay
Cc: Roth, Melinda D -FS
Subject: RE: Rosemont Conservation Measures Summary
Date: Friday, April 27, 2012 1:36:40 PM


Thanks. I hadn’t received it. And…wow…I totally did not say that we would transmit BA to FWS the
afternoon of the day I get a draft to review!
 
After talking to Mindee, we should try to make the submittal to FWS mid-May, which is what her
timeline indicates. That will be pretty tight since the Madrean Archipelago meeting is almost the
entire first week of May (I am giving a presentation, submitting a paper, chairing two sessions, and
setting up a SW PARC booth…and would otherwise be exceedingly bummed if I had to miss that).
Will you and/or Eleanor have ample time to work on the BA for the first two weeks of May?
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Thursday, April 26, 2012 9:07 AM
To: Jones, Larry -FS
Subject: FW: Rosemont Conservation Measures Summary
 
Good morning Larry,
 
I received this from WestLand this morning. Not sure if you received it so I am forwarding to you.
I’m concerned about his reference to the submittal schedule – do we need to talk today?
 
Thanks,
 
Angela
^..^  ^..^
 
From: Brian Lindenlaub [mailto:blindenlaub@westlandresources.com] 
Sent: Thursday, April 26, 2012 8:42 AM
To: Angela Barclay
Cc: Kathy Arnold; Jim Tress
Subject: Rosemont Conservation Measures Summary
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Angela,
 
Please find attached both a PDF and MS Word copy of the Rosemont Conservation Measures Summary.
We have written them with the idea that they could be readily inserted into your BA as part of the
project description. After speaking with Larry Jones yesterday, we understand that if he can have a
draft of the BA tomorrow morning he could have the final over to the USFWS as soon as that
afternoon.
 
I will call you directly to discuss.
 
Regards,
Brian Lindenlaub
WestLand Resources, Inc.








From: Jones, Larry -FS
To: Brian Lindenlaub
Cc: Stamer, Marc -FS; angela barclay (abarclay@swca.com); David Cerasale; Erica Robles; Norman James; Jim


Tress
Subject: RE: meet next week
Date: Monday, January 07, 2013 2:18:44 PM


WestLand--
 
A reminder you were to send me a spreadsheet with conservation measures to cross-check what I
am inputting into the January SBA.
 
--LLCJ
 
 
From: Brian Lindenlaub [mailto:blindenlaub@westlandresources.com] 
Sent: Monday, January 07, 2013 9:01 AM
To: Jones, Larry -FS
Cc: Stamer, Marc -FS; angela barclay (abarclay@swca.com); David Cerasale; Erica Robles; Norman
James; Jim Tress
Subject: RE: meet next week
 
Larry,
 
Tomorrow morning at 8 AM works best on this end, and we anticipate being done well before
noon. We will forward you directions to our office shortly.
 
Angela,
 
If you can send us a number where you will be, we will call you from the meeting. If others would
like to participate by phone, we will set up a conference bridge.
 
Regards,
Brian Lindenlaub | Principal
WestLand Resources, Inc.
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Monday, January 07, 2013 8:55 AM
To: Jim Tress
Cc: Stamer, Marc -FS; angela barclay (abarclay@swca.com); David Cerasale; Brian Lindenlaub; Erica
Robles; Norman James
Subject: RE: meet next week
Importance: High
 
Let’s do it then. Meet tomorrow at WestLand. What time? And do you have directions to your
place? I have to end by 1200 Noon. I saw in a different email that Angela said she could join by
phone from Phoenix if you could set her up. Thanks!
 
--Larry Jones
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From: Jim Tress [mailto:jtress@westlandresources.com] 
Sent: Thursday, January 03, 2013 5:19 PM
To: Jones, Larry -FS
Cc: Stamer, Marc -FS; angela barclay (abarclay@swca.com); David Cerasale; Brian Lindenlaub; Erica
Robles; Norman James
Subject: RE: meet next week
 


Larry, for my schedule the 8th in the morning would be best.   Would you like to come to our
office.  We can set up a go-to meeting and work with Norm out of Phx.  Let me know.
 
Jim Tress | Principal
WestLand Resources, Inc.
4001 E Paradise Falls Drive | Tucson, AZ 85712
Office: (520) 206-9585 | Fax: (520) 206-9518
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Thursday, January 03, 2013 12:47 PM
To: Jim Tress
Cc: Stamer, Marc -FS; angela barclay (abarclay@swca.com)
Subject: meet next week
 
Jim et al.--
 
I am gone rest of this week, then can be available on Tuesday morn or (better yet) Thursday


afternoon (8th morn or 10th afternoon, respectively). I have on my calendar a Rosemont meeting
at FWS on Monday…is that still on or was it an alternate date for the meeting today? The following
week I am mostly around. We could meet at your place if you remind me where you are located (or
I could google it).
 
--Larry Jones
 
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Jones, Larry -FS
To: JWindes@azgfd.gov
Subject: RE: Rosemont Wildlife Mitigation/Monitoring Workgroup
Date: Friday, May 25, 2012 1:07:02 PM


Thanks...Mindee is getting me the emails of coop agency contacts.


Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701


520-388-8375
ljones02@fs.fed.us


-----Original Message-----
From: John Windes [mailto:JWindes@azgfd.gov]
Sent: Friday, May 25, 2012 12:28 PM
To: Jones, Larry -FS
Subject: Re: Rosemont Wildlife Mitigation/Monitoring Workgroup


I'm pretty open except for a few days here and there


----- Original Message -----
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us]
Sent: Friday, May 25, 2012 10:54 AM
To: John Windes
Cc: Roth, Melinda D -FS <mroth@fs.fed.us>
Subject: RE: Rosemont Wildlife Mitigation/Monitoring Workgroup


Thanks, John. I'll talk to Mindee and I expect we'll set up a doodle poll. Any blocks of time you would
recommend for doodling/not doodling?


Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager Climate Change Coordinator SW PARC Senior
Chair Coronado National Forest
300 W Congress
Tucson, AZ 85701


520-388-8375
ljones02@fs.fed.us


-----Original Message-----
From: John Windes [mailto:JWindes@azgfd.gov]
Sent: Friday, May 25, 2012 9:53 AM
To: Jones, Larry -FS
Cc: Roth, Melinda D -FS
Subject: Rosemont Wildlife Mitigation/Monitoring Workgroup


Hey Larry,


The Rosemont Cooperating agencies identified a need for a wildlife working group.  Jim Upchurch said
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that you would be the point of contact and to get with you about setting up some meetings, so I'm
doing that.  I'd like to offer up our conference room as a meeting location.  Mindee said she'd be
copying all the cooperators on any meetings set up so I've cc'd her on this.


This electronic message contains information generated by the USDA solely for the intended recipients.
Any unauthorized interception of this message or the use or disclosure of the information it contains
may violate the law and subject the violator to civil or criminal penalties. If you believe you have
received this message in error, please notify the sender and delete the email immediately.








From: Everson, Beverley A -FS
To: Belauskas, Alan -FS; Elek, Arthur S -FS; Kriegel, Debby -FS; Curiel, Eli -FS; McKay, George -FS; Schewel, Heidi


-FS; Jones, Larry -FS; Roth, Melinda D -FS; Laford, Reta -FS; Lefevre, Robert -FS; Shafiqullah, Salek -FS;
Lockwood, Sean -FS; Davis, Sarah L -FS; Emmett, Tami -FS; Keyes, Walter -FS; Gillespie, William B -FS;
Gerhart, Richard A -FS; Copeland, James -FS; Kaplan, Marc -FS; Campbell, Andrea W -FS; Melissa Polm; Lane,
Cornelia D -FS


Subject: Agenda 2-22 Rosemont Extended IDT Meeting Tomorrow
Date: Tuesday, February 21, 2012 2:01:32 PM
Attachments: Agenda 2-22 Rosemont IDT Meeting (2).docx


Hi Team,
 
Enclosed is the agenda for the meeting tomorrow.  We will be meeting in Basement Room A at
9:00, and will have a full day meeting with a one hour lunch.
 
Please be prepared for the meeting as follows:
 


·         Be able to provide brief updates on important recent or upcoming meetings relative to
your resource area, and (again, briefly, and just the highlights), your response to
Rosemont's response letter of Feb. 10, responding to our letter to them in December
regarding needs for FEIS completion (I will resend the link to the letter and attachments
following this email).


 
·         Bring your notebooks from the Interdisciplinary Team EIS Workshop.


 
·         Bring your hard copy of the DEIS if you have one.  Note that I still have a couple of copies in


my office - come see me if you would like to have one.  Otherwise, we should have enough
copies in the meeting tomorrow to share.


 
See you in the morning - should be a good meeting!
 
Bev
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Draft Agenda Items for February 22, 2012 Rosemont ID Team Meeting


Agenda


Rosemont Copper Project ID Team Meeting


February 22, 2012





			Time


			Topic


			Discussion Lead


			Information / decision/working item





			9 - 9:30 am


			Update on ongoing work


			Bev and team


			Information





			9:30-10:00


			Revised No Action Alternative


			Terry


			Discussion and team decision – adequate description and addressing in effects analysis





			10:00-10:30


Break as needed


			Mitigation and Monitoring 


			Jonathan


			Information – current status and next steps








			10:30-10:45


			Break


			


			





			 10:45-12:00


			Response to Comments 


			Melissa/Terry


			Information/Discussion


Working Session





			 12:00-1:00


			Lunch


			


			





			1:00-1:45


			Response to Comments (continued)


			Melissa/Terry


			Working Session





			1:45-2:15


			Forest Plan Amendment


			Jennifer/Terry


			Information / Discussion





			2:15 – 2:45


			Revised list of past, present and reasonably foreseeable actions


			Terry/Andrea


			Information – revised list, incorporating into cumulative effects analysis, next steps





			2:45-3:00


			Break


			


			





			3:00-4:00





			Arizona Trail


			Debby/Terry





			Discussion / working item – location and resources that may need additional analysis








			4:00-4:15


			Mandatory Findings and Rationale for Bounds of Analysis


			Terry


			Information – how, where and what to address





			4:15-4:30


			Meeting Recap 


			All


			What worked – what did not; is team getting what they need from these meetings?

























From: Angela Barclay
To: Jones, Larry -FS
Subject: RE: BA addendum
Date: Wednesday, September 12, 2012 2:11:44 PM


Hi Larry,
 
I might have time to get started on making changes to the resources reports tomorrow, so I
thought I’d see if you’d had a chance to review any of the EIS. I could make changes to the
beginning of the all the reports if you could provide me with comments up to Special Status Species
(bottom of page 29).
 
Thanks!
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Friday, September 07, 2012 7:41 AM
To: Angela Barclay
Subject: RE: BA addendum
 
Thanks, and yep I got the EIS attachment.
 
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Thursday, September 06, 2012 4:17 PM
To: Jones, Larry -FS
Subject: BA addendum
 
Larry,
 
Below is a bulleted list of things that were changed in the EIS that we should consider including in
the BA addendum:
 


·         ACTION AREA
o    More detailed description of project and action areas
o    Project Description


§  Changes to preferred alternative (e.g., removal of heap leach, changes to
stormwater management, etc.)


o    Reclamation and Closure
§  Update based on new Preliminary Reclamation and Closure Plan


o    Mitigation Measures Incorporated into the Project Design
§  There may be a few changes to this section (e.g., new Preliminary Invasive


Species Management Plan)
·         ENVIRONMENTAL BASELINE


o    Biophysical Features



mailto:abarclay@swca.com

mailto:ljones02@fs.fed.us





§  Update numbers of springs, etc. in action area and provide a new (or more
detailed?) figure of surface water in action/project area (Chris is going to
help with this)


o    Vegetation Communities            
§  Update acreages for all veg types
§  Replace old riparian text with new
§  Provide new veg figure


o    Existing Disturbances
§  Add info about past fires


·         FEDERALLY LISTED SPECIES…
o    Huachuca water umbel


§  Arizona Distribution and Abundance
·         With all the documented occurrences of this species in Cienega


Creek, may want to consider striking this sentence: “The majority of
plants in Arizona are found along the San Pedro River.”


o    Jaguar
§  Add heading and text for proposed critical habitat (PCH)
§  Replace figure 10 with figure showing PCH (and possibly associated text citing


Hatten et al. ?)
o    Southwestern willow flycatcher


§  Critical Habitat Designation
·         Add new PCH (July 2012) in Cienega Creek (?) and Empire Gulch
·         Revise figure 14 to reflect changes to PCH


·         EFFECTS ANALYSIS
o    Topographic, Hydrologic, and Vegetation Considerations


§  Update
o    Add impacts from dust and air pollutants, noise and vibrations, and artificial night


lighting
o    Species


§  Chiricahua leopard frog (CLF)
·         DIRECT AND INDIRECT EFFECTS


o    Add impacts from fugitive dust and air pollutants
o    Confirm # and locations fed by groundwater and which ones


would be indirectly impacted by groundwater drawdown
o    Remove the following text pertaining to primary constituent


elements (PCEs) because dust impacts to vegetation is only
expected to occur within the perimeter fence and there is
no designated critical habitat for CLF within the perimeter
fence.
§  “Cover vegetation at the edge of stock tanks…


increasing the exposure of tadpoles and adults to
vertebrate predation and desiccation (SWESAT
2008).”


o    Add description of potential impacts (noise) from rerouting
AZ Trail through Oak Creek Canyon.







§  Gila chub
·         DIRECT AND INDIRECT EFFECTS


o    Strike reference to impacts to water quality PCE including last
four sentences of last paragraph on page 109


§  Gila chub
·         DIRECT AND INDIRECT EFFECTS


o    Strike second paragraph on page 110 because storm water
flows are not expected to decrease in past the confluence
of Davidson Canyon with Cienega Creek


§  Jaguar
·         DIRECT AND INDIRECT EFFECTS


o    Add impacts from fugitive dust and air pollutants
o    Add acreages for direct and impacts to PCH and discuss


impacts to PCEs
·         DETERMINATION OF EFFECT


o    Add for PCH
§  Lesser long-nosed bat


·         DIRECT AND INDIRECT EFFECTS
o    Add impacts from fugitive dust and air pollutants


§  Ocelot
·         DIRECT AND INDIRECT EFFECTS


o    Add impacts from fugitive dust and air pollutants
§  Southwestern willow flycatcher


·         DIRECT AND INDIRECT EFFECTS
o    Add Empire Gulch to known locations within PCH that are


supported by groundwater (see page 121, last paragraph)
o    Add sentence about how project would impact insect prey


populations (PCE)
·         DETERMINATION OF EFFECT


o    Modify for PCH
·         LITERATURE CITED


o    Above changes will add several new references
·         APPENDIX B


o    Replace with current version (attached)
 
Other things to note:


·         In the BA we describe direct impacts as those that occur within the fenceline (which was
the perimeter fence) and now we describe direct impacts as those that occur within the
security, so our numbers between the two documents might not match up perfectly (e.g., #
of known CLF locations).


·         We may want to revisit Cumulative Effects for each species to make sure we’ve adequately
covered this.


 
Did you get my earlier email with the current version of the EIS attached? It was large, so I just
wanted to make sure.







 
Thanks!


 
Angela M.D. Barclay, M.S.
Senior Natural Resource Specialist


SWCA Environmental Consultants
343 West Franklin Street
Tucson, Arizona 85701
P 520.325.9194 | F 520.325.2033
 


Visit Our Website: http://www.swca.com  
Find us on Facebook: http://on.fb.me/SWCA-Environmental
See us on LinkedIn:  http://www.linkedin.com/company/swca-environmental-consultants
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.



http://www.swca.com/

http://on.fb.me/SWCA-Environmental

http://www.linkedin.com/company/swca-environmental-consultants






From: Jones, Larry -FS
To: Roth, Melinda D -FS
Cc: Everson, Beverley A -FS; cgarrett@swca.com
Subject: RE: Rosemont Section 7 Consultation briefing
Date: Friday, April 13, 2012 1:02:06 PM
Attachments: image001.png


If Jim wants an in-person update, I am thinking Monday afternoon or Tuesday are probably best,
because I think I am scheduling Wed in Safford, then gone Thurs-Tues. Otherwise I can email an
update with the gist of what transpires before Thursday. I know timeframes will be discussed.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Roth, Melinda D -FS 
Sent: Friday, April 13, 2012 12:35 PM
To: Jones, Larry -FS
Cc: Everson, Beverley A -FS; cgarrett@swca.com
Subject: RE: Rosemont Section 7 Consultation briefing
 
Thanks for the update Larry.  Good to know discrete actions are happening.  Hopefully after
Monday’s meeting you can provide more detail, including timeframes for next steps.  Thx again.
 
From: Jones, Larry -FS 
Sent: Friday, April 13, 2012 7:50 AM
To: Roth, Melinda D -FS; Upchurch, Jim -FS
Cc: Ruyle, Jennifer -FS; Everson, Beverley A -FS
Subject: RE: Rosemont Section 7 Consultation briefing
 
Mindee/Jim:
 
A briefing on Tues or Wed would be best because there will be a meeting on this topic on Monday
(rescheduled from last week). I’m on A/L Thurs thru Tues. Basically, SWCA and WestLand are
getting together (and I hope to join) to develop Conservation Measures per a guidance email I sent
last week. AGFD sent a letter to me/Jim about Conservation Measures to consider. I will share that
with the consultants. FWS was supposed to provide a letter with species-specific comments on all
of the T and E species and Critical Habitat from their taxa leads, but that letter has not arrived yet.
Nevertheless, I spoke to SWCA and we agree this has been lingering too long and we (SWCA
especially) will take the bull by the horns; hence the meeting Monday. The CMs (NOT including
mitigation lands) are the major hold up now, but w/o FWS letter, we cannot be sure we will
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address their concerns in a BA.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Roth, Melinda D -FS 
Sent: Thursday, April 12, 2012 2:03 PM
To: Jones, Larry -FS
Cc: Ruyle, Jennifer -FS; Everson, Beverley A -FS; Roth, Melinda D -FS
Subject: Rosemont Section 7 Consultation briefing
 
Jim would like to know where we are and what is needed to start formal consultation.  Would you
set up a time to brief him?  I would also like to listen in on your briefing.  Also, Did you get the
recent letter from AGFD regarding effects determination assumptions and ideas for conservation
measures?  Jim sent me an electronic copy earlier this week, but the letter was addressed to you. 
Thx.
 
Mindee Roth
Rosemont Copper Project Manager
520 388-8319
mroth@fs.fed.us
 


Go Cats!
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From: Angela Barclay
To: Jones, Larry -FS
Subject: Rosemont biology
Date: Thursday, September 06, 2012 1:54:53 PM
Attachments: Vol 2_BioResources_090312_sb_some_figs.docx


Hi Larry,
 
Good to catch up with you today after the meeting. Below is our bulleted to-do lists:
 


·         Me
o    Email you the current version of the biology section of the EIS (I deleted figures that


didn’t change because with all figures it is 9MB) – I’m attaching it here because
even though I said I had your home email address I can’t seem to find it now.


o    Send you a list of recent changes in the EIS that should possibly be included in the
BA addendum (I’ll work on that either later this week or early next week)


o    Start working on changes to supporting documents (but wait to move full-steam
ahead until I have comments on EIS from you)


·         You
o    Inquire about status of 2012 FS sensitive species list
o    Review current version of EIS and provide comments to me soon
o    Prepare BA addendum


 
That should get us moving in the right direction for now. Thanks!
 
Angela M.D. Barclay, M.S.
Senior Natural Resource Specialist


SWCA Environmental Consultants
343 West Franklin Street
Tucson, Arizona 85701
P 520.325.9194 | F 520.325.2033
 


Visit Our Website: http://www.swca.com  
Find us on Facebook: http://on.fb.me/SWCA-Environmental
See us on LinkedIn:  http://www.linkedin.com/company/swca-environmental-consultants
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Biological Resources


Introduction


This section discusses the affected environment and environmental consequences of the proposed action and alternatives on biological resources. Biological resources include wildlife and plant populations, as well as vegetation and biophysical resources that provide suitable habitat within the analysis area. The scope of analysis encompasses potential impacts from the proposed project, taking into consideration both the spatial extent (spatial analysis area) and duration of impacts (temporal bounds of analysis area). 


The analysis area for biological resources is defined as the project area (i.e., the area that is composed of the open pit, waste rock storage area, tailings area, plant site and ancillary facilities, fenced area around the mine (security fence), and mine primary and secondary access roads), plus a larger surrounding area that may experience direct or indirect temporal and spatial impacts from the proposed project. Temporally, the potential onsite and offsite impacts resulting from the proposed project encompass all the activities associated with construction, operation, reclamation, and postclosure. The analysis area for this analysis is based on (1) areas outside the mine footprint that may be affected by vibrations and noise, dust and air pollutants, artificial night lighting, and other mining activities; (2) all areas for which mining activity may affect groundwater and surface water; and (3) other areas outside the footprint that are related to mining activity, such as road modifications, power lines, pipelines, and the proposed rerouting of the Arizona National Scenic Trail (i.e., connected actions). The analysis area totals approximately 146,126 acres (Figure 51). The analysis area is located primarily in Pima County but also encompasses a small portion of Santa Cruz County; 65,777 acres within the analysis area are on lands administered by the Forest Service and Bureau of Land Management, and the remaining 80,349 acres within the analysis area on Arizona State Land Department State Trust land and private land. A large portion of the Bureau of Land Management acreage in the analysis area includes the Las Cienegas National Conservation Area, primarily as a result of concerns regarding potential groundwater drawdown impacts within Cienega Creek and Empire Gulch. The Las Cienegas National Conservation Area is managed by the Bureau of Land Management, includes wetlands administered by the Bureau of Land Management, and provides aquatic and riparian habitat. The larger analysis area was drawn to consider the impacts of vibrations and noise, dust and air pollutants, artificial night lighting, groundwater drawdown, and surface water reduction.


The analysis area includes vegetation communities, surface water drainages, and onsite physical and topographic features (e.g., mountains, caves and mine adits/shafts, seeps and springs, stock tanks, rocky outcrops, etc.) that may be directly impacted by the project. The analysis area also includes the indirect downgradient impacts on the surface water and groundwater environments that would result from the onsite diversion and impoundment of surface water;[footnoteRef:1] the impacts on springs and seeps  [1:  The analysis area is partially defined by a combination of the extent of the Montgomery and Associates Inc. (2010) and Tetra Tech (2010) 5-foot drawdown contours of the 1,000-year models. See the “Groundwater Quantity,” “Surface Water Quantity,” and “Surface Water Quality” sections.] 










Figure 51. Analysis area for biological resources






outside the project area;[footnoteRef:2] and the impacts of vibrations[footnoteRef:3], noise,[footnoteRef:4] dust and air pollutants,[footnoteRef:5] and artificial night lighting[footnoteRef:6] resulting from the construction and operations of the mine, electric power lines, water pipeline, and the proposed rerouting of the Arizona National Scenic Trail. Therefore, the analysis area includes the following: (1) drainages that receive surface water discharge from the mine site, including Barrel Canyon and Davidson Canyon Wash past its confluence with Cienega Creek to Pantano Dam; (2) springs and seeps within the area of projected groundwater drawdown associated with the mine pit, including Empire Gulch and Cienega Creek, which contain wetlands administered by the Bureau of Land Management; and (3) areas adjacent to the mine site and transportation and utility corridors (including the primary and secondary access road locations) that may be impacted by vibrations and noise, dust and air pollutants, and artificial night lighting. The temporal analysis period includes 24 hours of vibrations, noise, dust, and light for the period of construction, operation, reclamation and closure; up to 100 years for habitat alteration and reclamation; and up to 1,000 years after closure of the mine for the potential for groundwater drawdown and potential changes to riparian habitat. Disruption of surface water flow would result from the capture of runoff in the pit and stormwater diversions and are only expected to occur along the Barrel Canyon drainage and through Davidson Canyon to its confluence with Cienega Creek. No groundwater quality or surface water quality impacts are expected to occur that would impact biological resources. [2:  Ibid.]  [3:  Vibrations from daily blasting are expected to be felt 1 to 2 miles from the project area (see “Noise” resource section).]  [4:  The analysis area is partially defined by 50 A-weighted decibel (dBA) surface blasting and 55 dBA traffic noise contours, an area that is approximately 54,336 acres (Tetra Tech 2008, 2009). Note that it has been determined that weighting systems developed for humans (i.e., dBA) are not necessarily appropriate for wildlife species; however, weighting is species specific, and received sound levels depend on many factors (e.g., distance from source to receiver, source emission strength, source directivity, atmospheric attenuation, terrain, ground cover, weather, and frequency energy) (Pater et al. 2009). See the “Noise” and “Transportation/Access” resource sections.]  [5:  Impacts from dust and air pollutants to plants and wildlife could occur within the fenceline of each action alternative, where exceedances of primary and secondary National Ambient Air Quality Standards are modeled to occur (see “Air Quality and Climate Change” resource section).]  [6:  The analysis area is partially defined by the results of the Dark Sky Partners LLC’s (2010) analysis on the night sky and includes the three observation locations that will receive the greatest amount of impacts from increased light resulting from the proposed project (see “Dark Skies” resource section).] 



Changes from the Draft Environmental Impact Statement


Several changes were made in response to public and agency comments on the DEIS and to reflect refinement of the action alternatives and connected actions. Below is a bulleted list highlighting these changes:


· Added analysis of the connected action of rerouting of the Arizona National Scenic Trail


· Moved Issue 4, Impact of Springs, Seeps, and Riparian Habitats, associated Factors for Alternative Comparison, and most of associated discussions for spring, seeps, and riparian area to “Seeps, Springs and Riparian Areas” resource section of chapter 3


· Elaborated on sources used for analysis when species-specific survey data were not available


· Updated information about the Sonoran Desert Conservation Plan and associated Multi-Species Conservation Plan


· Table of summary of special status plant and animal species (table 97)


· Added species to list that were retained for further analysis of impacts for the proposed project to reflect the reroute of the Arizona National Scenic Trail as a connected action and in response to public comments


· Updated the status of several species within this table


· Added columns to indicate which species have been documented within the analysis area and project area


· Updated the summary of effects (table 98)


· Updated and added more information in the “Affected Environment” section for the “Relevant Laws, Regulations, Policies, and Plans” part of the section


· Provided more details about past and existing disturbances in the analysis area


· Updated and added more information in the “Affected Environment” and “Environmental Consequences” part of the section for


· biophysical features


· vegetation communities


· special status species


· Added a section in the “Environmental Consequences” part of the section describing impacts from dust and air pollutants, noise and vibration, and artificial night lighting


· Revised the “Environmental Consequences” part of the section for all action alternatives


· Updated the list of reasonably foreseeable actions that could contribute to cumulative impacts of the proposed project


· Included a section on the potential impacts of climate change


· Updated the “Mitigation Effectiveness” part of the section


Issues, Cause and Effect Relationships of Concern


Issue 5: Impact on Plants and Animals


This group of issues focuses on the effects on plant and animal populations and habitats. Many aspects of the mine operations have the potential to affect individuals, populations, and habitat for plants and animals, including special status species. Species of conservation concern could be affected. This issue includes the potential for impacts on wildlife as a result of landscape alteration and as a result of light, noise, vibration, traffic, and other disturbance from the proposed mine operations.


Issue 5A: Vegetation


The pit, plant, tailings and waste piles, road and utility corridors, and other facilities have the potential to permanently change vegetation, and reclamation may not restore vegetation to preproject conditions. 


Issue 5A Factor for Alternative Comparison


Vegetation permanently lost or modified, by vegetation type (acres)


Issue 5B: Habitat Loss


The mine and ancillary facilities could result in a loss of habitat for numerous plant and animal species. Potential impacts could include loss of riparian habitat and fragmentation of riparian habitat and corridors, including Cienega Creek.


Issue 5B Factors for Alternative Comparison


Habitat lost, modified, or indirectly impacted (acres)


Qualitative assessment of impacts to aquatic habitats and surface water that supports wildlife and plants such as stock tanks, seeps, and springs


Qualitative assessment of how changes in the function of riparian areas could impact wildlife habitat 


Issue 5C: Nonnative Species


The mine and its operations have the potential create conditions conducive to the introduction, establishment, and/or spread of nonnative species, which may out-compete native plants and animals. Forest Service and other Federal, State, and local laws, regulations, policies, and plans contain management direction for invasive plants. 


Issue 5C Factor for Alternative Comparison


Acres of disturbance that could create conditions conducive for invasive species


Issue 5D: Wildlife Movement


The mine and its operations could potentially modify and/or fragment wildlife habitats and/or reduce connectivity between habitats. The transportation system and increased traffic could result in more wildlife roadkills. 


Issue 5D Factors for Alternative Comparison


Qualitative assessment of the change in movement corridors and connectivity between wildlife habitats


Quantitative assessment of mortality of various animal species resulting from increased volume of traffic related to mine operations 


Issue 5E: Special Status Species or Species of Concern


The mine operations have the potential to impact habitat for species of concern. Species of concern include those afforded protection under the Endangered Species Act, Forest Service and Bureau of Land Management sensitive species, Forest Service management indicator species, migratory birds of conservation concern,[footnoteRef:7] Arizona Game and Fish Department’s wildlife of special concern in Arizona, and the Sonoran Desert Conservation Plan/Multiple Species Conservation Plan priority vulnerable species.  [7:  Migratory birds of conservation concern includes species listed as either National Partners in Flight priority bird species or migratory nongame birds of management concern in the United States.] 



Issue 5E Factors for Alternative Comparison


Habitat lost for each species of concern (acres)


Potential to affect the population viability of any species


Issue 5F: Animal Behavior


Mine construction, closure and operations, including drilling and blasting, may result in noise and vibrations, which could impact animal behavior and result in negative impacts on wildlife. Nocturnal and other animals may be adversely affected by the light glow in night skies. 


Issue 5F Factor for Alternative Comparison


Habitat impacted by noise, vibrations, and light (acres)


Qualitative assessment of effects to wildlife behavior impacted by noise, vibrations, and light


Analysis Methodology, Assumptions, Uncertain and Unknown Information 


In order to reduce the amount of uncertainty in the impacts analysis, surveys were completed to assess the distribution of several special status plant and animal species within portions of the analysis area. WestLand Resources Inc. conducted surveys in the analysis area for special status species (Buecher et al. 2010, 2011, 2012; Schmalzel and Archer 2010; WestLand Resources Inc. 2009a, 2009b, 2009d, 2010a, 2010b, 2010c, 2010d, 2011b). The surveys focused on areas of potential impact from the project, mostly around the proposed footprint. More detailed discussions of each species and important features such as springs, seeps, stock ponds, and tanks (potential habitat for Chiricahua leopard frog); mine shafts, mine adits, and natural caves (potential bat habitats); and talus slopes (potential talussnail habitat) are included in the supporting biology documents for this project. Environmental surveys also were conducted in the Rosemont area in the 1970s based on ANAMAX’s preliminary mining plans for the area (Davis and Callahan n.d. [1977]). Where species-specific survey data were not available, the analysis relied on extensive literature reviews, museum specimens, past survey efforts, the Arizona Game and Fish Department’s Arizona Heritage Geographic Information System (2012), and online locality information such as the Arizona Game and Fish Department’s Heritage Data Management System,[footnoteRef:8] U.S. Fish and Wildlife Service’s Arizona Ecological Services website,[footnoteRef:9] Southwest Environmental Information Network,[footnoteRef:10] and Sky Island Alliance’s Madrean Archipelago Biodiversity Assessment Project.[footnoteRef:11]  [8:  Abstracts and distribution maps for many Arizona plants and animals is available at: http://www.azgfd.gov/w_c/edits/species_concern.shtml.]  [9:  General species information and range/distribution information is available at: http://www.fws.gov/southwest/es/arizona/Docs_Species.htm. ]  [10:  A suite of data access technologies and a distributed network of departments, museums and agencies that provide environmental information about floral species in Arizona and beyond is available at: http://swbiodiversity.org/seinet/index.php.]  [11:  Access to a growing collection of specimen records and observations of historic and recent faunal records in the Southwestern U.S. and Northwestern Mexico’s Madrean Sky Island region (Sonora, Arizona, Chihuahua, and New Mexico) is available at: http://www.madrean.org/maba/symbfauna/.] 



For the many species for which surveys were not conducted, and information regarding the presence or absence of these species within the project and analysis areas was incomplete or unavailable, evaluating the impacts of the action alternatives was difficult. For these species, presence, and hence impacts, was assumed if habitat exists within the project and analysis areas; the project and analysis areas occur within the known range of the species; and the species are known to occur within or near the project and analysis areas. 


The wildlife and plant species addressed in this analysis were chosen from the following: (1) the 31 species listed by the U.S. Fish and Wildlife Service as either threatened, endangered, or petitioned for relisting for Pima and Santa Cruz Counties (SWCA Environmental Consultants 2012); (2) the 86 animal species and 76 plant species identified as sensitive by the regional forester for the Southwestern Region of the Forest Service (SWCA Environmental Consultants 2011a); (3) the 33 species identified as sensitive by the Bureau of Land Management for the Tucson Field Office (SWCA Environmental Consultants 2011a); (4) the 33 species and one group identified as management indicator species for the Coronado National Forest (SWCA Environmental Consultants 2011c); (5) the 105 species listed as either National Partners in Flight priority bird species or migratory nongame birds of management concern in the United States (SWCA Environmental Consultants 2011d); (6) the 44 species listed as priority vulnerable species to be covered under Pima County’s Section 10 permit (Pima County 2010, 2012; SWCA Environmental Consultants 2011b); and (7) the four candidate species (SWCA Environmental Consultants 2011b). After a series of screening processes (SWCA Environmental Consultants 2011b), it was determined that 103 special status species and one management indicator species group (table 97) would be retained for further analysis. The potential for occurrence of the species in the analysis area was based on the following: (1) documented records; (2) site-specific field surveys; (3) existing information on distribution; and (4) qualitative comparisons of the habitat requirements of each species with vegetation communities or landscape features (e.g., soils, biophysical features) within the analysis area. All special status species were first screened and analyzed within the “Biologists’ Report” (SWCA Environmental Consultants 2011b) to determine which ones needed further analysis within the supporting documents. 


Any species listed as threatened, endangered, or petitioned for relisting within Pima County (U.S. Fish and Wildlife Service 2012a) and Santa Cruz County (U.S. Fish and Wildlife Service 2012b) was screened in table 2 of the “Biologists’ Report,” and those deemed to potentially occur in areas to be impacted by the proposed project were carried through for detailed evaluation within the “Biological Assessment,” which was prepared and submitted to the U.S. Fish and Wildlife Service in June 2012 (SWCA Environmental Consultants 2012). Any species listed as sensitive by the Forest Service (2005) or Bureau of Land Management (2005) was screened in table 3 of the “Biologists’ Report,” and those deemed to potentially occur in areas to be impacted by the proposed project were carried through for detailed evaluation within the “Biological Evaluation” (SWCA Environmental Consultants 2011a). Additional Forest Service sensitive species potentially impacted by the rerouting of the Arizona National Scenic Trail were evaluated in a separate draft “Biological Evaluation” (WestLand Resources Inc. 2012). Any species or groups listed as management indicator species by the Forest Service (2011) were screened in table 4 of the “Biologists’ Report,” and those deemed to potentially occur in areas to be impacted by the proposed project were carried through for detailed evaluation within the “Management Indicator Species Report” (SWCA Environmental Consultants 2011c). Any migratory bird species on either the National Partners in Flight priority bird species or migratory nongame birds of management concern in the United States lists was screened in table 5 of the “Biologists’ Report,” and those deemed to potentially occur in areas to be impacted by the proposed project were carried through for detailed evaluation within the “Migratory Bird Analysis” (SWCA Environmental Consultants 2011d). Any priority vulnerable species listed by Pima County (Pima County 2010, 2012) or candidate species listed by the U.S. Fish and Wildlife Service (table 2 of the “Biologists’ Report”) not screened in other tables was screened in table 6 the “Biologists’ Report,” and those deemed to potentially occur in areas to be impacted by the proposed project were carried through for detailed evaluation within the “Biologists’ Report” (SWCA Environmental Consultants 2011b).






Table 97. Summary of special status plant and animal species that were retained for further analysis of impacts for the proposed Rosemont Copper Mine Project 


			Common Name 


			Scientific Name


			U.S. Fish and Wildlife Service 


			Forest Service


			Bureau of Land Management 


			State


			County


			Found in Analysis Area


			Found in Project Area*





			Plants


			


			


			


			


			


			


			


			





			Arid Throne Fleabane


			Erigeron arisolius 


			


			S


			


			


			


			X


			





			Arizona Coral-Root


			Hexalectris arizonica


			


			S


			


			


			


			


			





			Arizona (=Cochise) Giant Sedge


			Carex ultra 


			


			S


			S


			


			


			X


			X





			Arizona Manihot


			Manihot davisiae


			


			S


			


			


			


			X


			X





			Bartram Stonecrop


			Graptopetalum bartramii 


			PL


			S


			S


			SR


			


			X


			





			Beardless Chinch Weed


			Pectis imberbis 


			PL


			S


			


			


			


			X


			X





			Broad-leaf Ground-Cherry


			Physalis latiphysa


			


			S


			


			


			


			X


			





			Chihuahuan Sedge


			Carex chihuahuensis


			


			S


			


			


			


			


			





			Chiricahua Mountain Brookweed


			Samolus vagans


			


			S


			


			


			


			


			





			Coleman’s Coral-Root


			Hexalectris colemanii


			PL


			S


			S


			SR


			


			X


			X





			Greene Milkweed


			Asclepias uncialis ssp. uncialis


			


			S


			


			


			


			


			





			Huachuca Golden Aster


			Heterotheca rutteri


			


			S


			S


			


			


			X


			





			Huachuca Water Umbel


			Lilaeopsis schaffneriana var. recurva


			E, DCH**


			


			


			HS


			PVS


			X


			





			Lemmon Milkweed


			Asclepias lemmonii


			


			S


			


			


			


			


			





			Lemmon’s Lupine


			Lupinus lemmonii


			


			S


			


			


			


			


			





			Lemmon’s Stevia


			Stevia lemmonii


			


			S


			


			


			


			


			





			Lemon Lily


			Lilium parryi


			


			S


			


			


			


			


			





			Metcalfe’s Tick-Trefoil


			Desmodium metcalfei


			


			S


			


			


			


			


			





			Needle-spined Pineapple Cactus


			Echinomastus erectocentrus var. erectocentrus


			


			


			


			SR


			PVS


			X


			





			Nodding Blue-eyed Grass


			Sisyrinchium cernuum 


			


			S


			


			


			


			


			





			Pima Indian Mallow


			Abutilon parishii


			


			S


			S


			


			


			


			





			Pima Pineapple Cactus 


			Coryphantha scheeri var. robustispina


			E


			


			


			HS


			PVS


			X


			





			San Pedro River Wild Buckwheat


			Eriogonum terrenatum


			


			


			S


			


			


			


			





			Santa Cruz Striped Agave


			Agave parviflora ssp. parviflora


			


			S


			


			HS


			


			


			





			Santa Rita Yellowshow


			Amoreuxia gonzalezii 


			


			S


			


			HS


			


			X


			





			Sonoran Noseburn


			Tragia laciniata 


			


			S


			


			


			


			X


			X





			Southwestern (or Box Canyon) Muhly


			Muhlenbergia palmeri (=dubioides)


			


			S


			


			


			


			X


			





			Spiderleaf 


			Ipomoea tenuiloba var. lemmonii (=I. lemmonii)


			


			S


			


			


			


			


			





			Sycamore Canyon (or Weeping) Muhly


			Muhlenbergia elongata (=xerophila) 


			


			S


			


			


			


			X


			





			Tumamoc Globeberry


			Tumamoca macdougalii


			


			S


			S


			


			PVS


			


			





			Amphibians and Reptiles


			


			


			


			


			


			


			


			





			Arizona Ridge-nosed Rattlesnake


			Crotalus willardi willardi


			


			S, MIS


			


			WSC


			


			


			





			Chiricahua Leopard Frog


			Lithobates chiricahuensis 


			T, DCH


			


			


			WSC


			PVS


			X


			X





			Desert Box Turtle


			Terrapene ornata luteola


			


			


			


			


			PVS


			


			





			Giant Spotted Whiptail


			Aspidoscelis burti stictogrammus 


			


			S


			S


			


			PVS


			X


			X





			Reticulate Gila Monster


			Heloderma suspectum suspectum


			


			S


			


			


			


			X


			





			Great Plains Narrow-mouthed Toad


			Gastrophryne olivacea


			


			S


			


			WSC


			


			


			





			Green Ratsnake


			Senticolis triaspis


			


			S


			


			


			


			X


			





			Lowland Leopard Frog


			Lithobates yavapaiensis


			


			S


			


			WSC


			PVS


			X


			





			Mountain Skink


			Plestiodon (Eumeces) callicephalus


			


			S


			


			


			


			


			





			Northern Mexican Gartersnake


			Thamnophis eques megalops


			C


			S


			S


			WSC


			PVS


			X


			





			Slevin’s Bunchgrass Lizard


			Sceloporus slevini


			


			S


			


			


			


			X


			





			Sonoran Desert Tortoise


			Gopherus morafkai 


(=G. agassizii) 


(Sonoran population)


			C


			S


			S


			WSC


			


			X


			





			Western Barking Frog


			Craugastor augusti cactorum


			


			S, MIS


			


			WSC


			


			


			





			Birds


			


			


			


			


			


			


			


			





			Abert’s Towhee


			Pipilo aberti


			


			S


			


			


			PVS


			X


			





			American Peregrine Falcon


			Falco peregrinus anatum


			


			S, MIS


			


			WSC


			


			


			





			Arizona Grasshopper Sparrow


			Ammodramus savannarum ammolegus


			


			S


			


			


			


			X


			





			Baird’s Sparrow


			Ammodramus bairdii 


			


			S, MIS


			


			WSC


			


			


			





			Bell’s Vireo


			Vireo bellii


			


			MIS


			


			


			PVS


			


			





			Broad-billed Hummingbird


			Cynanthus latirostris


			


			S


			


			


			


			


			





			Buff-collared Nightjar


			Caprimulgus ridgwayi


			


			S


			


			


			


			


			





			Cactus Ferruginous Pygmy-Owl


			Glaucidium brasilianum cactorum


			D, PR


			S


			S


			WSC


			PVS


			


			





			Common Black-Hawk


			Buteogallus anthracinus


			


			S


			


			WSC


			


			X


			





			Elegant Trogon


			Trogon elegans


			


			S, MIS


			


			WSC


			


			


			





			Golden Eagle


			Aquila chrysaetos


			BGEPA


			


			


			


			


			


			





			Gould’s Wild Turkey


			Meleagris gallopavo mexicana


			


			S, MIS


			


			


			


			


			





			Lucifer Hummingbird


			Calothorax lucifer


			


			S


			


			


			


			


			





			Mexican Spotted Owl 


			Strix occidentalis lucida 


			T, DCH


			


			


			WSC


			


			


			





			Montezuma Quail


			Cyrtonyx montezumae


			


			MIS


			


			


			


			


			





			Northern Beardless-Tyrannulet


			Camptostoma imberbe


			


			S, MIS


			


			


			


			


			





			Northern Goshawk


			Accipiter gentilis


			


			S


			


			WSC


			


			


			





			Northern Gray Hawk


			Buteo nitidus maximus 


			


			S, MIS


			


			WSC


			


			X


			





			“Primary and Secondary Cavity Nesters,” Used Here as a “Guild;” Some Individual Species Treated Elsewhere


			


			


			MIS


			


			


			


			X


			





			Rufous-winged Sparrow


			Aimophila carpalis


			


			


			


			


			PVS


			


			





			Southwestern Willow Flycatcher


			Empidonax traillii extimus


			E, DCH** & PCH


			


			


			WSC


			PVS


			X


			





			Swainson’s Hawk


			Buteo swainsoni


			


			


			


			


			PVS


			


			





			Varied Bunting


			Passerina versicolor


			


			S


			


			


			


			


			





			Violet-crowned Hummingbird


			Amazilia violiceps


			


			S


			


			WSC


			


			


			





			Western Burrowing Owl


			Athene cunicularia hypugaeae


			


			


			S


			WSC


			PVS


			


			





			Western Yellow-billed Cuckoo


			Coccyzus americanus occidentalis 


			C


			S


			S


			WSC


			PVS


			X


			X





			Whiskered Screech-Owl


			Megascops trichopsis


			


			S


			


			


			


			


			





			Fish


			


			


			


			


			


			


			


			





			Gila Chub


			Gila intermedia


			E, DCH


			MIS


			


			WSC


			PVS


			X


			





			Gila Topminnow


			Poeciliopsis occidentalis occidentalis


			E


			MIS


			


			WSC


			PVS


			X


			





			Longfin Dace


			Agosia chrysogaster


			


			S


			S


			


			PVS


			X


			





			Invertebrates


			


			


			


			


			


			


			


			





			Cestus Skipper


			Atrytonopsis cestus


			


			S


			


			


			


			


			





			Rosemont Talussnail


			Sonorella rosemontensis (=S.walkeri walkeri)


			C


			


			S


			


			


			X


			X





			Santa Rita Mountains Chlorochroan Bug


			Chlorochroa rita


			


			


			S


			


			


			


			





			Sonoran Talussnail


			Sonorella magdalenensis


			PL


			


			


			


			PVS


			X


			X





			Mammals


			


			


			


			


			


			


			


			





			Allen’s Big-eared Bat


			Idionycteris phyllotis


			


			S


			S


			


			


			


			





			Arizona Shrew


			Sorex arizonae


			


			S


			


			WSC


			


			


			





			Big Free-tailed Bat


			Nyctinomops macrotis


			


			


			S


			


			


			


			





			Black Bear


			Ursus americanus


			


			MIS


			


			


			


			


			





			California Leaf-nosed Bat


			Macrotus californicus


			


			S


			


			WSC


			PVS


			


			





			Cave Myotis


			Myotis velifer


			


			


			S


			


			


			X


			X





			Cockrum’s Desert Shrew


			Notiosorex cockrumi


			


			S


			


			


			


			


			





			Fringed Myotis


			Myotis thysanodes


			


			


			S


			


			


			X


			X





			Fulvous Harvest Mouse


			Reithrodontomys fulvescens


			


			S


			


			


			


			X


			





			Greater Western Mastiff Bat


			Eumops perotis californicus


			


			S


			


			


			


			


			





			Huachuca Mountains Pocket Gopher


			Thomomys umbrinus intermedius


			


			S


			


			


			


			


			





			Hooded Skunk


			Mephitis macroura milleri


			


			S


			


			


			


			


			





			Jaguar


			Panthera onca


			E


			


			


			WSC


			


			


			





			Lesser Long-nosed Bat


			Leptonycteris yerbabuenae 


			E


			


			


			WSC


			PVS


			X


			X





			Merriam’s (or Mesquite) Mouse


			Peromyscus merriami


			


			S


			


			


			PVS


			


			





			Mexican Long-tongued Bat


			Choeronycteris mexicana 


			


			S


			


			WSC


			PVS


			X


			X





			Northern Pygmy Mouse


			Baiomys taylori ater


			


			S


			


			


			


			X


			





			Ocelot


			Leopardus pardalis


			E


			


			


			WSC


			


			


			





			Pale Townsend’s Big-eared Bat


			Corynorhinus townsendii pallescens


			


			S


			


			


			PVS


			X


			X





			Plains Harvest Mouse


			Reithrodontomys montanus


			


			S


			


			


			


			X


			





			Pocketed Free-tailed Bat


			Nyctinomops femorosaccus


			


			S


			


			


			


			X


			X





			Western Red Bat


			Lasiurus blossevillii


			


			S


			


			WSC


			PVS


			X


			





			Western (or Southern) Yellow Bat


			Lasiurus xanthinus 


(= L. ega)


			


			S


			


			WSC


			PVS


			


			





			White-nosed Coati


			Nasua narica


			


			S


			


			


			


			


			





			White-tailed Deer


			Odocoileus virginianus couesi


			


			MIS


			


			


			


			


			





			Yellow-nosed Cotton Rat


			Sigmodon ochrognathus 


			


			S


			


			


			


			X


			








Status Key:


U.S. Fish and Wildlife Service (U.S. Department of the Interior)


C – Candidate. Plant and animal taxa considered for possible addition to the List of Endangered and Threatened Species. These are taxa for which the U.S. Fish and Wildlife Service has on file sufficient information on biological vulnerability and threat(s) to support issuance of a proposal to list, but issuance of a proposed rule is currently precluded at present by higher priority listing actions.


D – Delisted. These species have been removed from the Federal list of endangered and threatened species. 


DCH – Designated Critical Habitat. For listed species, this consists of: the specific areas within the geographical area occupied by the species, on which are found those physical or biological features that are essential to the conservation of the species and which may require special management considerations or protection; and specific areas outside the geographical area occupied by the species that are essential for the conservation of the species.


E – Endangered. Any species that is in danger of extinction throughout all or a significant portion of its range.


BGEPA – Bald and Golden Eagle Protection Act. Recently (September 11, 2009), there was a final rule (50 Code of Federal Regulations Parts 13 and 22) regarding permit requirements for the nonpurposeful “take” of bald and golden eagles.


PCH – Proposed Critical Habitat. Habitat proposed in the Federal Register to be designated as critical habitat, or habitat proposed to be added to an existing critical habitat designation, for any listed or proposed species.


PL – Petitioned for Listing. A formal request suggesting that a species, with supporting biological data, be listed under the Endangered Species Act. 


PR – Petitioned for Relisting. A formal request suggesting that a species, with supporting biological data, be relisted under the Endangered Species Act.


T – Threatened. Any species that is likely to become an endangered species within the foreseeable future throughout all or a significant portion of its range.


* – An “X” in this column indicates that the species occurs within the security fence of at least one action alternative. 


** – Designated Critical Habitat for these species does not occur within the analysis area.


Forest Service (U.S. Department of Agriculture, Southwestern Region)


MIS – Management Indicator Species. Species managed by the Forest Service because of the following: (1) their population changes are believed to indicate the effects of management activities; (2) they are monitored during forest plan implementation in order to assess the effects of management activities on their populations and the populations of other species with similar habitat needs which they may represent; and (3) their population trends will be monitored, in cooperation with state fish and wildlife agencies to the extent practicable, and relationships to habitat changes determined. 


S – Sensitive. Those taxa occurring on national forests in Arizona that are considered sensitive by the regional forester.


Bureau of Land Management (U.S. Department of the Interior)


S – Sensitive. Those taxa occurring on Bureau of Land Management field office lands in Arizona that are considered sensitive by the Arizona State Office.


State (Arizona Native Plant Law, Arizona Department of Agriculture)


HS – Highly Safeguarded. No collection allowed.


SR – Salvage Restricted. Collection only with permit.


State (Wildlife of Special Concern in Arizona, Arizona Game and Fish Department)


WSC – Wildlife of Special Concern in Arizona. Species whose occurrence in Arizona is or may be in jeopardy, or with known or perceived threats or population declines, as described by the Arizona Game and Fish Department’s listing of wildlife of special concern in Arizona (Arizona Game and Fish Department 1996).


County (Priority Vulnerable Species, Pima County Sonoran Desert Conservation Plan)


PVS – Priority Vulnerable Species. The Multi-Species Conservation Plan, which is part of the Sonoran Desert Conservation Plan, identifies 44 covered priority vulnerable species for the forthcoming Section 10 permit. These species were chosen through a process of scientific review of more than 100 species that are already listed as threatened or endangered or recognized by the Federal Government as imperiled, extirpated species, and a much larger number of species that are in decline and potentially on the way toward Endangered Species Act listing.





Summary of Effects by Issue Measure by Alternative


Table 98 provides a comparison of the impacts for each issue measure by alternative.






Table 98. Summary of effects


			Issue Measure


			No Action


			Proposed Action


			Phased Tailings


			Barrel


			Barrel Trail


			Scholefield-McCleary





			5A: Vegetation – permanently lost or modified, by vegetation type (acres)†


			None


			5,558 acres lost or converted


			5,399 acres lost or converted


			5,365 acres lost or converted


			5,825 acres lost or converted


			6,168 acres lost or converted





			5B: Habitat lost, modified or indirectly impacted (acres) 


			None


			5,558 acres lost or converted


			5,399 acres lost or converted


			5,365 acres lost or converted


			5,825 acres lost or converted


			6,168 acres lost or converted





			5B: Qualitative assessment of impacts on aquatic habitats and surface water that supports wildlife and plants such as stock tanks, seeps, and springs 





			None


			Hydroriparian habitat in Empire Gulch could be impacted, albeit with a high level of uncertainty. Impacts could include transition from perennial to intermittent stream flow, mortality of individual species, reduced vegetation volume, and possibly transition to mesoriparian or xeroriparian habitat. Impacts to hydroriparian habitat along Cienega Creek and Davidson Canyon are possible but not anticipated. Aquatic and riparian habitat associated with 14 springs will be disturbed with a high level of certainty and would cease functioning as viable habitat. An additional 35 springs may be impacted as well, with unknown impacts. Direct loss of habitat associated with 15 stock tanks anticipated but mitigated.


			Same as proposed action


			Same as proposed action, except direct disturbance of 13 springs, possible impacts to 36 springs, and direct loss of 19 stock tanks.


			Same as Barrel Alternative


			Same as proposed action, except direct disturbance of 19 springs, possible impacts to 32 springs, and direct loss of 8 stock tanks.





			5B: Qualitative assessment of how changes in the function of riparian areas could impact wildlife habitat*


			None


			Changes in cover, foraging efficiency and success, reproductive success, growth rates of young, and predator-prey relationships. 


			Same as proposed action


			Same as proposed action


			Same as proposed action


			Same as proposed action





			5C: Acres of disturbance that could create conditions conducive for invasive species 


			None


			5,558 acres disturbed


			5,399 acres disturbed


			5,365 acres disturbed


			5,825 acres disturbed


			6,168 acres disturbed





			5D: Qualitative assessment of the change in movement corridors and connectivity between wildlife habitats


			None


			Increase movement habitat fragmentation and disrupt dispersal and migration patterns of species using four animal movement corridors; restore small amount of two movement corridors due to decommissioning of roads. 


			Same as proposed action


			Increase movement habitat fragmentation and disrupt dispersal and migration patterns of species using five animal movement corridors; restore small amount of two movement corridors due to decommissioning of roads.


			Same as Barrel Alternative


			Increase movement habitat fragmentation and disrupt dispersal and migration patterns of species using five animal movement corridors; restore small amount of three movement corridors due to decommissioning of roads.





			5D: Quantitative assessment of mortality of various animal species resulting from increased volume of traffic related to mine operations 


			No Change


			Animal roadkills on State Route 
83 will approximately double by end of active mine operations.‡


			Same as proposed action


			Same as proposed action


			Same as proposed action


			Same as proposed action





			5E: Habitat disturbed for each species of concern (acres)


			None


			5,558 acres lost or converted


			5,399 acres lost or converted


			5,365 acres lost or converted


			5,825 acres lost or converted


			6,168 acres lost or converted





			5E: Potential to affect the population viability of any species


			No Change


			Could be reduced for at least 2 sensitive species


			Same as proposed action


			Same as proposed action


			Same as proposed action


			Same as proposed action





			5F: Animal Behavior – habitat impacted by noise, vibration, and light (acres)


			None


			Up to 146,126 acres§ impacted


			Same as proposed action


			Same as proposed action


			Same as proposed action


			Same as proposed action





			5F: Animal Behavior – Qualitative assessment of effects on wildlife behavior impacted by noise, vibration, and light 


			None


			Changes in habitat use, timing of activity patterns, inter- and intra-specific communication, foraging efficiency and success, reproductive success, and predator-prey relationships.


			Same as proposed action


			Same as proposed action


			Same as proposed action


			Same as proposed action








Note: The acreages listed in this table are the acreages within the perimeter fence for each action alternative. 


* Riparian area disturbance refers to acreage potentially affected indirectly by groundwater drawdown or reduction in surface flows. Direct impacts from surface disturbance are analyzed in the “Surface Water Quality” section.


† See table 101 for breakdown of impacts to vegetation type by landownership.


‡ Based on a doubling of traffic; see the “Transportation/Access” section.


§ See table 99 for acreages of vegetation community by landownership within the analysis area.


Affected Environment


Relevant Laws, Regulations, Policies, and Plans


Numerous environmental laws, regulations, policies, and one plan influence the analysis, as outlined below.


Federal


Endangered Species Act


The Endangered Species Act of 1973, as amended, requires Federal agencies (e.g., Forest Service and U.S. Army Corps of Engineers) to use their authority to conserve endangered and threatened species. Section 7(a)(2) of the act requires Federal agencies to consult with the U.S. Fish and Wildlife Service and/or the U.S. National Oceanic and Atmospheric Administration Fisheries Service to ensure that the actions they authorize, fund, or conduct are not likely to jeopardize the continued existence of any listed species or modify designated critical habitat of such species. The Forest Service requested the initiation of Section 7 formal consultation with the U.S. Fish and Wildlife Service in June 2012 with the submittal of a Biological Assessment because it has been determined that the proposed project may affect listed species, as well as designated critical habitat (SWCA Environmental Consultants 2012).


Migratory Bird Treaty Act


The Migratory Bird Treaty Act of 1918, as amended (16 United States Code 703–711) provides Federal protection to all migratory birds, including nests and eggs. Under this act, it is unlawful to take, kill, or possess migratory birds. There are no specific provisions or permit requirements for nonpurposeful take; indeed, the intent of the act is to protect migratory birds from purposeful take and regulate take where warranted. The Southwestern Regional Office of the Forest Service recommends analyzing the impacts as follows: (1) on species of concern listed by National Partners in Flight; (2) on important bird areas; and (3) on important overwintering areas, as discussed in a 2008 memorandum of understanding between the Forest Service and the U.S. Fish and Wildlife Service. 


Executive Order 13186


Issued on January 11, 2001, this executive order states that a memorandum of understanding between the Forest Service and U.S. Fish and Wildlife Service was needed to establish conservation goals, mitigative measures, and accountability for ground disturbing activities. The resulting memorandum of understanding states that the Forest Service shall “consider approaches, to the extent practicable, for identifying and minimizing take that is incidental to otherwise lawful activities . . . giving due consideration to key wintering areas, migration routes, and stopovers” (U.S. Forest Service 2008). 


Executive Order 13186 requires Federal agencies (Section 3(9)) to “identify where unintentional take reasonably attributable to agency actions is having, or is likely to have, a measurable negative effect of migratory bird populations, focusing first on species of concern, priority habitats, and key risk factors.” “Unintentional take” is defined (Section 2(c)) as “take that results from, but is not the purpose of, the activity in question.” “Take” is defined (50 Code of Federal Regulations 10.12) as to “pursue, hunt, shoot, wound, kill, trap, capture, or collect, or attempt to pursue, hunt, shoot, wound, kill, trap, capture, or collect.” Note that this law refers only to take, not habitat loss or conversion. 


The Bald and Golden Eagle Protection Act


This law (16 United States Code 668–668c) was enacted in 1940 and amended several times. The U.S. Fish and Wildlife Service recently (September 11, 2009) announced a final rule on two new permit regulations that would allow for the nonpurposeful “take” of eagles and eagle nests under this act (50 Code of Federal Regulations 13 and 22). Take is defined as “pursue, shoot, shoot at, poison, wound, kill, capture, trap, collect, molest or disturb.” Disturb is defined as “to agitate or bother a bald or golden eagle to a degree that causes, or is likely to cause, based on the best scientific information available, (1) injury to an eagle, (2) a decrease in its productivity, by substantially interfering with normal breeding, feeding, or sheltering behavior, or (3) nest abandonment, by substantially interfering with normal breeding, feeding, or sheltering behavior.”


National Forest Management Act


Under this 1976 act, the Secretary of Agriculture “provides for diversity of plant and animal communities based on the suitability and capability of the specific land area in order to meet overall multiple-use objectives.” The role of management indicator species in national forest planning is described in the 1982 implementing regulations for the National Forest Management Act (36 Code of Federal Regulations 219.19(a)(1)). Forest Service Manual 2620.5 defines management indicator spcies as “plant and animal species, communities or special habitats selected for emphasis in planning, and which are monitored during forest plan implementation in order to assess the effects of management activities on their populations and the populations of other species with similar habitat needs which they may represent” (Forest Service 1991:6). These regulations require that certain vertebrate and/or invertebrate species present in the area be identified as management indicator species within the planning area (Coronado National Forest) and that these species be monitored, as “their population changes are believed to indicate the effects of management activities” (36 Code of Federal Regulations 219.19(a)(1)).


Forest Service Sensitive Species


As described in Forest Service Manual 2670.12 (U.S. Forest Service 2005), the Forest Service will do the following: (1) manage “habitats for all existing native and desired nonnative plants, fish, and wildlife species in order to maintain at least viable populations of such species;” and (2) avoid actions that “may cause a species to become threatened or endangered.” 


Bureau of Land Management Sensitive Species


Bureau of Land Management Manual 6840 (Bureau of Land Management 2008) defines Bureau of Land Management sensitive species as those that “normally occur on Bureau of Land Management administered lands for which Bureau of Land Management has the capability to significantly affect the conservation status of the species through management.” In Arizona, Bureau of Land Management sensitive species are defined as “collectively, federally listed or proposed and Bureau sensitive species, which include both Federal candidate species and delisted species within 5 years of delisting.” 


Executive Order 13112


On February 3, 1999, the President signed Executive Order 13112, which directed Federal agencies to prevent introduction of invasive species, control populations, monitor populations, and provide for restoration of native species, among other requirements. 


State


Arizona Native Plant Law


This law applies to all lands within the State of Arizona. State-protected native plants cannot be legally possessed, taken, or transported from any lands without a permit from the Arizona Department of Agriculture; permission of the landowner is also required. Landowners have the right to destroy or remove plants growing on their land, but they are required to notify the Arizona Department of Agriculture 20 to 60 days prior to the destruction of any protected native plants. The law includes two exemptions: (1) clearing of native plants that occur in the normal, ongoing practices of mining, farming, and livestock-raising operations, and (2) clearing of native plants on individually owned residential property of 10 acres or less, where initial construction has occurred. A list of protected plants is provided on the Arizona Department of Agriculture Web site (Arizona Department of Agriculture 2005). 


Invasive Plant Species


The State of Arizona has laws addressing the control and eradication of noxious and invasive weeds and identifying specific species that fall under noxious weed definitions (Arizona Administrative Code R3-4-244 and 245). The Arizona Department of Agriculture is responsible for implementing state laws pertaining to noxious and invasive weeds. 


County


Sonoran Desert Conservation Plan/Multi-Species Conservation Plan


Pima County submitted a Multi-Species Conservation Plan (Pima County 2010) to the U.S. Fish and Wildlife Service in December 2010. This Multi-Species Conservation Plan (a form of a Habitat Conservation Plan for many species), and the associated Incidental Take permit (i.e., Section 10 permit), could provide Pima County and the private sector with a more comprehensive way to comply with the Endangered Species Act. The permit area would include all county-owned lands and lands where Pima County constructs and maintains infrastructure on lands owned by other jurisdictions (e.g., Arizona State Land Department and Bureau of Land Management). The Multi-Species Conservation Plan is part of the larger Sonoran Desert Conservation Plan (Pima County 2009), which is Pima County’s plan to balance conservation and protection of cultural and natural resources while maintaining an economically vigorous and financially responsible community. As part of the Incidental Take permit, Pima County would agree to implement avoidance and minimization conservation measures (e.g., the Maeveen Marie Behan Conservation Lands System) and mitigation for impacts of the covered activities (e.g., Pima County has acquired over 71,000 acres of fee-owned lands and over 130,000 acres of leased lands). Of the five elements of the plan, the four that are most relevant to biological resources in the analysis area are Critical Habitat and Biological Corridors, Riparian Restoration, Mountain Parks, and Ranch Conservation. The 2010 Multi-Species Conservation Plan (Pima County 2010) identified 49 covered priority vulnerable species for the forthcoming Section 10 permit, has recently been revised to cover 44 species (Pima County 2012), and now includes four plants, seven mammals, eight birds, five fish, two amphibians, six reptiles, and 12 invertebrates. Seven species are currently listed as threatened or endangered, and an additional five species are candidate or have been petitioned for listing under the Endangered Species Act. 


Existing Conditions


This section discusses the existing disturbances and biological resources in the analysis area. The first section describes existing disturbances. Next, biophysical and biological information that is important in understanding habitats in the analysis area is discussed. Finally, the plant and animal species that may occur in the analysis area are presented. 


Past and Existing Disturbances


Past and present actions are reflected in the existing condition of the analysis area. Previous mineral exploration and production activities scattered throughout the analysis area have resulted in numerous landscape disturbances, such as mine prospects and adits, mine related access roads, and geotechnical drilling sites, that potentially increase light in the night sky and fugitive dust. Additional anthropogenic disturbances have resulted from livestock grazing and all-terrain vehicle use. Past wildfires have also affected biological resources in the analysis area: since 1989 there have been eight fires larger than 10 acres, totaling 34,082 acres [Note that this needs to be updated with recent information from the BLM and State]. Fires kill vegetation and wildlife to a varying degree, depending on the severity and intensity of the fire, and the recovery can take up to decades, depending on the pre-fire vegetation community and the severity and intensity of the fire. Further, within and adjacent to the analysis area, there are numerous wells in the Sonoita area that support residential and ranching uses and contribute to groundwater drawdown in the analysis area. 


Biophysical Features


The analysis area ranges in elevation from approximately 2,740 to 6,610 feet above mean sea level. The topography is dominated by rolling to steep hills, drainages, and canyons. The Santa Rita Mountain range includes numerous drainages that contain riparian habitat. Barrel Canyon is the principal drainage system within the project area (see figure 1). Wasp, McCleary, and Scholefield Canyons discharge to Barrel Canyon, which discharges to Davidson Canyon and then to Cienega Creek in the northern portion of the analysis area. Empire Gulch and Gardner Canyon discharge into upper Cienega Creek in the southeastern portion of the analysis area (figure 51). The northwest side of the analysis area is drained by a series of unnamed headwater tributaries of Sycamore Canyon. Box Canyon is the major drainage system within the southwestern portion of the analysis area, west of the main ridgeline. There are 95 springs and seeps (see figure XX and table XX in the “Seeps, Springs, and Riparian Areas” section) and 148 stock tanks in the analysis area (figure 52). Thirty-one springs support some level of hydroriparian/mesoriparian habiatat, and an additional 18 springs support some level of xeroriparian/mesoriparian habitat. Two springs in the analysis area were identified as being associated with wetlands: Scholefield Spring, located on a tributary to Scholefield Canyon; and Fig Tree Spring, a developed spring near the head of a minor unnamed tributary to Sycamore Canyon (WestLand Resources Inc. 2010c). The aforementioned water sources provide habitat for aquatic plant and animal species within the analysis area. A comprehensive list of springs identified in the analysis area is provided in table 50 in the “Seeps, Springs, and Riparian Areas” section, and a list of stock tanks in the project area is given in table 78 in the “Surface Water Quantity” section. Refer to the “Groundwater Quantity,” “Groundwater Quality and Geochemistry,” “Surface Water Quantity,” “Surface Water Quality,” and “Seeps, Springs, and Riparian Areas” sections for discussion of the affected environment and water resources. 


Previous mining activity has resulted in a number of mine adits and shafts within and adjacent to the analysis area (figure 53); of the 85 mine adits and shafts that were examined in the analysis area, 40 are documented as providing roosting habitat for bats. For a more detailed evaluation of these features, see WestLand Resources Inc. (2009c; 2009d). There are numerous talus slopes and rock outcrops present on the steeper portions of the analysis area (approximately 29 acres have been mapped in the analysis area in and near the project area) (figure 54); talus slopes and rock outcrops provide habitat for talussnails and other special status species. For a more detailed evaluation of these features, see WestLand Resources Inc. (2009g). 


Vegetation Communities


Uplands


The proposed project is located in four upland vegetation communities: semidesert grassland, Madrean evergreen woodland, Chihuahuan desertscrub, and Sonoran desertscrub (Brown 1994), shown in figure 55. There is a total of approximately 124,012 acres of upland vegetation in the analysis area (see table 99). Semidesert grassland, characterized by open grasslands with widely scattered shrubs and cacti, generally covers the lower elevations of the analysis area. Madrean evergreen woodland mostly covers the higher elevations of the analysis area, generally in the western and southern areas, and is characterized by open woodlands or savanna, consisting of trees interspersed with grasses and forbs. Sonoran desertscrub is characterized by saguaros (Carnegiea gigantea), palo verdes (Parkinsonia spp.), creosotebush (Larrea tridentata), and numerous species of cacti. Chihuahuan desertscrub is dominated by creosotebush on plains, low hills, and valleys on the uplands surrounding middle Cienega Creek.


Semidesert Grassland


There is a total of approximately 94,752 acres of the semidesert grassland vegetation community in the analysis area (table 99). In the semidesert grassland vegetation type, composition and density varies with geographic location, precipitation, and topography. Some areas within this vegetation community are nearly barren, with an abundance of sand, rock, gravel, scree, or talus, while other areas have sparse to dense vegetation cover that includes succulent species, grasses, shrubs, scattered trees, and some herbaceous cover (Brown 1994; Forest Service 2009b). Within the analysis area, semidesert grassland is characterized by grasses interspersed with a variety of low-growing trees, 





Figure 52. Stock tanks within the analysis area





Figure 53. Mine adits and shafts within the analysis area (WestLand Resources Inc. 2009d)





Figure 54. Talus slopes, rocky outcrops, and rocky canyon bottoms within the analysis area (WestLand Resources Inc. 2009g)





Figure 55. Vegetation types within the analysis area (Brown 1994; Pima County XXXX)


shrubs, and cacti, including whitethorn acacia (Acacia constricta), catlaw acacia (A. greggii), prickly-pear cactus (Opuntia spp.), cholla (Cylindropuntia spp.), soaptree yucca (Yucca elata), beargrass (Nolina microcarpa), desert spoon (Dasylirion wheeleri), and agave (principally Agave schottii and A. palmeri). Native grass species include black grama (Bouteloua eriopoda), blue grama (B. gracilis), sideoats grama (B. curtipendula), hairy grama (B. hirsuta), buffalo grass (B. dactyloides), plains lovegrass (Eragrostis intermedia), little bluestem (Schizachyrium cirratum), plains bristlegrass (Setaria machrostachya), fluffgrass (Dasyochloa pulchella), burrograss (Scleropogon brevifolius), and slim tridens (Tridens muticus). The nonnative Lehmann lovegrass (E. lehmanniana) is one of the more abundant nonnative grass species in the analysis area. 


Madrean Evergreen Woodland


There is a total of approximately 27,279 acres of the Madrean evergreen woodland vegetation community mapped within the analysis area (see table 99). The Madrean evergreen woodland vegetation community occurs on foothills, canyons, bajadas, and plateaus between the semidesert grasslands and pine forests (Brown 1994; Forest Service 2009b). However, in the analysis area, virtually all of the Madrean evergreen woodland (sensu Brown 1994) is the lower end, more appropriately termed Madrean encinal (oak) woodland, as opposed to the upper end, usually termed Madrean pine/oak woodland, and trees indicative of the Madrean pine/oak woodland are absent (McLaughlin and Van Asdall n.d. [1977]). This community is dominated by evergreen oaks, and in the analysis area, common oak species include Emory oak (Quercus emoryi), Mexican blue oak (Q. oblongifolia), Arizona white oak (Q. arizonica), and silverleaf oak (Q. hypoleucoides). Other tree species present are alligator bark juniper (Juniperus deppeana), one-seed juniper (J. monosperma), velvet mesquite (Prosopis velutina), and Mexican pinyon (Pinus cembroides). All of the shrub and warm-season grass species and other ground cover listed in the semidesert grassland section can also be found in areas dominated by the Madrean evergreen woodland vegetation community.


Table 99. Vegetation type by landowner (acres) within analysis area 


			Vegetation Type


			Forest Service


			Bureau of Land Management


			Arizona State Land Department State Trust Lands


			Private


			Total





			Semidesert grassland


			16,450


			16,661


			44,235


			17,406


			94,752





			Madrean evergreen woodland


			22,190


			920


			1,985


			2,184


			27,279





			Chihuahuan desertscrub


			0


			79


			1,756


			145


			1,980





			Sonoran desertscrub


			0


			0


			0


			1


			1





			Hydroriparian


			912


			2,785


			1,491


			2,144


			7,332





			Xeroriparian A


			41


			86


			0


			18


			145





			Xeroriparian B


			1,819


			1,960


			2,265


			1,078


			7,122





			Xeroriparian C


			740


			625


			4,801


			1,175


			7,341





			Xeroriparian D


			0


			1


			147


			26


			174





			Total


			42,152


			23,117


			56,680


			24,177


			146,126








Chihuahuan Desertscrub


There is a total of approximately 1,980 acres of the Chihuahuan desertscrub vegetation community in the analysis area (see table 99) (Brown 1994). Chihuahuan desertscrub is limited to uplands in the vicinity of Cienega Creek within the analysis area (Brown 1994). The analysis area is within the Mexican Highlands Ecoregion; the Chihuahuan Desert influences this ecoregion, and McLaughlin and Van Asdall (1977) noted that Chihuahuan desertscrub vegetation components are present in the mine site area. Other vegetation in this community includes very large yucca (Yucca spp.), which grow among grasses (mostly Bouteloua spp.) or scattered shrubs (e.g., desert zinnia [Zinnia acerosa] and condalia [Condalia sp.]), agave (Agave spp.), ocotillo (Fouquieria splendens), jatropha (Jatropha sp.), and scattered cacti. 


Sonoran Desertscrub


There is a total of approximately 1 acre of the Sonoran desertscrub vegetation community in the analysis area (Brown 1994). The portion of the analysis area that is within the Sonoran desertscrub biotic community is the area proposed for water lines in the far northwestern portion of the analysis area. Further, the analysis area falls within the Mexican Highlands Ecoregion, and the Sonoran Desert influences this ecoregion. The conspicuous vegetation of the Arizona Upland subdivision of the Sonoran Desert includes saguaro, palo verde, creosotebush, and numerous species of cacti, such as chain fruit cholla (Opuntia fulgida) and Engelmann prickly pear (O. phaeocantha var. phaeocantha). 


Riparian


The word “riparian” is used to describe plant communities associated with natural washes, rivers, ponds, and springs. Riparian plant associations occur along a continuum of available soil moisture, and regulatory agencies and researchers have consequently developed numerous and varied definitions of riparian (WestLand Resources Inc. 2010c). Some definitions relate directly to the nature of the water supply (e.g., perennial streams only); others relate to the condition and nature of the habitats associated with the watercourse (e.g., vegetation location, density, and composition), and still others use definitions that incorporate varied combinations of these factors (WestLand Resources Inc. 2010c). 


There is a total of approximately 22,114 acres of riparian vegetation in the analysis area (see figure 55 and table 99). These vegetation communities are present in drainages within the analysis area and along downstream portions of Box, McCleary, Sycamore, Scholefield, Wasp, Barrel, Davidson, and Gardner Canyons; Empire Gulch; and Cienega Creek. In addition to the riparian vegetation listed below as occurring in riparian areas in the analysis area, Emory oak, Mexican blue oak, and Arizona white oak are common in Box, McCleary, Sycamore, Scholefield, Wasp, and Barrel Canyons. While many springs support some individuals of species considered to indicate hydroriparian habitat, only two springs had large mappable areas of hydroriparian vegetation: Scholefield No. 1 spring supports about 0.3 acre of wetland, and Fig Tree spring supports about 0.5 acre of riparian habitat, with a very limited wetland area. These water sources provide habitat for aquatic species within the analysis area. Pima County’s riparian mapping source is used for this project, and the following riparian habitat types are mapped within the analysis area (Pima County XXXX).


Hydroriparian


Hydroriparian habitats are generally associated with perennial watercourses and/or springs. Plant communities are dominated by obligate or preferential wetland plant species such as Goodding’s willow (Salix goodingii) and Fremont cottonwood (Populus fremontii) and also include velvet ash (Fraxinus velutina), seep willow (Baccharis salicifolia), Arizona walnut (Juglans major), salt cedar (Tamarisk spp.), and mesquite. The cottonwood/willow forest is a typical example of this habitat type. The following drainages and associated riparian habitat contain stretches that are mapped as hydroriparian: Cienega Creek, Gardner Canyon, Empire Gulch, Davidson Canyon, and Barrel Canyon.[footnoteRef:12] Approximately 7,332 acres of hydroriparian habitat are located within the analysis area. [12:  Mapping in Barrel Canyon does not match field descriptions.] 



Aquatic vegetation that is unique to the springs and seeps is present within the analysis area. Vegetation at these springs and seeps includes obligate wetland plants (i.e., almost always occur under natural conditions in wetlands) such as seep monkey flower (Mimulus guttatus) and water speedwell (Veronica anagallis-aquatica), along with facultative wetland plants (i.e., usually occur in wetlands, but occasionally found in nonwetlands) such as smooth horsetail (Equisetum laevigatum) and Arizona giant sedge (Carex spissa var. ultra) (which is likely a facultative wetland plant). Other riparian plant species documented at springs and seeps in the analysis area include sycamore (Plantanus wrightii), willow (Salix spp.), netleaf hackberry (Celtis reticulata), and deergrass (Muhlenbergia rigens). Within the analysis area, moist soil or surface water (both lentic and lotic systems) and associated aquatic vegetation are known to occur at the several springs (e.g., Deering, Upper Empire Gulch, Fig Tree, Mudhole, Oak, Ojo Blanco, Rosemont, Scholefield No. 1, Sycamore, and Water Develop) (WestLand Resources Inc. 2011g) (see “Seeps, Springs, and Riparian Areas” section for details). Areas of aquatic habitats are too small to map; therefore, they do not appear in figure 55.


Xeroriparian


Xeroriparian habitats are generally associated with an ephemeral water supply. These communities typically contain plant species also found in upland habitats; however, these plants are typically larger and/or occur at higher densities than adjacent uplands. Approximately 14,782 acres of xeroriparian habitat are located within the analysis area. Xeroriparian habitat is further divided into four subclasses to reflect the amount of vegetation present. Pima County Regional Flood Control District’s Regulated Riparian Habitat Mitigation Standards and Implementation Guidelines (Pima County 2011) define the xeroriparian subcategories as follows:


Xeroriparian A: The most dense xeroriparian subcategory with a Total Vegetative Volume Greater than 0.856 cubic meters per square meter (m3/m2). Xeroriparian A habitat is present in stretches of Cienega Creek, Empire Gulch, and Davidson Canyon where vegetation consists of mesquite and netleaf hackberry. Approximately 145 acres of xeroriparian A habitat are located within the analysis area. 


Xeroriparian B: Moderately dense xeroriparian subcategory with a Total Vegetative Volume less than or equal to 0.856 m3/m2 and greater than 0.675 m3/m2. Xeroriparian B habitat is present in stretches of Cienega Creek, Gardner Canyon, Empire Gulch, Davidson Canyon, and Barrel Canyon where vegetation consists of mesquite, scattered cottonwood, netleaf hackberry, burrobrush (Hymenoclea monogrya), juniper (Juniperus sp.), and acacia (Acacia sp.). Approximately 7,122 acres of xeroriparian B habitat are located within the analysis area. 


Xeroriparian C: Less dense xeroriparian subcategory with a Total Vegetative Volume less than or equal to 0.675 m3/m2 and greater than 0.500 m3/m2. Xeroriparian C habitat is present in stretches of Cienega Creek, Gardner Canyon, Empire Gulch, and Davidson Canyon where vegetation consists of mesquite, desert broom (Baccharis sarothroides), burrobush, desert willow (Chilopsis linearis), hackberry (Celtis sp.), and juniper. Approximately 7,341 acres of xeroriparian C habitat are located within the analysis area. 


Xeroriparian D: Less to sparse plant density xeroriparian subcategory that provides hydrologic connectivity to other riparian habitat areas with a Total Vegetative Volume less than or equal to 0.500 m3/m2. Xeroriparian D habitat is present in stretches of Cienega Creek and Davidson Canyon where vegetation consists of acacia and desert broom. Approximately 174 acres of xeroriparian D habitat are located within the analysis area. 


Important Riparian Areas


Important Riparian Areas, as defined by Pima County, are those Regulated Riparian Habitats having the highest value and can include any of the various classifications of regulated habitat type listed above. They provide critical watershed and water resource management function and landscape linkages and are valued for their higher water availability, vegetation density, connectivity factors, and biological productivity, compared with adjacent uplands (Pima County Regional Flood Control District 2010). An Important Riparian Area is a regulatory distinction but does not factor into the functional assessment of riparian impacts. Approximately 14,539 acres of Important Riparian Areas are located within the analysis area, including much of Barrel Canyon and its tributaries. 


Nonnative Plant Species


Surveys for nonnative plant species have not been conducted within the analysis area for the purposes of this project. Lehmann lovegrass, however, has been noted on Forest Service lands in the analysis area (McLaughlin and Van Asdall 1977), and buffelgrass (Pennisetum ciliare) has been documented near the far northwest end of the proposed utility corridor (WestLand Resources Inc. 2012). 


Animal Movement Corridors


As the human population increases and development continues throughout the State, animal movement corridors have become an important topic in Arizona for planners, resource management agencies, and scientists in order to address the potential impacts to resident species. To understand the science of animal movement corridors, it is also critical to understand other biological processes, including fragmentation, gene flow, dispersal, migration, life history patterns, and biodiversity. Thus, the following sections provide a brief overview of these topics in order to understand all aspects of animal movement corridors and the potential effects that can occur on species, their habitats, and their movement patterns.


The processes by which organisms move throughout the environment can vary from daily movements for food, water, and shelter needs to seasonal movements in order to meet life history needs, for example, amphibians moving from their upland habitats to aquatic habitats for their yearly breeding season, versus dispersal events where organisms move away from their place of birth to other areas of suitable habitat (Hudson 1991). In addition, movements can be the result of environmental disaster, such as wildfire. Dispersal for organisms differs, depending on abilities and traits of the species and also depending on the opportunity to make such a movement (Brown and Gibson 1983). For reptiles and amphibians, small and burrow-dwelling species typically have poor dispersal abilities, whereas large and aquatic species usually have good dispersal abilities (Zug 1993). Movements by species can also vary between species, depending on their mobility; for example, birds, bats, and flying insects are more mobile than terrestrial animal species and plants, which are more stationary (Brown and Gibson 1983; Hudson 1991). For example, it is essential for large mammals that also have expansive home range sizes to move large distances in order to find additional resources and breeding opportunities. For plants, individuals do not have the ability to move themselves; therefore, dispersal is usually dependent on wind or an animal transport, and dispersal events typically occur during their seed stage (Brown and Gibson 1983). Thus, dispersal events for species are dependent on their life-history patterns and can vary in distance and timing (Krebs 1994).


Another parameter that affects the dispersal and movements of species is the current state of their local and regional ecosystems. Although some environments are naturally fragmented (e.g., mountains and valleys), unnatural fragmentation of species’ habitats (e.g., a roadway) can reduce habitat size, create edges that would otherwise be absent, and decrease available resources by limiting the movement patterns of species across the landscape. In addition, fragmentation of species’ habitats can disrupt the natural movements of animals (i.e., short- or long-distance movements, and the dispersal of pollen, spores, or seeds of plants, as well as nutrient and energy flows between portions of the landscape) (Soulé and Terborgh 1999). Contiguous areas of habitat allow both plant and wildlife species the ability to be mobile, enabling them to forage and reproduce and thereby contributing to an overall healthy population. However, the effects of habitat fragmentation differ between species groups because the scale and natural movement patterns between species are also different (Andrews 1990; Harris and Silva-Lopez 1992). For example, the effects of fragmentation of a wide-ranging generalist species, such as a coyote, would likely be less than for endemic, specialist species (Harris and Silva-Lopez 1992). In addition, the type and degree of fragmentation is also important with regard to effects that can occur. Whether the fragmentation is linear or patchy and also whether it occurs on a range-wide, population, or home-range scale in addition to the species’ life history traits will all be factors regarding whether the effect of fragmentation is negative, positive, or neutral (Fahrig 2003; Franklin et al 2002). 


Along with fragmentation, animal movement patterns are associated with population dynamics, such as gene flow. Gene flow is defined as the exchange of genes between populations (Slatkin 1985; Ridley 1996). If a species is successful in attempting to move from one area to another, then it also must be successful in locating a mate and breeding in order for that movement to transmit their genes into the new population (Brown and Gibson 1983; Ridley 1996). If successful, the results of gene flow can produce an adaptive, deleterious, or neutral trait (Hedrick 1995; Slatkin 1987, 1985). Low rates of gene flow owing to barriers can facilitate local adaptations of species or can also result in low genetic variation (Brown and Gibson 1983; Larson et al. 1984; Storfer 1999). The level of gene flow between populations can translate into biodiversity, or biological diversity, which can be defined as the variety and variability within and among organisms, their associations, and habitat-oriented ecological complexes that also encompasses the ecosystem, species, landscape, and also genetic diversity (Fiedler and Jain 1992). Barrier types and differences in dispersal ability are paramount in the presence or absence of gene flow between populations (Brown and Gibson 1983; Slatkin 1985; Zug 1993). For plants that are narrow endemics, genetic variation is often low or lacking; however, studies have shown that these rare, disjunct species have already been exposed to inbreeding throughout their existence; thus, the lethal or deleterious traits have already been expressed and eliminated from their genetic makeup (Falk 1992). Therefore, the effects of gene flow must be considered, along with all other aspects of the species’ life-history, population dynamics, and environment in order for the effects to be realized.


The analysis area, along with the surrounding region, is known as the Sky Islands, or the Madrean Archipelago. It is characterized by mountains separated by valleys of distinct environmental conditions that can act as barriers to gene flow between populations of species (Shepard and Burbrink 2008). Between geological periods of high and low rainfall, these valleys between the mountains can act as barriers or connections, depending on the vegetative condition of these areas (Warshall 1995). Consequently, species occupying these Sky Islands commonly have high levels of genetic diversity between separated populations (Shepard and Burbrink 2008). These Sky Islands are considered stepping stones between the Sierra Madre Occidental in Mexico and the Rocky Mountains in northern North America and are unique in terms of continental island complexes owing to the north-south and classic examples of basin and range tectonics (Warshall 1995). The changing of climatic conditions in mountainous regions can lead to favorable conditions in which populations of species can shift, expand, or contract along elevational gradients. For example, glacial cycles influence distributions, genetic diversification, and demography of species. In addition, periods of isolation can result in genetic divergence of populations, such as those seen in populations of jumping spiders (Genus Habronattus) and longhorn beetles (Genus Moneilema) on different mountain tops, while periods of connectivity can result in dispersal and gene flow among mountain populations (Shepard and Burbrink 2008). The Madrean archipelago endemism and species richness probably reflects a paleogeographic history in which maximal disturbance with a large turnover of species (e.g., the Pleistocene megafauna) produces great biodiversity; therefore, it is not a region of maximal stability (Warshall 1995). For the resident striped plateau lizard (Sceloporus virgatus), the valleys between the mountains, i.e., sky islands, have acted, both historically and currently, as effective barriers to gene flow and were likely only connected by gene flow during geological periods when corridors of suitable habitat were present among mountain ranges, likely over 10,000 years ago, but recent studies suggest that their isolation could have begun even hundreds of thousands of years ago (Tennessen and Zamudio 2008).


Through resource management planning in recent years, the cooperating agencies for this proposed action (Arizona Game and Fish Department, Bureau of Land Management, and Pima County), along with other agencies and organizations, have identified important wildlife movement corridors throughout the State. During the development of the 2006 “Arizona’s Wildlife Linkages Assessment” (Arizona Wildlife Linkages Workgroup 2006), the Pima County 2009 “Sonoran Desert Conservation Plan” (Pima County 2009), and the “2012 Pima County Wildlife Connectivity Assessment: Report on Stakeholder Input” (Arizona Game and Fish Department 2012), numerous wildlife movement corridors have been identified as important to the conservation of species and their populations in addition to natural topographic features, such as canyons, xeroriparian washes, mesoriparian washes, and riparian washes, that are also used as animal movement corridors. Some of these animal movement corridors have been further analyzed and modeled to refine the best biological corridor. Table 100 contains the details of animal movement corridors within the vicinity of the proposed action (i.e., in and adjacent to the analysis area), and figure 56 depicts their geographic placement in the analysis area and surrounding region.


Special Status Species


Plants


This section identifies the two federally listed and 10 other special status plant species in table 97 (1) that have been recently documented as occurring within the project or analysis areas and (2) for which impacts are reasonably foreseeable. Sensitive plant species not discussed below are those for which the analysis area provides suitable habitat and for which the analysis area may be within the known range of the species (see table 97); however, because there are no documented occurrences of these species within the analysis area, these species are not detailed below because impacts are not predicted.






Table 100. Animal movement corridor information 


			Animal Movement Corridor Name


			Source


			Connection Details


			Size and Land Ownership†


			Focal Species


			Threats and Barriers





			Linkage #94, Rincon-Santa Rita-Whetstone Linkage


			Arizona Missing Linkages 2006; Beier et al. 2006; Pima County 2012


			Provides a roughly north-south linkage between the habitat blocks in the Rincon Mountains, Santa Rita Mountains, and the Whetstone Mountains; includes 6 stands/corridors.


			85,304 acres total; 39,104 acres (45.8%) in analysis area; total area includes 57% State Trust land, 24% private land, 13% Bureau of Land Management land, and 6% National Forest land; 99.5% is natural vegetation and 0.5% is developed land. 


			12 mammals, 9 reptiles and amphibians, 1 bird, and 2 fish


			Existing roads, such as Interstate 10 and State Route 83; the Southern Pacific Railroad; and border security/illegal immigration issues.





			Linkage #92, San Xavier-Sierrita-Santa Rita Linkage


			Arizona Missing Linkages 2006


			Provides a roughly northwest-southeast wide block linkage between the San Xavier Reservation, the Sierrita Mountains, and the Santa Rita Mountains. Note that this linkage has not been refined, i.e., modeled yet, thus the details are not as specific as the others.


			176,900 acres total; 6,238 acres (3.5%) in analysis area; total area includes 50% State Trust land, 48% private land, and 2% Bureau of Land Management land. Note that this linkage has not been refined, i.e., modeled, yet, thus the details are not as specific as the others.


			6 mammals, 2 reptiles and amphibians, and 1 bird


			Existing roads, such as Interstate 19; Central Arizona Project canal; the Southern Pacific Railroad; urbanization; and border security/illegal immigration issues.





			Linkage #93, Santa Rita-Tumacacori Linkage


			Arizona Missing Linkages 2006; Beier et al. 2006; Pima County 2012


			Provides a roughly east-west linkage between the habitat blocks in the Santa Rita Mountains and the Tumacacori-Atascosa-Pajarito Mountain Complex; includes 4 stands/corridors.


			98,243 acres total; 2,573 acres (2.6%) in analysis area; total area includes 70.6% private land, 29.3% State Trust land, and 0.1% Bureau of Land Management land; 98% is natural vegetation, and 2% is developed land.


			11 mammals, 8 reptiles and amphibians, 1 bird, and 2 fish


			Existing roads, such as Interstate 19; the Southern Pacific Railroad; urban development along Interstate 19; and border security/illegal immigration issues.





			Linkage #95, Santa Rita-Empire Complex


			Arizona Missing Linkages 2006


			Provides a roughly north-south linkage between the habitat blocks in the Santa Rita Mountains and the Empire Mountains; also includes east-west crossings of State Route 83.


			X acres total; X acres (X%) in analysis area; total area includes 51% private land, 3% State Trust land, 31% Coronado National Forest, and 15% Bureau of Land Management land. Note that this linkage has not been refined, i.e., modeled, yet, thus the details are not as specific as the others.


			9 mammals, 2 reptiles, 2 bird, and 1 fish


			Existing roads, such as State Route 83; urbanization; and border security/illegal immigration issues.





			Linkage #96, Patagonia–Santa Rita Linkage


			Arizona Missing Linkages 2006; Beier et al. 2008; Pima County 2012


			Provides a roughly southeast-northwest linkage between the habitat blocks in the Santa Rita Mountains and the Patagonia Mountains; includes 3 stands/corridors. 


			25,150 acres total; 0 acres (0%) in analysis area; total area includes 59% of private land, 37% National Forest land, and the remaining 4% is either State Trust or local or State Parks; 97% is natural vegetation, 0.9% is aquatic, and 0.3% is agricultural land.


			9 mammals, 3 reptiles and amphibians, 6 birds, and 4 fish


			Existing roads, such as State Route 82 and State Route 83; private land; expanding urban development; and border security/illegal immigration issues.





			Landscape Movement Area #31: Santa Cruz River to Santa Rita Experimental Range


			Pima County 2012


			Santa Cruz River Riparian Movement Area – Santa Rita Experimental Range/Coronado National Forest Wildland Block


			3,801 acres total; 8 acres (0.2%) in analysis area; State Trust land and private land.


			None listed.


			High-density residential development; high-traffic gravel road (Old Nogales Highway); railroad





			Landscape Movement Area #32: Canoa Ranch to Santa Rita Experimental Range


			Pima County 2012


			Canoa Ranch – Santa Rita Experimental Range/Coronado National Forest Wildland Block


			3,446 acres total; 0 acres (0%) in analysis area; State Trust land and private land.


			None listed.


			Low-density residential development.





			Riparian Movement Area #22: Lee Moore Wash Flow Corridors


			Pima County 2012


			Santa Rita Experimental Range/Coronado National Forest Wildland Block – Santa Cruz River Riparian Area


			35,749 acres total; 830 acres (2.3%) in analysis area; University of Arizona (Santa Rita Experimental Range), Bureau of Land Management, State Trust, and private land.


			None listed.


			High-density residential development; low-density residential development; paved road (Interstate 10 bypass); power line; solar energy development.





			Riparian Movement Area #23: Davidson Canyon


			Pima County 2012


			Extends Linkage #94, Rincon-Santa Rita-Whetstone Linkage Design


			4,614 acres total; 4,559 acres (98.8%) in analysis area; State Trust land and private land.


			Birds (migratory); Chiricahua leopard frog; deer (general); Gila monster; bobcat; 


mountain lion; black bear


			High-traffic gravel road; industrial/commercial development; mining (gravel/limestone); off-highway vehicle use





			Riparian Movement Area #24: Madera Canyon


			Pima County 2012


			Santa Rita Experimental Range/Coronado National Forest Wildland Block – Santa Cruz River Riparian Movement Area


			10,231 acres total; 0 acres (0%) in analysis area; National Forest System land, private land, and State Trust land.


			Birds (migratory); mammals (general)


			Low-density residential development.





			Riparian Movement Area #25: Empire Gulch/Oak Tree Canyon


			Pima County 2012


			Santa Rita Experimental Range/Coronado National Forest Wildland Block – Linkage #94, Rincon-Santa Rita-Whetstone Linkage Design


			11,000 acres total; 11,000 acres (100%) in analysis area; National Forest System land, Bureau of Land Management land, State Trust land, and private land.


			Birds (migratory); black bear; coati; mountain lion; mule deer; raptors; white-tailed 


deer


			Agriculture (grazing); border activities; exotic species (Lehmann’s lovegrass); high-density residential development; low-density residential development; mining (proposed Rosemont Copper Mine); off-highway vehicle use; solar energy development; wind energy development





			Riparian Movement Area #26: Gardner Canyon


			Pima County 2012


			Harcuvar Mountains – Black Mountains


			5,800 acres total; 1,337 acres (23.1%) in analysis area; National Forest System land, Bureau of Land Management land, private land, and State Trust Land.


			American pronghorn; birds (migratory); black bear; Chiricahua leopard frog; coati; mule deer; raptors; white-tailed deer


			Agriculture (grazing); border activities; exotic species (Lehmann’s lovegrass); high-density residential development; high-traffic gravel road (Gardner Canyon Road); low-density residential development; mining; off-highway vehicle use; paved road (State Route 286); solar energy development; wind energy development








† Acreage calculations were based on the animal movement corridor shapefiles available on-line and provided by the researchers, i.e., Arizona Game and Fish Department. Then, the animal movement corridors were overlaid with the proposed action and vicinity and calculations were conducted.











Figure 56. Wildlife linkages relative to the analysis area (Arizona Wildlife Linkages Workgroup 2006; Arizona Game and Fish Department 2012)


Arid throne fleabane (Erigeron arisolius). In southeastern Arizona, this Forest Service sensitive species has been observed in Pima, Cochise, and Santa Cruz Counties and typically occurs on moist, rocky soils in grassy openings or roadsides within semidesert grasslands and Madrean evergreen (oak, encinal) woodlands at elevations ranging from 4,265 to 5,650 feet above mean sea level in Arizona and Sonora, Mexico, and possibly southwestern New Mexico (Arizona Game and Fish Department 2001c). It is listed as sensitive by the Southwestern Region of the Forest Service because of its infrequent occurrence; it is found at scattered localities in extreme southeastern Arizona and is susceptible to loss through grazing since it typically occurs in grassy areas, which are favorite feeding sites for livestock (Arizona Game and Fish Department 2001c; U.S. Forest Service 2007). Arid throne fleabane was not documented as part of the flora of the Rosemont area during the ANAMAX surveys (McLaughlin and Van Asdall 1977). There have been seven collections of this species in the Santa Rita Mountains, all outside the project area (Arizona Game and Fish Department 2012; Southwest Environmental Information Network 2011a): three records near Empire Gulch and one record along State Route 83 that are all apparently within the analysis area, one record along Box Canyon Road (near the boundary of the analysis area), one record in Gardner Canyon (approximately 0.5 mile south of the analysis area), and one near Smith Canyon (approximately 1.5 miles south of the analysis area). Although a species-specific survey targeting arid throne fleabane was not conducted, and arid throne fleabane was not observed during various surveys of the analysis area by WestLand Resources Inc., the range of the species is within the analysis area, and there are specimen records within the analysis area. 


Arizona giant sedge (Carex ultra). This plant is a Forest Service and Bureau of Land Management sensitive species. Arizona giant sedge is an herbaceous perennial that occurs on moist soil near perennially wet springs and streams in riparian woodland or oak-pinyon woodland at elevations ranging from 2,040 to 6,000 feet in southeastern Arizona in Pima, Cochise, Pinal, Graham, Santa Cruz, and Yavapai Counties, and extreme southwest New Mexico (Hidalgo County) and Sonora and Cahila, Mexico (Arizona Game and Fish Department 2000a). This plant is listed as sensitive by the Forest Service because it grows in saturated soil near perennial seeps, streams, and springs, areas that could be heavily impacted by grazing if not properly managed (U.S. Forest Service 2007), and the small populations of this plant that are typically observed are vulnerable to local disturbance of aquatic habitat (Arizona Game and Fish Department 2000a). This plant species was not observed within an approximately 25-square-mile area referred to as the Rosemont area during mid-1970s vegetation surveys by the University of Arizona (McLaughlin and Van Asdall 1977). More recently, this species was observed in the project area at Scholefield Spring during wetland delineations conducted by WestLand Resources Inc. (2010b) and has been documented along lower (Arizona Game and Fish Department 2011c) and upper Cienega Creek (Bureau of Land Management 2012) within the analysis area. Additional surveys of seeps and springs in 2011 and 2012 near the project area detected this species at nine additional locations within the analysis area (WestLand Resources Inc. 2012). Although a species-specific survey targeting Arizona giant sedge was not conducted, the range of the species is within the analysis area, and there are specimen records within the analysis area.


Arizona manihot (Manihot davisiae). This plant is a Forest Service sensitive species. In Arizona, this extremely rare perennial herb typically occurs on limestone slopes at elevations ranging from 3,500 to 4,000 feet above mean sea level in the Baboquivari, Santa Catalina, and Santa Rita Mountains (Arizona Rare Plant Committee n.d. [2000]). Only 11 specimens of Arizona manihot have been collected in the United States, and the main threat to the species is grazing (U.S. Forest Service 2007). Arizona manihot was not observed within an approximately 25-square-mile area referred to as the Rosemont area during mid-1970s vegetation surveys by the University of Arizona (McLaughlin and Van Asdall 1977). There have been two collections of this species taken in the Santa Rita Mountains outside the analysis area (Southwest Environmental Information Network 2011b): one south of Agua Caliente Canyon (approximately 10 miles southwest of the analysis area), and one in Florida Canyon (approximately 3.5 miles west of the analysis area). A survey was recently conducted and a small population of this species was found in lower McCleary Canyon within the project area, and two small populations were found at another location in the Santa Rita Mountains approximately 10 to 11 miles southwest of the analysis area (WestLand Resources Inc. 2011b). 


Bartram stonecrop (Graptopetalum bartramii). This Forest Service and Bureau of Land Management sensitive species has been petitioned for listing under the Endangered Species Act (Center for Biological Diversity 2010). The petition presented substantial scientific or commercial information indicating that listing this species may be warranted; therefore, a 12-month review of the status of this species was initiated in August 2012 to determine whether listing Bartram stonecrop is warranted (U.S. Fish and Widlife Service 2012). This species is only known from 12 small, widely scattered populations in Cochise, Pima, and Santa Cruz Counties within the Baboquivari, Dragoon, Chiricahua, Mule, Patagonia, Rincon, Santa Rita, and Tumacacori Mountains in Arizona and one location within Chihuahua, Mexico (Arizona Game and Fish Department 2001d). Bartram stonecrop occurs in the Madrean evergreen woodland on ledges or slopes of steep-walled canyons at elevations ranging from 3,650 to 6,700 feet above mean sea level. It typically occurs in cracks within rocky outcrops in shrub live oak/grassland communities alongside spikemoss, liverworts, lichens, and ferns on the sides of rugged canyons along arroyos, and where there is usually heavy litter cover and shade where moisture drips from rocks. Bartram stonecrop was not observed in the Rosemont area during vegetation surveys conducted in the mid-1970s by the University of Arizona (McLaughlin and Van Asdall 1977). This species was not observed during a 2010 survey for this species within and immediately surrounding the project area (WestLand Resources Inc. 2010b). This species was documented as occurring in two locations within the analysis area but outside the project area: one in the Empire Mountains near the Old Sonoita Highway junction with State Route 83, and the other in lower Gardner Canyon (Southwest Environmental Information Network 2011c). There have been two additional collections of this species taken in the Santa Rita Mountains (Southwest Environmental Information Network 2011c): one record at Sweetwater Spring (approximately 2 miles southwest of the analysis area) and one record at Madera Canyon (approximately 5.5 miles west-southwest of the analysis area). 


Beardless chinchweed (Pectis imberbis). This Forest Service sensitive species has been petitioned for listing under the Endangered Species Act (Center for Biological Diversity 2010). The petition presented substantial scientific or commercial information indicating that listing this species may be warranted; therefore, a 12-month review of the status of this species was initiated in August 2012 to determine whether listing beardless chinchweed is warranted (U.S. Fish and Widlife Service 2012). This plant species is only currently known from 13 small, scattered populations in southern Arizona in Cochise, Pima, and Santa Cruz Counties within the Atascosa, Huachuca, Patagonia, and Santa Rita Mountains and Canelo Hills and in western Chihuahua and eastern Sonora, Mexico (Arizona Game and Fish Department 2003d). Beardless chinchweed occurs on south-facing slopes of eroded granite along road cuts (slopes may be 95 to 100 percent) in open grassland and oak-grassland habitat at elevations typically ranging from 3,600 to 6,475 feet above mean sea level range-wide, from 4,000 to 5,500 feet above mean sea level in Arizona, and from 2,951 to 4,492 feet above mean sea level in Mexico. The main known threats to this species are grazing and road maintenance. This species was not observed in the Rosemont area during vegetation surveys conducted in the mid-1970s by the University of Arizona (McLaughlin and Van Asdall 1977). In 1988, this species was documented in the analysis area in Sycamore Canyon (south of the project area) (Arizona Game and Fish Department 2012), and during a 2010 survey targeting this species, five to seven individuals of this species were observed within the project area adjacent to the proposed secondary access road over Lopez Pass (WestLand Resources Inc. 2010b). The actual number of plants present is not known because this species produces ramets from underground rhizomes. 


Coleman’s coral-root (Hexalectris colemanii). This Forest Service and Bureau of Land Management sensitive species has been petitioned for listing under the Endangered Species Act (Center for Biological Diversity 2010). Coleman’s coralroot is a xeroriparian obligate that grows along the slopes of intermittent drainages where large oaks (Quercus spp.) and other tree species provide shade or dappled sunlight and leaf litter between 4,500 and 5,200 feet above mean sea level (Baker 2003; Catling 2004; Coleman 2002:98–101). The known distribution of Coleman’s coral-root is limited to McCleary Canyon and some small tributaries: a tributary of Wasp Canyon, Pima County; Sawmill Canyon (this area is variously referred to as Sawmill, Cave Creek, and Gardner Canyon because of its proximity to all of these drainages), Santa Cruz County; and the west side of Cochise Stronghold in the Dragoon Mountains, Cochise County (Baker 2003; Catling 2004; WestLand Resources Inc. 2010b). It has also been reported from the Baboquivari Mountains, Pima County (Arizona Game and Fish Department 2004a; Catling 2004), but the current status of this population is unknown. Numerous canyons in the Santa Rita Mountains and across southeastern Arizona were surveyed for this species in 2010 (WestLand Resources Inc. 2010b). This species was observed in or near the project area in Wasp Canyon (a cluster of four), and 115 individuals were documented in McCleary Canyon. Approximately 25 individuals were observed in Sawmill Canyon in the Santa Rita Mountains (approximately 0.5 to 0.75 mile south of the analysis area), and approximately 140 were observed in West Stronghold Canyon in the Big Dragoon Mountains (over 35 miles east of the analysis area).


Huachuca water umbel (Lilaeopsis schaffneriana var. recurva). The Huachuca water umbel was listed as an endangered species on January 6, 1997 (U.S. Fish and Wildlife Service 1997c). Critical habitat was designated on July 12, 1999 (U.S. Fish and Wildlife Service 1999). Critical habitat for Huachuca water umbel includes seven units in Yavapai, Pinal, Graham, and Greenlee Counties in Arizona and in Catron, Grant, and Hidalgo Counties, New Mexico (U.S. Fish and Wildlife Service 1999). There is no designated critical habitat for this species within the analysis area. Habitats for Huachuca water umbel are threatened by growing water demands and associated diversions and impoundments, livestock grazing (which contributes to the degradation of watersheds resulting in destructive flooding), introduction of invasive nonnative plant species, and sand and gravel mining (Arizona Game and Fish Department 2003; U.S. Fish and Wildlife Service 2008f). The effects of climate change (i.e., decreased precipitation and water resources and increased evapotranspiration) are a threat to many species (Lenart 2007), including the Huachuca water umbel. 


The Huachuca water umbel is an herbaceous, semiaquatic to occasionally fully aquatic, perennial plant requiring perennial water, gentle stream gradients, and mild winters; it occurs in cienegas or marshy wetlands at elevations ranging from approximately 2,000 to 6,000 feet above mean sea level within Sonoran desertscrub, grassland or oak woodland, and conifer forest vegetation communities (Arizona Game and Fish Department 2003; U.S. Fish and Wildlife Service 1999). Plants can be found in unshaded or shaded sites in shallow water, saturated soil near seeps, or in springs and streams where it grows in submerged sand, mud, and/or silt in water depths ranging from 2.0 to 16.0 inches. 


The currently known range of Huachuca water umbel includes southeastern Arizona in Santa Cruz, Cochise, and Pima Counties (Arizona Game and Fish Department 2003) and adjacent Sonora, Mexico (U.S. Fish and Wildlife Service 1999). It has been documented at 28 sites within this range (Pima County 2001). Prior to 2001, the only known extant sites in Pima County were at Empire Gulch in the Las Cienegas National Conservation Area (Pima County 2001). In 2001, two new populations were discovered in Pima County: one at the Cienega Creek Natural Preserve and one at Bingham Cienega. There are no known occurrences of this species within the project area, and although surveys for this species have not been conducted within the analysis area for the purposes of the proposed project, habitat for this species may occur at seeps and springs within the project area. In addition to the known site at Empire Gulch in the Las Cienegas National Conservation Area, this species has been found in other locations within the analysis area from near the confluence of Cienega Creek and Davidson Canyon (Pima County 2001) south to the confluence of Cienega Creek with Gardner Canyon in Las Cienegas National Conservation Area (Arizona Game and Fish Department 2011c). During a wet/dry mapping survey of Cienega Creek, 61 metapopulations were detected in the reach from Mattie Canyon downstream to The Narrows (Bureau of Land Management 2011). 


Pima pineapple cactus (Coryphantha scheeri var. robustispina). Pima pineapple cactus was listed as an endangered species on September 23, 1993 (U.S. Fish and Wildlife Service 1993a), without critical habitat. Residential and commercial developments are the greatest threats to Pima pineapple cactus and its habitat; other threats include habitat loss and fragmentation, competition with nonnative species, loss of the existing seed bank, grazing, illegal plant collection, prescribed fire, mining, and inadequate regulatory mechanisms (U.S. Fish and Wildlife Service 1993a, 2007a, 2008a). The effects of climate change (i.e., decreased precipitation and water resources) are a threat to many species, including the Pima pineapple cactus. 


In general, Pima pineapple cactus is found in vegetation communities characterized as either Sonoran desertscrub (Arizona Upland subdivision) or semidesert grassland, or a combination of the two, and it is often associated with the following shrub species: desert zinnia (Zinnia sp.), snakeweed (Gutierrezia sarothrae), burroweed (Isocoma tenuisecta), and buckwheat (Eriogonum spp.) (U.S. Fish and Wildlife Service 2007a). Within its relatively limited range, Pima pineapple cactus generally grows on slopes less than 10 percent and along the tops (upland areas) of alluvial bajadas within a range of soil types and depths at elevations between 2,360 and 4,000 feet above mean sea level (U.S. Fish and Wildlife Service 2007a, 2008a). 


Pima pineapple cactus occurs in southeast Arizona and northern Sonora, Mexico (U.S. Fish and Wildlife Service 2007a). A recent Pima pineapple cactus population estimate of 100,000 to 150,000 was submitted to the U.S. Fish and Wildlife Service as part of the 5-year review effort for the species. In Arizona, Pima pineapple cactus is found south of Tucson, in Pima and Santa Cruz Counties, distributed at very low densities throughout the Altar and Santa Cruz Valleys between the Baboquivari Mountains to the west and the Santa Rita Mountains to the east. 


This species is not known or expected to occur within the project area but is found within the analysis area at lower elevations west of the mine site, where the water and transmission lines and secondary access road are proposed, and northeast of the Santa Rita Mountains and northwest of the Empire Mountains (Arizona Game and Fish Department 2012). Surveys following guidelines provided by U.S. Fish and Wildlife Service (Roller 1996) were conducted in 2008 and 2009, and 44 living Pima pineapple cacti have been found within the utility corridor (WestLand Resources Inc. 2009a, 2009b, 2010b). 


Santa Rita yellowshow (Amoreuxia gonzalezii). Santa Rita yellowshow, a Forest Service sensitive species, is known only from northern Mexico and extending north into southern Arizona. This species is only known from four populations in northern Mexico (NatureServe 2010b), three sites within the Santa Rita Mountains, and two sites in the Rincon Mountains in Arizona (Arizona Game and Fish Department 2003a; Southwest Environmental Information Network 2011e). All five sites in southern Arizona are located on the Coronado National Forest (U.S. Forest Service 2007). Threats to this species include development, grazing, mining, habitat degradation, rarity, and competition with introduced exotic grasses (e.g., buffelgrass, Lehmann’s lovegrass) (Arizona Game and Fish Department 2003a). The three locations in the Santa Rita Mountains in Santa Cruz County are more than 10 miles southwest of the analysis area (Southwest Environmental Information Network 2011e). This species was observed in the project area during mid-1970s vegetation surveys by the University of Arizona (McLaughlin and Van Asdall 1977), and it has been observed in the past near Rosemont Junction (Jenkins 2010). A survey targeting this species was recently conducted, and it was not found within the project area (WestLand Resources Inc. 2011b). 


Sonoran noseburn (Tragia laciniata). This Forest Service sensitive species typically occurs on rocky, granitic soils in open woodlands along streams and canyon bottoms and on shaded hillsides in oak and mixed-conifer woodland at elevations ranging from 3,500 to 5,680 feet; it may also grow on limestone soils and coarse sand (Arizona Game and Fish Department 2004b; U.S. Forest Service 2007). Sonoran noseburn has limited occurrence and grows at scattered locations that are subject to numerous activities, including grazing, mining, road building, and recreation (U.S. Forest Service 2007). This species is known from the Huachuca Mountains in Cochise County; the Santa Rita Mountains in Pima County; and the Canelo Hills (O’Donnell Canyon) and Atascosa (Sycamore Canyon), Pajarito, Patagonia, and Santa Rita Mountains in Santa Cruz County in southeastern Arizona (Arizona Game and Fish Department 2004b). It also occurs in eastern Sonora to Chihuahua, Mexico, and perhaps into New Mexico. This species was not observed in the project area during vegetation surveys conducted in the mid-1970s by the University of Arizona (McLaughlin and Van Asdall 1977). There have been two collections of this species in oak woodland within the analysis area, one from near upper McCleary Canyon and one from Gardner Canyon (Southwest Environmental Information Network 2011f), and another in 1986 in Scholefield Canyon (Arizona Game and Fish Department 2012). There have been two additional collections of this species in the Santa Rita Mountains outside the analysis area within Big Casa Blanca Canyon (approximately 10 miles south of the analysis area) (Southwest Environmental Information Network 2011f). Although a species-specific survey targeting Sonoran noseburn was not conducted, and Sonoran noseburn was not observed during various surveys of the analysis area by WestLand Resources Inc., the range of the species is within the analysis area, and there are specimen records within the analysis area.


Southwestern (Box Canyon) muhly (Muhlenbergia palmeri [=M. dubioides]). This Forest Service senstive species is rare, having been collected at only seven different localities in Arizona, and it is palatable to ungulates (U.S. Forest Service 2007). Known threats to this species are grazing and associated erosion and scouring (Arizona Game and Fish Department 2000b). Box Canyon muhly is known only from southeastern Arizona and Sonora, Mexico. In Arizona, this species is known from the Huachuca Mountains and Canelo Hills in Cochise County; the Santa Rita, Santa Catalina, and Baboquivari Mountains in Pima County; and Sycamore Canyon of the Pajarito Mountains in Santa Cruz County (Arizona Game and Fish Department 2000b). This plant grows on rocky slopes in canyons and along stream courses, often on cliffs, at elevations ranging from 2,750 to 6,000 feet above mean sea level. Habitat matching this description is present within the analysis area. This species was not observed in the project area during mid-1970s vegetation surveys by the University of Arizona (McLaughlin and Van Asdall 1977), and it was not observed during a 2010 survey targeting this species within the project area (WestLand Resources Inc. 2010b). This species has been collected numerous times, however, from areas within and adjacent to the analysis area (Arizona Game and Fish Department 2012; Southwest Environmental Information Network 2011d): five locations near Box Canyon Road within the analysis area but outside the project area, and two locations along Box Canyon Road (approximately 0.25 mile west of the analysis area). 


Sycamore Canyon (or Weeping) muhly (Muhlenbergia elongata [=M. xerophila]). This plant is a Forest Service sensitive species. Weeping (or Sycamore Canyon) muhly is a perennial herbaceous grass that typically occurs in pockets of soil in crevices of cliffs, rocks, and bedrock in seeps and in wet soil adjacent to bedrock streambeds within riparian communities of Madrean evergreen woodland and the transition zone between the Arizona Upland subdivision of Sonoran desertscrub and semidesert grassland at elevations ranging between 3,250 and 6,000 feet (Arizona Game and Fish Department 2000b; U.S. Forest Service 2007). This species is only known from southern Arizona in the Santa Rita, Santa Catalina, Rincon, Tumacacori, and Baboquivari Mountains in Pima County; and Sycamore Canyon of the Pajarito Mountains in Santa Cruz County (Arizona Game and Fish Department 2000b). This plant is listed as sensitive by the Forest Service because it is rare, having been collected at only 10 different localities in Arizona, and it is palatable to ungulates that graze in canyon bottoms (Arizona Game and Fish Department 2000b; U.S. Forest Service 2007). This species was not observed in the Rosemont area during vegetation surveys conducted in the mid-1970s by the University of Arizona (McLaughlin and Van Asdall 1977). This species has been collected in three locations within the analysis area (Arizona Game and Fish Department 2012; Southwest Environmental Information Network 2011g): one historic record west of the project area, one in Box Canyon, and one record on the west side of the Empire Mountains. Although a species-specific survey targeting weeping muhly was not conducted, and weeping muhly was not observed during various surveys of the analysis area by WestLand Resources Inc., the range of the species is within the analysis area, and there are specimen records within the analysis area.


Other special status plant species. Other sensitive plant species (e.g., broad-leaf ground-cherry, Huachuca golden aster, and needle-spined pineapple cactus) have been observed within the analysis area (Arizona Game and Fish Department 2012) but were not discussed above. Although the analysis area provides suitable habitat for these species that have been observed within the analysis area and the analysis area is within the known range of the species, the species have not been recently documented within the analysis area and/or impacts to these species are not predicted. 


Animals


This section identifies the eight federally listed, four candidate, and seven other special status animal species in table 97 (1) that are known to occur within or adjacent to the analysis area; (2) for which habitat exists within the analysis area; (3) for which the analysis area occurs within the known range of the species; and (4) for which impacts are reasonably foreseeable. Sensitive animal species not discussed below are those for which the analysis area provides suitable habitat and for which the analysis area may be within the known range of the species (see table 97); however, because there are no documented occurrences of these species within the analysis area, these species are not detailed below because impacts are not anticipated.


Abert’s tohwee (Pipilo aberti). This Forest Service sensitive bird species occurs in southeastern California, southern Nevada, southwestern Utah, central Arizona, southwestern New Mexico, and northern Sonora, Mexico, and nests at elevations ranging from 80 to 4,900 feet above mean sea level (Corman and Wise-Gervais 2005; Pima County XXXX). In Arizona, the towhee can be found in suitable habitat along rivers, streams, and washes in mesquite bosques and cottonwood-willow associations with an understory of dense brushy, shrubs within the Lower Sonoran zone. Although a species-specific survey targeting Abert’s towhee was not conducted, this bird species’ range is mapped as occurring within the analysis area (Audubon 2012; Corman and Wise-Gervais 2005) and has been documented as occurring at several locations within the analysis area (ebird 2012). 


Chiricahua leopard frog (Lithobates chiricahuensis). The Chiricahua leopard frog was listed as a threatened species on June 13, 2002 (U.S. Fish and Wildlife Service 2002a), without critical habitat. On March 20, 2012, the U.S. Fish and Wildlife Service designated critical habitat for the Chiricahua leopard frog (U.S. Fish and Wildlife Service 2012a). The designated critical habitat totals approximately 11,467 acres in Apache, Cochise, Gila, Graham, Greenlee, Pima, Santa Cruz, and Yavapai Counties, Arizona; and Catron, Hidalgo, Grant, Sierra, and Socorro Counties, New Mexico. Designated critical habitat is present in the analysis area: two critical habitat map units (Unit 8, Eastern Slope of the Santa Rita Mountains, and Unit 9, Las Cienegas National Conservation Area) occur entirely within the analysis area. Unit 8 consists of five tanks, and approximately 186 acres, 5.22 drainage miles, and 1,311 feet overland. Unit 9 consists of approximately 1,550 acres and 6.24 drainage miles. 


Primary constituent elements identified as essential to the conservation of the Chiricahua leopard frog in areas occupied at the time of listing of designated critical habitat are as follows (U.S. Fish and Wildlife Service 2012a:16343): aquatic breeding habitat and immediately adjacent uplands (with standing bodies of fresh water; emergent and/or submerged vegetation, root masses, undercut banks, fractured rock substrates, or some combination thereof; no or few nonnative predators; absence of chytridimycosis; and upland habitats that provide opportunities for foraging and basking that are immediately adjacent to or surrounding breeding aquatic and riparian habitat); and dispersal and nonbreeding habitat, consisting of areas with ephemeral (present for only a short time), intermittent, or perennial water that are generally not suitable for breeding, and associated upland or riparian habitat that provides corridors (overland movement or along wetted drainages) for frogs among breeding sites in a metapopulation (not more than 1.0 mile overland, 3.0 miles along ephemeral or intermittent drainages, 5.0 miles along perennial drainages, or some combination thereof not to exceed 5.0 miles; in overland and nonwetted corridors, provide some vegetation cover or structural features for shelter, forage, and protection from predators, and in wetted corridors, provide some ephemeral, intermittent, or perennial aquatic habitat; are free of barriers that block movement by Chiricahua leopard frogs that are 50 acres or more in size, and highways that do not include frog fencing and culverts; and walls, major dams, or other structures that physically block movement). With the exception of impoundments, livestock tanks, and other constructed waters, critical habitat does not include manmade structures (such as buildings, aqueducts, runways, roads, and other paved areas) and the land on which they are located existing within the legal boundaries. All the primary constituent elements are present within the analysis area.


A recovery plan for Chiricahua leopard frog was completed in 2007 (U.S. Fish and Wildlife Service 2007b). The analysis area overlaps a portion of Recovery Unit 2 (Santa Rita-Huachuca-Ajos/Bavispe) as designated by the Chiricahua Leopard Frog Recovery Plan, which includes two management areas: the Santa Rita management area (number 5) and the Empire Cienega management area (number 4). The area west of the steep, north-south ridge that includes Gunsight Pass and Weigles Butte and continues south to the southwest corner of the analysis area is in the Santa Rita management area. The remainder of the analysis area is in the Empire Cienega management area. 


The most important threats to the Chiricahua leopard frog are predation by nonnative species and disease (U.S. Fish and Wildlife Service 2011s). Numerous studies indicate that waters supporting introduced vertebrate predators (e.g., bullfrogs, crayfish, and fish in the family Centrarchidae [Micropterus spp., Lepomis spp.]) often lack Chiricahua leopard frogs (U.S. Fish and Wildlife Service 2008c). Recent evidence suggests a chytridiomycete skin fungus, Batrachochytrium dendrobatidis (Bd), is responsible for global declines of frogs, toads, and salamanders. Other threats to this species include mining, including mining related contaminants; drought and associated limited surface water; floods; degradation and loss of habitat as a result of water diversions and groundwater pumping and poor livestock management; altered fire regimes as a result of fire suppression; urban and agricultural development; road construction; and other human activities, including environmental contamination (U.S. Fish and Wildlife Service 2008c, 2011a, 2012a). Also considered important is the disruption of metapopulation dynamics, resulting from small populations, which increases the chance of inbreeding depression, loss of genetic diversity, extirpation, or extinction. The effects of climate change (i.e., decreased precipitation and water resources and increased evapotranspiration) are a threat to many species (Lenart 2007), including the Chiricahua leopard frog. 


The Chiricahua leopard frog was historically an inhabitant of a variety of aquatic habitats, including cienegas, pools, livestock tanks, lakes, reservoirs, streams, and rivers at elevations of 3,281 to 8,890 feet (U.S. Fish and Wildlife Service 2007b). This species is now often restricted to springs, livestock tanks, ponds, and streams in the upper portions of watersheds where nonnative predators (e.g., sportfishes, bullfrogs, crayfish, or barred tiger salamanders [Ambystoma mavortium mavortium]) either have not yet invaded or been introduced, or where the numbers of nonnative predators are few and habitats are complex, which allow Chiricahua leopard frogs to coexist with these species. The life history of the Chiricahua leopard frog is a complex life cycle, consisting of eggs and larvae that are entirely aquatic and adults that are primarily aquatic but also may be terrestrial at times (U.S. Fish and Wildlife Service 2007b, 2011a). This species has the ability to disperse among suitable habitats; this dispersal ability allows the species to colonize suitable habitat from a nearby extant population of frogs (U.S. Fish and Wildlife Service 2008c, 2011a). Current evidence suggests that dispersal of Chiricahua leopard frogs can be up to 1 mile overland, 3 miles within intermittent drainages, and 5 miles within perennial drainages. Dispersal of this species, and thus fluctuation of site occupancy, is largely thought to occur during the summer monsoon. Ranid site occupancy is known to fluctuate, particularly at stock tanks and other small aquatic systems where water availability changes. 


The Chiricahua leopard frog is found in central and southeastern Arizona; west-central and southwestern New Mexico; and in Mexico, in northern Sonora and the Sierra Madre Occidental of Chihuahua (U.S. Fish and Wildlife Service 2008c, 2011a). The Chiricahua leopard frog apparently has disappeared from more than 75 percent of its historical localities; the species has been extirpated from about 80 to 85 percent of its historical localities in Arizona and New Mexico (U.S. Fish and Wildlife Service 2008b, 2008c). 


Chiricahua leopard frog surveys within the analysis area were conducted in 2008, 2009, 2010, and 2011 (WestLand Resources Inc. 2009c, 2009d, 2011) and were completed in accordance with protocols developed by the Arizona Game and Fish Department and recommended by the U.S. Fish and Wildlife Service. Prior to protocol-level surveys, reconnaissance in August and September 2006 of 15 sites was conducted in the analysis area known to support or suspected of supporting surface water, and no frogs were detected (WestLand Resources Inc. 2009c). Chiricahua leopard frogs were documented in two locations in the project area in 2008 but have not been detected there since, despite annual surveys. Chiricahua leopard frogs were documented as occurring in 18 locations within the analysis area, and the three nearest occurrences of this species to the project area (0.2 to 0.3 mile) occurred in 2008. Chiricahua leopard frogs have been documented in four locations within the analysis area in areas that are fed by groundwater; the remaining documented locations are fed by stormwater flows. Chiricahua leopard frogs are known to occur in seven locations within the analysis area in designated critical habitat: five within Unit 8 and two within Unit 9 (Rorabaugh 2010; Rosen 2010; Rosen and Caldwell 2004; WestLand Resources Inc. 2009d; U.S. Fish and Wildlife Service 2012a).


During sampling efforts at four locations on the Las Cienegas National Conservation Area between 2002 and 2010, evidence of this species breeding was documented (i.e., larval individuals were noted) only at the Empire Gulch Spring site between 2002 and 2010; however, a few individual Chiricahua leopard frogs were noted at each site sometime during the 9-year study (Rosen 2010). Most recently, the Arizona Game and Fish Department conducted Chiricahua leopard frog surveys at 13 sites in the Santa Rita management area (within and outside the analysis area) in April 2012, and Chiricahua leopard frogs were detected at eight sites and were documented breeding at three of those sites (personal communication, Christina M. Akins, Arizona Game and Fish Department, 2012). Six of the eight detection sites are within the analysis area, and all sites had been recently documented as having Chiricahua leopard frogs, with the exception of one location.


Common black-hawk (Buteogallus anthracinus). This bird species is a Forest Service sensitive species. Habitat for common black-hawks includes perennial systems characterized by mature riparian gallery forests, with cottonwoods and willows and/or sycamores dominating the overstory (Arizona Game and Fish Department 2005). This species occurs from northern South America and Guyana, to Central America, throughout Mexico, to the southwestern United States, including Arizona, southwest New Mexico, western Texas, and southern Utah. The breeding range is along remote streams draining the Mogollon Rim (central Arizona), the big Sandy and Virgin River drainages (northwestern Arizona), and the upper Gila River drainages (eastern Arizona). Recorded locations in Arizona have been at elevations from 1,750 to 7,080 feet. The common black-hawk is a medium-sized to large hawk that breeds in Arizona from March to October and occasionally stays for the winter. This obligate riparian nester (cottonwood and sycamore trees are preferred) preys upon crustaceans, amphibians, fish, reptiles, and occasionally mammals and insects. Surveys have not been conducted for common black-hawk within the analysis area for the purposes of this project; however, a breeding pair was documented in Mulberry Canyon in spring 2012 within the northwestern portion of the analysis area, and this species could occur in other portions of the analysis area where habitat exists. 


Desert tortoise, Sonoran population (Gopherus morafkai [=G. agassizii]). This reptile is a candidate for listing under the Endangered Species Act. Tortoises are found in the Arizona Upland and Lower Colorado River subdivisions of the Sonoran Desert, desert grassland, and ecotonal areas that consist of Sonoran desertscrub with elements of Mojave desertscrub and juniper woodland, interior chaparral, and desert grassland (Averill-Murray and Klug 2000). The Sonoran population of the desert tortoise is known only from southeastern Arizona and Mexico and is currently known to occupy Cochise, Gila, Pima, Santa Cruz, Pinal, Graham, La Paz, Mohave, Maricopa, Yuma, and Yavapai Counties within Arizona (NatureServe 2010d). Desert tortoises were not observed in the project area during surveys conducted by Lowe and Johnson (n.d. [1977]). Surveys have not been conducted for desert tortoise within the analysis area for the purposes of this project; however, the species has been documented in the Empire Mountains west of Cienega Creek and east of Davidson Canyon near Cienega Creek (Arizona Game and Fish Department 2012), and this species may occur in portions of the analysis area, such as within the area proposed for utility corridors, because habitat is present and these areas are within the known range of the species.


Giant spotted whiptail (Aspidoscelis burti stictogramma [=A. b. stictogrammus, A. stictogrammus]). This reptile is a Forest Service and Bureau of Land Management sensitive species. The giant spotted whiptail is only known from Cochise, Pima, Graham, Pinal, and Santa Cruz Counties in Arizona, extreme southwestern New Mexico, and Sonora, Mexico (NatureServe 2010c). This lizard is known to occupy the Santa Rita, Santa Catalina, Baboquivari, and Pajarito Mountains (Arizona Game and Fish Department 2001a). This species inhabits dense shrubby vegetation and open areas of bunchgrass among rocks near permanent and intermittent streams in mountain canyons, arroyos, and mesas in arid and semiarid regions, entering lowland desert along stream courses, in riparian habitat at elevations ranging from near sea level to 4,500 feet (Arizona Game and Fish Department 2001a; Stebbins 2003). The greatest threat to this lizard is its limited distribution (Arizona Game and Fish Department 2001a) and presumably anything that threatens riparian habitat. The giant spotted whiptail was observed in the Rosemont area during surveys conducted by Lowe and Johnson (n.d. [1977]) and was referred to as follows: “Common. Occurs throughout the Rosemont area. Tends to be a riparian species at lower elevations in the desert grassland, as well as more abundant in rocky canyons throughout the site.” The giant spotted whiptail has been documented in Wasp Canyon, Cienega Creek, Davidson Canyon, and Empire Gulch (Arizona Game and Fish Department 2012). This species was observed at two locations in lower Davidson Canyon in 2001 and at 36 locations in Las Cienegas National Conservation Area from Cinco Ponds and Empire Gulch downstream (Cienega Creek) to The Narrows in 2002 and 2003 (Rosen and Caldwell 2004). Although a species-specific survey targeting giant spotted whiptail was not conducted, habitat is present in the analysis area, the range of the species is within the analysis area (Reptiles of Arizona 2012), and there are specimen records within the analysis area.


Gila chub (Gila intermedia). The Gila chub was listed as endangered with critical habitat on November 2, 2005 (U.S. Fish and Wildlife Service 2005a). Critical habitat for Gila chub includes seven river units encompassing approximately 160 miles in Grant County, New Mexico, and Yavapai, Gila, Greenlee, Graham, Cochise, Pima, Santa Cruz, and Pinal Counties in Arizona. Critical habitat for this species occurs along Cienega Creek within the analysis area within the Lower Santa Cruz River watershed (Area 5). Approximately 6 miles (474.9 acres) of this area of critical habitat occurs within the analysis area in lower Cienega Creek between Interstate 10 and the confluence with Davidson Canyon. Another 11.6 miles (843.6 acres) of critical habitat occurs within the analysis area in upper Cienega Creek and Empire Gulch on Bureau of Land Management lands within the Las Cienegas National Conservation Area. 


The primary constituent elements of critical habitat include the following habitat components (U.S. Fish and Wildlife Service 2005a): perennial pools, areas of higher velocity between pools, and areas of shallow water among plants or eddies; water temperatures for spawning ranging from 62.6°F to 75.2°F, and seasonally appropriate temperatures for all life stages; water quality with reduced levels of contaminants, including excessive levels of sediments, and adequate levels of pH, dissolved oxygen, and conductivity; food base consisting of invertebrates and aquatic plants; sufficient cover; and a healthy, intact riparian vegetation community; habitat devoid of nonnative aquatic species or habitat in which detrimental nonnatives are kept at a level that allows Gila chub to continue to survive and reproduce; and streams that maintain a natural flow pattern, including periodic flooding. Both Cienega Creek and Empire Gulch contain one or more primary constituent elements: perennial pools, the necessary vegetation that provides cover, and adequate water quality.


The primary threats to Gila chub include predation by, and competition with, nonindigenous organisms, including fish in the family Centrarchidae; other fish species, bullfrogs, and crayfish; and habitat degradation from surface water diversions and groundwater pumping and withdrawals (U.S. Fish and Wildlife Service 2005a). Secondary threats include habitat alteration resulting from numerous human-caused factors, such as improperly managed livestock grazing, wildfire, agriculture, mining, road building, residential development, and recreation. The effects of climate change (i.e., decreased precipitation and water resources and increased evapotranspiration) are a threat to many species (Lenart 2007), including the Gila chub. 


In Arizona, the Gila chub is normally found at elevations ranging between 2,720 and 5,420 feet above mean sea level in the smaller headwater streams, cienegas, and springs or marshes of the Gila River basin; they commonly inhabit pools but can also use a diversity of habitats, including small artificial impoundments such as human-made ponds (Arizona Game and Fish Department 2002a; U.S. Fish and Wildlife Service 2005a). Adults have typically been collected from deep pools with heavily vegetated margins and undercut banks, while juveniles have been collected from riffles, pools, and undercut banks of runs. In larger stream systems, they commonly use heavily vegetated backwaters for cover and feeding. 


Historically, Gila chub were recorded from numerous rivers, streams, and spring-fed tributaries throughout the Gila River basin in southwestern New Mexico, central and southeastern Arizona, and northern Sonora, Mexico (U.S. Fish and Wildlife Service 2008g). Currently, the Gila chub is restricted to small, isolated populations scattered throughout its historical range, and it has been eliminated from approximately 85 to 90 percent of formerly occupied habitat (U.S. Fish and Wildlife Service 2005a). Of 47 known populations, 29 are considered occupied and all are considered small, isolated, and subject to some form of threat (e.g., nonnative species are present in 27 of the populations). Historically, the range of the Gila chub covered more than one-quarter of southeastern Arizona. Currently in Arizona, the Gila chub is only found in a few waters in Yavapai, Pima, Santa Cruz, Graham, Cochise, Gila, and Greenlee Counties. Establishment of new populations of Gila chub has been attempted in six sites in Arizona; five sites remain extant.


There is no suitable habitat, or known occurrences of this species, within the project area, and surveys for this species have not been conducted within the analysis area for the purposes of the proposed project. Gila chub have been reported in 2002, 2009, and 2010 in lower Cienega Creek (from the Cienega Creek Natural Preserve, owned and managed by Pima County) (Marsh and Kesner 2010; Marsh and Kesner 2011; Reinthal 2009) and in 1985 to 1995, 2001, 2005, 2007, and 2008 within the Las Cienegas National Conservation Area (Weedman et al. 1996; U.S. Fish and Wildlife Service 2005a, 2005b; Ehret and Simms n.d. [2009]; Simms 2009); both of these reaches of Cienega Creek are located within the analysis area. 


Gila topminnow (Poeciliopsis occidentalis occidentalis). Gila topminnow was listed as endangered in 1967 without critical habitat (U.S. Fish and Wildlife Service 1967). A recovery plan for Gila topminnow was prepared in 1982 (U.S. Fish and Wildlife Service 1983) and revised in 1998 (Weedman 1998). No recovery units or management areas were developed as part of the recovery plan. The primary threats to Gila topminnow populations are habitat destruction and introduction of nonnative species (U.S. Fish and Wildlife Service 1998, 2008h; Weedman 1998). The effects of climate change (i.e., decreased precipitation and water resources) are a threat to many species (Lenart 2007), including the Gila topminnow. 


The habitat requirements of Gila topminnows are broad; although preferring shallow, warm, fairly quiet waters, they also are easily acclimated to a much wider range of conditions, including both lentic and lotic habitats with moderate currents (U.S. Fish and Wildlife Service 1998, 2008h). Gila topminnows formerly occupied headwater springs, vegetated margins, and backwater areas of intermittent and perennial streams and rivers (Arizona Game and Fish Department 2001), appearing to prefer shallow warm water in a moderate current with dense aquatic vegetation and algae mats. Gila topminnows can withstand water temperatures from near freezing to 90°F to 100°F and can live in a fairly wide range of water chemistries (e.g., pH, dissolved oxygen, and salinities). Gila topminnows are omnivorous, likely using a broad spectrum of foods such as detritus and amphipod crustaceans but also feed on aquatic insect larvae, especially mosquitoes, when abundant.


Historically, the Gila topminnow was abundant in the Gila River drainage in New Mexico, Arizona, and Mexico and was one of the most common fishes of the Colorado River basin, particularly in the Santa Cruz system (Arizona Game and Fish Department 2001; U.S. Fish and Wildlife Service 2008h). Presently, only 11 of the 15 recent natural Gila topminnow populations are considered extant, and only four do not contain nonindigenous fish and can therefore be considered currently secure from nonindigenous fish threats. There have been at least 175 wild sites stocked with Gila topminnow; however, topminnows persist at only 18 of these locations, including one site that is outside the historical range and four sites containing nonindigenous fish species. 


In Arizona, the Gila topminnow historically was found in most perennial springs, streams, and vegetated margins of rivers in the Gila River drainage in Yavapai, Gila, Pinal, Maricopa, Graham, Greenlee, Cochise, Pima, Santa Cruz, and Yuma Counties (Arizona Game and Fish Department 2001). Currently, disjunct populations are present in nine to 11 natural locations, 22 to 24 reintroduced locations within the Gila River drainage, and one location in the Bill Williams River drainage (Yerba Mansa). Of these locations, 15 are springs, and the remainder consists of creeks and washes. There is no suitable habitat, or known occurrences of this species, within the project area, and surveys for this species have not been conducted within the analysis area for the purposes of the proposed project. 


Gila topminnows have been reported from the Las Cienegas National Conservation Area and from the Cienega Creek Natural Preserve (lower Cienega Creek) within the analysis area in 1985 to 1995 and 2005 to 2010 (Arizona Game and Fish Department 2012; Ehret and Simms 2009; Simms 2009; U.S. Fish and Wildlife Service 2005a, 2005b; Weedman et al. 1996). Gila topminnows are found in over 8 miles of Cienega Creek, and no nonnative fish are present within this stretch, representing the largest natural topminnow habitat known within the species’ entire range (U.S. Fish and Wildlife Service 1998). Topminnows within Cienega Creek have experienced statistically significant declines since 1989; however, the species has remained present in most of the sampling stations from 1989 through 2005 (Bodner et al. 2007). Gila topminnows were reintroduced into Empire Gulch in 2001 (U.S. Fish and Wildlife Service 2001) but are currently rare in this location (U.S. Fish and Wildlife Service 2006). Lower Davidson Canyon Creek within the analysis area (from the confluence with Cienega Creek up to the location where a head cut forms a barrier to upstream movement) may provide additional suitable habitat for this species during high-water events.


Green ratsnake (Senticolis triaspis). This reptile is a Forest Service sensitive species. The green ratsnake is primarily an inhabitant of Madrean evergreen woodland and the upper reaches of adjoining semidesert grassland communities in the Baboquivari, Pajarito, Atascosa, Santa Rita, Empire, Patagonia, Chiricahua, Swisshelm, Pedregosa, and Peloncillo Mountains of southeastern Arizona and southwestern New Mexico at elevations ranging from about 3,600 to 8,000 feet (Brennan and Holycross 2009) and in Chihuahua, Sinaloa, and Sonora, Mexico (Sky Island Alliance 2012). There are no major threats known for this species (NatureServe 2010e). This species was not observed in the Rosemont area during surveys conducted by Lowe and Johnson (n.d. [1977]); however, this snake has been documented as inhabiting the analysis area within and between the Santa Rita and Empire Mountains (Arizona Game and Fish Department 2011c; 2012). Although a species-specific survey targeting green ratsnake was not conducted, habitat is present in the analysis area, the range of the species overlaps a portion of the analysis area (Reptiles of Arizona 2012), and there are specimen records within the analysis area.


Jaguar (Panthera onca). The jaguar was listed as an endangered species in the U.S. portion of the species’ range on July 22, 1997 (U.S. Fish and Wildlife Service 1997b), without critical habitat, and the non-U.S. population was listed as endangered in 1972 (U.S. Fish and Wildlife Service 2000). In 2010, the U.S. Fish and Wildlife Service announced that designation of critical habitat is of the jaguar was prudent (U.S. Fish and Wildlife Service 2010a); therefore, the U.S. Fish and Wildlife Service, together with the Jaguar Recovery Team, developed a recovery outline, with scientific population and habitat analyses for jaguars that was considered in the preparation of a critical habitat proposal for the species in the northern portion of their range (Jaguar Recovery Team and U.S. Fish and Wildlife Service 2012). 


On August 20, 2012, the U.S. Fish and Wildlife Service proposed to designate critical habitat for the jaguar (U.S. Fish and Wildlife Service 2012). The proposed critical habitat would total approximately 838,232 acres in six units in Pima, Santa Cruz, and Cochise Counties, Arizona, and Hidalgo County, New Mexico. Two units of critical habitat are proposed in the analysis area: 34,076 acres in Unit 3 – Patagonia and 19,640 acres in Unit 4 – Whetstone (subunit 4b – Whetstone-Santa Rita). The primary constituent elements specific to jaguars are: expansive open spaces in the southwestern United States of at least 32 to 37 square miles in size that provide connectivity to Mexico; contain adequate levels of native prey species; include surface water sources available within 12.4 miles of each other; contain 3 to 40 percent canopy cover within Madrean evergreen woodland or semidesert grassland vegetation communities; are characterized by rugged terrain; and are characterized by minimal to no human population density, no major roads, or no stable nighttime lighting over any 0.4-square-mile area.


Habitat destruction and modification and the illegal killing of jaguars are the two most significant threats to the jaguar (Jaguar Recovery Team and U.S. Fish and Wildlife Service 2012). Other current threats identified include the development of infrastructure projects (e.g., pedestrian fences, etc.) along the U.S.-Mexico border, which could impede the movements of jaguars (U.S. Fish and Wildlife Service 2008c). The international border is semipermeable, however, with some areas (particularly in the mountains) that allow large-bodied animals to cross. Recent droughts have resulted in habitat loss, fragmentation, and degradation. Additionally, large-scale, open-pit mines have been identified as having the potential to threaten known core habitat of jaguars in southeastern Arizona (McCain and Childs 2008). The effects of climate change (i.e., decreased precipitation and water resources) are a threat to many species (Lenart 2007), including the jaguar. 


Jaguars are known from a variety of vegetation communities in North and South America. Range-wide, jaguars are mostly found in tropical and subtropical zones (U.S. Fish and Wildlife Service 2008c). In the southwestern United States, the more open, dry habitat of has been suggested as being marginal in terms of water, cover, and prey densities, although there was historically a presumably larger and naturally breeding population (Brown and López González 2001), jaguar populations in northwestern Mexico and the southwestern United States occur in arid areas, especially thornscrub, mesquite grassland, Madrean oak woodland, and pine-oak woodland communities (Boydston and López Gónzalez 2005; McCain and Childs 2008). Based on 25 historical (from 1902 to 2001) reliable and spatially accurate jaguar sighting records in Arizona, the majority of jaguars were observed in scrub grasslands and Madrean evergreen forests, all were within 6.2 miles of a water source, and most occurred in moderately rugged to extremely rugged terrain (Hatten et al. 2005). Additionally, river valleys and other drainage features likely “provide travel corridors for jaguars, along with higher prey densities, cooler air, and denser vegetation than surrounding habitats” (Jaguar Recovery Team and U.S. Fish and Wildlife Service 2012:13). 


As part of the process of developing a recovery outline for jaguars in the northern portion of their range and in the preparation of a critical habitat proposal for the species, habitat suitability criteria for the jaguar has been developed, and a map was produced delineating potential jaguar habitat (approximately 6.5 million acres) in Arizona and New Mexico (Hatten et al. 2003). Hatten et al. (2003) estimated that 21 to 30 percent of Arizona (23,940 to 34,200 square miles) is potentially suitable as jaguar habitat; however, the species currently occurs on an occasional basis in only a small portion of this area. Jaguars have relatively large home ranges and appear to select relatively intact habitats away from human settlements (U.S. Fish and Wildlife Service 2008c). Jaguar home ranges are highly variable and depend on topography, available prey, and population dynamics. No home range studies using standard radio-telemetry techniques have been conducted for jaguars in the southwestern United States, but based on the use of camera traps in south-central Arizona, one male jaguar was reported as having a minimum observed “range” of 525 square miles (McCain and Childs 2008); however, female jaguar scat was used at some camera traps at various times, and the potential influence of this on the observed range of this male is unknown (Jaguar Recovery Team and U.S. Fish and Wildlife Service 2012). 


Jaguars historically ranged from the southern United States (California, Arizona, New Mexico, Texas, and possibly Louisiana) to southern Argentina (Arizona Game and Fish Department 2004; U.S. Fish and Wildlife Service 2008c). Currently, they range from the southwestern United States (Arizona, New Mexico, and Texas) to Brazil and northern Argentina; the southwestern United States lies at the extreme northern limit of the jaguar’s range. More than 60 jaguars are reported as having been killed in Arizona and New Mexico between 1900 and 2000. Sightings in the United States in the late 20th century to the present have occurred mainly along the U.S.-Mexico border. Three records of a female with kittens have been documented in the United States, although none since 1910, and no females have been confirmed in the United States since 1963. In northwestern and western Mexico, jaguars occur in Colima, Jalisco, Nayarit, Sinaloa, Chihuahua, and Sonora to the border with the United States (Jaguar Recovery Team and U.S. Fish and Wildlife Service 2012). Breeding populations currently occur in Jalisco, Nayarit, Sinaloa, and Sonora, with the most northern recently documented breeding population of jaguars occurring in Sonora approximately 130 miles south of the U.S.-Mexico border (Brown and López González 2001). Since 2009, approximately 30 miles south of the U.S. border near Naco, Mexico, two jaguars have been documented at Rancho El Aribabi, Sonora, and one jaguar has been documented in the Sierra Los Ajos. 


Historically (i.e., prior to 1965), jaguars were reported at numerous locations in Arizona, as far north as the Grand Canyon; however, all Arizona records since 1965 have been in the southern portion of the state (Arizona Game and Fish Department 2011a; Brown and López González 2001; Jaguar Recovery Team and U.S. Fish and Wildlife Service 2012; U.S. Fish and Wildlife Service 2008c). Between 1965 and 1986, only three jaguars were documented (and all were killed) in Arizona. No jaguars were reported in Arizona for 10 years between 1986 and 1996, but the number of sightings of this species in the southwestern United States has been on the rise since 1996. Five, possibly six, individual jaguars were documented in the United States between 1996 and 2011: two in New Mexico and three or four in Arizona. 


Before 2011, the nearest known recent sighting of a jaguar to the analysis area was in the Baboquivari Mountains in 2009 (McCain and Childs 2008; U.S. Fish and Wildlife Service 2008c; Arizona Game and Fish Department 2009): the easternmost portion of the range of this individual was located approximately 20 miles southwest of the analysis area (WestLand Resources Inc. 2011a). In June 2011, an unconfirmed sighting (Arizona Game and Fish Department Class II-7) of a jaguar was reported in the Santa Rita Mountains in Santa Cruz County (personal communication, Eric Gardner, Arizona Game and Fish Department Non-game Species Coordinator, 2011): this sighting was approximately 13 miles south of the project area and 8 miles south of the analysis area. On November 19, 2011, a confirmed sighting of an adult male jaguar occurred when he was treed by a mountain lion hunter and his dogs in a canyon in the Whetstone Mountains in Cochise County, approximately 25 miles east of the project area and 10 miles east of the analysis area (Arizona Game and Fish Department 2011a; Jaguar Recovery Team and U.S. Fish and Wildlife Service 2012).


Historically, there are several records of jaguars from southern Arizona, three of which are known from the Santa Rita Mountains (Helvetia in 1917, base of Mt. Baldy in 1918, and Greaterville in 1919), and one of which is from the Empire Mountains (1961) within the analysis area (Brown and López González 2001). There have been no confirmed sightings of jaguars in the analysis area since 1961. The 2011 locality within the Santa Rita Mountains is relatively close to the proposed project and the analysis area; if this locality is valid, it is possible this individual uses the analysis area as part of its home range (e.g., one of the male jaguars documented in the Baboquivari Mountains [“Macho B”] in 2009 covered a far greater distance in his “range” [McCain and Childs 2008] than the distance to the analysis area). The confirmed individual in the Whetstones is also relatively close (McCain and Childs 2008) and may use the analysis area as part of its home range, or as a foray area (i.e., foraging, scouting, or mate-seeking). 


Surveys for this species have not been conducted within the analysis area for the purposes of the proposed project, and without surveys, there is no evidence that jaguars do or do not occur in the analysis area. Although a species-specific survey targeting jaguars was not conducted, habitat is present in the analysis area, the analysis area is within the historic range of the species, and there have been two recent (2011) sightings of jaguars in southeastern Arizona within 8 to 10 miles of the analysis area. The project and analysis areas are located near biologically best corridors for the jaguar and at the apex of two wildlife linkages (strands 5 and 6) that connect the Santa Rita and Whetstone Mountains, near the south end of a wildlife linkage (strand 1) that connects the Santa Rita and Rincon Mountains (Beier et al. 2007), and near the west end of a wildlife linkage (strand B) that connects the Santa Rita and Patagonia Mountains (Beier et al. 2008). 


Lesser long-nosed bat (Leptonycteris yerbabuenae). The lesser long-nosed bat was listed as endangered in 1988 without critical habitat (U.S. Fish and Wildlife Service 1988). A recovery plan was completed in 1997 (U.S. Fish and Wildlife Service 1997a). No recovery units or management areas were developed as part of the 1997 recovery plan; however, the plan states that the lesser long-nosed bat will be considered for downlisting to threatened once three major maternity roosts and two postmaternity roosts in the United States and three maternity roosts in Mexico have remained stable or increased in size for at least 5 years, following the approval of the Recovery Team. Following a 
5-year review of the status of lesser long-nosed bat, U.S. Fish and Wildlife Service determined that while lesser long-nosed bat populations do not currently meet the definition of “endangered,” the protection afforded by the Endangered Species Act is warranted because of the continued vulnerabilities of key roost sites (U.S. Fish and Wildlife Service 2007c). The primary threats to the lesser long-nosed bat are roost site loss or disturbance and impacts to forage availability. Other threats that have contributed to the current endangered status of the species include roost disturbance and deterioration, border activities, recreation, vandalism, fire, vampire-bat control, mine closures, and forage availability. The effects of climate change (i.e., decreased precipitation and water resources) are a threat to many species (Lenart 2007), including the lesser long-nosed bat. 


In the United States, suitable lesser long-nosed bat habitat includes desert grasslands and shrublands up to the oak transition zone; plant communities typically occupied by the species are paloverde-saguaro, semidesert grassland, and oak woodland (U.S. Fish and Wildlife Service 1997a). Lesser long-nosed bats roost in caves and abandoned mines and tunnels (U.S. Fish and Wildlife Service 1988). Lesser long-nosed bats are known to “roost-switch,” possibly in response to forage availability, which makes the small number of known roosts potentially significant to the population (U.S. Fish and Wildlife Service 2007c). A colony of bats may move among several roost sites, and they may require multiple roost sites to meet their foraging and reproductive needs (Cole and Wilson 2006). The lack of, or presence of few, lesser long-nosed bats at a roost at one time does not indicate that bat numbers have declined or mean that the roost site is insignificant, or vice versa (U.S. Fish and Wildlife Service 2007c). A suitable day roost, typically a cave or mine, is probably the most important habitat requirement; however, potentially suitable roosts must be within reasonable foraging distances of sufficient amounts of required foods (the nectar and pollen of paniculate agave flowers and the nectar, pollen, and fruit produced by columnar cacti). In Arizona, four species of paniculate agaves, Palmer’s agave (Agave palmeri), Parry’s agave (A. parryi), desert agave (A. deserti), and amole (A. schotti), and two columnar cacti, saguaro cactus and organ pipe cactus (Stenocereus thurberi), provide the main food sources for this nectivorous bat. Cactus flowers and fruits are available during the spring and early summer, whereas blooming agaves are primarily available during mid- to late summer (typically from July through early October). 


The lesser long-nosed bat is found from southern Arizona and extreme southwestern New Mexico, through western Mexico, and south to El Salvador (U.S. Fish and Wildlife Service 1997a). There were 17 known major lesser long-nosed bat roost sites in Arizona and Mexico in the early 1990s and 12 major maternity roost sites. Based on surveys conducted in 1992 and 1993, it was estimated that more than 200,000 bats occupied 16 of the 17 sites and that the maternity roosts are occupied by more than 150,000 bats. In southern Arizona, lesser long-nosed bat roosts have been found from the Picacho Mountains (Pinal County) southwest to the Agua Dulce Mountains (Pima County), southeast to the Chiricahua Mountains (Cochise County), and south to the international boundary (U.S. Fish and Wildlife Service 2008c). Individuals have also been observed near the Pinaleño Mountains (Graham County) and as far north as Phoenix and Glendale (Maricopa County) and from far southwestern New Mexico in the Animas and Peloncillo Mountains (Hidalgo County) (U.S. Fish 
and Wildlife Service 1997a). There are three known lesser long-nosed bat maternity roosts and approximately 40 total lesser long-nosed bat roosts in Arizona (U.S. Fish and Wildlife Service 2007c). Known lesser long-nosed bat maternity roosts are all more than 75 miles from the proposed project area; however, known major postmaternity roosts, including Patagonia Bat Cave and State of Texas, are within about 40 miles of the proposed project area, and several small postmaternity roosts are closer. 


Palmer agave surveys in the vicinity of the project area and proposed utility corridor were conducted, and a regional analysis of Palmer agave numbers also was undertaken in 2008 to better understand the significance of the agave population on the Rosemont Copper Company property (WestLand Resources Inc. 2009e, 2011e). The mean density of Palmer agave densities in the project area was approximately 56.7 plants per acre, and the number of agaves in the entire project area was estimated to be between approximately 196,268 and 306,209. The mean density of successful flowering stems in the project area reported by WestLand Resources Inc. was 1.18 per acre; in comparison, the mean density of successful flowering stems on regional plots was 1.14 per acre, and the range of flowering stems was estimated to be between 3,951 and 7,187 within the project area. Within the proposed utility corridor, 371 agave locations were recorded in 2009, and many of the agave locations included more than one plant. A total of 53 Palmer’s agaves in 37 locations were recorded during the 2011 survey (WestLand Resources Inc. 2011e).


Bat surveys of the proposed project area and vicinity were conducted in 2008 (WestLand Resources Inc. 2009f), 2009 (Buecher et al. 2010), 2010 (Buecher et al. 2011), and 2011 (Buecher et al. 2012). Methods included active and passive ultrasonic acoustic sampling at flowering agaves, infrared photography and observations of flowering agaves, and surveys of potential roost sites. In 2008, 143 potential bat roost sites (i.e., caves, mine shafts, and adits) were evaluated within the analysis area and surrounding region (WestLand Resources Inc. 2009f). Of these 143 sites, 59 were within the proposed project area, and 16 were near the proposed project area. Lesser long-nosed bats were documented foraging regularly on agaves in the proposed project area from late August to mid-September based on the results of acoustic and infrared surveys. Lesser long-nosed bat calls were recorded at 23 of the 27 Palmer agave sites, and night vision equipment detected frequent lesser long-nosed bat visits to flowering Palmer agaves. 


Lesser long-nosed bats were documented roosting at three sites within the analysis area between 2008 and 2011: at Site 9/Chicago Mine in 2008, 2009, and 2011,[footnoteRef:13] Site R-2 2008, 2009, and 2011,[footnoteRef:14] and the Helena Mine complex in 2008, 2009, 2010, and 2011. One of these sites (Site 9/Chicago Mine) is within the proposed project area and is located within the proposed mine pit; site R-2 is immediately adjacent to the southwestern portion of the project area; and the Helena Mine complex is approximately 1 mile north-northeast of the project area. Additionally, the Bureau of Land Management conducted surveys on their lands near Helvetia late in 2010, and lesser long-nosed bat individuals were observed roosting in abandoned mine land features (Hughes 2011). Surveys in the analysis area indicate that the project area is located in the postmaternity dispersal region for lesser long-nosed bat (maternity colonies in southwestern Arizona disband in July and August), and there are numerous Palmer agaves and at least three active roosts within the analysis area. Lesser long- nosed bats forage and occupy roosts in the area beginning at least in early August and, based on results at the Helena Complex, continuing into October. The large number of this species present at the Helena Mine complex in 2009 and 2011 indicates that this site could be a roost complex of regional importance to lesser long-nosed bats. [13:  This site was not surveyed in 2010.]  [14:  This site was not surveyed in 2010.] 



Longfin Dace (Agosia chrysogaster). This fish is a Forest Service and Bureau of Land Management sensitive species. The longfin dace can range from intermittent, hot, low-desert streams (desertscrub) to clear, cool brooks at higher elevations (up to the lower end of conifer woodlands), generally below 4,900 feet, but they have been recorded up to 6,700 feet (Arizona Game and Fish Department 2006a). This fish tends to occupy relatively small or medium-sized streams with sandy or gravelly bottoms and eddies or pools near overhanging banks or other cover. The longfin dace occurs in aquatic habitats within Arizona, New Mexico, Utah, Nevada, and Mexico and occurs in nearly every county within Arizona (NatureServe 2010a). The greatest threats to this fish are any activities that alter the flow or quality of water, and the presence of invasive species (Arizona Game and Fish Department 2006a). This species was not observed in the Rosemont area during surveys conducted by (Lowe and Johnson n.d. [1977]). There is no suitable habitat, or known occurrences of this species, within the project area, and surveys for this species have not been conducted within the analysis area for the purposes of the proposed project. The longfin dace has been documented as occurring in the analysis area in Cienega Creek and Empire Gulch (Arizona Game and Fish Department 2012). As part of an ongoing program established by the U.S. Bureau of Reclamation, fish monitoring was conducted from 2007 through 2010 in the analysis area in at two locations in lower Cienega Creek upstream of the confluence with Davidson Canyon, and 501 longfin dace were taken in 2007, 591 in 2008, 882 in 2009, and 635 in 2010 (Kesner and Marsh 2010; Marsh and Kesner 2011). 


Lowland leopard frog (Lithbates yavapaiensis). The lowland leopard frog is a Forest Service sensitive species that is generally restricted to permanent waters located below elevations of 3,000 feet, within small to medium-sized streams, small springs, stock ponds, and occasionally in large rivers; however, populations occur in aquatic systems with surrounding desertscrub, semidesert grassland, or evergreen woodland at elevations of 800 to up to 5,500 feet (Sredl et al. 1997; Stebbins 2003). Lowland leopard frogs breed in a variety of natural and human-made aquatic systems (Scott and Jennings 1985; Sredl and Saylor 1998). Adult lowland leopard frogs feed on arthropods and other invertebrates (Arizona Game and Fish Department 2006e; Stebbins 2003). Tadpoles are herbivorous, feeding on algae, organic debris, plant tissue, and minute organisms in the water (Arizona Game and Fish Department 2006e; Rorabaugh 2008). This species is known from Arizona, California, New Mexico, and Mexico. In Arizona, the lowland leopard frog is currently distributed throughout the western, central, and southeastern portions of the State, south of the Mogollon Rim, and along the Colorado River near Yuma (Arizona Game and Fish Department 2006e). Within Pima County, the lowland leopard frog is currently found in the Tanque Verde, Pantano, Rincon, Santa Cruz, and Cienega Creek watersheds. The greatest threats to this species are habitat alteration and fragmentation, especially as a result of the introduction of nonnative predatory and competitive fishes, crayfishes, and frogs (mainly bullfrogs), damming, draining, diversion of water, Bd, water pollution, and heavy grazing. In southeastern Arizona, the lowland leopard frog typically occurs in a wide variety of human-made and natural permanent and semipermanent aquatic systems in Sonoran desertscrub, semidesert grassland, and oak and oak-pine woodland at elevations ranging from 480 to 8,200 feet (Arizona Game and Fish Department 2006e; Stebbins 2003).


Lowland leopard frogs were confirmed along lower Davidson Canyon near its confluence with Cienega Creek in 2008 and 2009 (WestLand Resources Inc. 2009a, 2011a), along upper Davidson Canyon in 2009, and in lower and middle Cienega Creek in 2009 and 2010 (WestLand Resources Inc. 2009b, 2011a). They were also observed in numerous tanks in the lower elevations of the analysis area in 2010 and 2011, including Blacktail Tank, located a couple miles northeast of the project area (WestLand Resources Inc. 2011a). “Rana pipiens” was observed in the project area during surveys conducted by Lowe and Johnson (n.d. [1977]); it is unclear whether this refers to individuals currently referred to as lowland or Chiricahua leopard frogs.


Mexican spotted owl (Strix occidentalis lucida). The Mexican spotted owl was listed as a threatened species on March 16, 1993 (U.S. Fish and Wildlife Service 1993b), without critical habitat. The Mexican Spotted Owl Recovery Team produced the Mexican Spotted Owl Recovery Plan in 1995 (U.S. Fish and Wildlife Service 1995a) and a First Revision of the Draft Recovery Plan for the Mexican Spotted Owl (U.S. Fish and Wildlife Service 2011b). The U.S. Fish and Wildlife Service designated critical habitat for Mexican spotted owl, effective September 30, 2004 (U.S. Fish and Wildlife Service 2004a), and approximately 8.6 million acres of critical habitat for Mexican spotted owl was designated in Arizona, Colorado, New Mexico, and Utah, mostly on Federal lands. Within this area, critical habitat is limited to areas that meet the definition of protected and restricted habitat, as described in the recovery plan, and includes all known owl sites and all areas within mixed-conifer or pine-oak habitat with slopes greater than 40 percent where timber harvest has not occurred in the past 20 years. Restricted habitat includes mixed-conifer forest, pine-oak forest, and riparian areas outside protected habitat. The proposed project is located within the Basin and Range West Ecological Management Unit (U.S. Fish and Wildlife Service 1995a; 2011b), and the analysis area overlaps approximately 430 acres of the far northeast corner of critical habitat Unit BR-W-12 in Santa Cruz and Pima Counties (U.S. Fish and Wildlife Service 2004a). 


The primary constituent elements for Mexican spotted owl critical habitat were determined from studies of their habitat requirements and information provided in the recovery plan (U.S. Fish and Wildlife Service 2004a). Since owl habitat can include both canyon and forested areas, primary constituent elements were identified in both areas (U.S. Fish and Wildlife Service 2004a:53211). 
A summary of the primary constituent elements related to forest structure include a range of tree species, including mixed conifer, pine-oak, and riparian forest types, composed of different tree sizes reflecting different ages of trees; shade canopy created by the tree branches; and large, dead trees (snags). Primary constituent elements related to the maintenance of adequate prey species include high volumes of fallen trees and other woody debris; a wide range of tree and plant species, including hardwoods; and adequate levels of residual plant cover to maintain fruits and seeds and allow plant regeneration. Primary constituent elements related to canyon habitat include one or more of the following: presence of water; clumps or stringers of mixed-conifer, pine-oak, pinyon-juniper, and/or riparian vegetation; canyon wall containing crevices, ledges, or caves; and high percentage of ground litter and woody debris. 


The two primary reasons for the original listing of the Mexican spotted owl in 1993 were historical alteration of habitat as the result of timber-management practices and the threat of these practices continuing, as evidenced in existing national forest plans; the danger of stand-replacing fire was also cited (U.S. Fish and Wildlife Service 1995a). In 1995, the Mexican Spotted Owl Recovery Team perceived limited threats overall to spotted owls in the Basin and Range West Recovery Unit as the result of human activities but considered the primary threats to spotted owls within this recovery unit to be catastrophic wildfire, recreation, and grazing. Since the release of the recovery plan, threats to Mexican spotted owl populations in the United States have transitioned from commercial-based timber harvest to the risk of stand-replacing wildfire (U.S. Fish and Wildlife Service 2011b). Other potential threats to Mexican spotted owl habitat include domestic and wild ungulate grazing, recreation, fuels reduction treatments, resource extraction (e.g., timber, oil, gas, metals, and non-metals), urban or rural development (U.S. Fish and Wildlife Service 1995a; 2008c), and associated noise (Delaney et al. 1999). The effects of climate change (i.e., decreased precipitation and water resources) are a threat to many species (Lenart 2007), including the Mexican spotted owl. 


The Mexican spotted owl occurs in disjunct localities on isolated mountain systems and canyons within mature mixed-conifer, pine-oak, and riparian forests (U.S. Fish and Wildlife Service 1995a, 2004). Mature mixed-conifer forests occupied by Mexican spotted owls are mostly composed of Douglas-fir (Psuedotsuga menziesii), white fir (Abies concolor), limber pine (Pinus flexilis), and/or blue spruce (Picea pungens); pine-oak forests are mostly composed of ponderosa pine (Pinius ponderosa) and Gambel oak (Quercus gambellii); and riparian forests are dominated by various species of broadleaf deciduous trees and shrubs. This species is usually found in areas with some type of water source (i.e., perennial streams, creeks, springs, ephemeral water, small pools from runoff, reservoir emissions, etc.). Mexican spotted owls typically select areas providing vertical structure and high plant species richness that contain a number of large trees of different types; nests are typically observed in either mixed-conifer or Douglas-fir habitat, and roost and nest trees are typically the oldest and largest within stands (Ganey and Balda 1989, 1994; Seamans and Gutierrez 1995; U.S. Fish and Wildlife Service 2011c). Owl foraging habitat includes a wide variety of forest conditions, canyon bottoms, cliff faces, tops of canyon rims, and riparian areas, and this species generally uses a wider variety of forest conditions (mixed conifers, pine-oak, ponderosa pine, pinyon-juniper) for foraging than they use for nesting/roosting (U.S. Fish and Wildlife Service 1995a, 2004). 


The range of the Mexican spotted owl extends from the southern Rocky Mountains in Colorado and the Colorado Plateau in southern Utah southward through Arizona, New Mexico, and far western Texas, through the Sierra Madre Occidental and Oriental, to the mountains at the south end of the Mexican Plateau (U.S. Fish and Wildlife Service 2008d). Mexican spotted owls are widely but patchily distributed in Arizona, being found in all but the arid southwestern portion of the State; known from the Colorado Plateau in northern Arizona, the Basin and Range Mountains of the southeastern part of the State, and the transition zone between these provinces in central and east-central Arizona (Ganey and Balda 1989; U.S. Fish and Wildlife Service 1993b). The largest concentration of Mexican spotted owls in Arizona occurs in the central and east-central forests along the Mogollon Rim, in the White Mountains, and on the volcanic peaks near Flagstaff. In southern Arizona, Mexican spotted owls have been found in the Atascosa (Pajarito), Santa Rita, Santa Catalina, Patagonia, Whetstone, Galiuro, Huachuca, Chiricahua, Pinaleño, Superstition, Sierra Ancha, Mazatzal, and Bradshaw Mountains. 


The project area does not contain typical Mexican spotted owl habitat of mixed conifers, pine-oak, ponderosa pine, pinyon-juniper required for foraging and nesting/roosting. There are no known occurrences of this species within the project area, and surveys for this species have not been conducted within the analysis area for the purposes of the proposed project; however, the Coronado compiled information on Mexican spotted owl protected activity center locations in the northern Santa Rita Mountains, and there are no documented Mexican spotted owl records or protected activity centers within the analysis area. The closest is the Ramanote Canyon Protected Activity Center, which is located approximately 0.7 mile to the west-southwest. 


Northern Mexican gartersnake (Thamnophis eques megalops). This reptile is a candidate for listing under the Endangered Species Act. The northern Mexican gartersnake is restricted to riparian areas, except when dispersing, and occurs at elevations usually ranging from 3,000 to 5,000 feet but may occur at elevations ranging from 130 to 8,497 feet (Arizona Game and Fish Department 2012; U.S. Fish and Wildlife Service 2008c). An important component of suitable northern Mexican gartersnake habitat is a stable supply of native prey, and general habitat types, including (1) source-area wetlands (ponds and cienegas); (2) large, lowland river riparian woodlands and forests; and (3) upland streamside gallery forests. The northern Mexican gartersnake historically occurred in Mexico, in New Mexico, and in every county in Arizona, and now it only occurs in only eight perennial or intermittent stream reaches and wetlands in Arizona (Arizona Game and Fish Department 2012; U.S. Fish and Wildlife Service 2008c). There is no suitable habitat, or known occurrences of this species, within the project area, and surveys for this species have not been conducted within the analysis area for the purposes of the proposed project. The northern Mexican gartersnake has been documented as occurring in Cienega Creek, Davidson Canyon, and the Whetstone and Empire Mountains (Arizona Game and Fish Department 2012). This species was discovered in Davidson Canyon in 2001 (Rosen and Caldwell 2004), and a significant survey effort for northern Mexican gartersnakes was conducted at the Las Cienegas National Conservation Area (Cienega Creek and Empire Cienega) from 2002 to 2008 (Federal Register 73:71788–71826). During the 2002 and 2003 field seasons, 53 northern Mexican gartersnakes were observed along upper Cienega Creek (Rosen and Caldwell 2004). Rosen and Caldwell (2004: 21) considered the species to be ‘‘widely distributed, though perhaps reduced in abundance’’ in this area. In 2007, survey efforts were concentrated along approximately 2 miles of upper Cienega Creek, and only one juvenile northern Mexican gartersnake was observed (Servoss et al. 2007). Fish surveys also were conducted at Las Cienegas National Conservation Area in 2008, and no northern Mexican gartersnakes were caught or observed (Federal Register 73:71788–71826). 


Ocelot (Leopardus pardalis). The ocelot was listed as an endangered species in the U.S. portion of its range on July 21, 1982 (U.S. Fish and Wildlife Service 1982), without critical habitat. Recovery of the ocelot was originally addressed in Listed Cats of Texas and Arizona Recovery Plan (U.S. Fish and Wildlife Service 1990), and an updated draft recovery plan has since been released (U.S. Fish and Wildlife Service 2010b). No recovery units or management areas were developed as part of the 1990 recovery plan (U.S. Fish and Wildlife Service 1990), and although the updated draft recovery plan identified two management units that cover the entire subspecies Leopardus pardalis sonoriensis and L. p. albescens (U.S. Fish and Wildlife Service 2010b), it mostly focuses on ocelots and ocelot habitat in Texas. 


When the ocelot was originally listed in 1982, commercial exploitation and illegal hunting were listed as significant threats to the species (U.S. Fish and Wildlife Service 1982). Current threats to the species include habitat conversion, fragmentation, and loss: human population growth and development continue throughout the ocelot’s range, and habitat has been converted to agriculture, rangelands, or urban land uses (U.S. Fish and Wildlife Service 2010b). Connectivity among ocelot populations or colonization of new habitats is also being compromised by continued highway construction (also causing increased road mortality) and issues associated with border barrier development and patrolling the boundary between the United States and Mexico. Other threats to ocelots generally include hunting (legal and illegal) and predator control (U.S. Fish and Wildlife Service 2008c). Similar to jaguars, large-scale, open-pit mines likely have the potential to threaten habitat of ocelots in southeastern Arizona (McCain and Childs 2008), and the effects of climate change (i.e., decreased precipitation and water resources) are a threat to many species (Lenart 2007), including the ocelot. 


Rangewide, ocelots occur primarily within subtropical thorn forest, thornscrub, and dense, brushy thickets at elevations below 8,000 feet above mean sea level or in other dense vegetation (>75 percent canopy cover) with suitable amounts of prey (i.e., rabbits, rodents, birds, and lizards) in tropical rainforest, pine forest, gallery forest, riparian forest, semideciduous forest, and dry tropical forest, to savanna, shrublands, and marshlands (U.S. Fish and Wildlife Service 2010). Ocelots are known to use semidesert grassland and Madrean evergreen woodland (present in the analysis area) in Arizona and Sonora and Sinaloan thornscrub in Sonora (Brown and López González 2001; Gutiérrez-García 2012; Sky Island Alliance and Sonoran Joint Venture 2011). This species’ diet primarily consists of rodents, but includes a wide variety of small vertebrates and large invertebrates, such as mammals, birds, reptiles, amphibians, fish, and insects (Arizona Game and Fish Department 2010). Ocelots hunt both on the ground and in trees, sometimes even catching birds perched in trees. Male ocelots tend to travel more than females, and home ranges for both sexes are significantly larger during winter than summer.


Historically, ocelots are believed to have ranged over much of Texas, southeastern Arizona, the west and east coasts of Mexico, and Central and South America, with individuals found as far south as northern Argentina (U.S. Fish and Wildlife Service 2002b). Currently, individuals are still found in suitable habitat in southern Texas, Arizona, Mexico, and South and Central America; however, population estimates throughout the range of the ocelot are unavailable (U.S. Fish and Wildlife Service 1990). Ocelot populations appear to be rebounding in parts of its range, where large forests and sufficient prey are available, despite the presence of human development, possibly because of a decrease in hunting since the end of the 1980s (U.S. Fish and Wildlife Service 2010b). 


Prior to 2009 (from between 1887 and the 1980s), there were eight records of ocelots occurring in Arizona, of which three were confirmed (Brown and López González 2001; U.S. Fish and Wildlife Service 2010b). Of these three records, two occurred in Cochise County (west side of Dragoon Mountains in 1927 and Pat Scott Peak in the Huachuca Mountains in 1964) and one occurred in Camp Verde in Yavapai County in 1932. There were no confirmed accounts of ocelots in Arizona between 1964 and 2009, but the number of sightings of this species in Arizona has been on the rise since 2009. Four confirmed reports of ocelots have been received in Arizona since 2009 (Arizona Game and Fish Department 2010, 2011b, 2012): one from Gila County (in April 2010, an ocelot was found dead along State Route 60 between Superior and Globe) and four from Cochise County (photographs in November 2009, February and May 2011 in the Huachuca Mountains, and February 2012). There is evidence to suggest that three of the ocelots photographed in Cochise County were the same individual. Although there are no documented occurrences of ocelots breeding in Arizona, images of a mother ocelot and her kitten traveling together along a remote canyon in El Aribabi (on a privately owned ranch in northern Sonora, located just 30 miles south of the international border) were recently collected (Sky Island Alliance and Sonoran Joint Venture 2011).


There are no confirmed recent sightings of ocelot near the Santa Rita Mountains, and there are no recent or historic unconfirmed or confirmed records of ocelots in the analysis area. Surveys for this species have not been conducted within the analysis area for the purposes of the proposed project, and without surveys, there is no evidence that ocelots do or do not occur in the analysis area. Although a species-specific survey targeting ocelots was not conducted, habitat is present in the analysis area, and the analysis area is within the historic range of the species. The project and analysis areas are located near biologically best corridors for the jaguar (and hence likely the ocelot, owing to their similar habitat requirements and historical and current ranges) and at the apex of two wildlife linkages (strands 5 and 6) that connect the Santa Rita and Whetstone Mountains, near the south end of a wildlife linkage (strand 1) that connects the Santa Rita and Rincon Mountains (Beier et al. 2007), and near the west end of a wildlife linkage (strand B) that connects the Santa Rita and Patagonia Mountains (Beier et al. 2008). 


Rosemont talussnail (Sonorella rosemontensis [=S. walkeri walkeri]). This invertebrate is a candidate for listing under the Endangered Species Act. This talussnail is only known to occur in the Santa Rita Mountains in Arizona on rock slides and talus slopes at elevations between 4,400 and 5,600 feet above mean sea level (Arizona Game and Fish Department 2011). The Rosemont talussnail is threatened by anything that destroys or disturbs talus slopes, increases interstitial sedimentation, or changes moisture conditions. In the mid-1970s, University of Arizona biologists documented the status of federally listed Forest Service sensitive, rare, and poorly known species in the vicinity of the Rosemont deposit. As part of this environmental survey of the area, Miller (n.d. [1977]) carried out field surveys for land snails in the general area of the Rosemont deposit. A major part of his survey consisted of a search for specimens of Sonorella rosemontensis in order to better document its occurrence in the general area. Field surveys, a literature review, and analysis regarding talussnails in the vicinity of the project area were conducted (WestLand Resources Inc. 2009g). Studies of talussnails in the vicinity of the proposed mine site revealed at least two species, presumably S. rosemontensis and S. magdalenensis (WestLand Resources Inc. 2009g). Both types were found, often together, on both sides of the ridgeline in rock slides and on talus slopes within the project area, and habitat is present within the larger analysis area. A recent examination of shell and reproductive anatomies of snails from S. rosemontensis resulted in the conclusion that snails previously referred to as S. rosemontensis are synonymous with S. walkeri walkeri (Hoffman et al. 2012) and not, therefore, a different species.


Sonoran talussnail (Sonorella magdalenensis). This invertebrate has been petitioned for listing under the Endangered Species Act (Center for Biological Diversity 2010; U.S. Fish and Wildlife Service 2012). This talussnail occurs on rock slides and talus slopes (volcanic rock and limestone) at elevations ranging from 2,750 to 6,000 feet above mean sea level in Pima County (Roskruge, Tucson, Santa Rita, and Cerro Colorado Mountains and Tumamoc Hill) and Santa Cruz County (San Cayetano and Tumacacori Mountains) within Arizona and as far south as the Sierra Pajaritos in Sonora, Mexico (Arizona Game and Fish Department 2008a; U.S. Fish and Wildlife Service 2012). The Sonoran talussnail is threatened by anything that destroys or disturbs talus slopes, increases interstitial sedimentation, or changes moisture conditions. During the mid-1970s ANAMAX studies, Miller (n.d. [1977]) carried out field surveys for land snails in the general area of the Rosemont deposit, and only six species of mollusks were found in the project area, including S. magdalenensis. Miller noted that S. magdalenensis has a relatively limited range, but it is relatively common in its range. WestLand Resources Inc. (2009g) analyzed the talussnail specimens they collected in 2008 and 2009 in the vicinity of the proposed mine site in order to determine which taxon (taxa) is present. They concluded that they likely had collected specimens of both S. rosemontensis (=S. walkeri walkeri) and S. magdalenensis. As mentioned above, both types were found, often together, on both sides of the ridgeline in rock slides and on talus slopes within the project area, and habitat is present within the larger analysis area.


Southwestern willow flycatcher (Empidonax traillii extimus). The southwestern willow flycatcher was listed as endangered, without critical habitat, on February 27, 1995 (U.S. Fish and Wildlife Service 1995b). Critical habitat was later designated on July 22, 1997 (U.S. Fish and Wildlife Service 1997d), and the lateral extent of the designation was later clarified (U.S. Fish and Wildlife Service 1997e). In 2001, the U.S. Fish and Wildlife Service set aside critical habitat in Arizona, California, and New Mexico, then redesignated it on October 19, 2005 (U.S. Fish and Wildlife Service 2005c). 
A total of 737 river miles to the lateral extent of the 100-year floodplain (totaling approximately 120,824 acres) across various counties in southern California, Arizona, New Mexico, southern Nevada, and southern Utah was included in the final critical habitat designation (U.S. Fish and Wildlife Service 2005c). A final recovery plan was released for the southwestern willow flycatcher, and it identified seven recovery units, defined based on large watershed and hydrologic units, within seven states (U.S. Fish and Wildlife Service 2002c). Within each recovery unit, management units were delineated based on watershed or major drainage boundaries. The anlaysis area is located within the Gila recovery unit and the Santa Cruz management unit. On August 15, 2011, the U.S. Fish and Wildlife Service proposed to revise designated critical habitat for the southwestern willow flycatcher to a total of approximately 2,090 stream miles (U.S. Fish and Wildlife Service 2011f). There is no designated critical habitat for this species within the analysis area; however, one area proposed for critical habitat occurs within the analysis area along Cienega Creek, from the confluence with Empire Gulch to the confluence with Stevenson Canyon (4.4 stream miles) (U.S. Fish and Wildlife Service 2011f). Although this area was not known to be occupied at the time of listing in 1995, a southwestern willow flycatcher was documented there in 2001 (Ellis et al. 2008). 


Primary constituent elements for southwestern willow flycatcher are as follows (U.S. Fish and Wildlife Service 2005c:60912): riparian habitat in a dynamic successional riverine environment (for nesting, foraging, migration, dispersal, and shelter) with trees and shrubs (e.g., willow species, box elder, saltcedar, Russian olive, cottonwood, etc.); dense riparian vegetation with thickets of trees and shrubs and with thickets; areas of dense riparian foliage; sites for nesting that contain a dense tree and/or shrub canopy, or dense patches of riparian forests that are interspersed with small openings of open water or marsh, or shorter/sparser vegetation that creates a mosaic that is not uniformly dense; and a variety of insect prey populations found within or adjacent to riparian floodplains or moist environments. 


The current threats and reasons for the decline of the southwestern willow flycatcher are numerous, complex, and interrelated and are as follows (in approximate order of their significance) (U.S. Fish and Wildlife Service 2002c): habitat loss and modification involving water management and land use practices (i.e., dams and reservoirs, diversions and groundwater pumping, channelization and bank stabilization, phreatophyte control, livestock grazing, recreation, fire, agricultural development, urbanization); changes in abundance of other species (i.e., exotic species, including brood parasitism by the brown-headed cowbird [Molothrus ater]); vulnerability of small populations and demographic and genetic effects; and migration and winter range stresses. The effects of climate change (i.e., decreased precipitation and water resources) are a threat to many species (Lenart 2007), including the southwestern willow flycatcher. 


The southwestern willow flycatcher breeds in dense riparian habitats where surface water is present or where soil moisture is high enough to maintain the appropriate vegetation characteristics (Sogge et al. 2010). These habitats primarily contain willow species (Salix spp.), including coyote willow (S. exigua) and Goodding willow, but typically also contain boxelder (Acer negundo), saltcedar, Russian olive (Elaeagnus angustifolia), live oak (Quercus agrifolia), buttonbush (Cephalanthus sp.), cottonwood (Populus spp.), alder (Alnus spp.), blackberry (Rubus ursinus), and stinging nettle (Urtica spp.) (Sogge et al. 1997, 2010). Based on the diversity of plant species and complexity of habitat structure, four basic habitat types are described for southwestern willow flycatcher: monotypic willow, monotypic exotic, native broadleaf dominated, and mixed native/exotic (Sogge et al. 1997). Flycatcher territories and nests are typically in the vicinity of open water, cienegas, marshy seeps, or saturated soil, sometimes even in areas where nesting substrates are in standing water (Sogge et al. 2010); however, hydrologic conditions at a particular site can vary considerably in Arizona within and between years and at some locations, particularly during drier years, water or saturated soil is only present early in the breeding season (i.e., May and part of June). 


The breeding range of the southwestern willow flycatcher includes southern California, Arizona, New Mexico, southwestern Colorado, western Texas, and extreme southern portions of Nevada and Utah, although recent breeding records from western Texas are lacking (Sogge et al. 2010; Unitt 1987). Records of probable breeding southwestern willow flycatchers in Mexico are restricted to extreme northern Baja California and Sonora. All willow flycatcher subspecies winter in the subtropical and tropical regions of southern Mexico, Central America, and northern South America, but the southwestern willow flycatcher appears to be largely restricted to the center of the winter range in the vicinity of Costa Rica. The rangewide population of the southwestern willow flycatcher has been estimated to be between 500 and 1,000 pairs (Durst et al. 2008; Unitt 1987). Although population numbers have increased since the southwestern willow flycatcher was listed, after nearly a decade of intensive surveys, the current numbers barely exceed the upper limit of the 1987 estimate. About 57 percent of the 1,299 territories currently estimated throughout the range of the subspecies are located along five major rivers (Gila, Rio Grande, Colorado, Santa Ana, and San Pedro). 


The steepest decline in the population level of E. t. extimus has likely occurred in Arizona (Unitt 1987). Historical records for Arizona indicate that the former range of the southwestern willow flycatcher included portions of all major river systems (Colorado, Salt, Verde, Gila, Santa Cruz, and San Pedro) and major tributaries. In 2005, 483 territories were known from 47 sites (English et al. 2006), and in 2006, there were 351 flycatcher territories known 39 sites (Graber et al. 2007). The distribution of flycatchers throughout the State has changed little; since listing, the majority of known territories in Arizona have been at two locations: Roosevelt Lake and the San Pedro–Gila River confluence. Consequently, population stability in Arizona is believed to be largely dependent on these two large populations, and catastrophic events at either location could greatly change the status and long-term survival of the southwestern willow flycatcher.


There is no suitable habitat, or known occurrences of this species, within the project area, and surveys for this species have not been conducted within the analysis area for the purposes of the proposed project. A southwestern willow flycatcher habitat inventory in Las Cienegas National Conservation Area in 2000 identified 4 stream miles of suitable habitat and 9.5 miles of potential habitat for the species (Bodner and Simms 2008). Between 1993 and 2006, the Arizona Game and Fish Department conducted southwestern willow flycatcher distribution and abundance surveys along five reaches of Cienega Creek (from the confluence with Gardner Canyon to Coldwater) (Ellis et al. 2008). The only reach of Cienega Creek in which resident southwestern willow flycatchers were documented was the uppermost reach, where a pair and nest were located in 2001 (within the proposed critical habitat area). A willow flycatcher (Empidonax traillii) was documented at the Empire Gulch Monitoring Avian Productivity and Survivorship station in July 2006 (Institute for Bird Populations 2006). In 2011, willow flycatchers were documented at the Empire Gulch Monitoring Avian Productivity and Survivorship station with “fitz-bew” calls in June, and an after-hatch-year bird was netted in June, and a hatch-year bird was netted in August (personal communication, Marcia Radke, Bureau of Land Management, Sierra Vista Office, 2012). Thus, willow flycatchers were listed as “likely breeder” for the 2011 year status for the Empire Gulch Monitoring Avian Productivity and Survivorship station; however, hatch-year individuals have been known to disperse or migrate as soon as early August (personal communication, Mary Anne McLeod, Senior Avian Biologist, SWCA Environmental Consultants, 2012). 


Western yellow-billed cuckoo (Coccyzus americanus occidentalis). This bird is a candidate for listing under the Endangered Species Act. Western yellow-billed cuckoo has been found in mature Sonoran riparian deciduous forest, cottonwood-willow series, and Sonoran riparian scrub within well-developed mesquite bosques or areas of gallery forest found along the flood plains of stream and riverbanks in the southwestern United States at elevations less than 6,600 feet above mean sea level (Arizona Game and Fish Department 2011; Corman and Wise-Gervais 2005). The Western Distinct Population Segment nests west of the Rocky Mountains in the United States (in all counties in Arizona) south to southern Baja California, Mexico, and winters in South America to central Argentia and Uruguay (Arizona Game and Fish Department 2011). Potentially suitable migration habitat includes areas of Sonoran riparian deciduous forest, cottonwood-willow series, and Sonoran riparian scrub that are less well developed than breeding habitat. In southeastern Arizona, western yellow-billed cuckoo typically prefers streamside cottonwood, willow groves, and larger mesquite bosques (Arizona Game and Fish Department 2011; Corman and Wise-Gervais 2005). 


Surveys for this species have not been conducted within the analysis area for the purposes of the proposed project; however, this species was observed within Barrel Canyon in the project area during surveys in 1975, but not 1976, conducted by Davis and Callahan (n.d. [1977]:167–194). In 1999, a minimum of three yellow-billed cuckoos were detected calling along lower Cienega Creek at the “Davidson Canyon confluence” (Corman 2009). This species is known to occur in Empire Gulch and throughout upper Cienega Creek (Institute for Bird Populations 2006; M. Radke, pers. obs.). At least seven Western yellow-billed cuckoos were documented in upper Cienega Creek (along the reach between Road 901A and the confluence with Gardner Canyon) on June 18, 2010 (M. Radke, pers. obs.). In addition, at least three individuals were documented at Empire Gulch during 2010: individuals were heard and listed as “probable breeder-song” from June through August, and the speces was listed as “breeder” for the 2010 year for the Empire Gulch Monitoring Avian Productivity and Survivorship station. Individuals were observed in 2011 in June, and individuals were heard and listed as “probable breeder-song” from June through August for the station. Additionally, one after-hatch-year individual was caught at the station in July 2011, and western yellow-billed cuckoos were listed as “breeder” for the 2011 year for the station. Finally, one male was documented downstream of the Narrows on Cienega Creek while at an Arizona Bird Conservation Initiative riparian bird survey plot on August 8, 2011. 


Sensitive bat species. The following Forest Services and Bureau of Land Management sensitive bat species have been observed within the analysis area (Arizona Game and Fish Department 2012; WestLand Resources Inc. 2009; Buecher et al. 2010, 2011, 2012), suitable habitat exists in the analysis area, and the analysis area is within their known ranges: western red bat, cave myotis, fringed myotis, Mexican long-tongued bat, pale Townsend’s big-eared bat, and pocketed free-tailed bat. The bats observed in the analysis area were foraging on plant or insect resources and/or using mines and adits for day, night, and/or maternity roosts. 


In 1989, a western red bat was document in Empire Gulch, east of State Route 83 (Arizona Game and Fish Department 2012). In 2006, surveys of adits and mines detected Mexican long-tongued bats at two sites and cave myotis at one site within the project area. Surveys of adits and mines in 2008 detected bats (or evidence of bats) at 20 sites within the analysis area, 12 of which were in or immediately adjacent to the project area. Acoustic surveys in 2007 and 2008 in the analysis area detected five of the aforementioned bat species (i.e., cave myotis, fringed myotis, Mexican long-tongued bat, pale Townsend’s big-eared bat, and pocketed free-tailed bat) within the analysis area and some within the project area (WestLand Resources Inc. 2009). Surveys of adits and mines in 2008 detected Mexican long-tongued bats at 14 sites, cave myotis at five sites, fringed myotis at two sites, pale Townsend’s big-eared bat at three sites, insectivorous bat evidence (e.g., guano) at nine other sites, and nectivorous bat evidence at three other sites within the analysis area. 


Surveys of adits and mines in 2009 detected bats (or evidence of bats) at 29 sites within the analysis area, 24 of which were in or immediately adjacent to the project area (Buecher et al. 2010). Bat species detected in 2009 included Mexican long-tongued bats at 10 sites, cave myotis at six sites, fringed myotis at one site, pale Townsend’s big-eared bat at one site, insectivorous bat evidence at eight other sites, and nectivorous bat evidence at three other sites within the analysis area. In 2010, surveys were conducted at fewer adits and mines than in previous year, and bats (or evidence of bats) were detected at five sites within the analysis area, four of which were in or immediately adjacent to the project area (Buecher et al. 2011). Bat species detected in 2010 included Mexican long-tongued bats at two sites, cave myotis at one site, fringed myotis at one site, pale Townsend’s big-eared bat at two sites, insectivorous bat evidence at one site, and nectivorous bat evidence at one site within the analysis area. Surveys of adits and mines in 2011 detected bats (or evidence of bats) at 28 sites within the analysis area, 24 of which were in or immediately adjacent to the project area (Buecher et al. 2012). Bat species detected in 2011 included Mexican long-tongued bats at 17 sites, cave myotis at two sites, fringed myotis at three sites, pale Townsend’s big-eared bat at five sites, insectivorous bat evidence at three sites, and nectivorous bat evidence at three sites within the analysis area. 


Other special status animal species. Other sensitive animal species (e.g., reticulate Gila monster, Slevin’s bunchgrass lizard, Arizona grasshopper sparrow, northern gray hawk, northern pygmy mouse, plains harvest mouse, and yellow-nosed cotton rat) have been observed within the analysis area (Arizona Game and Fish Department 2012) but were not discussed above. Although the analysis area provides suitable habitat for these species, which has been observed within the analysis area, and the analysis area is within the known range of the species, the species have not been recently documented within the analysis area and/or impacts to these species are not anticipated. 


Migratory Birds


Migratory bird species considered for this project were selected from the latest version of the online “Migratory Nongame Birds of Management Concern in the United States” (U.S. Fish and Wildlife Service 1995a) and the national Partners in Flight list of priority bird species for Mexican Highlands Ecoregion (Partners in Flight 2006), accessed online on July 7, 2010 (see tables 3 and 4 of the draft “Migratory Bird Analysis”) (SWCA Environmental Consultants 2011d). 


Bald and Golden Eagles


There is no evidence that bald eagles occur in the analysis area, and there are no significant bodies of water that would sustain a nesting pair or provide foraging habitat. There are several documented records of golden eagles occurring in the analysis area, and foraging habitat is present. It is possible that golden eagles could be nesting within the analysis area but outside the project area, particularly in areas with rocky ridges, on trees (e.g., large oaks or junipers), or on power line poles.


Santa Rita Mountains Important Bird Area


Important bird areas are sites that provide essential habitat for one or more species of bird (National Audubon Society 2010). Important bird areas include sites for breeding, wintering, and/or migrating birds; they are usually discrete sites that stand out from the surrounding landscape and may include public and/or private lands. The Santa Rita Mountains Important Bird Area, encompassing 138,760 acres, contains a number of species of conservation status in the Sierra Madre bird community, which extends far south into central Mexico. The analysis area encompasses approximately 42,152 acres of Forest Service lands within the Santa Rita Mountains Important Bird Area (this important bird area is defined as including all Forest Service lands on the Santa Rita Mountains). Further, the Santa Rita Mountains Important Bird Area is located within the Mexican monsoon region, an area where western North American land birds stop and undergo molt in July–October (primarily in grassland and riparian areas) before continuing their migration south to wintering grounds in the Neotropics (Chambers et al. 2011; Pyle et al. 2009).


This important bird area contains numerous species of concern recognized by the Forest Service (Federal threatened or endangered, State of Arizona wildlife of special concern, Forest Service sensitive, etc.). These species include some of those noted in tables 3 and 4 of the “Migratory Bird Analysis” (SWCA Environmental Consultants 2011d): northern goshawk, northern gray hawk, Mexican spotted owl, whiskered screech-owl, Montezuma quail (Cyrtonyx montezumae), elegant trogon, Arizona woodpecker, violet-crowned hummingbird, Lucifer hummingbird, Costa’s hummingbird, buff-breasted flycatcher, varied bunting, golden eagle, American peregrine falcon (Falco peregrinus anatum), elf owl, northern beardless-tyrannulet (Camptostoma imberbe), greater pewee, gray flycatcher, Bell’s vireo (Vireo bellii), bridled titmouse, Virginia’s warbler, MacGillivray’s warbler, Lucy’s warbler, black-throated gray warbler, Grace’s warbler, red-faced warbler, Cassin’s sparrow, Botteri’s sparrow, and buff-collared nightjar. Some of these species are known to occur in the analysis area, or the analysis area contains suitable habitat for these species; thus, these species are subsequently evaluated in greater detail within either the “Biologists’ Report” or “Migratory Bird Analysis” (SWCA Environmental Consultants 2011b, 2011d).


Important Overwintering Areas


The analysis area, including Las Cienegas National Conservation Area, provides important overwintering habitat for a variety of bird species, as does nearly all of southeastern Arizona. 
The analysis area has not been officially designated as an important overwintering area for birds (National Audubon Society 2010). 


Coronado National Forest Management Indicator Species


Thirty-three management indicator species in eight indicator groups were identified in appendix G of the Coronado forest plan (U.S. Forest Service 1986). The EIS for the plan explains why these 33 species were chosen as management indicator species. Drawing on the plan (U.S. Forest Service 1986), all 33 management indicator species identified for the Coronado National Forest were initially considered for project analysis. Following are the nine management indicator species and one management indicator species group (primary and secondary cavity nesters) found in Madrean evergreen woodland and semidesert grassland vegetation types or riparian vegetation types that are known to occur in the project area on Forest Service lands (see table 99): American peregrine falcon, Arizona ridge-nosed rattlesnake (Crotalus willardi willardi), Bell’s vireo, black bear, Gould’s turkey (Meleagris gallopavo mexicana), Montezuma quail, northern beardless-tyrannulet, primary and secondary cavity nesters, western barking frog (Craugastor augusti cactorum), and white-tailed deer. Assessing the impacts of the proposed project on these species populations, which represent populations of other species with similar habitat needs but that are not designated as special status species covered by environmental laws, regulations, policies, or plans, allows for an assessment of the impacts on the populations of other species with similar habitat needs. A more detailed analysis of these species is provided in the supporting “Management Indicator Species Report” (SWCA Environmental Consultants 2011c) for this project. 


Sonoran Desert Conservation Plan/Multi-Species Conservation Plan


Of the 44 covered priority vulnerable species identified in the Multi-Species Conservation Plan, 28 were identified in table 97 as special status plant and animal species that were retained for further analysis of impacts for the proposed Rosemont Copper Mine Project. Of those, 18 priority vulnerable species are analyzed in this EIS. The remaining priority vulnerable species were addressed in the “Biological Evaluation” (SWCA Environmental Consultants 2011a) or in the “Biologists’ Report” (SWCA Environmental Consultants 2011b). The Conservation Lands System within the Sonoran Desert Conservation Plan categorizes and identifies locations of priority biological resources within Pima County and provides policy guidelines for the conservation of these resources. There are approximately 145,500 acres of Conservation Lands System lands in the analysis area, including 14,539 acres of Important Riparian Areas, 87,012 acres of Biological Core Areas, and 43,949 acres of Multiple Use Management Areas (Pima County 2012). 


Environmental Consequences


Direct and Indirect Effects of Each Alternative


No Action Alternative


The no action alternative is described in Chapter 2. Under the no action alternative, the Coronado would continue to manage the lands in the project area in the current manner, and there would be no impact on the existing biological resources on public lands owing to mine development. Other impacts to biological resources from recreational use, livestock grazing, and fire activity would continue to occur within the project area. Levels of impacts to biological resources from these uses could increase as increasing population in the region results in additional recreational use of the area. Livestock grazing on the Coronado National Forest is expected to be stable in the future, and additional impacts to biological resources from this use are not expected to occur. Fire activity could increase with expected trends from climate change, possibly resulting in increased impacts to biological resources. Cumulatively, habitat degradation and species losses would continue to be pressured by trends of population growth and associated development, climate change, and associated changes to habitat.


Impacts Common to All Action Alternatives


This part of the section discusses common impacts and mitigation measures (those related to design features and required by permit) related to the five action alternatives (proposed action, Phased Tailings, Barrel, Barrel Trail, and Scholefield-McCleary) and connected actions on all evaluated biological resources (see chapter 2 for details of each action alternative). Some action alternatives could result in additional impacts and hence have different mitigation measures; these are discussed separately within each action alternative’s section. Although impacts are addressed separately in the following sections, there are studies that indicate that there is also the potential for cumulative impacts caused by the interactions of these sources of impacts (e.g., the interaction of noise and light impacts on insectivorous bats in Arizona [Fenton and Morris 1976] and the increase of American crow [Corvus brachyrhynchos] roosts in urban California where human and vehicular disturbances and ambient light levels are higher [Gorenzel and Salmon 1995]).


Impacts from Dust and Air Pollutants, Noise and Vibrations, and Artificial Night Lighting


The following discusses potential impacts from dust, air pollutants, noise, vibrations, and night lighting to plants and animals in the analysis area. The magnitude of impacts from dust, air pollutants, noise, vibrations, and artificial night lighting are uncertain, but these impacts are expected to decrease as the distance from the mine increases, and impacts from dust and air pollutants are only expected to occur within the project area.


Dust and Air Pollutants


[Note: This analysis is based on the AQ analysis in the DEIS, and will be updated when AQ modeling is completed] As directed by the Federal Clean Air Act, the U.S. Environmental Protection Agency has established National Ambient Air Quality Standards for seven “criteria” pollutants: CO, NO2, O3, PM10, PM2.5, SO2, and Pb (see table 30 in the “Air Quality and Climate Change” section). These standards were adopted by the U.S. Environmental Protection Agency to protect public health (primary standards) and public welfare against decreased visibility as well as damage to animals, crops, vegetation, and buildings (secondary standards). The air quality in Tucson and surrounding areas is generally within compliance; criteria pollutant levels are normally below the Federal and State health standards. However, the Tucson region does contain an area for which PM10 levels exceed the National Ambient Air Quality Standards (a “nonattainment area”); it also contains an area for which CO levels exceeded health standards in the past but for which, through management of area emissions, the levels have been reduced to meet existing standards (a “maintenance area”). Sources of pollution in the region include on-road, nonroad, area, and point sources (see “Air Quality and Climate Change” section for more details). 


All action alternatives will result in the increase of CO, NO2, PM10, PM2.5, and SO2 within the project area; some action alternatives will approach and others will exceed the National Ambient Air Quality Standards. Mitigation measures that would reduce impacts of dust and air pollutants to biological resources would be required by permit, regardless of action alternative, and there are additional mitigation measures that would reduce impacts of dust and air pollutants to biological resources that have been incorporated into the design features of the proposed project for all action alternatives (see “Air Quality and Climate Change” section). 


Plants


All action alternatives could result in impacts to plant communities and special status plant species occurring in the project area owing to dust (i.e., particulate matter [PM2.5 or PM10]) released into the air from construction and operation of the mine and associated facilities and connected actions. Dust can have both physical and chemical impacts (see Farmer 1993; Goodquarry 2011; Havaux 1992; Sharifi et al. 1997; Thompson et al. 1984; Walker and Everett 1987). Physical impacts of windborne fugitive dust on plants could include blockage and damage to stomata, shading, and abrasion of leaf surface or cuticle. Chemical impacts of dust, either directly on the plant surface or on the soil, may be more important than any physical impacts because dust deposited on the ground could produce changes in soil chemistry (including pH), which may result in the long-term changes in plant chemistry, species competition, and community structure. Dust can increase leaf temperature; inhibit pollen germination; reduce photosynthetic activity, respiration, transpiration and fruit set; decrease productivity; alter community structure; and contribute to cumulative impacts (e.g., drought stress on already stressed species or allow the penetration of phytotoxic gaseous pollutants [e.g., SO2, NO2, and O3]). Some studies, however, indicate that plant species living in high light conditions are flexible to adapting to lower light conditions (e.g., desert plants) (see Alves et al. 2002; Barber and Anderson 1992; Werner et al 2002) and that some plant species show improved growth with increased dust deposition (i.e., limestone) (Brandt and Rhoades 1972). 


All action alternatives also could result in impacts to plant communities and special status plant species occurring in the project area owing to phytotoxic air pollutants (plant toxins) released into the air from construction and operation of the mine and associated facilities and connected actions. Phytotoxic air pollutants that are modeled to increase in the project area include SO2 and NO2, which can enter stomata of plants (see Bennett and Hill 1973; Greaver et al. 2012; Rai et al. 2011). Impacts to sensitive plant species from phytotoxic air pollutants are well studied and can include loss of chlorophyll (chlorosis), death of plant tissue (necrosis), the formation of unusual pigment patterns, adverse effects on biochemical processes of plants, reduction of their tolerance capacity to other stresses, reduced uptake of CO2 (apparent photosynthesis), and affected energy metabolism. Long-term (chronic) exposure to low concentrations of pollutants often results in subtle effects such as genetic changes, changes in photosynthetic process, and reduction in growth.


There have been very few detailed studies on natural and seminatural systems (i.e., most involve agricultural crops [see Chaston and Doley 2006; Doley and Rossato 2010], but see Sharifi et al. 1997), and not all types of dust and pollutants on all plant species have been studied. Impacts of dust on plants vary among species and depend on type, size, and chemical composition of dust; deposition rates; and distance to dust source. Under normal atmospheric conditions, fugitive dust tends to settle out within a few kilometers; however, exceptional wind events have the potential for fugitive dust to be transported beyond several kilometers. The spatial extent of the fugitive dust deposition impact is dependent on the proximity of fugitive dust source. Areas that are closer to mining activities could be impacted greater than areas that are farther away. Adverse effects caused by air pollutants depend not only on concentrations but also on the duration and combination of air pollutants. 


Animals


The impacts of dust on animals appear to be less studied than the impacts of dust on plants. The increase of limestone dust has been documented as resulting in a declined abundance of invertebrate fauna (i.e., snails and leaf beetles) in grasslands (Farmer 1993). The changes in vegetation likely impacts animals, and responses may be negative or positive, depending on each particular situation. For example, impacts on animal communities, such as vertebrate grazers and soil invertebrates, could alter decomposition cycles. All action alternatives could result in impacts to special status animal species occurring in the project area owing to dust released into the air from construction and operation of the mine and associated facilities and connected actions. 


Photochemical oxidants (SO2, NO2, and CO) typically impact eyes or respiratory systems of animals (Peterson 1982). SO2 targets the upper respiratory tract and large bronchus, NO2 targets the ciliated airways and alveoli and alveolar airways, and CO targets alveoli and alveolar airways. Elevated oxidant levels may be responsible for respiratory difficulties in birds and mammals and the reduction of small-mammal populations. The respiratory difficulties and impaired visual and olfactory senses could alter food-gathering efficiency and competitive interactions among animals. All action alternatives could result in impacts to special status animal species occurring in the project area owing to photochemical oxidants released into the air from construction and operation of the mine and associated facilities and connected actions.


[Note: This will be updated when the AQ modeling and analysis is completed] Predicted deposition impacts for sulfates and nitrates, resulting from SO2 and NOX emitted by the proposed project were calculated in the “Air Quality and Climate Change” section, and table 46 in this section summarizes the maximum predicted deposition rates for years 1 and 5 for these chemical species. The modeling results indicate that the maximum annual average deposition for sulfur from the project is very limited; however, the modeling results also indicate that the maximum annual average deposition for nitrogen from the project exceeds the Deposition Analysis Threshold in Saguaro National Park West and Galiuro Wilderness Area. The Deposition Analysis Threshold is the additional amount of deposition that triggers a management concern, not necessarily the amount that constitutes an adverse impact to the environment.


Noise and Vibrations


Ambient noise levels were monitored in the project area, and results indicate that ambient noise conditions in the project area are low and typical of areas with limited development and few major roadways (see “Noise” section for details). All of the sites monitored had noise levels below 45 dBA at least 70 percent of the time, and all monitoring sites in the project area exhibited consistent minimum noise levels, with little day-to-day variation. In general, noise levels were somewhat higher during daytime hours than during nighttime hours. Traffic noise from State Route 83 increased ambient noise within the analysis area but decreased at distances more than 1,000 to 2,000 feet from the highway. Noise levels also tended to be somewhat higher on ridgelines than in valley areas, as would generally be expected as a result of terrain shielding by ridges and mountains. 


Mine construction and operations, including drilling, blasting, and traffic, would result in increased noise and vibrations in the analysis area. Within the analysis area, an area of approximately 54,336 acres (within the 50-dBA surface blasting and 55-dBA traffic noise contours) has been identified as the area most likely to be impacted by noise (Tetra Tech 2008, 2009), and vibrations from mine blasting are at low frequencies (i.e., must not exceed frequencies of 6 Hz [0.006 kHz]) below the human range of hearing and are expected to be felt up to 1 to 2 miles from the project area (see “Noise” section). 


The nature of anthropogenic noise is multifaceted and complex in terms of how it affects animals and possibly even plants. Noise is typically presented in terms of decibels (dB), and for the majority of noise assessments, including the one completed for the proposed project (Tetra Tech 2008, 2009c), it is quantified in terms of dBA, which is an “A-weighted” sound level scale that more closely describes how a person perceives sound. Thus, the sound level when defined as dBA does not always transfer to wildlife since species groups (e.g., amphibians, bats, birds, and ungulates) have different hearing sensitivities and ranges (Pater et al. 2009). Other considerations for noise impacts on wildlife include the ambient or background noise level and how that compares with the project’s noise level. Also, the sound from a noise expands outward with roughly a 6-dB decrease in each distance-doubling increment. Furthermore, the perceived sound level from a noise source can be affected by other factors besides distance from the source, such as timing, source noise strength, direction of the source, atmospheric conditions, topography, habitat, weather, and frequency of noise source. 


Animals rely on sound for many social behaviors and acoustic communications, such as territorial defense and mating, navigation, nurturing, detection of predators, and foraging, but noise can mask or interfere with these important social acoustic signals. Several studies have been conducted regarding the impacts of noise on birds (Andersen and Rongstad 1989; Grubb and King 1991; Herrera-Montes and Aide 2011; Parris and Schneider 2009; Patricelli and Blickley 2006; Slabbekoorn and Ripmeester 2007), and many have detected impacts of noise on birds: flushing from perches and nests or while foraging (Grubb and King 1991), decreased abundance and declines in diversity and density (Slabbekoorn and Ripmeester 2007), and decreased species richness and composition (Herrera-Montes and Aide 2011), which may result in homogenization of bird communities because only some species will remain in an area when it is impacted by noise. Further research regarding birds and noise has determined the following (U.S. Fish and Wildlife Service 2012c): woodland and grassland bird population declines have been shown to occur between 35 to 48 dB; for the average bird, noise levels 24 to 30 dB above background noise is detectable; and bird communication can be affected at levels above 20 dB. Additionally, altering songs to higher frequencies has been widely documented (Parris and Schneider 2009; Patricelli and Blickley 2006; Slabbekoorn and Ripmeester 2007), and some species have been shown to habituate to noise sources once they learn that the noise does not pose a threat (Andersen and Rongstad 1989; Pater et al. 2009). 


Other studies have assessed the impacts of noise on frogs and toads (Eigenbrod et al. 2009; Herrera-Montes and Aide 2011; Parris et al. 2009) and mammals (Siemers and Schaub 2011; Weisenberger et al. 1996). Impacts of noise to frogs are similar as they are to birds (Eigenbrod et al. 2009; Herrera-Montes and Aide 2011; Parris et al. 2009): leave the area impacted by noise, decreased species richness, and impacts to breeding behavior and reproductive success. A study on impacts of traffic noise to the greater mouse-eared bat (Myotis myotis), an acoustic predator that feeds on large, ground-running arthropods that they find by listening to their faint rustling sounds, concluded that traffic noise decreases the foraging efficiency of these bats (Siemers and Schaub 2011). One study of the impacts of noise on desert ungulates documented increased heart rates and changed behaviors related to increased noise, but the return to predisturbance levels/conditions within minutes suggests these ungulates have habituated to the periodic increase in noise (Weisenberger et al. 1996).


One study documented impacts of elevated noise levels plants: pollination rates by hummingbirds and twoneedle pinyon (Pinus edulis) seed dispersal and seedling recruitment (Francis et al. 2012). Increased noise had an indirect positive impact on pollination by hummingbirds but an indirect negative impact on twoneedle pinyon seedling establishment because the composition of the animals foraging on or dispersing seeds was altered. Hence, impacts from noise can be indirect through the alteration of species and ecological interactions.


Substrate-borne vibrations is a communication channel that animals use to signal in the same contexts in which they use vision, hearing, touch, taste, or smell (Hill 2009). Several studies have been done on the use of vibrational communication in vertebrate and invertebrate animals that involves everything from predator-prey interactions to mating (Hill 2008; Tabor 1974); hence, the impacts of vibrations are likely to be similar to those of noise. For birds, however, the low-frequency vibrations from mine blasting (<0.006 kHz) are below the frequencies used by species in many taxa that occur in the analysis area (i.e., doves, owls, corvids, and woodpeckers use low frequencies below 1 kHz, but most songbirds use frequencies between 2 and 8 kHz) (Slabbekoorn and Ripmeester 2007); therefore, bird communications are not likely to be impacted by vibrations.


It is difficult to predict how the noise and vibrations would be perceived by animals, and plants, in the analysis area. The impacts can range from habitat use changes, activity pattern changes, changing time of day when signaling, increased stress responses, decreased immune responses, decrease foraging efficiency and success, reduced reproductive success, changes in predator-prey relationships, intraspecific diminished communication, and hearing damage (Gordon and Uetz 2012; Grubb and King 1991; Herrera-Montes and Aide 2011; Hill 2008, 2009; Noise Quest 2012; Pater et al. 2009; Slabbekoorn and Ripmeester 2007; Tabor 1974; U.S. Fish and Wildlife Service 2012c; Weisenberger et al. 1996) to habituating to noise and vibrations sources once they learn that the noise and vibrations do not pose a threat (Andersen and Rongstad 1989; Pater et al. 2009; Weisenberger et al. 1996). These responses can vary, depending on the nature of the sound, including sound level, rate of onset, duration, number of events, spectral distribution of sound energy, vibration frequencies, and level of background noise. 


Night Lighting


At present, night sky conditions in the Santa Rita Mountains near the project area are minimally affected by artificial light sources. The area in and adjacent to the project area is dark at night because there are few artificial light sources and no developed areas to affect night sky views or the natural light conditions and cycles that are important to native plants and animals. Background sources of lighting in the analysis area include headlights from vehicles traveling at night along State Route 83 and along forest roads. There are no pole-mounted fixtures along those roadways, nor is there lighting in visitor use areas to illuminate their roads, signs, access paths and trails, or parking areas. Sky glow is visible in the project area, caused primarily by lighting in the Tucson metropolitan area to the north, with distant sky glow caused by lighting in Nogales and Sierra Vista to the south. Light from artificial illumination associated with the proposed project for all action alternatives would increase light levels at night within the analysis area. Sky brightness resulting from the proposed project would vary, depending on the angle of view to the project area (see “Dark Skies” section of this chapter), and would likely result in “ecological light pollution,” which is defined as that “which alters natural light regimes in terrestrial and aquatic ecosystems” (Longcore and Rich 2004:191). Mitigation measures that would reduce impacts of artificial night lighting on biological resources (i.e., a light pollution mitigation plan [Monrad et al. 2012]) have been incorporated into the design features of the proposed project for all action alternatives (see “Dark Skies” section). 


The impacts of artificial night lighting on birds, insects, reptiles, and amphibians are well studied (Fenton and Marris 1975; Grigione and Mrykalo 2004; Rich and Longcore 2006; Wise 2007); however, there are few studies that document the impacts of artificial night lighting on mammals in the wild (Beier 2005; Gorenzel and Salmon 1995). Studies for all taxa indicate that increased light levels may be detrimental to some groups of wildlife and beneficial to others; for example, animals can experience increased orientation or disorientation and could be either attracted to or repulsed by additional illumination (Rich and Longcore 2006). Within and adjacent to the project area, light from artificial illumination at night could disrupt animals, resulting in changes in dispersal, reproductive behavior, communication patterns, and decreased foraging success (Longcore and Rich 2004). Laboratory, field, and observational studies of impacts of artificial night lighting on amphibians have documented and include (Wise 2007) changes in hormone production, growth, and metabolism; short-term changes in activity and reproduction; and impacts on foraging activity. 


Although there are few studies that document the impacts of artificial night lighting on mammals in the wild, based on the review of the biology of mammalian vision and biological clocks (Beier 2005) and laboratory and field studies conducted on mammals (Grigione and Mrykalo 2004), hypotheses regarding the impact of artificial lighting on ocelots and other mammals have been generated. Likely effects of artificial night lighting on mammals could include (Beier 2005; Grigione and Mrykalo 2004) disruption of foraging patterns and predator-prey relationships, increases in predation risk, disruption of biological clocks, and disruption of dispersal movements through artificially lighted landscapes, which could result in activities being reduced or redirected toward areas with dense vegetation. 


Studies indicate that increased artificially night lighting may be beneficial to some species. A study of insectivorous bats (Myotis spp.) in Arizona documented opportunistic feeding of larger insects when a “black light” was turned on (Fenton and Morris 1976). Additionally, a study of American crows concluded that ambient light levels at roost, compared with nonroost trees, are higher (Gorenzel and Salmon 1995). Despite the apparent benefits or detriment to wildlife groups or species, the disruption to interspecific interactions that have evolved in natural patterns of light and dark can result in serious implications for community ecology (Rich and Longcore 2006).


Impacts to Biophysical Features


All five action alternatives will impact topography within the project area. The greatest impacts to topography would be caused by the tailings and waste rock, which require blading and filling of numerous canyon bottoms and changing landforms from natural undulating topography to monolithic, relatively flat-topped, benched or terraced industrial shapes and the open pit. The modified topography would contrast with the existing landscape in the short and long term because landforms would not blend into the natural landscape. Construction and operation of the mine pit, tailings, and waste rock facilities for all action alternatives would directly impact mine adits and shafts and talus slopes and rock outcrops that occur within the project area and would result in the loss of mine adits and shafts and talus slopes and rock outcrops. Vibrations associated with the construction and operations of all action alternatives could result in impacts to mine adits and shafts and talus slopes and rock outcrops in the analysis area. Mine adits and shafts provide roosting habitat for bats, and talus slopes and rock outcrops provide habitat for talussnails in the analysis area: all action alternatives would directly impact 13 and could indirectly impact 27 mine adits and shafts and would directly and could indirectly impact talus slopes and rock outcrops that occur within the project area. 


Mitigation measures that would reduce impacts to biophysical features, and hence to biological resources, have been incorporated into the design features of the proposed project for all action alternatives and include (see chapter 2 “Alternatives, Including the Proposed Action” and “Mitigation and Monitoring”) the following: the dry-stack tailings design would result in a smaller footprint than those of conventional tailings because tailings can be stacked on themselves, and the footprint of the plant site location has a reduced design to fit within natural topographic features. Mitigation measures that would reduce impacts of changes in water quality and quantity, including impacts to seeps, springs, and riparian areas, and hence to aquatic species would be required by permit, regardless of action alternative, and additional mitigation measures that would reduce reduce impacts of changes in water quality and quantity, including impacts to seeps, springs, and riparian areas, and hence to aquatic species, have been incorporated into the design features of the proposed project for all action alternatives (see “Groundwater Quality and Geochemistry,” “Groundwater Quantity,” “Surface Water Quality,” and “Surface Water Quantity” sections in this chapter; and chapter 2, “Mitigation and Monitoring”). 


Water


Impacts to the aquifer from mine activities are expected to take many years, even centuries, to be fully realized. For this reason, the groundwater flow models were run and analyzed up to 1,000 years after mine closure. While the models have been found to be calibrated and adequate for estimating impacts, no model, however good, can realistically be expected to model events 1,000 years in the future with any certainty. Impacts during the mine life would be expected to be reasonably accurate; however, the certainty of impacts using the groundwater flow models decreases with time, and thus impacts 1,000 years in the future are educated guesses, at best. Additionally, the actual impacts of groundwater drawdown, combined with the impacts of global climate change over time within the analysis area, are uncertain. 


Additional uncertainty is related to the accuracy of the models; in general, the models have been found to be only accurate within 5 to 10 feet. While very small levels of groundwater drawdown may be modeled to occur at distant locations like Cienega Creek, these predictions are highly uncertain, and any quantification of changes in stream flow due to changes in groundwater is largely speculative. Further, natural variability with these riparian systems has been documented and indicates that several feet of fluctuation in groundwater levels regularly occur, generally with no ill effects. For these reasons, while modeling has been used to qualitatively suggest what might occur, only changes in groundwater level more than 5 feet are considered to have some certainty for predicting changes to riparian areas. Refer to the “Groundwater Quantity” section of this chapter for detailed information on groundwater modeling techniques.


Riparian areas include both hydroriparian and xeroriparian areas, and impacts to these areas include both direct surface disturbance and the potential to be impacted indirectly by changes in surface water and groundwater availability. Impacts to riparian areas associated with each action alternative are described in the “Seeps, Springs, and Riparian Areas” section. 


The following is a summary of impacts to key water resource characteristics:


At the mine site, dewatering during active mine life would cause water losses from the regional aquifer, composed of both fractured rock near the mine site and basin fill in the Cienega Creek basin. These water losses would be perpetuated after closure of the mine because of evaporation from a pit lake that would form. It would take hundreds of years for the aquifer to equilibrate to these changes.


Groundwater drawdown greater than 100 feet is expected to occur in the immediate vicinity of the site. Less drawdown would occur to the north along Davidson Canyon, to the east toward Cienega Creek, and to the south toward Empire Gulch. Drawdown estimates vary between models. 


Impacts to stream flow and riparian habitat along Cienega Creek are not expected to occur. Modeling indicates that there is the potential for very small changes in groundwater level to occur, but these predictions are well beyond the accuracy of the groundwater models to predict, occur hundreds of years in the future, and are less than the natural variability of the system. No change in riparian habitat along Cienega Creek is expected to occur owing to the proposed mine. 


Impacts to stream flow and riparian habitat along Gardner Canyon are not expected to occur; no hydrologic changes are predicted in this area.


Impacts to stream flow and riparian habitat in Empire Gulch is a possibility but with a high level of uncertainty. Modeling qualitatively predicts small amounts of drawdown in the near term (up to 50 years after mine closure); however, quantification of these impacts is speculative. In the long term (1,000 years in the future), models predict drawdown ranging from 3.3 to 6 feet along Empire Gulch. While within the ability of the models to predict, the long time frame involved still gives this prediction a high level of uncertainty. Both hydroriparian and xeroriparian habitat are present in Empire Gulch, and if drawdown of this magnitude were to occur, hydroriparian habitat would be impacted. Declines in groundwater and a resulting transition from perennial to intermittent streamflow could decrease recruitment of cottonwood/willow present in Empire Gulch, increase mortality rates, decrease canopy height and vegetation volume, and encourage transition of cottonwood/willow forest to deeper-rooted tamarisk. Further, herbaceous perennials and annuals could experience mortality and reduced abundance. An estimated 122 acres, mapped as hydroriparian habitat along Empire Gulch, could be affected; xeroriparian habitat is unlikely to be affected.


Barrel Canyon contains xeroriparian habitat with pockets of mesoriparian habitat and would be impacted by reductions in surface flow, particularly within the first 10 years of mine operations before concurrent reclamation allows more water to be released downstream to the watershed; however, these changes are difficult to quantify. In general, water availability does not necessarily change the species makeup of xeroriparian habitat but reduces the overall vitality, extensiveness, and health. Effects from less water availability and reduced flood disturbance on this xeroriparian habitat could vary greatly from reduced vegetation volume to mortality of individuals. A complete loss of xeroriparian habitat is unlikely, but a transition from high quality xeroriparian habitat to lesser quality xeroriparian habitat is highly likely in these reaches of Barrel Canyon. A total of 227 acres mapped as riparian habitat along these reaches could be affected.


The reach of Davidson Canyon immediately downstream of the confluence with Barrel Canyon would experience similar impacts as Barrel Canyon. An estimated 570 acres mapped as riparian habitat along this reach could be affected. A complete loss of xeroriparian habitat is unlikely, but a transition from high quality xeroriparian habitat to lesser quality xeroriparian habitat is likely.


There are two springs (Reach 2 and Escondido Springs) that support surface flow in Davidson Canyon. These springs most likely are not connected to the regional aquifer, although this is not known with certainty. Davidson Canyon is expected to experience a 
4.3 to 11.5 percent reduction in surface flow in this reach, which could impact recharge to the alluvial aquifer that supports these springs; however, lower Davidson Canyon is 12 miles downstream of the project area, and flows from the mine site would experience high transmission losses along the way. Further, the alluvial aquifer in lower Davidson Canyon is much more likely to derive recharge from local tributaries and rainfall events, although certainly larger flow events from Barrel Canyon would also contribute. No impacts to spring flow, stream flow, or riparian vegetation in lower Davidson Canyon are expected.


Springs would be impacted by surface disturbance and by drawdown in the regional aquifer, and the specific spring impacts vary by action alternative. Riparian habitat associated with some of these springs would be affected: riparian habitat will be affected with high certainty at 13 to 19 springs and could be affected with lesser certainty at 32 to 36 springs. These impacts include 0.8 acre of wetland habitat identified at Scholefield No. 1 and Fig Tree springs.


Eight to 19 stock tanks would be impacted directly by surface disturbance; however, all stock water sources are expected to be replaced, although details have not been determined. No downstream stock tanks are expected to be impacted.


No changes in surface water quality or exceedances of surface water quality standards are expected owing to the proposed mine operations.


All five action alternatives would have the same direct impacts on upper Wasp Canyon because of the placement of the mine pit and the same direct impacts on Davidson Canyon because of the onsite diversion and impoundment of surface water at the mine site. All five action alternatives would have the same indirect impacts on springs and riparian areas within Lower Barrel Canyon, Empire Gulch, Gardner Canyon, and Cienega Creek because of the downgradient impacts on the surface water and groundwater. The acreage of riparian vegetation potentially affected is summarized in table 99.


Impacts to Plants and Animals from Impacts to Water


Springs, stock tanks, and seeps provide habitat for aquatic plant and animal species within the analysis area. Action alternatives would directly impact at least six to 15 springs and seeps through direct surface disturbance. An additional nine to 10 springs are known to be connected to the regional aquifer and would be indirectly impacted with a high level of certainty. An additional 55 to 60 springs and seeps have unknown sources of water and therefore could be indirectly impacted, but with less certainty. All action alternatives would directly impact at least eight stock tanks because they occur within the project area. 


Indirect impacts could occur on riparian vegetation and sensitive aquatic plant species located within the analysis area (e.g., in Empire Gulch and Cienega Creek) where groundwater drawdown is modeled to occur as a result of all action alternatives. These impacts could be critical during periods of low flow (May and June) because even small flow reductions could cause some portions of Cienega Creek, and other areas, to stop flowing. These modeled decreases in groundwater would occur over a long period of time but could cause changes in riparian vegetation extent or health, and the reduction in stream flow could impact aquatic plant species, which need standing or flowing water or moist soils. As a result of groundwater drawdown, the amount or volume of water within perennial pools or moisture in soils could decrease, which could result in indirect impacts on riparian vegetation and sensitive plant species through long-term habitat alteration, causing changes in the health of individual plants or populations, or even death or elimination.


Indirect impacts could occur on sensitive aquatic animal species (and other sensitive animal species that use water sources) located within the analysis area where groundwater drawdown is modeled to occur as a result of all action alternatives because these species have been documented or have habitat within the analysis area in locations that are fed by groundwater. Impacts of groundwater drawdown on sensitive aquatic animal species breeding and foraging within these areas could result in reduction of habitat for reproduction, foraging, cover, hence resulting in displacement, reducing reproductive success, altering growth rates of young, reducing food for young and and adults, and increasing the exposure of yound and adults to predation and even death (Southwest Endangered Species Act Team 2008). Additionally, the reduction of surface water flow to Barrel and Davidson Canyons could have similar impacts on sensitive aquatic animal species in these drainages.


The results of geochemical modeling for the mine pit lake and studies of the expected water quality from heap leach seepage indicate that various contaminant levels that would result from these mining processes may exceed surface water quality standards for wildlife (see “Groundwater Quality and Geochemistry” section). The mine pit lake water quality could exceed standards for cadmium, lead, copper, mercury, selenium, and zinc, three of which are known to bioaccumulate (i.e., cadmium, mercury, and selenium). Cadmium is highly toxic to wildlife, is carcinogenic and teratogenic and can have sublethal and lethal effects at low environmental concentrations (U.S. Environmental Protection Agency 2011). It affects respiratory functions, enzyme levels, muscle contractions, growth reduction, and reproduction, and it is known to bioaccumulate in the food chain. Lead is carcinogenic and adversely affects reproduction, liver and thyroid function, and disease resistance (U.S. Environmental Protection Agency 2011). The main potential ecological impacts result from direct exposure of algae, invertebrates, and freshwater fish and amphibians. It can be bioconcentrated from water but does not bioaccumulate. Copper is highly toxic in aquatic environments and affects fish, invertebrates, and amphibians (U.S. Environmental Protection Agency 2011). A portion of mercury released into the environment is transformed by abiotic and biotic chemical reactions to organic derivatives, such as methylmercury, which bioaccumulates in individual organisms, biomagnifies in aquatic food chains, and is the most toxic form of mercury to which wildlife are exposed (U.S. Environmental Protection Agency 1997). Risks from selenium are primarily associated with aquatic species (U.S. Environmental Protection Agency 2004). Selenium is a bioaccumulative pollutant, and aquatic life is exposed to selenium primarily through diet. Risks stem from aquatic life eating food that is contaminated with selenium, rather than from direct exposure to selenium in the water. Zinc can adversely affect growth, survival, and reproduction in aquatic species (U.S. Environmental Protection Agency 2011). The “Groundwater Quality and Geochemistry,” “Surface Water Quality,” and “Hazardous Materials” sections discuss other expected reasonable increases in contaminants that could occur as a result of the project. A mitigation measure that would reduce impacts of toxic waters to wildlife has been incorporated into the design features of the proposed project for all action alternatives and includes enclosing, covering, or otherwise managing process water ponds, such as raffinate ponds, pregnant leach solution collection ponds, and chemical and fuel storage areas.


Impacts to Vegetation Communities


All of the action alternatives would result in direct, long-term or permanent impacts to vegetation communities (table 101) within the analysis area because thousands of acres of these vegetation communities would be cleared or buried under waste rock or tailings as a result of the construction and placement of the pit, facilities and structures, tailings and waste piles, road and utility corridors, and other facilities, including the construction of connected actions (i.e., transmission and water lines and rerouting of the Arizona National Scenic Trail). Detailed acreages of impacts to upland vegetation communities (i.e., semidesert grassland, Madrean evergreen woodland, Sonoran desertscrub, and Chihuahuan desertscrub) and riparian vegetation communities (i.e., hydroriparian and xeroriparian habitats) are outlined in the discussion of each action alternative. Indirect impacts to vegetation communities include those impacts described above that could be associated with decreased surface water flow and groundwater drawdown and the long-term expected reduction in the health and extent of riparian vegetation, and impacts from dust and other air pollutants, and possibly even noise and vibrations. Additionally, all of the action alternatives could create conditions conducive to the introduction, establishment, and/or spread of nonnative species, which have the potential to out-compete native vegetation and degrade plant communities within the entire analysis area, resulting in changes to vegetation communities and successional patterns over thousands of acres. 


Mitigation measures that would reduce impacts to vegetation communities have been incorporated into the design features of the proposed project for all action alternatives and include (see chapter 2 “Alternatives, Including the Proposed Action” and “Mitigation and Monitoring”) the following: the smaller footprint of the dry-stack tailings design than those of conventional tailings and the reduced footprint design of the plant site location. Additionally, the reclamation plan (CDM Smith 2012; Tetra Tech 2007, 2010) would require revegetation of disturbed areas (excluding the pit) with native vegetation, and as part of the Preliminary Invasive Species Management Plan (Rosemont Copper Company 2012), disturbed and revegetated areas associated with mine activities would be monitored for noxious and invasive weeds and action to prevent, eliminate, or control weeds would be taken should they occur: methods of control may include removal by hand, spray, mechanical, or other approved methods. Additionally, to ensure compliance with Arizona Department of Transportation guidelines and environmental regulations for the encroachment permit for improvements to the turnout at Rosemont Junction and a T-intersection and associated improvements along State Route 83, mitigation measures regarding protected native plants and invasive species will be implemented (WestLand Resources Inc. 2012).


Table 101. Direct impacts to vegetation type by land ownership (acres) from the proposed Rosemont Copper Mine and connected actions 


			Vegetation Type


			Forest Service


			Bureau of Land Management


			Arizona State Land Department State Trust Lands


			Private


			Total





			Semidesert Grassland


			832 to 1,570


			0


			496


			834 to 905


			2,162 to 2,971





			Madrean Evergreen Woodland


			2,344 to 2,537


			0


			0


			67 to 163


			2,411 to 2,700





			Chihuahuan Desertscrub


			0


			0


			0


			0


			0





			Sonoran Desertscrub


			0


			0


			0


			1


			1





			Hydroriparian


			110 to 184


			0


			0


			2 to 9


			112 to 193





			Xeroriparian A


			0


			0


			0


			0


			0





			Xeroriparian B


			228 to 297


			0


			2


			148 to 167


			378 to 466





			Xeroriparian C


			0 to 1


			0


			49


			5


			54 to 55





			Xeroriparian D


			0


			0


			0


			0


			0





			Total


			3,514 to 4,589


			0


			547


			1,057 to 1,250


			5,118 to 6,386








Impacts to Animal Movement Corridors 


Impacts to animal movement corridors from any of the action alternatives would include direct effects owing to a permanent loss of movement habitat from construction and mining activities within the security fence and/or the construction of the Arizona National Scenic Trail within those corridor areas, as well as a long-term movement habitat loss along the utility corridor because vegetation along the utility corridor would be expected to eventually reestablish in the disturbed areas, all of which would thereby increase the degree of habitat fragmentation within the species’ ranges, which in turn can disrupt dispersal and migrational events, whether those movements are short or long. Further, the additional human presence in the region from the mining activities and the use of the Arizona National Scenic Trail will lead to temporary disturbances to species as they are moving through the area and encounter human activity. Additionally, indirect impacts to gene flow and biodiversity could occur from any of the action alternatives; however, these impacts would be temporary since these biological processes occur over generational time periods, which are typically longer than the proposed life of the mine.


No direct loss impacts from the primary access road for any of the action alternatives would occur since none of the animal movement corridors overlap the footprint of the road; however, species moving across this access road will have an increased risk of casualty due to the traffic using this road. In addition, species will incur direct and indirect beneficial impacts from the decommissioning of the roads within the analysis area, thus reducing the fragmentation and replacement of lost movement habitat as well as the disturbance impacts those roads were already having on species’ movement patterns in those areas.


Three of the nine defined linkages as presented in table 100 within the analysis area that would not incur direct movement habitat losses include Riparian Movement Area #26 – Gardner Canyon (1,337 acres [23.1 percent] of total linkage area within the analysis area); Linkage #93 – Santa Rita-Tumacacori Linkage (2,573 acres [2.6 percent] of total linkage area within the analysis area); and Riparian Movement Area #23 – Davidson Canyon (4,559 acres [98.8 percent] of total linkage area within the analysis area). Direct and indirect disturbances, however, such as those related to construction, mining activity, and recreation along the Arizona National Scenic Trail, to species potentially moving within those corridors would still occur. 


Mitigation measures that would reduce impacts from increases in artificial night lighting, and changes to biophyisical features and water quality and quantity, including impacts to seeps, springs, and riparian areas, to animal movement corridors have been incorporated into the design features of the proposed project for all action alternatives (see “Night Lighting,” “Impacts to Biophysical Features,” and “Impacts to Vegetations Communities” sections above, and see “Groundwater Quality and Geochemistry,” “Groundwater Quantity,” “Surface Water Quality,” “Surface Water Quantity,” and “Seeps, Springs, and Riparian Areas” sections in this chapter, and “Mitigation and Monitoring” in chapter 2). 


Impacts to Special Status Species


All action alternatives could result in direct, permanent loss of habitat and indirect, temporary or long-term impacts to habitat, which could result in the loss of individuals and suitable habitat for some special status species (both plants and animals) analyzed in this document. Direct impacts to vegetation would occur as a result of the construction of all mine related infrastructure (i.e., facilities, pit, utility lines, access roads, etc.), all mining activities (e.g., clearing and crushing by construction equipment and vehicles), and the construction and maintenance of connected actions (i.e., transmission and water lines and Arizona National Scenic Trail reroute). An increase in vehicle and construction equipment traffic into and within the analysis area would occur during project construction, and increased travel associated with day-to-day operations and maintenance activities would occur for the life of the project and could result in direct (animals could be injured or lost) and indirect impacts to special status species. [Note: For the FEIS, it would be useful to use Pima County’s GIS data to better quantify impacts to species status species’ habitat.]


Indirect impacts on special status species could result from decreased surface water flow in Barrel and Davidson Canyons, groundwater drawdown, dust and air pollutants, vibrations, noise, and artificial night lighting resulting from mine construction and operation, transportation, and connected actions within the analysis area. The magnitude of impacts from vibrations, noise, dust and air pollutants, and artificial night lighting are uncertain, but impacts from vibrations, noise, and artificial night lighting are expected to decrease as the distance from the mine increases, and impacts from dust and air pollutants are only expected to occur within the perimeter fence. The project also could impact special status species as a result of the introduction, establishment, and/or spread of nonnative species, which could out-compete special status species for resources; however, the extent and degree of these impacts would depend on local climatic conditions and other factors that are difficult to quantify. For detailed discussions of other impacts listed for special status species below, see discussions above in “Impacts to Special Status Species,” “Impacts from Dust and Air Pollutants, Noise and Vibrations, and Artificial Night Lighting,” “Impacts to Biophysical Features,” and “Impacts to Vegetation Communities.” In additional to the previously identified mitigation measures, a mitigation measure that has been incorporated into the design features of the proposed project for all action alternatives would reduce impacts to most special status species and includes the route that was chosen for the utility corridor: it is the shortest route and has the least environmental impacts, hence to species status plant and animals.


Plants


This section evaluates impacts to special status plant species discussed in the “Affected Environment” part of this section (1) that have been recently documented as occurring within the project or analysis areas and (2) for which impacts are reasonably foreseeable. The following special status plant species will be directly and/or indirectly impacted, regardless of which action alternative is chosen. Impacts could be temporary, long-term, permanent, direct, and/or indirect, depending on the action alternative selected. Any special status plant individuals growing in the project area (including the pit, buildings, roads, tailings or waste piles, etc.) or in the path of either the water or transmission lines or the rerouted Arizona National Scenic Trail would be directly impacted (i.e., crushed, cleared, trampled, etc.). Indirect impacts on special status species could result from decreased surface water flow in Barrel and Davidson Canyons, groundwater drawdown, dust and air pollutants, vibrations, and noise resulting from mine construction and operation, transportation, and connected actions within the analysis area. Additionally, the following species also could be indirectly impacted by a loss of habitat as a result of the construction of the project or the connected actions. 


Arid throne fleabane — Direct impacts (i.e., crushing, clearing, trampling, etc.) to this species are not anticipated because there are no documented occurrence records for this species within the project area or the footprints of the connection actions. Any individuals growing in the project area could experience impacts from fugitive dust and air pollutants, and any individuals growing in the analysis area could experience indirect impacts from decreased surface water flow, groundwater drawdown, and increased potential for competition from nonnative plant species. Although uncommon, the species is found in several mountain ranges in southern Arizona and Mexico, and impacts from the proposed project would be localized to the analysis area and would not affect other populations across the forest. Based on this, the biological evaluation for this project determined that, for all action alternatives, the project could impact individuals but is not likely to result in a downward trend toward Federal listing as threatened or endangered or in a loss of population viability. 


Arizona giant sedge — Any individuals growing in the project area could experience impacts from fugitive dust and air pollutants, and any individuals growing in the analysis area could experience indirect impacts from increased potential for competition from nonnative plant species. This species would be directly impacted by groundwater drawdown because it is known to occur at five springs that have a high likelihood of being indirectly impacted by groundwater drawdown and at three springs that could possibly be indirectly impacted by groundwater drawdown. Although thought to be uncommon, this species was recently documented at 10 locations in the analysis area, and it is found in other mountain ranges in southern Arizona, New Mexico, and Mexico. Impacts would be localized to the analysis area and would not affect other populations across the forest. Based on this, the biological evaluation for this project determined that all action alternatives are not likely to result in a downward trend toward Federal listing as threatened or endangered or in a loss of population viability.


Arizona manihot — All action alternatives will directly impact (i.e., crush, clear, trample, etc.) individuals of this species at one location in the project area. Any other individuals growing in the project area also could experience impacts from fugitive dust and air pollutants, and any individuals growing in the analysis area could experience indirect impacts from increased potential for competition from nonnative plant species. Although uncommon, the species is found in other mountain ranges in southern Arizona, and impacts would be localized to the analysis area and would not affect other populations across the forest. Based on this, the biological evaluation for this project determined that, for all action alternatives, the proposed project may impact individuals but is not likely to result in a downward trend toward Federal listing as threatened or endangered or in a loss of population viability. 


Bartram stonecrop — Direct impacts (i.e., crushing, clearing, trampling, etc.) to this species are not anticipated because there are no documented occurrence records for this species within the project area or the footprints of the connected actions. Any individuals growing in the project area could experience impacts from fugitive dust and air pollutants, and any individuals growing in the analysis area could experience indirect impacts from groundwater drawdown and increased potential for competition from nonnative plant species. Although uncommon, the species is found in other mountain ranges in southern Arizona and Mexico, and impacts would be localized to the analysis area and would not affect other populations across the forest. Based on this, the biological evaluation for this project determined that, for all action alternatives, the proposed project may impact individuals but is not likely to result in a downward trend toward Federal listing as threatened or endangered or in a loss of population viability. 


Beardless chinch weed — All action alternatives could indirectly impact any individuals growing adjacent to the project area owing to impacts from fugitive dust and air pollutants and increased potential for competition from nonnative plant species. Although uncommon, the species is found in other mountain ranges in southern Arizona and Mexico, and impacts would be localized to the analysis area and would not affect other populations across the forest. Based on this, the biological evaluation for this project determined that, for all action alternatives, the proposed project could result in a downward trend toward Federal listing as threatened or endangered or in a loss of population viability.


Coleman’s coral-root — All action alternatives would directly impact this species owing to construction of the mine pit in the location of a known population of Coleman’s coral-root in Wasp Canyon. This population would be eliminated, regardless of which action alternative was selected. Additionally, there are individuals growing in McCleary Canyon in the analysis area outside the project area that could experience indirect impacts, such as increased potential for competition from nonnative plant species, and those growing within the perimeter fence could be impacted by fugitive dust or air pollutants or indirectly impacted by fugitive dust or air pollutants or groundwater drawdown on this species’ host, oaks. Because this uncommon species has a limited distribution restricted to a small area in southern Arizona, the biological evaluation for this project determined that, for all action alternatives, the proposed project may result in a downward trend toward Federal listing as threatened or endangered or in a loss of population viability. 


Huachuca water umbel — Direct effects on Huachuca water umbel are not anticipated as a result of the proposed project because this species is not known to occur within the project area, no direct impacts on upper Cienega Creek have been modeled, and no direct impacts resulting from connected actions are anticipated. Indirect impacts could occur on the Huachuca water umbel populations located within the analysis area in Empire Gulch and Cienega Creek where groundwater drawdown is modeled to occur as a result of all action alternatives. Based on this, the biological assessment for this project determined that all action alternatives may affect and are likely to adversely affect the Huachuca water umbel. The submittal of this biological assessment to the U.S. Fish and Wildlife Service in June 2012 initiated Section 7 formal consultation (SWCA Environmental Consultants 2012).


Pima pineapple cactus — All action alternatives would result in direct impacts on Pima pineapple cactus owing to the placement of electrical and water transmission lines and associated access roads. Approximately 44 live Pima pineapple cacti and 24.4 acres of Pima pineapple cactus habitat would be impacted. Areas of permanent disturbance would remove portions of the seed bank, and areas of temporary disturbance could alter the seed bank. Disturbance of soils would change water infiltration, compact soil, and change local site conditions. Recently disturbed areas have an increased potential to be invaded by noxious weeds (e.g., Lehmann lovegrass and buffelgrass), which can negatively affect Pima pineapple cactus. Although some areas of temporary disturbance could recover, it may take many years before full recovery is achieved. Any individuals growing in the analysis area adjacent to the utility corridor could experience indirect impacts from fugitive dust. Based on this, the biological assessment for this project determined that all action alternatives may affect and are likely to adversely affect Pima pineapple cactus. The submittal of this biological assessment to the U.S. Fish and Wildlife Service in June 2012 initiated Section 7 formal consultation (SWCA Environmental Consultants 2012).


Santa Rita yellowshow — Direct impacts (i.e., crushing, clearing, trampling, etc.) to this species are not anticipated because there are no recent occurrence records for this species within the project area or the footprints of the connected actions. Any individuals growing in the project area could experience impacts from fugitive dust and air pollutants, and any individuals growing in the analysis area could experience indirect impacts from increased potential for competition from nonnative plant species. Although uncommon, the species is found in one other mountain range in Arizona and in New Mexico, and impacts would be localized to the analysis area and would not affect other populations across the forest. Based on this, the biological evaluation for this project determined that, for all action alternatives, the project may impact individuals but is not likely to result in a downward trend toward Federal listing as threatened or endangered or in a loss of population viability.


Sonoran noseburn — All action alternatives could result in indirect impacts from fugitive dust and air pollutants and increased potential for competition from nonnative plant species to any individuals growing in the analysis area outside the project area. Although uncommon, the species is found in other mountain ranges in southern Arizona and Mexico, and impacts would be localized to the analysis area and would not affect other populations across the forest. Based on this, the biological evaluation for this project determined that, for all action alternatives, the proposed project may impact individuals but is not likely to result in a downward trend toward Federal listing as threatened or endangered or in a loss of population viability. 


Southwestern (Box Canyon) muhly — Direct impacts (i.e., crushing, clearing, trampling, etc.) to this species are not anticipated because there are no documented occurrence records for this species within the project area or the footprints of the connected actions. Any individuals growing in the project area could experience impacts from fugitive dust and air pollutants, and any individuals growing in the analysis area could experience indirect impacts from groundwater drawdown and increased potential for competition from nonnative plant species. Although uncommon, the species is found in other mountain ranges in southern Arizona and Mexico, and impacts would be localized to the analysis area and would not affect other populations across the forest. Based on this, the biological evaluation for this project determined that, for all action alternatives, the proposed project may impact individuals but is not likely to result in a downward trend toward Federal listing as threatened or endangered or in a loss of population viability. 


Sycamore Canyon (weeping) muhly — Direct impacts (i.e., crushing, clearing, trampling, etc.) to this species are not anticipated because there are no documented occurrence records for this species within the project area or the footprints of the connected actions. Any individuals growing in the project area could experience impacts from fugitive dust and air pollutants, and any individuals growing in the analysis area could experience indirect impacts from groundwater drawdown and increased potential for competition from nonnative plant species. Although uncommon, the species is found in other mountain ranges in southern Arizona, and impacts would be localized to the analysis area and would not affect other populations across the forest. Based on this, the biological evaluation for this project determined that, for all action alternatives, the proposed project may impact individuals but is not likely to result in a downward trend toward Federal listing as threatened or endangered or in a loss of population viability.


Other special status plant species — Additionally, there are other special status plant species for which either suitable habitat exists within the analysis area and/or the analysis area occurs within the known range of the species (see table 97 for remaining plant species not addressed above); however, no surveys were conducted for these species, and recent occurrence records have not been submitted for these species within the analysis area. Therefore, it is unknown whether they may occur within the analysis area. Impacts could potentially occur to any individuals of these special status plant species growing in the analysis area (see “Plants” part of this resource section above for potential impacts). Based on this, the biological evaluation for this project determined that, for all action alternatives, the proposed project may impact individuals but is not likely to result in a downward trend toward Federal listing as threatened or endangered or in a loss of population viability of any of the remaining special status plant species in table 97 (see SWCA Environmental Consultants 2011a for more details on these species).


Animals


This section evaluates impacts to special status animal species in table 97 (1) that are known to occur within or adjacent to the analysis area; (2) for which habitat exists within the analysis area; (3) for which the analysis area occurs within the known range of the species; and (4) for which impacts are reasonably foreseeable. The following special status animal species will be directly and/or indirectly impacted, regardless of which action alternative is chosen. Impacts could be temporary, long-term, permanent, direct, and/or indirect, depending on the action alternative selected. Impacts could potentially occur to any individuals of this species present in the analysis area. Any special status animals present in the project area or in the path of either of the connected actions could be lost (i.e., crushed, trampled, etc.) or otherwise harmed (forced to relocate, cut off from other individuals, foraging success decreased, etc.) owing to project activities. The proposed action would result in direct impacts to 13 and indirect impacts to 27 mine adits and shafts in the analysis area. Impacts on special status species could result from dust and air pollutants in the project area, and decreased surface water flow in Barrel and Davidson Canyons, groundwater drawdown, vibrations, noise, and artificial night lighting in the analysis area, resulting from mine construction and operation, transportation, and connection actions. Additionally, the following species also could be indirectly impacted by a loss of habitat as a result of the construction of the project or the connected actions. 


A mitigation measure that would reduce impacts to wildlife has been incorporated into the design features of the proposed project for all action alternatives and includes location and construction criteria for project facilities would prevent deleterious exposure of livestock, wildlife, or birds to toxic chemicals or hazardous conditions created by, used in, or resulting from processing operations. 


Abert’s tohwee — Direct impacts on the Abert’s towhee are not anticipated as a result of the proposed project because there are no known occurrences of this species within the project area, and no direct impacts resulting from connected actions are anticipated. Any individuals present in the project area could experience impacts from fugitive dust and air pollutants, and any individuals present in the analysis area could experience impacts from groundwater drawdown, noise, vibrations, and artificial night lighting. Based on this, the biological evaluation for this project determined that, for all action alternatives, the proposed project may impact individuals but is not likely to result in a downward trend toward Federal listing as threatened or endangered or in a loss of population viability.


Chiricahua leopard frog — All action alternatives would result in permanent, direct impacts on Chiricahua leopard frogs: one aquatic site within the project area was known to have been occupied by Chiricahua leopard frogs in 2008 (WestLand Resources Inc. 2009c) and will be removed as a result of mine construction and operations. Although frogs have not been documented in this location since 2008, if individual frogs (eggs/embryos, tadpoles, juveniles, and adults) are present, mine construction and operation activities would result in direct impacts in the form of mortality or other disruptions to behavior that could influence growth and survivorship. Additionally, although these sites have not been occupied since 2008, the three nearest occurrences of Chiricahua leopard frogs were less than 1 mile to the security fence of all action alternatives, which is within the overland dispersal range of this species. Therefore, direct impacts on frogs dispersing to and from aquatic sites from within the analysis area into the project area could range from increased risk to mortality (e.g., crushed on roads or in other areas of mining related activities) to behavioral avoidance (e.g., reluctance to move across disturbed areas). 


Any individual frogs, tadpoles, and/or eggs present in the project area could experience impacts from fugitive dust and air pollutants, and any individuals present in the analysis area could experience impacts from groundwater drawdown, noise, vibrations, and artificial night lighting. Indirect impacts on Chiricahua leopard frogs could also result from prey species of the Chiricahua leopard frog experiencing the same impacts as the frog from proposed project activities, hence altering their predator-prey relationships. Additionally, because the mine pit lake water quality could exceed wildlife standards for three contaminants that are known to bioaccumulate (i.e., cadmium, mercury, and selenium), indirect impacts on this species could occur from eating aquatic invertebrates originating from the mine pit lake.


Within the portions of the analysis area that include designated critical habitat for the Chiricahua leopard frog, it is possible that the proposed project could indirectly impact some of the primary constituent elements of critical habitat for this species within those areas. Chiricahua leopard frogs are known to occur at seven locations within proposed critical habitat within the analysis area, and some of these locations are supported by groundwater; therefore, designated critical habitat for this species could be indirectly impacted by groundwater drawdown. It is possible that the proposed mine and associated disturbances could also result in increases in populations of nonnative species and could create conditions suitable for the presence of chytridiomycosis. Chytridiomycosis has been documented from Las Cienegas National Conservation Area (U.S. Fish and Wildlife Service 2012b) but not confirmed from the Santa Rita Mountains; however, there is speculation that chytridiomycosis may have been present in Tarahumara Frogs (Lithobates tarahumarae) in the Santa Rita Mountains in the past (Hale et al. 2005; Rorabaugh et al. 2005).


Based on this, the biological assessment for this project determined that the all action alternatives may affect and are likely to adversely affect the Chiricahua leopard frog. All action alternatives may affect and are likely to adversely affect designated critical habitat for the Chiricahua leopard frog. The submittal of this biological assessment to the U.S. Fish and Wildlife Service in June 2012 initiated Section 7 formal consultation (SWCA Environmental Consultants 2012).


Common black-hawk — Direct impacts on the common black-hawk are not anticipated as a result of the proposed project or the construction of the connected actions because there are no known occurrences of this species within these areas. The reroute of the Arizona National Scenic Trail for all action alternatives, however, would put the trail closer to a known common black-hawk nest (within 200 to 800 feet of the nest) in Mulberry Canyon. The common black-hawks nesting in this area could experience impacts from groundwater drawdown, noise, vibrations, and artificial night lighting owing to mine construction and operation activities. Additionally, the construction and use of the rerouted Arizona National Scenic Trail could result in additional noise impacts to this species. Indirect impacts on common black-hawk could also result from prey species of the common black-hawk experiencing the same impacts as the hawk from proposed project activities, hence altering their predator-prey relationships. Based on this, the biological evaluation for this project determined that, for all action alternatives, the proposed project may impact individuals but is not likely to result in a downward trend toward Federal listing as threatened or endangered or in a loss of population viability. [Note: This is not in SWCA’s BE, but needs to be added to WestLand’s BE. This information has been sent to WestLand but we have not yet received a revised/ final BE.]


Desert tortoise, Sonoran population — Direct impacts to this species, in the form of mortality or other disruptions to behavior, could result from the construction and placement of the mine infrastructure or the water or electric transmission lines and secondary access road. Any individuals present in the project area could experience impacts from fugitive dust and air pollutants, and any individuals present in the analysis area could experience impacts from decreased surface water flow, groundwater drawdown, noise, vibrations, and artificial night lighting. Based on this, the biological evaluation for this project determined that, for all action alternatives, the proposed project may impact individuals but is not likely to result in a downward trend toward Federal listing as threatened or endangered or in a loss of population viability. 


Giant spotted whiptail — For all action alternatives, any individuals present within the project area or in the path of either the water or transmission lines or the reroute of the Arizona National Scenic Trail would be directly impacted (e.g., crushed or trampled) owing to project activities. Any individuals present in the project area could experience impacts from fugitive dust and air pollutants, and any individuals present in the analysis area could experience indirect impacts from decreased surface water flow in Barrel and Davidson Canyons, groundwater drawdown in Davidson Canyon or Cienega Creek, noise, vibrations, and artificial night lighting. Prey species of the giant spotted whiptails are likely to experience the same direct impacts as this lizard, hence altering their predator-prey relationships. Additionally, because the mine pit lake water quality could exceed wildlife standards for three contaminants that are known to bioaccumulate (i.e., cadmium, mercury, and selenium), indirect impacts to this species could occur from eating aquatic invertebrates originating from the mine pit lake. Based on this, the biological evaluation for this project determined that, for all action alternatives, the proposed project may impact individuals but is not likely to result in a downward trend toward Federal listing as threatened or endangered or in a loss of population viability.


Gila chub — Direct impacts on the Gila chub are not anticipated as a result of the proposed project because there is no habitat or known occurrences of this species within the project area, no direct impacts on upper Cienega Creek have been modeled (this species has only been documented in Cienega Creek upstream of the confluence with Davidson Canyon), and no direct impacts resulting from connected actions are anticipated. Indirect impacts on Gila chub could occur within the analysis area farther upstream in Cienega Creek where groundwater drawdown is modeled to occur. Indirect impacts on Gila chub could also result from prey species of the Gila chub experiencing the same indirect impacts as the fish from groundwater drawdown, hence altering their predator-prey relationships. The analysis area also includes portions of designated critical habitat for the Gila chub, and it is possible that within those areas the proposed project could directly and indirectly impact two of the three primary constituent elements of critical habitat for this species that are present within the analysis area (at two locations in designated critical habitat are supported by groundwater – Empire Gulch and Cienega Creek): vegetative cover and water quantity. Based on this, the biological assessment for this project determined that all action alternatives may affect and are likely to adversely affect the Gila chub. All action alternatives also may affect and is likely to adversely affect designated critical habitat for the Gila chub. The submittal of this biological assessment to the U.S. Fish and Wildlife Service in June 2012 initiated Section 7 formal consultation (SWCA Environmental Consultants 2012).


Gila topminnow — Direct impacts on the Gila topminnow are not anticipated as a result of the proposed project because there is no habitat or known occurrences of this species within the project area, no direct impacts on Cienega Creek have been modeled, and no direct impacts resulting from connected actions are anticipated. Indirect impacts on the Gila topminnow could occur within the analysis area in Cienega Creek and Empire Gulch where groundwater drawdown is modeled to occur. Indirect impacts on Gila topminnow could also result from prey species of the Gila topminnow experiencing the same indirect impacts as the fish from groundwater drawdown, hence altering their predator-prey relationships. Based on this, the biological assessment for this project determined that all action alternatives may affect and are likely to adversely affect the Gila topminnow. The submittal of this biological assessment to the U.S. Fish and Wildlife Service in June 2012 initiated Section 7 formal consultation (SWCA Environmental Consultants 2012).


Green ratsnake — All action alternatives have the potential to directly impact the green ratsnake because any individuals present within the project area or in the path of either of the connected actions could be crushed or trampled owing to project activities. Any individuals present in the project area could experience impacts from fugitive dust and air pollutants, and any individuals present in the analysis area could experience impacts from decreased surface water flow in Barrel and Davidson Canyons, groundwater drawdown in Davidson Canyon, noise, vibrations, and artificial night lighting. Indirect impacts on green ratsnakes could also result from prey species of the green ratsnake experiencing the same impacts as the snake from proposed project activities, hence altering their predator-prey relationships. Based on this, the biological evaluation for this project determined that, for all action alternatives, the proposed project may impact individuals but is not likely to result in a downward trend toward Federal listing as threatened or endangered or in a loss of population viability.


Jaguar — Jaguars are native to southeastern Arizona in the type of habitats that exist in the proposed project and analysis areas—relatively rugged semidesert grasslands and Madrean encinal woodlands. Jaguars were historically documented in the Santa Rita Mountains primarily south of Interstate 10, where habitat such as that in the proposed project and analysis areas exists. There have been two recent (2011) sightings of jaguars in southeastern Arizona: one in the Santa Rita Mountains in Santa Cruz County in June, approximately 13 miles south of the proposed project area and 8 miles south of the analysis area, and another in November in a canyon in the Whetstone Mountains in Cochise County, approximately 25 miles east of the proposed project area and 10 miles east of the analysis area. 


Jaguars are secretive animals that tend to avoid areas with considerable human activity, and they are difficult to detect, even when present, without extensive camera surveys or trained tracking dogs. Jaguars have large home ranges, and males may make extensive terrestrial forays, so it is possible one or more of these animals do or would occur in the analysis area, especially when put in the context of the life of the proposed mine (20 years of active mining). The only jaguar from southeastern Arizona on which range information exists spanned a distance much greater than the distance from the two recent jaguars’ records to the proposed project and analysis areas. Further, there is contiguous habitat or corridors available for movement, so the project area could be within the home range of one or more jaguars. Surveys for this species have not been conducted within the analysis area for the purposes of the proposed project, and even with camera trap surveys, it could be assumed to be absent when indeed the species is present. Without convincing survey data, the presence or absence of jaguars in the project or analysis areas cannot be determined; therefore, because of this difficulty in determining presence or absence, this species is assumed to be present in the analysis area.


Jaguars in the project area could experience impacts from fugitive dust and air pollutants, and any individuals present in the analysis area could experience impacts from decreased surface water flow, groundwater drawdown, noise, vibrations, and artificial night lighting. Impacts on jaguars could also result from prey species experiencing the same impacts as the jaguars, hence altering their predator-prey relationships. Changes to food sources could also result in changes in dispersal and hunting success. Two units of proposed critical habitat occur within the analysis area for a total of approximately 53,716 acres (approximately 6.4 percent of the total acreage proposed as critical habitat for this species). The primary constituent elements specific to jaguars within the analysis area include expansive open spaces that provide connectivity to Mexico; contain adequate levels of native prey species; include surface water sources; contain Madrean evergreen woodland or semidesert grassland vegetation communities; are characterized by rugged terrain; and are characterized by minimal to no human population density, no major roads, or no stable nighttime lighting. All action alternatives could impact any or all of the above primary constituent elements. Based on this, the biological assessment for this project determined that all action alternatives may affect and are likely to adversely affect the jaguar. All action alternatives are likely to result in indirect and direct impacts and the destruction or modification of jaguar proposed critical habitat within the analysis area. The submittal of this biological assessment to the U.S. Fish and Wildlife Service in June 2012 initiated Section 7 formal consultation (SWCA Environmental Consultants 2012). [Note: This effects determination is just a placeholder for now. Impacts to jaguar proposed critical habitat was not included in SWCA’s BA because it was just proposed on August 20, 2012, so a more detailed analysis of impacts, and likely an addendum to the BA, needs to occur.]


Lesser long-nosed bat — All action alternatives would directly impact and result in the permanent loss of at least one known lesser long-nosed bat postmaternity roost site (Site 9/Chicago Mine) within the project area, which contained roosting lesser long-nosed bats in 2008, 2009, and 2011.[footnoteRef:15] While any individuals present within mine adits or shafts the project area would either perish or be forced to relocate, Rosemont Copper will close the Chicago Mine when lesser long-nosed bat are not present in the Chicago Mine; therefore, no lesser long-nosed bats would be killed by the construction of the mine pit, provided no individuals are in the mine during closure. Given the anticipated levels of project related activity and associated disturbance from vibrations, noise, and artificial night lighting, two additional lesser long-nosed bat postmaternity roosts adjacent to the project area could be impacted: lesser long-nosed bats were detected at Site R-2 in 2008, 2009, and 2011 and at the Helena Mine complex in 2008, 2009, 2010, and 2011. Any individuals present in the project area could experience impacts from fugitive dust and air pollutants, and any individuals present in the analysis area could experience impacts from groundwater drawdown, noise, vibrations, and artificial night lighting. [15:  This site was not surveyed in 2010.] 



The proposed project would indirectly impact lesser long-nosed bats through the removal of forage plants (i.e., paniculate agaves) in the project area that are in the late summer range of the species. Based on surveys, it was estimated that between 196,268 and 306,209 Palmer agave rosettes would be impacted as a result of the proposed project (WestLand Resources Inc. 2009e). To minimize impacts to this species from the removal of forage plants, agaves would be salvaged and replanted as part of the design for all action alternatives. Impacts on lesser long-nosed bat forage plants also could result from an increase in fugitive dust and air pollutants in the project area and adjacent to access roads and the proposed utility corridor. Reduced food sources could result in reduced reproduction success or could result in the abandonment of the analysis area and nearby roosts by lesser long-nosed bats. Known lesser long-nosed bat maternity roosts are more than 75 miles from the proposed project area; therefore, no impacts on lesser long-nosed bat maternity roosts are anticipated. Based on this, the biological assessment for this project determined that action alternatives may affect, and are likely to adversely affect, the lesser long-nosed bat. The submittal of this biological assessment to the U.S. Fish and Wildlife Service in June 2012 initiated Section 7 formal consultation (SWCA Environmental Consultants 2012).


Longfin dace — Direct impacts on the longfin dace are not anticipated as a result of the proposed project because there is no habitat or known occurrences of this species within the project area, no direct impacts on Cienega Creek have been modeled, and no direct impacts resulting from connected actions are anticipated. Indirect impacts on the longfin dace could occur within the analysis area in Cienega Creek and Empire Gulch where groundwater drawdown is modeled to occur. Indirect impacts on longfin dace could also result from prey species of the longfin dace experiencing the same indirect impacts as the fish from groundwater drawdown, hence altering their predator-prey relationships. Based on this, the biological evaluation for this project determined that, for all action alternatives, the proposed project may impact individuals but is not likely to result in a downward trend toward Federal listing as threatened or endangered or in a loss of population viability.


Lowland leopard frog — Direct impacts on lowland leopard frogs are not anticipated as a result of the proposed project because this species is typically found at elevations below the project area and there are no confirmed records of this species within the project area. Any individual frogs, tadpoles, and/or eggs present in the project area could experience impacts from fugitive dust and air pollutants, and any individuals present in the analysis area could experience indirect impacts from decreased surface water flow in Barrel and Davidson Canyons, groundwater drawdown, noise, vibrations, and artificial night lighting. Indirect impacts on lowland leopard frogs could also result from prey species of the lowland leopard frog experiencing the same impacts as the frog from proposed project activities, hence altering their predator-prey relationships. Based on this, the biological evaluation for this project determined that, for all action alternatives, the proposed project may impact individuals but is not likely to result in a downward trend toward Federal listing as threatened or endangered or in a loss of population viability.


Mexican spotted owl — Direct impacts on Mexican spotted owls are not anticipated as a result of the proposed project because the project and analysis areas are in desert, semidesert grasslands, and Madrean encinal woodlands, and Mexican spotted owls occur at elevations above these vegetation communities, in mixed pine-oak woodlands to conifer forests. Further, the project area does not contain typical Mexican spotted owl habitat of mixed conifers, pine-oak, ponderosa pine, and pinyon-juniper required for foraging and nesting/roosting. The project area is located approximately 4.8 miles to the northeast of the nearest protected activity center, and the analysis area is located approximately 0.7 mile to the northeast of the nearest protected activity center. All mining and mine-related construction activities (e.g., clearing of vegetation, vehicular traffic, and associated noise [i.e., no new access roads or mine activities]) will occur within the project area, approximately 4.8 miles from the nearest known Mexican spotted owl protected activity centers. 


Although the nearest known Mexican spotted owl protected activity center is approximately 4.8 miles from the proposed project area and approximately 1 mile from the analysis area (where the noise levels are predicted to be 55 dBA), it is difficult to predict how the noise would be perceived by Mexican spotted owls in or near the analysis area. The impacts and responses can vary; however, given the distance from the proposed project area to the nearest known Mexican spotted owl protected activity centers, these impacts are likely to be insignificant and discountable. Adverse impacts on Mexican spotted owl critical habitat are also not anticipated as a result of the proposed project, although the analysis area (including the impacts of vibrations, noise, and artificial night lighting) includes 430 acres of critical habitat unit BR-W-12. It is expected that an increase of vibrations, noise, and artificial night lighting will occur within this area of critical habitat; however, these increases will not alter any primary constituent elements for this species. Based on this, the biological assessment for this project determined that all action alternatives may affect but are not likely to adversely affect the Mexican spotted owl. All action alternatives will have no effect on designated critical habitat for the Mexican spotted owl. The submittal of this biological assessment to the U.S. Fish and Wildlife Service in June 2012 initiated Section 7 formal consultation (SWCA Environmental Consultants 2012).


Northern Mexican gartersnake — All action alternatives have the potential to directly impact the northern Mexican gartersnake because any individuals present within the project area or in the path of either of the connected actions could be crushed or trampled owing to project activities. Any individuals present in the project area could experience impacts from fugitive dust and air pollutants, and any individuals present in the analysis area could experience impacts from decreased surface water flow in Barrel and Davidson Canyons, groundwater drawdown in Davidson Canyon and Cienega Creek, noise, vibrations, and artificial night lighting. Prey species of the northern Mexican gartersnake are likely to experience the same direct impacts as the snake, hence altering their predator-prey relationships. Additionally, because the mine pit lake water quality could exceed wildlife standards for three contaminants that are known to bioaccumulate (i.e., cadmium, mercury, and selenium), indirect impacts to this species could occur from eating vertebrates that eat aquatic invertebrates originating from the mine pit lake. Based on this, the biological evaluation for this project determined that, for all action alternatives, the proposed project may impact individuals but is not likely to result in a downward trend toward Federal listing as threatened or endangered or in a loss of population viability.


Ocelot — Ocelots have occasionally reported from several of the U.S. sky islands, and several records of ocelots have been reported in Madrean encinal woodland and semidesert grassland in the sky islands of adjacent Sonora and Arizona. Five confirmed reports of ocelots have been received in Arizona since 2009: one from Gila County and four from Cochise County. Prior to these 2009 sightings, the last confirmed account in Arizona was of an ocelot in the Huachuca Mountains in 1964. Habitat does occur in the project and analysis areas; therefore, there is a potential for ocelots to occur in the Santa Rita Mountains. Ocelots are cryptic, secretive animals that tend to avoid areas with considerable human activity, and they are difficult to detect, even when present, and are rarely confirmed without the aid of trail cameras, hunting dogs, or as roadkill. Although this species is not known to occur within the analysis area, there have been no surveys for the species, so its presence cannot be confirmed or ruled out. As with jaguars, because the analysis area is within the natural range of the species, habitat is present, and ocelots have recently been documented in other nearby sky islands, the species is reasonably likely to occur, especially considering the 20 years of mine life operation. Surveys for this species have not been conducted within the analysis area for the purposes of the proposed project, and even with camera trap surveys, it could be assumed to be absent when indeed the species is present. Without convincing survey data, the presence or absence of ocelots in the proposed project or analysis areas cannot be determined; therefore, because of this difficulty in determining presence or absence, this species is assumed to be present in the analysis area. 


Ocelots in the project area could experience impacts from fugitive dust and air pollutants, and any individuals present in the analysis area could experience impacts from decreased surface water flow, groundwater drawdown, noise, vibrations, and artificial night lighting. Impacts on ocelots could also result from prey species experiencing the same impacts from groundwater drawdown, hence altering their predator-prey relationships. Changes to food sources could also result in changes in dispersal and hunting success. Based on this, the biological assessment for this project determined that all action alternatives may affect and are likely to adversely affect the ocelot. The submittal of this biological assessment to the U.S. Fish and Wildlife Service in June 2012 initiated Section 7 formal consultation (SWCA Environmental Consultants 2012).


Rosemont talussnail — All action alternatives would result in approximately 5 acres of direct impacts to the Rosemont talussnail as a result of destruction or alteration of talus slopes, rocky outcrops, or rocky canyon bottoms because individual Rosemont talussnails could be crushed during mine construction and operations. Any individuals present in the project area could experience impacts from fugitive dust and air pollutants, and any individuals present in the analysis area could experience impacts from groundwater drawdown, noise, vibrations, and artificial night lighting. The combination of increased dust, blasting (which could cause talus slopes to shift possibly impacting microhabitat features for this species [i.e., pockets within the talus slopes]), and groundwater drawdown could increase interstitial sedimentation or change moisture conditions. [Note: This species was not originally included in SWCA’s BE; it was later listed as a candidate for listing (under the ESA) and should be included in the BE and the Coronado needs to make an effects determination. To make things more complicated, a paper was recently published indicating that this is not even a separate species!]


Sonoran talussnail — All action alternatives would result in approximately 5 acres of direct impacts to the Sonoran talussnail as a result of destruction or alteration of talus slopes, rocky outcrops, or rocky canyon bottoms because individual Sonoran talussnails could be crushed during mine construction and operations. Any individuals present in the project area could experience impacts from fugitive dust and air pollutants, and any individuals present in the analysis area could experience impacts from groundwater drawdown, noise, vibrations, and artificial night lighting. The combination of increased dust, blasting (which could cause talus slopes to shift possibly impacting microhabitat features for this species [i.e., pockets within the talus slopes]), and groundwater drawdown could increase interstitial sedimentation or change moisture conditions.


Southwestern willow flycatcher — Direct impacts on the southwestern willow flycatcher are not anticipated as a result of the proposed project because there are no known occurrences of this species within the project area, and no direct impacts resulting from connected actions are anticipated. Southwestern willow flycatchers are known to occur in the analysis area in Cienega Creek and in Empire Gulch, and indirect impacts on southwestern willow flycatchers could occur in these areas where groundwater drawdown is modeled to occur. Indirect impacts on southwestern willow flycatchers could also result from prey species experiencing the same indirect impacts as the southwestern willow flycatchers from groundwater drawdown, hence altering their predator-prey relationships. Changes to food sources could also result in changes in dispersal and hunting success. The proposed project could indirectly impact both primary constituent elements of proposed critical habitat for this species (in Cienega Creek): riparian vegetation and insect prey.


Based on this, the biological assessment for this project determined that all action alternatives may affect and are likely to adversely affect the southwestern willow flycatcher. All action alternatives are not likely to result in adverse modification of southwestern willow flycatcher proposed critical habitat within the analysis area. The proposed project would have no effect on designated critical habitat because there is no designated critical habitat within the analysis area. The submittal of this biological assessment to the U.S. Fish and Wildlife Service in June 2012 initiated Section 7 formal consultation (SWCA Environmental Consultants 2012).


Western yellow-billed cuckoo — There are documented occurrences of the western yellow-billed cuckoos within the project area in Barrel Canyon (in 1975) and more recently in the analysis area outside the projet area in Davidson Canyon, Empire Gulch, and Cienega Creek. Direct impacts on western yellow-billed cuckoos could result from the construction of the mine and related facilities in Barrel Canyon. Any individuals present in the project area could experience impacts from fugitive dust and air pollutants, and any individuals present in the analysis area could experience impacts from decreased surface water flow in Barrel and Davidson Canyons, groundwater drawdown, noise, vibrations, and artificial night lighting. Prey species of the western yellow-billed cuckoo are likely to experience the same direct impacts as the bird, hence altering their predator-prey relationships. Additionally, because the mine pit lake water quality could exceed wildlife standards for three contaminants that are known to bioaccumulate (i.e., cadmium, mercury, and selenium), indirect impacts to this species could occur from eating aquatic invertebrates originating from the mine pit lake. Based on this, the biological evaluation for this project determined that, for all action alternatives, the proposed project may impact individuals but is not likely to result in a downward trend toward Federal listing as threatened or endangered or in a loss of population viability. 


Sensitive bat species. For the six special status bat species (western red bat, cave myotis, fringed myotis, Mexican long-tongued bat, pale Townsend’s big-eared bat, and pocketed free-tailed bat), in addition to lesser long-nosed bat, that have been observed in the analysis area foraging on plant or insect resources and/or using mines and adits for day, night, and/or maternity roosts, similar impacts are expected as those listed above for other special status animal species. Because adits and shafts within the project area would be lost, all action alternatives could directly impact roosts for these sensitive bat species. Any individuals present within mine adits or shafts the project area would either perish or be forced to relocate. Sensitive bat species present in the project area could experience impacts from fugitive dust and air pollutants, and any individuals present in the analysis area could experience impacts from groundwater drawdown, noise, vibrations, and artificial night lighting. Any bats roosting near the project area could abandon those roost sites after project inception owing to impacts from artificial night lighting, noise, and vibrations. 


The proposed project would indirectly impact Mexican long-tongued bats through the removal of forage plants (i.e., paniculate agaves) in the project area. The other five sensitive bat species (western red bat, cave myotis, fringed myotis, pale Townsend’s big-eared bat, and pocketed free-tailed bat) feed on insects, and because the mine pit lake water quality could exceed wildlife standards for three contaminants that are known to bioaccumulate (i.e., cadmium, mercury, and selenium), indirect impacts on these species could occur from eating aquatic invertebrates originating from the mine pit lake. Based on this, the biological evaluation for this project determined that, for all action alternatives, the proposed project may impact individuals of these sensitive bat species but is not likely to result in a downward trend toward Federal listing as threatened or endangered or in a loss of population viability of these species. 


Other special status animal species. There are other special status animal species for which either suitable habitat exists within the analysis area and/or the analysis area occurs within the known range of the species (see table 97 for remaining animal species not addressed above); however, no surveys were conducted for these species, and recent occurrence records have not been submitted for these species within the analysis area. Therefore, it is unknown whether they may occur within the analysis area. Impacts could potentially occur to any individuals of these special status animal species occurring in the analysis area (see “Animals” section above for potential impacts). Based on this, the biological evaluation for this project determined that, for all action alternatives, the proposed project may impact individuals but is not likely to result in a downward trend toward Federal listing as threatened or endangered or in a loss of population viability of any of the remaining special status animal species in table 97 (see SWCA Environmental Consultants 2011a for more details on these species).


Migratory Birds


All action alternatives would result in direct, long-term or permanent impacts to grassland, woodland, desertscrub, and riparian vegetation on Forest Service and private lands, potentially resulting in nest destruction for some species of migratory and resident birds. For all action alternatives, take (manifested as wound or kill, especially for eggs and nestlings) is expected to occur but would be unintentional, as the purpose of the action is extraction of minerals, rather than taking of birds. Migratory birds are different from most other animals because they are highly mobile, and populations are (not without exception) fairly contiguous, with occurrences that are subject to shift, if needed. Because of this, migratory birds occupying the northern Santa Rita Mountains could disperse and become established elsewhere. Thus, populations are generally considered contiguous, occupying the full extent of the species’ range, unless there are well-established distributional gaps. 


Activities resulting from all of the action alternatives that could result in unintentional take include the following:


removal of trees,


clearing surface lands, 


waste rock and tailings deposition,


road construction and maintenance, and


facilities construction.


There should be little to no unintentional take of the less common transient or fringe habitat species. This includes species such as cactus ferruginous pygmy-owl, northern beardless tyrannulet, and five-striped sparrow. It also includes species that do not nest in the project area but may forage there, such as golden eagle and American peregrine falcon. Some common species that are widespread in the project area and nest in situations that would be directly impacted by mining or land-clearing activities may include Gambel’s quail, ash-throated flycatcher, and Bewick’s wren. Of the relatively uncommon migratory bird species that are thought to use the area, most are found at higher elevations or near perennial streams (e.g., all of the rare hummingbirds, buff-breasted flycatcher, northern beardless tyrannulet, etc.) and, thus, are not expected to be directly impacted by the action alternatives. The analysis area only contains suitable breeding habitat for three migratory bird species that have small breeding ranges within the United States: Botteri’s sparrow, rufous-winged sparrow, and varied bunting. These three species have been documented in the proposed project area, but all are listed as rare to uncommon (Davis and Callahan n.d. [1977]). 


Because the Migratory Bird Treaty Act of 1918, as amended provides federal protection to all migratory birds, including nests and eggs, if an active nest is observed during any activities related to the project, measures should be taken to protect the nest from destruction and to avoid a violation of the Migratory Bird Treaty Act. Under the Migratory Bird Treaty Act, it is unlawful to take, kill, or possess migratory birds. Section 1 of the Interim Empty Nest Policy of the U.S. Fish and Wildlife Service, Region 2, states that if the nest is completely inactive at the time of destruction or movement, a permit is not required in order to comply with the Migratory Bird Treaty Act. [Note: The Coronado and SWCA need to discuss whether whether mitigation measures such as surveys and potential actions to avoid take during construction, or seasonal restriction so that construction occurs outside nesting and rearing periods are necessary to comply with the MBTA. Angela’s research indicates that unintential take only applies if Rosemont agrees to some avoidance, minimization, and mitigation measures (e.g., largely construct outside breeding season – if this is not possible, then they need to provide on-site monitors during construction to minimize take to the extent possible, otherwise the take is not unintentional).] 


Bald and golden eagles — All action alternatives are expected to alter or remove foraging habitat for golden eagles. Golden eagles have been observed in the analysis area but are not known to nest in the project area; therefore, impacts to breeding golden eagles are not anticipated. Although there would be noise and vibrations resulting from implementation of the action alternatives, eagles would likely avoid the project area, thus not resulting in “take,” and any foraging eagles in the analysis area would likely shift their foraging activity to other nearby areas. New transmission lines and support structures will be constructed as a connected action to all action alternatives and are known to present collision and electrocution hazards for birds. In order to minimize potential impacts, however, TEP will incorporate current Avian Power Line Interaction Committee (2006) recommendations into project design (TEP 2011). 


Santa Rita Mountains Important Bird Area — All action alternatives would result in direct, long-term or permanent impacts to grassland, woodland, desertscrub, and riparian vegetation, potentially resulting in nest destruction for some species of migratory and resident birds within the Santa Rita Mountains Important Bird Area. Habitat within portions of the important bird area to be directly impacted by construction or operating activities (including the pit, buildings, roads, tailings or waste piles, etc.) or in the path of either of the connected actions would be modified, altered, or lost to certain species of migratory birds. Nesting, overwintering, foraging, roosting, and molt migration habitat for migratory and resident birds within this important bird area also could be indirectly impacted by any of the action alternatives. Habitat within the important bird area could experience impacts from fugitive dust and air pollutants within the project area and could experience impacts from decreased surface water flow in Barrel and Davidson Canyons, groundwater drawdown, noise, vibrations, and artificial night lighting in the analysis area, causing a decrease in food availability for some migratory bird species and resulting in a loss of nest sites and cover. Quantitative impacts to the Santa Rita Mountains Important Bird Area are addressed for each action alternative.


Important Overwintering Areas — All action alternatives would result in direct impacts to overwintering habitat within the project area owing to the construction and operating activities of the proposed project or construction of connected actions. Overwintering habitat for migratory birds within the analysis area could be indirectly impacted by any of the action alternatives. Overwintering habitat within the analysis area outside the project area could be indirectly impacted by vibrations, noise, dust, air pollutants, artificial night lighting, decreased surface water flow, and groundwater drawdown, causing a decrease in food availability and cover for some migratory bird species. 


Coronado National Forest Management Indicator Species


The action alternatives are not expected to result in forest-level impacts to any management indicator species for Coronado National Forest and hence populations of other species with similar habitat needs. A detailed explanation of the potential impacts to management indicator species is provided in the draft “Management Indicator Species Report” (SWCA Environmental Consultants 2011c). 


Pima County Priority Vulnerable Species and Conservation Lands System


Pima County priority vulnerable species within the project area would be directly impacted by construction or operating activities or construction of connected actions. Pima County priority vulnerable species present in the project area could experience impacts from fugitive dust and air pollutants, and any priority vulnerable species present in the analysis area could experience impacts from decreased surface water flow in Barrel and Davidson Canyons, groundwater drawdown, noise, vibrations, and artificial night lighting associated with any of the action alternatives. Pima County priority vulnerable species with the potential to occur within the analysis area that were not discussed in this EIS were evaluated in the draft “Biologists’ Report” (SWCA Environmental Consultants 2011b). The Conservation Lands System associated with the Sonoran Desert Conservation Plan, including Important Riparian Areas, Biological Core Areas, and Multiple Use Management Areas, would be impacted by this project, and quatitative impacts are discussed in more detail for each action alternative. 


Impacts Specific to the Proposed Action 


The primary difference between the proposed action and the other action alternatives, with the exception of the Phased Tailings Alternative, is that the proposed action would place the dry-stack tailings within McCleary Canyon (see figure 9 and table XX). The specific layout of plant site facilities and the stormwater design for the proposed action differs from the other alternatives because the coarse ore stockpile is a rectangular building, and a rock chimney central drain would route excess stormwater through the tailings disposal area to the compliance pond in Barrel Canyon. The landforming design for the proposed action incorporates a waste rock perimeter buttress that would completely surround the dry-stack tailings and the heap leach facility. The proposed action (and all other action alternatives except the Barrel Alternative) includes the construction of a heap leach pad within the Barrel Canyon drainage, and the proposed action (and all other action alternatives except the Scholefield-McCleary Alternative) would place waste rock in Barrel Canyon. The Arizona National Scenic Trail for the proposed action (and the Phased Tailings Alternative) would be realigned just outside the perimeter fence with a trailhead that would be located off of the primary access road. Concurrent reclamation will be conducted according to the reclamation and closure plan (Tetra Tech 2007). Impacts specific to the proposed action, other than those discussed in the “Impacts Common to All Action Alternatives” part of this section, are detailed below.


Biophysical Features


The proposed action would directly impact upper and lower Barrel and McCleary Canyons. The construction and maintenance of the mine (i.e., pit, tailings, waste rock facilities, heap leach, and access roads, etc.) and connected actions associated with the proposed action would directly impact (i.e., result in the loss of) 5.0 acres of talus slopes and rock outcrops, eight springs and seeps, and 11 stock tanks in the project area. Vibrations and dust and other air pollutants associated with the construction and operations of all action alternatives could result in indirect impacts to 24.0 acres of talus slopes and rock outcrops, and groundwater drawdown could result in indirect impacts to 68 springs and seeps in the analysis area.


Vegetation Communities


Vegetation communities would be disturbed by construction, operation, and maintenance activities that remove existing vegetation. Direct, long-term or permanent impacts to vegetation communities from the proposed action, including the construction of connected actions, would result from the removal of approximately 5,553 acres of vegetation: 4,879 acres of upland vegetation (2,178 acres of semidesert grassland, 2,700 acres of Madrean evergreen woodland, 0 (no) acres of Chihuahuan desertscrub, and 1 acre of Sonoran desertscrub), and 674 acres of riparian vegetation (191 acres of hydroriparian, 428 acres of xeroriparian B, and 55 acres of xeroriparian C habitat). 


Animal Movement Corridors 


The proposed action would have direct permanent loss impacts and direct long-term loss impacts to movement habitat of four animal movement corridors within the analysis area (table 102). These direct impacts would increase movement habitat fragmentation and disrupt dispersal and migration patterns of species using these corridors. Conversely, 0.2 acre of Linkage #94, Rincon-Santa Rita-Whetstone Linkage and 3.0 acres of Linkage #92, San Xavier-Sierrita-Santa Rita Linkage would be restored owing to the decommissioning of the roads as part of the proposed action. 


Special Status Species


Plants


Beardless chinch weed — The proposed action would directly impact (i.e., crush, clear, trample, etc.) a small population of this species owing to the construction of a segment of the secondary access road. Impacts would be localized to the project area and would not affect other populations across the forest. Based on this, the biological evaluation for this project determined that, for all action alternatives, the proposed project may result in a downward trend toward Federal listing as threatened or endangered or in a loss of population viability.


Table 102. Direct impacts by the proposed action to animal movement corridors within the analysis area


			Animal Movement Corridor Name


			Total Acres and Percent of Corridor in the Analysis Area


			Acres of Direct Permanent Movement Habitat Loss due to the Construction and Mining Activities within the Security Fence 


			Acres of Direct Short-term Movement Habitat Loss due to the Utility Corridor Impact


			Acres of Direct Permanent Movement Habitat Loss due to the Construction of the Arizona National Scenic Trail


			Total Acres and Percent of Direct Corridor Impact in the Analysis Area due to the Proposed Action





			Linkage #92, San Xavier-Sierrita-Santa Rita Linkage


			6,238 and 3.5%


			437.7


			828.0


			0


			1,265.7 and 20.3%





			Landscape Movement Area #31: Santa Cruz River to Santa Rita Experimental Range


			8 and 0.2%


			0


			7.8


			0


			7.8 and 97.5%





			Riparian Movement Area #22: Lee Moore Wash Flow Corridors


			830 and 2.3%


			0


			59.5


			0


			59.5 and 7.2%





			Riparian Movement Area #25: Empire Gulch/Oak Tree Canyon


			11,000 and 100%


			258


			0


			2.3


			260.3 and 2.4%











Coleman’s coral-root — The proposed action would directly impact this species owing to the placement of dry-stack tailings over a known population of Coleman’s coral-root in McCleary Canyon. This population would be eliminated with the selection of the proposed action. Because this uncommon species has a limited distribution restricted to a small area in southern Arizona, the biological evaluation for this project determined that, for all action alternatives, the proposed project may result in a downward trend toward Federal listing as threatened or endangered or in a loss of population viability.


Other special status plant species — See the “Impacts Common to All Action Alternatives” part of this section. No impacts beyond those described as common to all action alternatives would occur with the proposed action.


Animals


The proposed action would impact suitable habitat for special status animal species, including the following: direct impacts to approximately 5,553 acres of vegetation; direct impacts to eight and indirect impacts to 68 springs and seeps; and direct impacts to 11 stock tanks. 


Jaguar — The proposed action would directly impact two units of proposed critical habitat that occur within the analysis area for a total of approximately 4,169 acres (approximately 0.5 percent of the total acreage proposed as critical habitat for this species): 4,129 acres in Unit 3 – Patagonia (approximately 1.2 percent of this unit) and 40 acres in Unit 4 – Whetstone (subunit 4b – Whetstone-Santa Rita) (approximately 0.04 percent of this unit). The proposed action could impact any or all of the primary constituent elements specific to jaguars. Based on this, the biological assessment for this project determined that all action alternatives may affect and are likely to adversely affect the jaguar. All action alternatives are likely to result in indirect and direct impacts and the destruction or modification of jaguar proposed critical habitat within the analysis area. The submittal of this biological assessment to the U.S. Fish and Wildlife Service in June 2012 initiated Section 7 formal consultation (SWCA Environmental Consultants 2012). [Note: This effects determination is just a placeholder for now. Impacts to jaguar proposed critical habitat was not included in SWCA’s BA because it was just proposed on August 20, 2012, so a more detailed analysis of impacts, and likely an addendum to the BA, needs to occur.]


Other special status animal species — See the “Impacts Common to All Action Alternatives” part of this section. No impacts beyond those described as common to all action alternatives would occur with the proposed action.


Migratory Birds 


See the “Impacts Common to All Action Alternatives” part of this section. No impacts beyond those described as common to all action alternatives would occur with the proposed action.


Santa Rita Mountains Important Bird Area — In addition to the impacts discussed in the “Impacts Common to All Action Alternatives” part of this section, the proposed action would result in direct, long-term or permanent impacts to 3,811 acres of grassland, woodland, desertscrub, and riparian vegetation (approximately 2.7 percent of the important bird area), potentially resulting in nest destruction for some species of migratory and resident birds within the Santa Rita Mountains Important Bird Area. The proposed action could result in indirect impacts to habitat for some species of migratory and resident birds within the Santa Rita Mountains Important Bird Area within the analysis area.


Coronado National Forest Management Indicator Species 


See the “Impacts Common to All Action Alternatives” part of this section. No impacts beyond those described as common to all action alternatives would occur with the proposed action.


Pima County Priority Vulnerable Species and Conservation Lands System


Pima County priority vulnerable species within the project area would be directly impacted by construction or operating activities (including the pit, buildings, roads, tailings or waste piles, etc.) or construction of connected actions associated with the proposed action on 5,553 acres of habitat. Pima County priority vulnerable species within the analysis area could be impacted by noise, vibrations, artificial night lighting, and groundwater drawdown associated with any of the action alternatives within the remaining 140,573 acres within the analysis area. The following Conservation Lands System associated with the Sonoran Desert Conservation Plan would be directly impacted by the proposed action: 625 acres of Important Riparian Areas, 1,083 acres of Biological Core Areas, and 3,784 acres of Multiple Use Management Areas. 


Impacts Specific to the Phased Tailings Alternative


Like the proposed action, the Phased Tailings Alternative would place the dry-stack tailings within McCleary Canyon and includes the construction of a heap leach pad within the Barrel Canyon drainage (see figure 12 and table XX). The primary differences between the proposed action and the Phased Tailings Alternative include the following: portions of the dry-stack tailings areas would be reclaimed in phases and earlier than under the proposed action, and the location of the primary access road would be south of, and outside, Scholefield Canyon for the Phased Tailings Alternative. The specific layout of the plant site facilities for the Phased Tailings Alternative (and all other action alternatives except the proposed action) includes a modified design of the coarse ore stockpile to a dome structure and associated conveyor systems, in order to avoid the Coleman’s coralroot. The Phased Tailings Alternative (and all other action alternatives except the Barrel Alternative) includes the construction of a heap leach pad within the Barrel Canyon drainage, and the Phased Tailings Alternative (and all other action alternatives except the Scholefield-McCleary Alternative) would place waste rock in Barrel Canyon. The stormwater design of the Phased Tailings Alternative (and the Barrel Trail Alternative) includes flow-through drains and water storage on top, in basins, would divert water into Barrel drainage, and drop structures would be constructed of rock rip-rap. The primary access road for the Phased Tailings Alternative (Barrel and Barrel Trail Alternatives) would be shorter than the primary access road for the proposed action or the Scholefield-McCleary Alternative, resulting in less ground disturbance. The Arizona National Scenic Trail for the Phased Tailings Alternative (and the proposed action) would be realigned just outside the perimeter fence with a trailhead that would be located off of the primary access road. Postclosure reclamation will be conducted according to the “Reclamation Concept Update” (Tetra Tech 2010). Impacts specific to the Phased Tailings Alternative, other than those discussed in the “Impacts Common to All Action Alternatives” part of this section, are detailed below. 


Biophysical Features


See “Biophysical Features” in the “Impacts Specific to the Proposed Action” part of this section. The impacts described in this section apply to the Phased Tailings Alternative as well.


Vegetation Communities


Vegetation communities would be disturbed by construction, operation, and maintenance activities that remove existing vegetation. Direct, long-term or permanent impacts to vegetation communities from the Phased Tailings Alternative, including the construction of connected actions, would result from the removal of approximately 5,399 acres of vegetation: 4,770 acres of upland vegetation (2,201 acres of semidesert grassland, 2,568 acres of Madrean evergreen woodland, 0 (no) acres of Chihuahuan desertscrub, and 1 acre of Sonoran desertscrub), and 629 acres of riparian vegetation (186 acres of hydroriparian, 388 acres of xeroriparian B, and 55 acres of xeroriparian C habitat). 


Animal Movement Corridors 


The Phased Tailings Alternative would have direct permanent loss impacts and direct long-term loss impacts to four movement corridors within the analysis area (table 103). These direct impacts would increase movement habitat fragmentation and disrupt dispersal and migration patterns of species using these corridors. Conversely, 0.2 acre of Linkage #94, Rincon-Santa Rita-Whetstone Linkage and 3.0 acres of Linkage #92, San Xavier-Sierrita-Santa Rita Linkage would be restored owing to the decommissioning of the roads as part of the Phased Tailings Alternative.


Special Status Species


Plants 


Beardless chinch weed — The Phased Tailings Alternative would directly impact (i.e., crush, clear, trample, etc.) a small population of this species owing to the construction of the secondary access road. Impacts would be localized to the project area and would not affect other populations across the forest. Based on this, the biological evaluation for this project determined that, for all action alternatives, the proposed project may result in a downward trend toward Federal listing as threatened or endangered or in a loss of population viability.


Table 103. Direct impacts by the Phased Tailings Alternative to animal movement corridors within the analysis area


			Animal Movement Corridor Name


			Total Acres and Percent of Corridor in the Analysis Area


			Acres of Direct Permanent Movement Habitat Loss due to the Construction and Mining Activities within the Security Fence 


			Acres of Direct Short-term Movement Habitat Loss due to the Utility Corridor Impact


			Acres of Direct Permanent Movement Habitat Loss due to the Construction of the Arizona National Scenic Trail


			Total Acres and Percent of Direct Corridor Impact in the Analysis Area due to the Proposed Action





			Linkage #92, San Xavier-Sierrita-Santa Rita Linkage


			6,238 and 3.5%


			439.1


			826.3


			0


			1,265.4 and 20.3%





			Landscape Movement Area #31: Santa Cruz River to Santa Rita Experimental Range


			8 and 0.2%


			0


			7.8


			0


			7.8 and 97.5%





			Riparian Movement Area #22: Lee Moore Wash Flow Corridors


			830 and 2.3%


			0


			59.5


			0


			59.5 and 7.2%





			Riparian Movement Area #25: Empire Gulch/Oak Tree Canyon


			11,000 and 100%


			258.0


			0


			2.3


			260.3 and 2.4%








Coleman’s coral-root — The Phased Tailings Alternative would directly impact this species owing to the placement of dry-stack tailings over individuals of a known population of Coleman’s coral-root in McCleary Canyon. In upper McCleary Canyon, however, individuals of the population would be fenced off between the mine pit and dry-stack tailings. These individuals, although not directly impacted surface disturbance, would likely be impacted by reduced surface flows, groundwater drawdown, dust, and air pollutants. Further, this species could be indirectly impacted by indirect impacts of reduced surface flows, groundwater drawdown, dust, and air pollutants on oaks, this orchid’s host species. Because this uncommon species has a limited distribution restricted to a small area in southern Arizona, the biological evaluation for this project determined that, for all action alternatives, the proposed project may result in a downward trend toward Federal listing as threatened or endangered or in a loss of population viability.


Other special status plant species — See the “Impacts Common to All Action Alternatives” part of this section. No impacts beyond those described as common to all action alternatives would occur with the Phased Tailings Alternative.


Animals


The Phased Tailings Alternative would impact suitable habitat for special status animal species, including the following: direct impacts to approximately 5,399 acres of vegetation; direct impacts to eight and indirect impacts to 68 springs and seeps; and direct impacts to 11 stock tanks. 


Jaguar — The Phased Tailings Alternative would directly impact two units of proposed critical habitat that occur within the analysis area for a total of approximately 4,012 acres (approximately 0.5 percent of the total acreage proposed as critical habitat for this species): 3,965 acres in Unit 3 – Patagonia (approximately 1.2 percent of this unit) and 46 acres in Unit 4 – Whetstone (subunit 4b – Whetstone-Santa Rita) (approximately 0.04 percent of this unit). The Phased Tailings Alternative could impact any or all of the primary constituent elements specific to jaguars. Based on this, the biological assessment for this project determined that all action alternatives may affect and are likely to adversely affect the jaguar. All action alternatives are likely to result in indirect and direct impacts and the destruction or modification of jaguar proposed critical habitat within the analysis area. The submittal of this biological assessment to the U.S. Fish and Wildlife Service in June 2012 initiated Section 7 formal consultation (SWCA Environmental Consultants 2012). [Note: This effects determination is just a placeholder for now. Impacts to jaguar proposed critical habitat was not included in SWCA’s BA because it was just proposed on August 20, 2012, so a more detailed analysis of impacts, and likely an addendum to the BA, needs to occur.]


Other special status animal species — See the “Impacts Common to All Action Alternatives” part of this section. No impacts beyond those described as common to all action alternatives would occur with the Phased Tailings Alternative.


Migratory Birds 


See the “Impacts Common to All Action Alternatives” part of this section. No impacts beyond those described as common to all action alternatives would occur with the Phased Tailings Alternative.


Santa Rita Mountains Important Bird Area — In addition to the impacts discussed in the “Impacts Common to All Action Alternatives” part of this section, the Phased Tailings Alternative would result in direct, long-term or permanent impacts to 3,687 acres of grassland, woodland, desertscrub, and riparian vegetation (approximately 2.6 percent of the important bird area), potentially resulting in nest destruction for some species of migratory and resident birds within the Santa Rita Mountains Important Bird Area. The Phased Tailings Alternative could result in indirect impacts to habitat for some species of migratory and resident birds within the Santa Rita Mountains Important Bird Area within the analysis area.


Coronado National Forest Management Indicator Species 


See the “Impacts Common to All Action Alternatives” part of this section. No impacts beyond those described as common to all action alternatives would occur with the Phased Tailings Alternative.


Pima County Priority Vulnerable Species and Conservation Lands System


Pima County priority vulnerable species within the project area would be directly impacted by construction or operating activities (including the pit, buildings, roads, tailings or waste piles, etc.) or construction of connected actions associated with the Phased Tailings Alternative on 5,399 acres of habitat. Pima County priority vulnerable species within the analysis area could be impacted by noise, vibrations, artificial night lighting, and groundwater drawdown associated with any of the action alternatives within the remaining 140,727 acres within the analysis area. The following Conservation Lands System associated with the Sonoran Desert Conservation Plan would be directly impacted by the Phased Tailings Alternative: 580 acres of Important Riparian Areas, 988 acres of Biological Core Areas, and 3,769 acres of Multiple Use Management Areas. 


Impacts Specific to the Barrel Alternative


The primary difference between the Barrel Alternative and the other action alternatives is that the Barrel Alternative does not include the construction of a heap leach pad in Barrel Canyon. The stormwater design of the Barrel Alternative is unique in that the underdrains have been removed, and storage on top of the facility has been eliminated; therefore, more stormwater would be routed downstream into Barrel Canyon. Additionally, unlike the proposed action and Phased Tailings Alternative, the Barrel Alternative (and the Barrel Trail Alternative) would place all dry-stack tailings and waste rock within Barrel Canyon, keeping direct impacts out of McCleary Canyon (see figure 14 and table XX). The specific layout of the plant site facilities for the Barrel Alternative (and all other action alternatives except the proposed action) includes a modified design of the coarse ore stockpile to a dome structure and associated conveyor systems, in order to avoid the Coleman’s coral-root. The plant site is similar to the Phased Tailings Alternative, except that it does not include the oxide ore processing buildings and instead uses that land for outdoor laydown yards (i.e., outdoor storage areas). The primary access road for the Barrel Alternative (and Barrel Trail and Phased Tailings Alternatives) would be shorter than the primary access road for the proposed action or the Scholefield-McCleary Alternative, resulting in less ground disturbance. The Arizona National Scenic Trail for the Barrel Alternative (and the Barrel Trail and Scholefield-McCleary Alternatives) would be realigned to east of State Route 83 and two new trailheads would be constructed. Concurrent reclamation will be conducted according to the Reclamation and Closure Plan (see “Reclamation and Closure” in chapter 2). Impacts specific to the Barrel Alternative, other than those discussed in the “Impacts Common to All Action Alternatives” part of this section, are detailed below. 


Biophysical Features


The Barrel Alternative would directly impact upper and lower Barrel Canyon and would indirectly impact McCleary Canyon. The construction and maintenance of the mine (i.e., pit, tailings, waste rock facilities, and access roads, etc.) and connected actions associated with the Barrel Alternative would directly impact (i.e., result in the loss of) 5.7 acres of talus slopes and rock outcrops, six springs and seeps, and 16 stock tanks in the project area. Vibrations and dust and other air pollutants associated with the construction and operations of all action alternatives could result in indirect impacts to 23.7 acres of talus slopes and rock outcrops, and groundwater drawdown could result in indirect impacts to 70 springs and seeps in the analysis area.


Vegetation Communities


Vegetation communities would be disturbed by construction, operation, and maintenance activities that remove existing vegetation. Direct, long-term or permanent impacts to vegetation communities from the Barrel Alternative, including the construction of connected actions, would result from the removal of approximately 5,367 acres of vegetation: 4,780 acres of upland vegetation (2,273 acres of semidesert grassland, 2,506 acres of Madrean evergreen woodland, 0 (no) acres of Chihuahuan desertscrub, and 1 acre of Sonoran desertscrub), and 587 acres of riparian vegetation (113 acres of hydroriparian, 420 acres of xeroriparian B, and 55 acres of xeroriparian C habitat). 


Animal Movement Corridors 


The Barrel Alternative would have direct permanent loss impacts and direct long-term loss impacts to five movement corridors within the analysis area (table 104). These direct impacts would increase movement habitat fragmentation and disrupt dispersal and migration patterns of species using these corridors. Conversely, 0.2 acre of Linkage #94, Rincon-Santa Rita-Whetstone Linkage and 3.0 acres of Linkage #92, San Xavier-Sierrita-Santa Rita Linkage would be restored owing to the decommissioning of the roads as part of the Barrel Alternative.






Table 104. Direct impacts by the Barrel Alternative to animal movement corridors within the analysis area


			Animal Movement Corridor Name


			Total Acres and Percent of Corridor in the Analysis Area


			Acres of Direct Permanent Movement Habitat Loss due to the Construction and Mining Activities within the Security Fence 


			Acres of Direct Short-term Movement Habitat Loss due to the Utility Corridor Impact


			Acres of Direct Permanent Movement Habitat Loss due to the Construction of the Arizona National Scenic Trail


			Total Acres and Percent of Direct Corridor Impact in the Analysis Area due to the Proposed Action





			Linkage #92, San Xavier-Sierrita-Santa Rita Linkage


			6,238 and 3.5%


			436.1


			828.0


			0


			1,264.1 and 20.3%





			Landscape Movement Area #31: Santa Cruz River to Santa Rita Experimental Range


			8 and 0.2%


			0


			7.8


			0


			7.8 and 97.5





			Riparian Movement Area #22: Lee Moore Wash Flow Corridors


			830 and 2.3%


			0


			59.5


			0


			59.5 and 7.2%





			Riparian Movement Area #25: Empire Gulch/Oak Tree Canyon


			11,000 and 100%


			347.4


			0


			8.3


			355.7 and 3.2%





			Linkage #94, Rincon-Santa Rita-Whetstone Linkage


			39,104 and 45.8%


			0


			0


			1.4


			1.4 and 0.004%








Special Status Species


Plants 


Beardless chinch weed — The Barrel Alternative would directly impact (i.e., crush, clear, trample, etc.) a small population of this species owing to the construction of a segment of the secondary access road. Impacts would be localized to the project area and would not affect other populations across the forest. Based on this, the biological evaluation for this project determined that, for all action alternatives, the proposed project may result in a downward trend toward Federal listing as threatened or endangered or in a loss of population viability.


Coleman’s coral-root — The Barrel Alternative would not place dry-stack tailings in McCleary Canyon and, therefore, would not directly impact the population of Coleman’s coral-root within McCleary Canyon. Dry-stack tailings are proposed upslope of the known McCleary Canyon population of Coleman’s coral-root for the Barrel Alternative; therefore, this population could be indirectly impacted by the dry-stack tailings. Additionally, individuals of this population in upper McCleary Canyon would be fenced off between the mine pit and dry-stack tailings. These individuals, although not directly impacted by surface disturbance, would likely be impacted by reduced surface flows, groundwater drawdown, dust, and air pollutants. Further, this species could be indirectly impacted by reduced surface flows, groundwater drawdown, dust, and air pollutants on oaks, this orchid’s host species. Because this uncommon species has a limited distribution restricted to a small area in southern Arizona, the biological evaluation for this project determined that, for all action alternatives, the proposed project may result in a downward trend toward Federal listing as threatened or endangered or in a loss of population viability. [Note: We need to know specifically what the plans are for decommissioning FS Road 4051A. If it is simply closed with no additional disturbance, there would be no direct impact. If the road is ripper or recontoured, there would be direct impact. Need to consult with Walt. This also applies to the Barrel Trail Alternative]


Other special status plant species — See the “Impacts Common to All Action Alternatives” part of this section. No impacts beyond those described as common to all action alternatives would occur with the Barrel Alternative.


Animals


The Barrel Alternative would impact suitable habitat for special status animal species, including the following: direct impacts to approximately 5,367 acres of vegetation; direct impacts to six and indirect impacts to 70 springs and seeps; and direct impacts to 16 stock tanks. 


Chiricahua leopard frog – In addition to the indirect impacts described as common to all action alternatives, Chiricahua leopard frogs could experience additional impacts from the rerouting of the Arizona National Scenic Trail where it would cross State Route 83 in Oak Tree Canyon where this species was documented at two locations in 2008. The construction and use of the rerouted Arizona National Scenic Trail and a new trailhead on the west side of State Route 83 in Oak Tree Canyon could result in additional noise impacts to this species. Based on this, the biological assessment for this project determined that all action alternatives may affect and are likely to adversely affect the Chiricahua leopard frog. All action alternatives may affect and are likely to adversely affect designated critical habitat for the Chiricahua leopard frog. The submittal of this biological assessment to the U.S. Fish and Wildlife Service in June 2012 initiated Section 7 formal consultation (SWCA Environmental Consultants 2012).


Jaguar — The Barrel Alternative would directly impact two units of proposed critical habitat that occur within the analysis area for a total of approximately 3,626 acres (approximately 0.4 percent of the total acreage proposed as critical habitat for this species): 3,576 acres in Unit 3 – Patagonia (approximately 1.0 percent of this unit) and 50 acres in Unit 4 – Whetstone (subunit 4b – Whetstone-Santa Rita) (approximately 0.05 percent of this unit). The Barrel Alternative could impact any or all of the primary constituent elements specific to jaguars. Based on this, the biological assessment for this project determined that all action alternatives may affect and are likely to adversely affect the jaguar. All action alternatives are likely to result in indirect and direct impacts and the destruction or modification of jaguar proposed critical habitat within the analysis area. The submittal of this biological assessment to the U.S. Fish and Wildlife Service in June 2012 initiated Section 7 formal consultation (SWCA Environmental Consultants 2012). [Note: This effects determination is just a placeholder for now. Impacts to jaguar proposed critical habitat was not included in SWCA’s BA because it was just proposed on August 20, 2012, so a more detailed analysis of impacts, and likely an addendum to the BA, needs to occur.]


Other special status animal species — See the “Impacts Common to All Action Alternatives” part of this section. No impacts beyond those described as common to all action alternatives would occur with the Barrel Alternative.


Migratory Birds


See the “Impacts Common to All Action Alternatives” part of this section. No impacts beyond those described as common to all action alternatives would occur with the Barrel Alternative.


Santa Rita Mountains Important Bird Area — In addition to the impacts discussed in the “Impacts Common to All Action Alternatives” part of this section, the Barrel Alternative would result in direct, long-term or permanent impacts to 3,627 acres of grassland, woodland, desertscrub, and riparian vegetation (approximately 2.6 percent of the important bird area), potentially resulting in nest destruction for some species of migratory and resident birds within the Santa Rita Mountains Important Bird Area. The Barrel Alternative could result in indirect impacts to habitat for some species of migratory and resident birds within the Santa Rita Mountains Important Bird Area within the analysis area.


Coronado National Forest Management Indicator Species


See the “Impacts Common to All Action Alternatives” part of this section. No impacts beyond those described as common to all action alternatives would occur with the Barrel Alternative.


Pima County Priority Vulnerable Species and Conservation Lands System


Pima County priority vulnerable species within the project area would be directly impacted by construction or operating activities (including the pit, buildings, roads, tailings or waste piles, etc.) or construction of connected actions associated with the Barrel Alternative on 5,367 acres of habitat. Pima County priority vulnerable species within the analysis area could be impacted by noise, vibrations, artificial night lighting, and groundwater drawdown associated with any of the action alternatives within the remaining 140,759 acres within the analysis area. The following Conservation Lands System associated with the Sonoran Desert Conservation Plan would be directly impacted by the Barrel Alternative: 537 acres of Important Riparian Areas, 952 acres of Biological Core Areas, and 3,816 acres of Multiple Use Management Areas. 


Impacts Specific to the Barrel Trail Alternative


Like the Barrel Alternative, the Barrel Trail Alternative would place all dry-stack tailings within Barrel Canyon, keeping direct impacts out of McCleary Canyon (see figure 15 and table XX). Unlike the Barrel Alternative, the heap leach pad would be constructed in the Barrel Canyon drainage, waste rock would be placed over nearly the entire Trail Canyon drainage, which is adjacent to Barrel Canyon, and the overall waste rock storage would cover a larger area than all other action alternatives. The specific layout of the plant site facilities for the Barrel Trail Alternative (and all other action alternatives except the proposed action) includes a modified design of the coarse ore stockpile to a dome structure and associated conveyor systems, in order to avoid the Coleman’s coral-root. The stormwater design of the Barrel Trail Alternative (and the Phased Tailings Alternative) includes flow-through drains and water storage on top, in basins, would divert water into Barrel drainage, and drop structures would be constructed of rock rip-rap. The primary access road for the Barrel Trail Alternative (and Barrel and Phased Tailings Alternatives) would be shorter than the primary access road for the proposed action or the Scholefield-McCleary Alternative, resulting in less ground disturbance. The Arizona National Scenic Trail for the Barrel Trail Alternative (and the Barrel and Scholefield-McCleary Alternatives) would be realigned to east of State Route 83 and two new trailheads would be constructed. Postclosure reclamation will be conducted according to the “Reclamation Concept Update” (Tetra Tech 2010). Impacts specific to the Barrel Trail Alternative, other than those discussed in the “Impacts Common to All Action Alternatives” part of this section, are detailed below. 


Biophysical Features


The Barrel Trail Alternative would directly impact upper and lower Barrel Canyon and Trail Canyon and would indirectly impact McCleary Canyon. The Barrel Trail Alternative would directly impact 
6 springs and seeps because they occur within the project area. The construction and maintenance of the mine (i.e., pit, tailings, waste rock facilities, heap leach, and access roads, etc.) and connected actions associated with the Barrel Trail Alternative would directly impact (i.e., result in the loss of) 4.9 acres of talus slopes and rock outcrops, six springs and seeps, and 15 stock tanks in the project area. Vibrations and dust and other air pollutants associated with the construction and operations of all action alternatives could result in indirect impacts to 24.1 acres of talus slopes and rock outcrops, and groundwater drawdown could result in indirect impacts to 70 springs and seeps in the analysis area.


Vegetation Communities


Vegetation communities would be disturbed by construction, operation, and maintenance activities that remove existing vegetation. Direct, long-term or permanent impacts to vegetation communities from the Barrel Trail Alternative, including the construction of connected actions, would result from the removal of approximately 5,825 acres of vegetation: 5,192 acres of upland vegetation (2,518 acres of semidesert grassland, 2,673 acres of Madrean evergreen woodland, 0 (no) acres of Chihuahuan desertscrub, and 1 acre of Sonoran desertscrub), and 632 acres of riparian vegetation (120 acres of hydroriparian, 458 acres of xeroriparian B, and 55 acres of xeroriparian C habitat). 


Animal Movement Corridors 


The Barrel Trail Alternative would have direct permanent loss impacts and direct long-term loss impacts to five movement corridors within the analysis area (table 105). These direct impacts would increase movement habitat fragmentation and disrupt dispersal and migration patterns of species using these corridors. Conversely, 0.2 acres of Linkage #94, Rincon-Santa Rita-Whetstone Linkage and 3.2 acres of Linkage #92, San Xavier-Sierrita-Santa Rita Linkage would be restored owing to the decommissioning of the roads as part of the Barrel Trail Alternative.


Table 105. Direct impacts by the Barrel Trail Alternative to animal movement corridors within the analysis area


			Animal Movement Corridor Name


			Total Acres and Percent of Corridor in the Analysis Area


			Acres of Direct Permanent Movement Habitat Loss due to the Construction and Mining Activities within the Security Fence 


			Acres of Direct Short-term Movement Habitat Loss due to the Utility Corridor Impact


			Acres of Direct Permanent Movement Habitat Loss due to the Construction of the Arizona National Scenic Trail


			Total Acres and Percent of Direct Corridor Impact in the Analysis Area due to the Proposed Action 





			Linkage #92, San Xavier-Sierrita-Santa Rita Linkage


			6,238 and 3.5%


			434.8


			828.0


			0


			1,262.8 and 20.2%





			Landscape Movement Area #31: Santa Cruz River to Santa Rita Experimental Range


			8 and 0.2%


			0


			7.8


			0


			7.8 and 97.5%





			Riparian Movement Area #22: Lee Moore Wash Flow Corridors


			830 and 2.3%


			0


			59.5


			0


			59.5 and 7.2%





			Riparian Movement Area #25: Empire Gulch/Oak Tree Canyon


			11,000 and 100%


			427.0


			0


			8.3


			435.3 and 4.0%





			Linkage #94, Rincon-Santa Rita-Whetstone Linkage


			39,104 and 45.8%


			0


			0


			1.4


			1.4 and 0.004%








Special Status Species


Plants


Beardless chinch weed — The Barrel Trail Alternative would directly impact (i.e., crush, clear, trample, etc.) a small population of this species owing to the construction of a segment of the secondary access road. Impacts would be localized to the project area and would not affect other populations across the forest. Based on this, the biological evaluation for this project determined that, for all action alternatives, the proposed project may result in a downward trend toward Federal listing as threatened or endangered or in a loss of population viability.


Coleman’s coral-root — The Barrel Trail Alternative would not place dry-stack tailings in McCleary Canyon and, therefore, would not directly impact the population of Coleman’s coral-root within McCleary Canyon. Dry-stack tailings are proposed upslope of the known McCleary Canyon population of Coleman’s coral-root for the Barrel Trail Alternative; therefore, this population could be indirectly impacted by the dry-stack tailings. Additionally, individuals of this population in upper McCleary Canyon would be fenced off between the mine pit and dry-stack tailings. These individuals, although not directly impacted by surface disturbance, would likely be impacted by reduced surface flows, groundwater drawdown, dust, and air pollutants. Further, this species could be indirectly impacted by indirect impacts of reduced surface flows, groundwater drawdown, dust, and air pollutants on oaks, this orchid’s host species. Because this uncommon species has a limited distribution restricted to a small area in southern Arizona, the biological evaluation for this project determined that, for all action alternatives, the proposed project may result in a downward trend toward Federal listing as threatened or endangered or in a loss of population viability. [Note: We need to know specifically what the plans are for decommissioning FS Road 4051A. If it is simply closed with no additional disturbance, there would be no direct impact. If the road is ripper or recontoured, there would be direct impact. Need to consult with Walt. This also applies to the Barrel Alternative]


Other special status plant species — See the “Impacts Common to All Action Alternatives” part of this section. No impacts beyond those described as common to all action alternatives would occur with the Barrel Trail Alternative.


Animals


The Barrel Trail Alternative would impact suitable habitat for special status animal species, including the following: direct impacts to approximately 5,825 acres of vegetation; direct impacts to 
six and indirect impacts to 70 springs and seeps; and direct impacts to 15 stock tanks. 


Chiricahua leopard frog — The Barrel Trail Alternative would result in direct impacts to an additional known location for this species because Chiricahua leopard frogs were documented here in 2008 and 2009. Direct and indirect impacts as those described as common to all action alternatives could occur to Chiricahua leopard frogs at this location. In addition to the indirect impacts described as common to all action alternatives, Chiricahua leopard frogs could experience additional impacts from the rerouting of the Arizona National Scenic Trail where it would cross State Route 83 in Oak Tree Canyon where this species was documented at two locations in 2008. The construction and use of the rerouted Arizona National Scenic Trail and a new trailhead on the west side of State Route 83 in Oak Tree Canyon could result in additional noise impacts to this species. Based on this, the biological assessment for this project determined that all action alternatives may affect and are likely to adversely affect the Chiricahua leopard frog. All action alternatives may affect and are likely to adversely affect designated critical habitat for the Chiricahua leopard frog. The submittal of this biological assessment to the U.S. Fish and Wildlife Service in June 2012 initiated Section 7 formal consultation (SWCA Environmental Consultants 2012).


Jaguar — The Barrel Trail Alternative would directly impact two units of proposed critical habitat that occur within the analysis area for a total of approximately 3,521 acres (approximately 0.4 percent of the total acreage proposed as critical habitat for this species): 3,471 acres in Unit 3 – Patagonia (approximately 1.0 percent of this unit) and 50 acres in Unit 4 – Whetstone (subunit 4b – Whetstone-Santa Rita) (approximately 0.05 percent of this unit). The Barrel Trail Alternative could impact any or all of the primary constituent elements specific to jaguars. Based on this, the biological assessment for this project determined that all action alternatives may affect and are likely to adversely affect the jaguar. All action alternatives are likely to result in indirect and direct impacts and the destruction or modification of jaguar proposed critical habitat within the analysis area. The submittal of this biological assessment to the U.S. Fish and Wildlife Service in June 2012 initiated Section 7 formal consultation (SWCA Environmental Consultants 2012). [Note: This effects determination is just a placeholder for now. Impacts to jaguar proposed critical habitat was not included in SWCA’s BA because it was just proposed on August 20, 2012, so a more detailed analysis of impacts, and likely an addendum to the BA, needs to occur.]


Other special status animal species — See the “Impacts Common to All Action Alternatives” part of this section. No impacts beyond those described as common to all action alternatives would occur with the Barrel Trail Alternative.


Migratory Birds


See the “Impacts Common to All Action Alternatives” part of this section. No impacts beyond those described as common to all action alternatives would occur with the Barrel Trail Alternative.


Santa Rita Mountains Important Bird Area — In addition to the impacts discussed in the “Impacts Common to All Action Alternatives” part of this section, the Barrel Trail Alternative would result in direct, long-term or permanent impacts to 4,113 acres of grassland, woodland, desertscrub, and riparian vegetation (approximately 3.0 percent of the important bird area), potentially resulting in nest destruction for some species of migratory and resident birds within the Santa Rita Mountains Important Bird Area. The Barrel Trail Alternative could result in indirect impacts to habitat for some species of migratory and resident birds within the Santa Rita Mountains Important Bird Area within the analysis area.


Coronado National Forest Management Indicator Species


See the “Impacts Common to All Action Alternatives” part of this section. No impacts beyond those described as common to all action alternatives would occur with the Barrel Trail Alternative.


Pima County Priority Vulnerable Species and Conservation Lands System


Pima County priority vulnerable species within the project area would be directly impacted by construction or operating activities (including the pit, buildings, roads, tailings or waste piles, etc.) or construction of connected actions associated with the Barrel Trail Alternative on 5,825 acres of habitat. Pima County priority vulnerable species within the analysis area could be impacted by noise, vibrations, artificial night lighting, and groundwater drawdown associated with any of the action alternatives within the remaining 140,301 acres within the analysis area. The following Conservation Lands System associated with the Sonoran Desert Conservation Plan would be directly impacted by the Barrel Trail Alternative: 583 acres of Important Riparian Areas, 908 acres of Biological Core Areas, and 4,272 acres of Multiple Use Management Areas. 


Impacts Specific to the Scholefield-McCleary Alternative


The Scholefield-McCleary Alternative is different from all the other action alternatives because dry-stack tailings and waste rock would not be placed in upper or lower Barrel Canyon; rather, dry-stack tailings and waste rock would be placed entirely within Scholefield Canyon and upper McCleary Canyon (see figure 17 and table XX). The Scholefield-McCleary Alternative (as with all other action alternatives except the Barrel Alternative) includes the construction of a heap leach pad within the Barrel Canyon drainage, and the specific layout of the plant site facilities for the Scholefield-McCleary Alternative (and all other action alternatives except the proposed action) includes a modified design of the coarse ore stockpile to a dome structure and associated conveyor systems, in order to avoid the Coleman’s coral-root. Diversion and stormwater control facilities would be designed to the same criteria used for the Phased Tailings Alternative, although there would not be a central drain or any other flow-through drains. The Arizona National Scenic Trail for the Scholefield-McCleary Alternative (and the Barrel Trail and Scholefield-McCleary Alternatives) would be realigned to east of State Route 83 and two new trailheads would be constructed. Postclosure reclamation will be conducted according to the “Reclamation Concept Update” (Tetra Tech 2010). While most of the project area for this alternative is largely outside McCleary Canyon, the waste rock pile is anticipated to be adjacent to the edge of the drainage. There may be a greater impact to the canyon’s flora and fauna than from the Barrel or Barrel Trail Alternatives, as it is difficult to predict the precise impacts this waste rock pile may have on resources in the immediate vicinity of the channel in McCleary Canyon. Impacts specific to the Scholefield-McCleary Alternative, other than those discussed in the “Impacts Common to All Action Alternatives” part of this section, are detailed below.


Biophysical Features


The Scholefield-McCleary Alternative would directly impact upper McCleary Canyon and Scholefield Canyon and would indirectly impact all of McCleary Canyon. The construction and maintenance of the mine (i.e., pit, tailings, waste rock facilities, heap leach, and access roads, etc.) and connected actions associated with the Scholefield-McCleary Alternative would directly impact (i.e., result in the loss of) 4.9 acres of talus slopes and rock outcrops, 15 springs and seeps, and five stock tanks in the project area. Vibrations and dust and other air pollutants associated with the construction and operations of all action alternatives could result in indirect impacts to 23.8 acres of talus slopes and rock outcrops, and groundwater drawdown could result in indirect impacts to 64 springs and seeps in the analysis area.


Vegetation Communities


Vegetation communities would be disturbed by construction, operation, and maintenance activities that remove existing vegetation. Direct, long-term or permanent impacts to vegetation communities from the Scholefield-McCleary Alternative, including the construction of connected actions, would result from the removal of approximately 6,168 acres of vegetation: 5,526 acres of upland vegetation (2,971 acres of semidesert grassland, 2,554 acres of Madrean evergreen woodland, 0 (no) acres of Chihuahuan desertscrub, and 1 acre of Sonoran desertscrub), and 641 acres of riparian vegetation (156 acres of hydroriparian, 430 acres of xeroriparian B, and 55 acres of xeroriparian C habitat). 


Animal Movement Corridors 


The Scholefield-McCleary Alternative would have direct permanent loss impacts and direct long-term loss impacts to five movement corridors within the analysis area (table 106). These direct impacts would increase movement habitat fragmentation and disrupt dispersal and migration patterns of species using these corridors. Conversely, 0.2 acre of Linkage #94, Rincon-Santa Rita-Whetstone Linkage, 4.4 acres of Linkage #92, San Xavier-Sierrita-Santa Rita Linkage, and 0.5 acre of Riparian Movement Area #25, Empire Gulch/Oak Tree Canyon would be restored owing to the decommissioning of the roads as part of the Scholefield-McCleary Alternative.


Table 106. Direct impacts by the Scholefield-McCleary Alternative to animal movement corridors within the analysis area


			Animal Movement Corridor Name


			Total Acres and Percent of Corridor in the Analysis Area


			Acres of Direct Permanent Movement Habitat Loss due to the Construction and Mining Activities within the Security Fence 


			Acres of Direct Short-term Movement Habitat Loss due to the Utility Corridor Impact


			Acres of Direct Permanent Movement Habitat Loss due to the Construction of the Arizona National Scenic Trail


			Total Acres and Percent of Direct Corridor Impact in the Analysis Area due to the Proposed Action





			Linkage #92, San Xavier-Sierrita-Santa Rita Linkage


			6,238 and 3.5%


			432.8


			828.4


			0


			1,261.2 and 20.2%





			Landscape Movement Area #31: Santa Cruz River to Santa Rita Experimental Range


			8 and 0.2%


			0


			7.8


			0


			7.8 and 97.5





			Riparian Movement Area #22: Lee Moore Wash Flow Corridors


			830 and 2.3%


			0


			59.5


			0


			59.5 and 7.2%





			Riparian Movement Area #25: Empire Gulch/Oak Tree Canyon


			11,000 and 100%


			0


			0


			8.3


			8.3 and 0.08%





			Linkage #94, Rincon-Santa Rita-Whetstone Linkage


			39,104 and 45.8%


			0


			0


			1.4


			1.4 and 0.004%








Special Status Species


Plants 


Arizona giant sedge — The Scholefield-McCleary Alternative would place dry-stack tailings and/or waste rock within Scholefield Canyon, which would result in direct impacts (i.e., crushing, clearing, trampling, covering, etc.) to a population of Arizona giant sedge, the only known population within the project area. Although uncommon, this species was recently documented at 10 locations in the analysis area, and it is found in other mountain ranges in southern Arizona. Impacts would be localized to the analysis area and would not affect other populations across the forest. Based on this, the biological evaluation for this project determined that the Scholefield-McCleary Alternative will directly impact the population of this species in Scholefield Canyon but is not likely to result in a downward trend toward Federal listing as threatened or endangered or in a loss of population viability.


Beardless chinchweed – The Scholefield-McCleary Alternative would directly impact (i.e., crush, clear, trample, etc.) a small population of this species owing to the placement of waste rock storage in upper McCleary Canyon. Impacts would be localized to the project area and would not affect other populations across the forest. Based on this, the biological evaluation for this project determined that, for all action alternatives, the proposed project may result in a downward trend toward Federal listing as threatened or endangered or in a loss of population viability.


Coleman’s coral-root — The Scholefield-McCleary Alternative would not place waste rock below upper McCleary Canyon, and therefore, would not directly impact the population of Coleman’s coral-root within McCleary Canyon. Waste rock is proposed upslope of the known McCleary Canyon population of Coleman’s coral-root for the Scholefield-McCleary Alternative; therefore, this population could be indirectly impacted by the waste rock. Additionally, individuals of this population in upper McCleary Canyon would be fenced off between the mine pit and dry-stack tailings. These individuals, although not directly impacted, would likely be impacted by reduced surface flows, groundwater drawdown, dust, and air pollutants. Further, this species could be indirectly impacted by indirect impacts of reduced surface flows, groundwater drawdown, dust, and air pollutants on oaks, this orchid’s host species. Because this uncommon species has a limited distribution restricted to a small area in southern Arizona, the biological evaluation for this project determined that, for all action alternatives, the proposed project may result in a downward trend toward Federal listing as threatened or endangered or in a loss of population viability.


Sonoran noseburn – There have been two collections of this species within the analysis area that would be impaced by the Scholefield-McCleary Alternative: one from near upper McCleary Canyon, and the other in Scholefield Canyon (Arizona Game and Fish Department 2012). Based on this, the biological evaluation for this project determined that, for all action alternatives, the proposed project may impact individuals but is not likely to result in a downward trend toward Federal listing as threatened or endangered or in a loss of population viability.


Other special status plant species — See the “Impacts Common to All Action Alternatives” part of this section. No impacts beyond those described as common to all action alternatives would occur with the Scholefield-McCleary Alternative. 


Animals


The proposed action would impact suitable habitat for special status animal species, including the following: direct impacts to approximately 6,168 acres of vegetation; direct impacts to 15 and indirect impacts to 64 springs and seeps; and direct impacts to five stock tanks. 


Chiricahua leopard frog – In addition to the indirect impacts described as common to all action alternatives, Chiricahua leopard frogs could experience additional impacts from the rerouting of the Arizona National Scenic Trail where it would cross State Route 83 in Oak Tree Canyon where this species was documented at two locations in 2008. The construction and use of the rerouted Arizona National Scenic Trail and a new trailhead on the west side of State Route 83 in Oak Tree Canyon could result in additional noise impacts to this species. Based on this, the biological assessment for this project determined that all action alternatives may affect and are likely to adversely affect the Chiricahua leopard frog. All action alternatives may affect and are likely to adversely affect designated critical habitat for the Chiricahua leopard frog. The submittal of this biological assessment to the U.S. Fish and Wildlife Service in June 2012 initiated Section 7 formal consultation (SWCA Environmental Consultants 2012).


Jaguar — The Scholefield-McCleary Alternative would directly impact two units of proposed critical habitat occur within the analysis area for a total of approximately 5,377 acres (approximately 0.6 percent of the total acreage proposed as critical habitat for this species): 5,370 acres in Unit 3 – Patagonia (approximately 1.6 percent of this unit) and 7 acres in Unit 4 – Whetstone (subunit 4b – Whetstone-Santa Rita) (approximately 0.007 percent of this unit). The Scholefield-McCleary Alternative could impact any or all of the primary constituent elements specific to jaguars. Based on this, the biological assessment for this project determined that all action alternatives may affect and are likely to adversely affect the jaguar. All action alternatives are likely to result in indirect and direct impacts and the destruction or modification of jaguar proposed critical habitat within the analysis area. The submittal of this biological assessment to the U.S. Fish and Wildlife Service in June 2012 initiated Section 7 formal consultation (SWCA Environmental Consultants 2012). [Note: This effects determination is just a placeholder for now. Impacts to jaguar proposed critical habitat was not included in SWCA’s BA because it was just proposed on August 20, 2012, so a more detailed analysis of impacts, and likely an addendum to the BA, needs to occur.]


Other special status animal species — See the “Impacts Common to All Action Alternatives” part of this section. No impacts beyond those described as common to all action alternatives would occur with the Scholefield-McCleary Alternative.


Migratory Birds 


See the “Impacts Common to All Action Alternatives” part of this section. No impacts beyond those described as common to all action alternatives would occur with the Scholefield-McCleary Alternative.


Santa Rita Mountains Important Bird Area — In addition to the impacts discussed in the “Impacts Common to All Action Alternatives” part of this section, the proposed action would result in direct, long-term or permanent impacts to 4,492 acres of grassland, woodland, desertscrub, and riparian vegetation (approximately 3.2 percent of the important bird area), potentially resulting in nest destruction for some species of migratory and resident birds within the Santa Rita Mountains Important Bird Area. The Scholefield-McCleary Alternative could result in indirect impacts to habitat for some species of migratory and resident birds within the Santa Rita Mountains Important Bird Area within the analysis area.


Coronado National Forest Management Indicator Species 


See the “Impacts Common to All Action Alternatives” part of this section. No impacts beyond those described as common to all action alternatives would occur with the Scholefield-McCleary Alternative.


Pima County Priority Vulnerable Species and Conservation Lands System


Pima County priority vulnerable species within the project area would be directly impacted by construction or operating activities (including the pit, buildings, roads, tailings or waste piles, etc.) or construction of connected actions associated with the Scholefield-McCleary Alternative on 6,168 acres of habitat. Pima County priority vulnerable species within the analysis area could be impacted by noise, vibrations, artificial night lighting, and groundwater drawdown associated with any of the action alternatives within the remaining 139,958 acres within the analysis area. The following Conservation Lands System associated with the Sonoran Desert Conservation Plan would be directly impacted by the Scholefield-McCleary Alternative: 591 acres of Important Riparian Areas, 2,481 acres of Biological Core Areas, and 3,034 acres of Multiple Use Management Areas. 


Cumulative Effects


This cumulative effects discussion addresses the cumulative impacts of the action alternatives and any applicable reasonably foreseeable actions as identified on the Coronado ID team’s list of reasonably foreseeable future actions, provided in the introduction to chapter 3. The following reasonably foreseeable actions from that list were determined to contribute to a cumulative impact to biological resources within the analysis area:


A hazardous fuels reduction project is planned on over 2,500 acres in Hog and Gardner Canyons.


A Plan of Operation for the Quartz Dreams mine, located approximately 2 miles south of the proposed project, for short-term minerals exploration has been submitted. No well drilling is proposed; rock will be fractured within previously mined areas to expose the resource.


The Coronado proposes to reauthorize the Grazing Permit Reauthorization for the Gardner Allotment, which is located 5 miles north of Sonoita.


The hazardous fuels reduction project in Hog and Gardner Canyons, the mineral exploration associated with the proposed quartz mine, and the reauthorization of the Gardner Allotment, combined with the expected impacts from the proposed project (no matter which action alternative is selected), would cumulatively contribute to impacts such as loss or fragmentation of habitat, vibrations, noise, dust, and light pollution. 


Climate Change


The impacts of climate change (i.e., decreased precipitation and water resources and increased evapotranspiration) are a threat to many species (Lenart 2007). For example, temperatures rose in the 20th century, and warming is predicted to continue over the 21st century. Although climate models are less certain about predicted trends in precipitation, the southwestern United States is expected to become warmer and drier. In addition, precipitation is expected to decrease in the southwestern United States, and many semiarid regions will suffer a decrease in water resources from climate change as a result of less annual mean precipitation and reduced length of snow season and snow depth. Approximately half of the precipitation within the project area typically falls in the summer months; however, the impacts of climate change on summer precipitation are not well understood. Drought conditions in the southwestern United States have increased over time and have likely contributed to loss of plant and animal populations. Climate change trends are likely to continue, and the impacts on species will likely be complicated by interactions with other factors (e.g., interactions with nonnative species and disease). Overall, climate change could further exacerbate the cumulative impacts to biological resources that are described in this resource section.


Mitigation Effectiveness


A number of mitigation measures and monitoring activities have been developed to avoid or reduce impacts on native biological plant communities, wildlife habitat, and wildlife species from the construction and operations of the proposed mine and connected actions. These mitigation measures and monitoring activities have been divided into three categories: design features (see chapter 2 for more details), mitigation required by permit (see chapter 2 for more details), and additional mitigation measures (i.e., those that have been offered by Rosemont Copper or required by the Forest Service). The effects of design features and mitigation required by permit are already described as part of the direct and indirect effects. The following mitigation measures and monitoring activities have been identified for the proposed project:[footnoteRef:16] [16:  These mitigation measures apply to all action alternatives unless otherwise noted.] 



Design Features


Facilities


Dry-stack tailings would reduce water use due to higher water recycling than traditional mining practices, and the footprint would be smaller because tailings can be stacked on themselves and can be stacked sooner than conventional tailings (WestLand Resources Inc. 2007a).


All process water would be reused or recycled (WestLand Resources Inc. 2007a).


Process water ponds, such as raffinate ponds, pregnant leach solution collection ponds, or chemical or fuel storage areas, will be enclosed, covered, or otherwise managed to protect wildlife, livestock, and public safety (WestLand Resources Inc. 2007a).


Perimeter buttresses would be in place early in the life of the project allowing the faces to be reclaimed throughout operations (WestLand Resources Inc. 2007a).


The plant site would be located such that the reduced footprint would fit within natural topographic features and located to avoid biological core areas (WestLand Resources Inc. 2007a).


For all action alternatives except the proposed action:


· The use of a coarse ore stockpile dome facility would allow the facility to have a smaller footprint than that used in traditional mining practices,


· The belts from the stockpile would be angled to avoid a Coleman’s coral-root population, and


· An arrangement adjustment to the pebble crusher/ball loading facility would also avoid a Coleman’s coral-root population. 


Location and construction criteria for project facilities would prevent deleterious exposure of livestock, wildlife, or birds to toxic chemicals or hazardous conditions created by, used in, or resulting from processing operations (WestLand Resources Inc. 2007a). 


The primary access road for the Barrel, Barrel Trail, and Phased Tailings Alternatives would be shorter than the primary access road for the proposed action or Scholefield-McCleary Alternative, resulting in less ground disturbance and crossing fewer drainages. 


In order to protect wildlife breeding habitat, Rosemont Copper selected exclusion areas of the highest-value riparian habitat would be fenced to restrict livestock access from critical breeding areas for sensitive wildlife species within the Rosemont Ranch land system. The Rosemont, Thurber, DeBaud, and Greaterville grazing allotment permits would be modified to reflect fence locations and livestock exclusion periods.


The route chosen for the utility corridor is the shortest route and has the fewest environmental impacts.


Stormwater


Where stormwater rules and management plans allow, diversions consistent with topography shall be designed and operated to route stormwater efficiently through or around project facilities and to transport runoff water to downstream watersheds (WestLand Resources Inc. 2007a).


Stormwater from waste rock disposal areas would be held in detention/sediment ponds for water quality testing prior to discharge to natural drainages (WestLand Resources Inc. 2007a).


For the Barrel Trail and Phased Tailings Alternatives, the addition of the underdrains would ensure that as much stormwater as possible would infiltrate and move downstream as surface water flow or subsurface flow. The proposed action would use a central drain configuration, and the Scholefield-McCleary and Barrel Alternatives would not use any underdrains. 


For the Barrel Alternative, the stormwater design embraces shedding water off and around the facility without ponding on the landform.


Reclamation and Revegetation


For the Barrel Alternative, disturbed areas would be revegetated with native vegetation, excluding the pit area. This includes linear features such as utilities and pipelines, which will be reclaimed to avoid fragmentation of native biological communities. Specifications are included in the “Preliminary Reclamation and Closure Plan” (CDM Smith 2012). 


Revegetation activities for all action alternatives (except the Barrel Alternative) would include the following: revegetation efforts would be enhanced; and specifications and goals for the salvage, storage, and reuse of growth media (topsoil) from disturbed areas would be developed, with the goal of providing sufficient cover on all disturbed areas to be reclaimed (Tetra Tech 2007; WestLand Resources Inc. 2007a). Unless otherwise specified, Rosemont Copper would provide for a minimum of 1 foot of growth media cover over final waste rock slopes, waste rock surfaces, waste rock benches, completed tailings buttress, water diversion fill slopes, plant site fill slopes, construction laydown areas, facility plant site following final removal of equipment, and temporary roads. The areas to be revegetated would be contoured, graded, prepared, and seeded. Storage of growth media would require placement of growth media stockpiles in locations that are protected from mining operations and associated activities, stable, isolated from surface water, gently sloping, and well drained. Stockpiles would be revegetated with native species no later than the first growth season following construction to minimize erosion. No persistent nonnative species would be used in reclamation except as specifically allowed and approved by the Forest Service, where some locally important nonnative species may already be established. Sediment control structures would be installed or other best management practices implemented as needed to protect growth media from loss. Finally, growth media stockpiles would be used quickly during concurrent reclamation to minimize the length of storage time.


Agave would be salvaged and replanted to maintain forage for the lesser long-nosed bat (WestLand Resources Inc. 2007a).


Invasive Species Management


Rosemont Copper would monitor disturbed and revegetated areas associated with mine activities for noxious and invasive weeds and will take action to prevent, eliminate, or control weeds should they occur (WestLand Resources Inc. 2007a; Rosemont Copper Company 2012). Methods of control may include removal by hand, spray, mechanical, or other approved methods. 


Dust


Fugitive dust and dust emissions would be controlled (see “Air Quality and Climate Change” resource section and WestLand Resources Inc. 2007a for details).


For all action alternatives, except the proposed action, the primary access road and small vehicle plant facility roads would be paved to reduce fugitive dust emissions. 


Unpaved roads would be watered to achieve a 90 percent control efficiency of particulate matter (PM2.5 and PM10).


Light


The “Light Pollution Mitigation Recommendation Report” (Monrad Engineering Inc. 2012) defines voluntary employment of equipment and controls to minimize impacts to below the Pima County Outdoor Lighting Code. 


Noise


Backup alarms will be attenuated to reduce noise (WestLand Resources Inc. 2007a).


Hazardous Materials


In order to reduce potential human health and environmental risks, hazardous materials and substances will be managed and contained within facilities that are designed, constructed, and maintained to meet applicable laws and regulations (WestLand Resources Inc. 2007a). These facilities will include leak containment and recovery systems as required and adequate stormwater management and drainage systems to prevent contamination of outside containment areas.


Arizona National Scenic Trail


The Arizona National Scenic Trail will be rerouted to avoid the mine facilities. The exact location of the reroute varies by action alternative.


Mitigation Required by Permit


As part of the aquifer protection permit, groundwater quality would be monitored (see February 2009 application).


As part of the Multi-Sector General Permit/Stormwater Pollution Prevention Plan, stormwater quality would be controlled and monitored.


The following mitigation measures would be implemented to ensure compliance with Arizona Department of Transportation guidelines and environmental regulations for the Encroachment Permit for improvements to the turnout at Rosemont Junction and a T-intersection and associated improvements along State Route 83 (WestLand Resources Inc. 2012):


· Protected native plants within the construction limits at the site will be impacted by the project; therefore, the applicant will provide the Arizona Department of Agriculture notice at least 20 days prior to the start of construction in accordance with the Arizona Native Plant Law.


· In compliance with Executive Order 13112 regarding invasive species


· all earth-moving and hauling equipment shall be washed at the contractor’s storage facility prior to arriving onsite to prevent the introduction of invasive species seed.


· all disturbed soils that will not be landscaped or otherwise permanently stabilized by construction shall be seeded using species native to the project vicinity.


Additional Mitigation Measures


Fence selected exclusion areas of highest-value riparian habitat to restrict livestock access from breeding areas for sensitive wildlife species. This mitigation measure has been proposed, but details have not been fully proposed.


In order to reduce or avoid impacts to habitats specific to rocky slopes on the east side of the Santa Rita Mountains, including talus slopes, the west side pit operations power loop will be located within the disturbance perimeter of the ultimate pit.


Removal of the perimeter fence after mining operations. 


At the end of mine operations, all unneeded facilities (plant site and roads) would be removed, and these areas would be naturalized by having their contours restored and by being revegetated with native grasses, trees, and shrubs.


Four parcels totaling approximately 4,365 acres have been secured by Rosemont Copper to provide conservation benefits to jurisdictional waters of the U.S. and species listed under the Endangered Species Act that could be affected by the proposed project, although details of the management and conservation opportunities on these lands have not yet been fully proposed:


· Fullerton Ranch – approximately 1,780 acres of semidesert grassland in the Sierrita Mountains 


· Helvetia Ranch North – approximately 940 acres of semidesert grassland on the west side of the northern Santa Rita Mountains near the proposed project’s infrastructure corridor


· Sonoita Creek Ranch – approximately 1,200 acres of semidesert grassland, Madrean evergreen woodland, and riparian habitat along upper Sonoita Creek and includes surface water rights that support two perennial ponds and associated riparian vegetation


· Rosemont Ranch Lands – on the east side of the Santa Rita Mountains totaling approximately 545 acres of semidesert grassland


The protection of prime riparian habitat from livestock use is expected to decrease the further degradation of onsite riparian areas and protect breeding areas for sensitive aquatic species. Keeping the west side pit operations power loop within the perimeter of the pit would reduce potential impacts to the Rosemont and Sonoran talussnails. The removal of the perimeter fence and all unneeded facilities after closure of mining activities and the recontouring and revegetation of these areas would return some of the project area to wildlife habitat. 


The conservation parcels secured by Rosemont Copper would likely provide conservation benefits to listed species potentially affected by the proposed project. Fullerton Ranch contains forage resources for the lesser long-nosed bat and could benefit jaguars and ocelots. Helvetia Ranch North contains Pima pineapple cactus and foraging resources for the lesser long-nosed bat. Sonoita Creek Ranch contains foraging resources for the lesser long-nosed bat, could provide habitat for jaguars, ocelots, and Mexican spotted owls, and has the potential to benefit the conservation of Gila chub, Gila topminnow, Chiricahua leopard frog, and Huachuca water umbel. Rosemont Ranch lands contain foraging resources for the lesser long-nosed bat and could provide habitat for jaguars and ocelots. 
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From: Calhoun, Jean
To: Jones, Larry -FS
Subject: Re: 23 January 2013 RCC Conservation Measures meeting at AGFD
Date: Friday, January 18, 2013 11:25:47 AM


Hi Larry- what is your timeline for the second supplement to BA?
Jean


On Fri, Jan 18, 2013 at 11:15 AM, Jones, Larry -FS <ljones02@fs.fed.us> wrote:


This is a reminder that we are scheduled to have a Rosemont copper mine
Conservation Measures meeting at Arizona Game and Fish Department conference
room, at their Tucson location. The meeting is scheduled from 0900 to 1500, with
an hour break for lunch, on 23 January 2013. Let me know if you have anything to
add to the agenda. See you next week.


 


DRAFT AGENDA


 


·         Status of Supplemental Biological Assessment


·         Work on finalizing Conservation Measures for SBA


·         Discuss roles by the various agencies and proponent


·         Timeline


·         Next steps (including non-T/E)


 


The emphasis of this meeting is finalizing conservation measures so that the SBA
can be submitted soon.


 


--Larry Jones


This electronic message contains information generated by the USDA solely for the
intended recipients. Any unauthorized interception of this message or the use or
disclosure of the information it contains may violate the law and subject the
violator to civil or criminal penalties. If you believe you have received this message
in error, please notify the sender and delete the email immediately.
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-- 
>>>>>>>>>>
Jean A. Calhoun
jean_calhoun@fws.gov
Assistant Field Supervisor
U.S. Fish and Wildlife Service         
201 N Bonita Ave., Suite 141, Tucson AZ  85745
office:  (520) 670-6150 ext. 223
http://www.fws.gov/southwest/es/arizona
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From: Angela Barclay
To: Jones, Larry -FS
Cc: Chris Garrett
Subject: RE: Rosemont BE update
Date: Tuesday, May 08, 2012 8:38:53 AM
Attachments: image001.png


Hi Larry,
 
Do you have any idea when you might get comments back to us? If you can give us a rough idea,
we can schedule it in here.
 
Thanks!
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Tuesday, May 08, 2012 8:11 AM
To: Angela Barclay
Cc: Chris Garrett
Subject: RE: Rosemont BE update
 
Thanks, Angela…this is my highest priority this week…
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Friday, May 04, 2012 4:47 PM
To: Jones, Larry -FS
Cc: Chris Garrett
Subject: RE: Rosemont BE update
 
Larry,
 
By the skin of my teeth, I hereby submit a complete draft of the BA. It still has some comments and
highlighted areas, and the lit cited needs work.
 



mailto:abarclay@swca.com
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Talk to you next week!
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Friday, May 04, 2012 5:11 AM
To: Angela Barclay
Cc: Chris Garrett
Subject: RE: Rosemont BE update
 
Thanks, Angela—I won’t be back in my office until Tues morn, but I am printing this out to go over.
I’m looking at CMs from WestLand also, and will probably send out some info on that, so will get
back to you on that too.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Thursday, May 03, 2012 6:41 PM
To: Jones, Larry -FS
Cc: Chris Garrett
Subject: Rosemont BE update
 
Hi Larry,
 
I have an almost complete draft for you to review (attached) – it is just missing the Effects Analysis
sections for Jaguar and Ocelot. Note that I added Rosemont’s proposed conservation measures, but
I figured working on the Effects Analysis section was a better use of my time than trying to figure
out which AGFD mitigation measures to add. Tomorrow morning is jammed up for me, but I will do
my best to put everything else aside tomorrow afternoon and get a more complete version to you
by COB tomorrow.
 
Thank you for your patience!
 
Angela M. D. Barclay, M. S.
Senior Natural Resource Specialist


SWCA Environmental Consultants
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343 West Franklin Street
Tucson, Arizona 85701
P 520.325.9194 | F 520.325.2033
 


Visit Our Website: http://www.swca.com   


 
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Jones, Larry -FS
To: angela barclay (abarclay@swca.com); brian lindenlaub (blindenlaub@westlandresources.com); Chris Garrett


(cgarrett@swca.com); jim tress (jtress@westlandresources.com)
Cc: Roth, Melinda D -FS; Shafiqullah, Salek -FS
Subject: Plans referenced in the BA
Date: Monday, May 14, 2012 9:39:13 AM


You (in the to: line) will see in my BA review that there are many comments about “plans to write
plans” mentioned, but uncited, in the Biological Assessment. These are listed below, and perhaps
some are actually done. The issue is that there are lots of design features or mitigation claims we
are referring to unwritten plans, and we need to explain what Rosemont Copper Company has
agreed to do, when we can expect the plan (at least a first draft), as well as a citation. If the plan is
unwritten, I would like to see something like “Rosemont Copper Company has agreed to comply
with the following design features [list by bullet or narrative; all confirmed by proponent] in the
proposed  XXXXXXXXXXX Plan, due to the Coronado NF on XX/XX/XXX (XXXXXX, pers. comm.,
XX/XX/XXXX).” Without something to confirm these claims, these won’t mean anything concrete to
FWS. Citations can be formal citations of unpublished reports, or can be a personal
communication, with a date, to be entered into the project record. And where applicable, there
needs to be ties to T and E (such as what is the Light Pollution Mitigation Plan doing to minimize
the likelihood of LLNB abandoning the large roost due to light pollution).
 
I know we are discussing the “plans for plans” today, so this may help in some aspects of those
discussions.
 


1.       Lighting Plan/Light Pollution Plan/ Light Pollution Mitigation Recommendation Report/
Lighting Design Plan. Under these various titles (is there more than one plan?) in some
parts of the BA it says it is completed, while in others it says it is to be completed.


2.       Reclamation Plan/Reclamation and Post-closure Plan.
3.       Dust Control Plan (sounds like it may be done, but uncited, and lists 3 options, but FWS and


FS need to know which, or if they will use any or all of the three, should probably not be
listed as options, or need to be otherwise clarified).


4.       Production and Operation Blasting Plan.
5.       Invasive Species Control Plan (see comments in BA, but this one is particularly important)
6.       Rosemont Copper Project Transportation Plan (what is in it for T and E?)
7.       Water Resource Enhancement Mitigation Plan
8.       Stormwater Pollution Operation Plan
9.       “Monitoring” Plan


 
Thanks. It may sound nitpicky, but I just don’t want FWS to give the plan back for reworking when
we want to initiate Section 7 consultation.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
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300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 








From: Jones, Larry -FS
To: Angela Barclay
Cc: Haessig, Polly A -FS
Subject: RE: Info on past fires for Rosemont Copper analysis
Date: Monday, July 23, 2012 9:34:05 AM


Angela--
 
I don’t know about “reassessment,” but we should include this information in general discussions
and cumulative effect. FYI, there are also quite a number of mine-related activities in the
Patagonias that need to be included in cumulative effects analysis, as there are several recent past,
present, and future that have activity or proposals/pre-proposals. I wasn’t even savvy about these
until very recently! I am cc’ing Polly Haessig, who is on detail here, and really helping us to get our
mining ducks in a row. Anyway, I’m pretty much out of commission for helping with Rosemont
(other than conservation measures/coop bio meeting/consultation) until fall. I think these
additional (or potential) mines and explorations need to be mentioned, especially because the
Patagonias are the link for Mexican Jags and Ocelots into the US (one of only two commonly
referenced corridors).
 
Larry Jones
Biologist
Wildlife, Fish, and Rare Plant program
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Thursday, July 19, 2012 11:03 AM
To: Jones, Larry -FS
Subject: FW: Info on past fires for Rosemont Copper analysis
 
Larry,
 
Have you seen this? Do you think this warrants a reassessment of the bio analysis area? or maybe
just the cumulative effects analysis area?
 
Thanks,
 
Angela
^..^  ^..^
 
From: Shafiqullah, Salek -FS [mailto:sshafiqullah@fs.fed.us] 
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Sent: Thursday, July 19, 2012 10:54 AM
To: Terry Chute
Cc: Roth, Melinda D -FS; Melissa Polm; Angela Barclay; DeAnne Rietz; tchute@gmail.com; Chris Garrett;
Jonathan Rigg; Lara Mitchell
Subject: RE: Info on past fires for Rosemont Copper analysis
 
Hello  Terry,
Forwarding you information you requested.  This is for wildfires where any portion was within
Forest Service jurisdiction and intersects the area of analysis which you provided.  The two
attachments are the table/map with fire specific information (dates and size, etc.) and a zip file
with the GIS shapefiles.  If you need anything else, lets discuss.  Thanks.
 
Salek Shafiqullah, RG, PE
Acting Watershed Program Manager, Coronado NF
520-388-8377    sshafiqullah@fs.fed.us
 
From: Terry Chute [mailto:tchute99@gmail.com] 
Sent: Friday, July 06, 2012 11:54 AM
To: Shafiqullah, Salek -FS
Cc: Roth, Melinda D -FS; Melissa Polm; Angela Barclay; DeAnne Rietz; tchute@gmail.com; Chris Garrett
Subject: Re: Info on past fires for Rosemont Copper analysis
 
Salek,
 
After much discussion with a number of IDT members, here is where we would like to go
with this. 
 
1.  SWCA will prepare a GIS layer that combines the analysis areas for surface water (new
analysis area from what was shown in the DEIS) and biological resources.  This will depict
the geographical area where we need to collect data on past fires.  We will try to get this
to the Forest early the week of July 9th.
 
2.  Here are the sideboards:
    10 acres in size or larger
    Fires from 1987 to present (25 year fire history).
 
3.  Information to provide
    Date
    Acres
    Location (lat/long or legal – just be consistent)
    Human or natural start
 
    If the following information is available and is not difficult to pull together, it would be
useful:
        Available information related to ground disturbance, such as type and length of fire
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line
        Available information related to post fire vegetation condition
       Fire severity, if available
        Post-fire recovery or restoration projects, if any (BAER, seeding, planting, fire line
rehab, weed control, etc.)
 
We need this info as soon as we can get it.  Date, acres and location are critical.  If the
remaining information is not readily available, we can make assumptions about the fires
that will allow us to move forward with the analysis as long as we have data on the date,
acres and location of fires.
 
Please let me know if you have questions or comments.  Thanks
 
Terry
 
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.








From: Everson, Beverley A -FS
To: Shafiqullah, Salek -FS; Kriegel, Debby -FS; Keyes, Walter -FS; Sebesta, Deborah K -FS; Jones, Larry -FS;


Stamer, Marc -FS; McDonald, Charles B -FS; Wilcox, Craig P -FS; Biedenbender, Sharon H -FS; Roth, Melinda D
-FS; Girard, Michele M -FS


Subject: RE: Second Rosemont re-veg team meeting
Date: Tuesday, December 11, 2012 5:50:50 PM
Attachments: Dec.12_2012_Reveg_Team_Agenda.docx


Please see the attached agenda for tomorrow’s meeting.  See you there!  Bev
 
From: Everson, Beverley A -FS 
Sent: Monday, December 03, 2012 2:32 PM
To: Shafiqullah, Salek -FS; Kriegel, Debby (dkriegel@fs.fed.us); Keyes, Walter -FS; Sebesta, Deborah
(dsebesta@fs.fed.us); Jones, Larry (ljones02@fs.fed.us); Stamer, Marc -FS; McDonald, Charles B -FS;
Wilcox, Craig P -FS; Biedenbender, Sharon H -FS; Roth, Melinda (mroth@fs.fed.us); Girard, Michele M -
FS
Subject: Second Rosemont re-veg team meeting
 
We need to meet again to move towards wrapping up our recommendations for revegetation that
will be part of the Rosemont reclamation. 
 
Please let me know of your availability to meet on Dec. 12, all day.
 
(More details on the meeting to follow)


Thanks,


Bev
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December 12, 2012


Rosemont Copper Project 


Revegetation Team Meeting Agenda











Location:  Rm. 6V6, 300 W. Congress, Tucson, AZ.





Time:  11:00 – 4:30





Attendees:  Rosemont Copper Project Revegetation Team





Agenda:





11:00 – 12:00 – Holly Lawson, revegetation and greenhouse and test plot studies, Rosemont Copper Project, presentation, discussion and questions





12:00 – 4:30 –





	Tribal interests in revegetation of the Rosemont Copper Project (Bill)





Opportunities for partnerships with using local seed sources and plant materials for revegetation





Expectations for revegetation success (what is realistic, what can we require?)





	Information and analysis needs for revegetation, and assignments for follow-up





		Plant surveys





		Planting of trees and shrubs – where and what kind





Soil salvaging and placement, preparation for revegetation





Identification of other needs for completing recommendations for revegetation specifications for reclamation and finalizing the MPO


	


Adjourn







From: Roth, Melinda D -FS
To: Kriegel, Debby -FS; Davis, Sarah L -FS; Keyes, Walter -FS; Shafiqullah, Salek -FS; Jones, Larry -FS
Subject: FW: Transmittal of Draft Review of Rosemont Pit Backfill Alternatives
Date: Monday, June 18, 2012 1:29:01 PM
Attachments: image003.png
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FYI.  Short memo from SRK concludes backfill economically infeasible and poses safety concerns –
no decision from Jim yet.
 
From: Chris Garrett [mailto:cgarrett@swca.com] 
Sent: Tuesday, June 12, 2012 1:09 PM
To: Roth, Melinda D -FS; Everson, Beverley A -FS
Cc: Melissa Polm; terry chute
Subject: FW: Transmittal of Draft Review of Rosemont Pit Backfill Alternatives
 
Speak of the devil…
 
Attached is the draft SRK review of the Rosemont pit backfill analysis.   Overall, I think it meets our
needs, although I thought there was maybe a sentence or two where they provided a conclusion
that probably steps beyond just the technical aspects and into Jim’s territory of deciding what is
reasonable or not.
 
Please review—we can request modifications if needed.
 


-          C
 
From: Stone, Claudia [mailto:cstone@srk.com] 
Sent: Tuesday, June 12, 2012 10:01 AM
To: Chris Garrett
Cc: Obie, Valerie; Hoag, Cori
Subject: Transmittal of Draft Review of Rosemont Pit Backfill Alternatives
 
Good morning, Chris:
 
Attached is our draft Technical Memo providing SRK’s professional opinion on three options for
backfilling the Rosemont open pit. If you have questions or need further information, please give
me a call.
 
Best regards,
Claudia
 
Claudia Stone R.G., C.P.G.


Senior Consultant (Environmental Geology)


 
 


SRK Consulting (U.S.),  Inc.
 


3275 West Ina Road, Suite 240, Tucson, AZ 85741 USA
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Memorandum 
To: Chris Garrett Date: June 12, 2012 



Company:  SWCA From: Valerie Obie, BSc, MAOM 



Copy to: Dale Ortman, P.E. Project #:  183100.020 



Subject: Professional opinion on estimated costs and requirements related to three pit backfill 
alternatives - Draft 



 
This review was undertaken and the Technical Memorandum prepared at the request of SWCA and the 
Coronado National Forest, in accordance with a Statement of Work and Request for Cost Estimate from Mr. 
Chris Garrett dated May 17, 2012. This memorandum was prepared by Valerie Obie, B.S., MAOM, Principal 
Consultant (Mineral Economics) and internally reviewed by Corolla Hoag, P.G., Principal Consultant 
(Environmental Geology) of SRK Consulting (U.S.), Inc. (SRK). 



The purpose of this scope of work is to review three scenarios related to post-mine backfill of the proposed 
Rosemont open pit. The scenarios consist of the following: 



1. Partial backfilling the pit to an elevation sufficient to maintain the inward hydraulic gradient of the 
recovering pit lake (hereafter called “partial pit backfill”), 



2. Placing all waste rock material stored in the Waste Rock Storage Area back in the pit (“complete 
waste rock pit backfill”), and 



3. Complete backfilling of all tailings, waste rock, and heap leach materials (“complete pit backfill”). 



SRK reviewed pertinent information provided by Rosemont Copper Company (Rosemont, 2012) related to 
estimated equipment, manpower, unit costs, total costs, rates, and total time required to perform the backfill 
operations. The parameters used to perform this review are summarized in Table 1. 



1 Option 1—Partial Pit Backfill 
Rosemont was asked to provide information on the viability of partially backfilling the open pit 
during late-stage operations and/or after the life-of-mine operations are completed. A partial backfill 
would require a portion of the waste materials to be replaced into the open pit.  



1.1 Summary of Rosemont Partial Pit Backfill Assumptions 
Moose Mountain Technical Services (MMTS) (Rosemont’s mining consultant) estimated the volume 
of material for partial pit backfill to be approximately 84 million tons (3.6 to 4.3 billion cubic feet), 
depending on backfill elevation, or 12 to14 percent of the total waste materials (MMTS, 2009). They 
further estimated that the effort would require 35 months to complete, assuming two 12-hour shifts 
per day, operating 365 days per year.  



The partial backfill would be completed to a pit elevation that would maintain the inward hydraulic 
gradient of the recovering pit lake. At the upper range of evaporation estimates, the post-mine pit 
lake was modeled by Montgomery & Associates to rise to an elevation between 3945 ft. to 4012 ft. 
above mean sea level (ft. amsl). To be conservative, Montgomery & Associates chose the elevation 
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of 3825 ft. as the maximum elevation to which the pit could be partially backfilled and still ensure 
the pit lake would continue to be a terminal sink. MMTS (2009) prepared a backfill analysis using 
this elevation. 



SRK agrees with these backfill parameters and that this backfill option would utilize one shovel with 
a 30-million-short-ton (Mt) per-year capacity and 16 CAT-793D haul trucks having a 250-ton 
payload capacity.  SRK notes that the shovel size is well matched to keeping the designated trucks 
loaded and moving. MMTS (2009) estimated that each truck would haul an average of 398 tons per 
hour.  This average tonnage is based on the truck capacity and distance the material would be hauled.  



To evaluate the MMTS (2009) and Rosemont (2012) productivity estimate, SRK used the same truck 
capacity, which is a known tonnage, and the same estimated speed that MMTS (2009) used, which 
SRK considers a reasonable estimate that includes a safety factor.  SRK then estimated a haul 
distance based on top and bottom haul elevations and a reasonable 10 percent ramp grade. Based on 
these parameters (truck capacity, haul distance, and truck speed), SRK then calculated, as a check, 
that an average haul-cycle time would be 34 minutes, which verified the MMTS (2009) tons per hour 
productivity estimate.  SRK further estimated that the unit cost per ton equals $1.33 based on the 
hourly operating costs for the equipment listed plus the support equipment, which includes 
bulldozers, road graders, water trucks, support loaders, and service vehicles. The estimated unit cost 
per ton for haulage follows current costs for haulage with similar size equipment and estimated haul 
distance. 



SRK estimated that the total operating cost for this option is $111.5M over 3 years. Total personnel 
requirements for this option are estimated at 145. 



For Option 1, SRK agrees that the rebuild cost for five trucks would be $1.5M for each truck. The 
total estimated rebuild cost of $7.5M is reasonable. This Capital Expenditure is not included in the 
total cost estimate prepared by Rosemont (2012) and verified by SRK. 



SRK has reviewed the backfill time, tonnage, unit cost, haul-cycle times, personnel estimates, and 
other parameters prepared by Rosemont (2012). It is SRK’s professional opinion that—using the 
assumptions provided—the Rosemont parameters are reasonable and the Rosemont results for 
Option 1 derived from these parameters are reasonable. Our estimate for Option 1 is higher than 
those estimated by Rosemont, as shown in Table 2. SRK’s professional opinions are based on our 
experience with other mining projects. 



2 Option 2—Complete Waste Rock Pit Backfill 
Rosemont was asked to provide information on the viability of backfilling the pit with all waste rock 
materials excepting the waste rock cover over the closed Heap Leach Facility and the waste rock 
used as tailings buttresses and cover.  



2.1 Review of Complete Waste Rock Pit Backfill Assumptions 
MMTS (2009) estimated the volume of re-handled material for complete waste rock pit backfill to be 
881 million tons and that this would require 15 years to complete, based on two 12-hour shifts per 
day, operating 365 days per year. SRK agrees that two shovels with an average 30 Mt per year 
capacity each and 16 CAT-793D haul trucks having 250-ton payload capacity are appropriate 
equipment to move that volume of material in 15 years. Further two shovels are required to support 
the productivity estimate developed below.  Because the trucks would haul materials only a short 
distance from the waste dump to the pit rim (requiring approximately half the time as Option 1), the 
average haul-cycle time is 15.6 minute, which equates to an average tons hauled per hour of 867.  
The unit cost per ton equals $0.74, based on hourly operating costs for the equipment listed plus 
support equipment that includes bulldozers, road graders, water trucks, support loaders, and service 
vehicles.   
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SRK estimated that the total operating cost for Option 2 is $654.2M over 15 years.  Total personnel 
requirements for this option are estimated at 164. Capital Expenditures have not been included in the 
review of Option 2. 



Two factors reinforced SRK’s decision to rely entirely upon the MMTS parameters to evaluate 
Option 2. These factors consist of the limited data for Option 2 that precluded a check on 
Rosemont’s productivity estimate and the fact that Option 1 was demonstrated to be reasonable. 



SRK has reviewed the backfill time, tonnage, unit cost, haul-cycle times, personnel estimates, and 
other parameters provided by Rosemont (2012). It is SRK’s professional opinion that—using the 
assumptions provided—the Rosemont parameters are reasonable. However, SRK does not agree 
with Rosemont’s unit cost per ton and has derived a lower cost per ton and total operating cost. The 
estimates are compared in Table 2. SRK costs are based on equipment hours times operating cost per 
hour.    



SRK explains our understanding of why these differences occur between Rosemont and SRK unit 
costs per ton in the following simplified example. Productivity between Options 1 and 2 has nearly 
doubled, so twice the tons are being moved using the same number of equipment hours. Cost is 
based on a dollar value per equipment operating hour. Therefore in Option 1, if you run one truck 1 
hour and it costs $360 per hour, you will have moved 400 tons at a cost of $360 per hour. In Option 
2 you will have moved 867 tons in 1 hour, still at a cost of $360 per hour.  



In Option 1, $360/400 tons = 0.90 per ton haulage cost. 



In Option 2, $360/867 tons = 0.42 per ton haulage cost. 



SRK’s professional opinions are based on our experience with other mining projects. 



3 Option 3—Complete Pit Backfill 
Rosemont was asked to provide information on the viability of backfilling all tailings, waste rock, 
and spent Heap Leach materials into the open pit.  



3.1 Review of Complete Pit Backfill Assumptions 
MMTS (2009) estimated the volume of materials to be re-handled to be 1,850 million tons and that 
this would require 22 years to complete, based again on two 12-hour shifts per day, operating 365 
days per year. This backfill option utilizes three shovels with an average 30 Mt per year capacity 
each and 19 CAT-793D haul trucks having 250t payload capacity.  This approach includes trucks 
hauling mined materials a short distance from the waste, leach, and tailings facilities to the pit rim. 
The average haul-cycle time is further reduced to 13.6 minute, which equates to an average tons per 
hour of 996, in comparison with greater haul-cycle times in Option 1 and Option 2. The unit cost per 
ton equals $0.64 based on hourly operating costs for the equipment listed plus support equipment 
that includes bulldozers, road graders, water trucks, support loaders, and service vehicles.   



SRK estimated that the total operating cost for Option 3 is $1,193.3M over 22 years.  Total personnel 
requirements for this option are estimated at 220. Capital Expenditures have not been included in the 
review of Option 3. 



Two factors reinforced SRK’s decision to rely entirely upon the MMTS parameters to evaluate 
Option 3. These factors consist of the limited data for Option 3 that precluded a check on 
Rosemont’s productivity estimate and the fact that Option 1 was demonstrated to be reasonable. 



SRK has reviewed the backfill time, tonnage, unit cost, haul-cycle times, personnel estimates, and 
other parameters provided by Rosemont (2012). It is SRK’s professional opinion that—using the 
assumptions provided—the Rosemont parameters are reasonable. SRK does not agree with 
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Rosemont’s unit cost per ton and has derived a lower unit cost per ton. The estimates are compared 
in Table 2, and the differences are similar to those explained above under Option 2. SRK costs are 
based on equipment hours times operating cost per hour.    



SRK’s professional opinions are based on our experience with other mining projects. 



AMEC (2012) has provided a professional opinion that large loading and haulage equipment is not 
recommended for travel on the Dry Stack Tailings Facility. Although the use of large loading and 
haulage equipment on the tailings facility is neither technically feasible nor advisable, MMTS (2009) 
prepared order-of-magnitude costs for Coronado National Forest that assume this method of moving 
the tailings is feasible. Thus Option 3 assumes that loading and haulage could take place on the Dry 
Stack Tailings Facility in a manner similar to that to be used on the Waste Rock Storage Area. SRK 
concurs with AMEC that the use of large equipment on the tailings facility would require road 
plating and preparation, but under any circumstances, it would not be advisable. 



Table 1 Summary:  MMTS (2009) Production Estimates 



Options Years Shovels Trucks Avg. Cycle Time 
(min)1 



Avg. 
Tons/Hr 



Avg. 
kTons/Yr 



Total kTons to 
be Handled 



No. 1 3 1 16 34.0 398 28,800 84,036 
No. 2 15 2 16 15.6 867 60,120 881,346 



No. 3 22 3 19 13.6 996 86,400 1,850,264 
1 Cycle times were calculated by SRK using MMTS (2009) data. 



Table 2 Summary:  Cost Comparison 



Options Cost per Ton Total Operating Cost 
(US$000) Manpower 



 Rosemont1 SRK2 Rosemont SRK Rosemont SRK 



No. 1 $1.05 $1.33  $88,000  $111,507  177 145 
No. 2 $1.13 $0.74  $996,000  $654,186  200 164 



No. 3 $1.13 $0.64  $2,091,000  $1,193,337  294 220 
1 Rosemont’s Cost per Ton information is proprietary. The estimates SRK has from Rosemont are based on mining costs 
less drilling and blasting, which equal $0.80 per ton. Support costs would add an additional $0.20 to $0.25 per ton.  
2 Source: InfoMine USA, Inc., 2011. 



4 Conclusions and Other Considerations 
4.1 Conclusions 



SRK agrees with the parameters used by Rosemont in preparing cost estimates for three pit-
backfilling alternatives, and finds the parameters to be reasonable. SRK disagrees with the mining 
unit costs used by Rosemont in Options 2 and 3, as explained in the discussion of Option 2. The 
lower unit costs per ton developed by SRK result in lower overall Total Operating Costs for Options 
2 and 3, as shown in Table 2. SRK believes the variation in mining costs are based on productivity, 
namely, that Rosemont did not vary their costs by productivity, rather they held their mining unit 
costs constant at $0.80 per ton. It is SRK’s professional opinion that, even though our unit costs 
differ from those used by Rosemont, the cost of backfilling the pit is unreasonably prohibitive. SRK 
believes that none of the options are feasible owing to reasons in addition to cost, as discussed 
below.  
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4.2 Other Considerations 
Downhill haulage with heavily loaded, large tonnage haul trucks, as proposed in Option 1, is 
generally avoided within open pit operations whenever possible, especially when hauling down ramp 
roads with sharp switchback turns. If this type of haulage is performed, it is typically only for short-
duration repair or construction activities and along short-distance road lengths rather than for 
extensive periods of time over long distances at fairly steep grades. Safety pullouts, ramps, and 
redesign of the switchback turns are not achievable on a final pit configuration because there is no 
room in which to do this. Design for post-closure downhill haulage would need to be incorporated in 
advance, into the ultimate life-of-mine plan. These safety accommodations would decrease the total 
ore tons mined by widening the ramp road and, therefore, would be expected to affect the project 
economics negatively during operations. 



Dumping over the pit rim and pushing materials down over the benches has other safety concerns 
related to the lack of stability the material has before it “locks in” against the opposite pit wall at the 
toe of the pushed debris fan. This fan of dumped material would likely be pushed downwards by 
bulldozer operators who would be exposed to potential risks such as overturning equipment, rock 
avalanches, and burial by unstable material. A risk analysis and safety assessment would need to be 
prepared for each Option.   



5 References 
AMEC, 2012, Vehicle traffic on tailing surface: unpublished memorandum prepared by R.T. Baker, 



P.E., and R. M. Smith, P.E. to D. Krizek, Rosemont Copper Company, 1 May 2012, 1 p. 



Moose Mountain Technical Services, 2009, Backfill pit to 3825 ft. elevation – Revision: unpublished 
memorandum from B. Fong and M. Schulte to F. Semarano, Rosemont Copper Company, 10 
December 2012, 7 p. 



_____ 2012, Backfill pit – All waste options: unpublished memorandum from M. Schulte to F. 
Semarano, Rosemont Copper Company, 2 May 2012, 8 p. 



Rosemont Copper Company, 2012 Response to April 9, 2012 and March 14, 2012 Forest Service 
letters: unpublished letter from K. Arnold to J. Upchurch, Coronado National Forest, 8 May 
2012, 10 p., 3 attachments.  



InfoMine USA, Inc., 2011, CostMine Division, Mine and Mill Equipment Costs 2011, Surface 
Mining Equipment, November 2011. 



6 Reviewer Qualifications 
The reviewer for pit backfill scenarios and assumptions, Valerie Obie, B.S., MAOM, is a Principal 
Consultant (Mineral Economics) with SRK Consulting in Tucson, Arizona. Ms. Obie is a mining 
engineer and mineral economist with more than 20 years of experience in mine planning, mine 
development, and mine costing and economic modeling. Ms. Obie worked as a mine engineer for 12 
years at the San Manuel operations where open pit mining, heap leaching, in-situ leaching, and 
underground mining operations occurred as well as in-pit and out-of-pit waste dumping. She worked 
for Aker Solutions of Tucson and KD Engineering of Tucson in the field of scheduling and cost 
estimation for major mine projects. Ms. Obie prepares economic models integrating life of mine 
production, capital and operating costs, and cash flow analyses for new and existing mine project in 
the U.S. and globally. 
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From: Roth, Melinda D -FS
To: Kriegel, Debby -FS; Shafiqullah, Salek -FS; Everson, Beverley A -FS; Keyes, Walter -FS; Jones, Larry -FS; Davis,


Sarah L -FS; Lefevre, Robert -FS; Gillespie, William B -FS; Schewel, Heidi -FS; Emmett, Tami -FS; McKay,
George -FS; Elek, Arthur S -FS; Lockwood, Sean -FS; Gerhart, Richard A -FS; Campbell, Andrea W -FS;
Belauskas, Alan -FS; Curiel, Eli -FS


Subject: Rosemont comment period extended through January 31st
Date: Friday, January 20, 2012 10:02:55 AM
Attachments: 2012 0119 RCP Comment Extension.docx


I wanted to be sure of the dates before I shared this with folks.  Sorry you read about it in the
newspaper before hearing it internally!
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News Release


USDA Forest Service


Coronado National Forest         


www.fs.fed.us/r3/coronado





Effective Immediately		             CONTACT:     Heidi Schewel (520) 388-8484


								For News Media Use Only





ROSEMONT COPPER PROJECT COMMENT UPDATE


Formal Comment Period Extended Through January 31, 2012








Tucson, AZ (January 19, 2012) – Due to a technical problem, the email inbox set up to receive comments on the Rosemont Copper Project (CoronadoNF@RosemontEIS.us) rejected comments for a brief period January 18.  The Coronado National Forest has extended the formal comment period through January 31, 2012.





Comments may be submitted online at www.RosemontEIS.us; by email at CoronadoNF@RosemontEIS.us; by phone at (888) 654-6646; and by mail at Rosemont Comments, P.O. Box 4207, Logan, UT 84323.
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From: Angela Barclay
To: Chris Garrett; Jones, Larry -FS
Cc: Gerhart, Richard A -FS
Subject: RE: touch bases next week or later?
Date: Tuesday, March 27, 2012 2:18:22 PM


Thursday the 5th should work.
 
Angela
^..^  ^..^
 
From: Chris Garrett 
Sent: Tuesday, March 27, 2012 10:19 AM
To: Jones, Larry -FS; Angela Barclay
Cc: Gerhart, Richard A -FS
Subject: RE: touch bases next week or later?
 
I can make any time work on the 5th…
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Tuesday, March 27, 2012 9:01 AM
To: Angela Barclay; Chris Garrett
Cc: Gerhart, Richard A -FS
Subject: RE: touch bases next week or later?
 
I think it has to be Thursday April 5 (Forest Planners keep walking into my office and putting a
deadline gun to my head for this week). What time is good for you two? Morningish? I can walk
over there.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Friday, March 23, 2012 9:05 AM
To: Chris Garrett; Jones, Larry -FS
Cc: Gerhart, Richard A -FS
Subject: RE: touch bases next week or later?
 
So it looks like either Thursday next week (if I’m not in the field) or Monday or Thursday the
following week?
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Angela
^..^  ^..^
 
From: Chris Garrett 
Sent: Thursday, March 22, 2012 2:14 PM
To: Jones, Larry -FS; Angela Barclay
Cc: Gerhart, Richard A -FS
Subject: RE: touch bases next week or later?
 
We’re meeting with Rick and Jim on Monday to touch base, so I think later in the week would be
good.   Let’s get Angela’s input, since I think her schedule is going to be the toughest to fill on this
end, given the current work on the AZ Trail.   As things stand right now, I think she was planning to
be in the field nearly all week…
 


-          C
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Thursday, March 22, 2012 2:10 PM
To: Angela Barclay; Chris Garrett
Cc: Gerhart, Richard A -FS
Subject: touch bases next week or later?
 
Angela and Chris—
 
I was wondering if we could get together for an hour or so next week…I’m trying to figure out how
to effectively juggle Forest Plan Revision, Rosemont, Rick’s duties (I will be acting biology program
manager starting April), and my other normal duties, so I think it would be good to touch bases
about where we are headed with Rosemont and the SWCA/FS roles. I’ll be in some of next week
(not Mon, prob not Fri, and meetings on Tuesday). Following week I am gone Tues/Wed and prob.
Fri. Thanks.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
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information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.








From: Jason_Douglas@fws.gov
To: Jones, Larry -FS
Cc: scott_richardson@fws.gov
Subject: Re: AZ Trail info
Date: Friday, July 13, 2012 9:41:19 AM


Larry, 


I wanted to follow-up with a written version of the response I gave at the July 9, 2012, co-op agency
meeting. 


The re-routing of the AZT's status as a connected action under NEPA is the FS's determination. As far
as the ESA goes, the re-route wouldn't happen but for the proposed action. Its effects - in this case
potentially beneficial to LLNB - must therefore be considered in section 7 consultation. 


With regards, 


Jason M. Douglas
Fish and Wildlife Biologist
U.S. Fish and Wildlife Service
Arizona Ecological Services Office
201 North Bonita Street, Suite 141
Tucson, Arizona 85745
(520) 670-6150, extension 226 (voice)
(520) 670-6155 (fax)
http://www.fws.gov/southwest/es/arizona/ 


"Jones, Larry -FS" <ljones02@fs.fed.us>


07/03/2012 10:47 AM


To "jason_douglas@fws.gov" <jason_douglas@fws.gov>,
"scott_richardson@fws.gov" <scott_richardson@fws.gov>


cc "angela barclay (abarclay@swca.com)" <abarclay@swca.com>,
"Roth, Melinda D -FS" <mroth@fs.fed.us>


Subject AZ Trail info


Jason and Scott— 
  
Not sure how you want us to deal with this, but the Arizona Trail is proposed to be re-routed around the
proposed Rosemont Mine area. In part, of course, it is a recreational issue, but is also being done as a mitigation
to move the trail away from the vicinity of the large Helena Mine roost for Lesser Long-nosed Bat (LLNB), which
has been documented as having 5,000 or so LLNB. Mindee Roth (our project manager) said we should treat the
proposed re-route as the “preferred alternative” of the re-route.  WestLand has prepared a draft Biological
Evaluation (BE) with tables on effects determinations (and justification) for threatened, endangered, sensitive,
and candidate species. The Biological Assessment (BA) that you have did not include effects from this action per
se, because it was considered a conservation measure (see top of page 115 of BA) for LLNB. Also, it was not
included as part of the BA elsewhere because the route had not been determined yet. 
  
In their BE, WestLand treats the trail as a separate project in that they recommend different effects
determinations (of course, the Forest Service would make those final determinations, anyway). However, Mindee



mailto:Jason_Douglas@fws.gov

mailto:ljones02@fs.fed.us

mailto:scott_richardson@fws.gov

http://www.fws.gov/southwest/es/arizona/





and I would submit that the AZ trail is a connected action under the National Environmental Policy Act, as well as
a conservation measure (near-site mitigation) for LLNB, so the effects determinations should be for the project as
a whole. If you concur (so to speak), it would seem that we should provide you a document that includes more
information about the route and effect narratives for affected species, to complement the information on the
preferred alternative, but determinations would not change (e.g., the re-route may indeed be beneficial to LLNB
in of itself, but there will still be a loss of 200,000-300,000 agaves and the potential for roost abandonment from
food resource loss and light pollution, so this would trump the beneficial effect of moving the trail). 
  
What are your thoughts? Feel free to call me after you mull this over. 
  
Larry Jones 
Biologist 
Acting Wildlife, Fish, and Rare Plant program manager 
Climate Change Coordinator 
SW PARC Senior Chair 
Coronado National Forest 
300 W Congress 
Tucson, AZ 85701 
  
520-388-8375 
ljones02@fs.fed.us 
 


This electronic message contains information generated by the USDA solely for the
intended recipients. Any unauthorized interception of this message or the use or
disclosure of the information it contains may violate the law and subject the violator
to civil or criminal penalties. If you believe you have received this message in error,
please notify the sender and delete the email immediately.








From: Angela Barclay
To: Jones, Larry -FS
Cc: Chris Garrett
Subject: RE: moving forward on BA
Date: Sunday, April 29, 2012 4:49:16 PM
Attachments: draft_BA_29April2012_no figs_up to Effects Analysis.docx


Hi Larry,
 
Well, I didn’t get as far as I hoped to this weekend, so I’m attaching the draft BA up to the Effects
Analysis section. Even though I have some of the Effects Analysis section done, I would prefer to
send sections to you in logical chunks. I should be able to spend most of tomorrow on this, and then
I’ll work on it daily this week (except when I’m getting ready for bat surveys) until I have a
complete draft. Stay tuned…
 
Thanks for your patience.
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Friday, April 27, 2012 1:42 PM
To: Angela Barclay
Subject: RE: moving forward on BA
 
I’ll look this over but save comments for the whole thing (i.e., so if you can send it in its entirety
Monday, that would be good...I expect I will mostly comment on the second half, since that is the
meat of the document)
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Thursday, April 26, 2012 3:51 PM
To: Jones, Larry -FS
Cc: Chris Garrett
Subject: RE: moving forward on BA
 
Larry,
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Executive Summary


The U.S. Forest Service (Forest Service) is requesting to initiate formal consultation with the U.S. Fish and Wildlife Service (USFWS), pursuant to Section 7(a)(2) of the Endangered Species Act of 1973 (ESA), as amended, because the proposed Rosemont Copper Project (proposed project) in the Santa Rita Mountains may affect listed species, and as well as designated and proposed critical habitat. This biological assessment was prepared as part of ESA consultation for the proposed federal action and to establish a foundation to support the requested Section 7 consultation for listed species. The most recent USFWS species lists for Pima and Santa Cruz counties (Appendix A) were reviewed, and on the basis of this review, a search of the Heritage Data Management System (Appendix B) and pertinent literature, correspondence with the Forest Service, and meetings between the Forest Service and USFWS, it was determined that 10 threatened or endangered species have a reasonable potential to occur in the action area and thus are included in the biological assessment: Chiricahua Leopard Frog (Lithobates [Rana] chiricahuensis), Gila Chub (Gila intermedia), Gila Topminnow (Poeciliopsis occidentalis occidentalis), Huachuca water umbel (Lilaeopsis schaffneriana var. recurva), Jaguar (Panthera onca), Lesser Long-nosed Bat (Leptonycteris curasoae yerbabuenae), Mexican Spotted Owl (Strix occidentalis lucida), Ocelot (Leopardus pardalis), Pima pineapple cactus (Coryphantha scheeri var. robustispina), and Southwestern Willow Flycatcher (Empidonax traillii extimus). Threewo of the 10 species have designated critical habitat (Chiricahua Leopard Frog, Gila Chub and Mexican Spotted Owl) and two one of the 10 species have proposed critical habitat within the action area (Chiricahua Leopard Frog and Southwestern Willow Flycatcher). Table ES1 summarizes the effects determinations for the 10 species. For the remaining nine species listed as threatened or endangered by USFWS for Pima and/or Santa Cruz counties, the action area is either clearly beyond the known geographic or elevational range of these species and/or it does not contain vegetation or landscape features known to support these species. 


Table ES1. Summary of Effects Determinations for the Proposed Action


			Species


			Listing Status


			Effects Determination





			Chiricahua Leopard Frog


			Threatened, designated proposed critical habitat


			May Affect, Likely to Adversely Affect (species); Not Likely to Result in Destruction May Affect, Not Likely to Adversely Affect (designated proposed critical habitat)	Comment by Angela Barclay: We need to make a decision on this





			Gila Chub


			Endangered, designated critical habitat


			May Affect, Not Likely to Adversely Affect (species and ); May Affect, Likely to Adversely Affect, but Not Likely to Result in Destruction (designated critical habitat)





			Gila Topminnow


			Endangered


			May Affect, Not Likely to Adversely Affect





			Huachuca water umbel


			Endangered


			May Affect, Not Likely to Adversely Affect





			Jaguar


			Endangered


			May Affect, Not Likely to Adversely Affect





			Lesser Long-nosed Bat


			Endangered


			May Affect, Likely to Adversely Affect





			Mexican Spotted Owl


			Threatened, designated critical habitat


			No Effect (species and designated critical habitat)





			Ocelot


			Endangered


			May Affect, Not Likely to Adversely Affect





			Pima pineapple cactus


			Endangered


			May Affect, Likely to Adversely Affect





			Southwestern Willow Flycatcher


			Endangered, proposed critical habitat


			May Affect, Not Likely to Adversely Affect (species); Not Likely to Result in Destruction Adverse Modification (proposed critical habitat)








The project area is defined as all areas in which any ground disturbance would take place as a result of theis proposed project, the Barrel Alternative (i.e., the preferred alternative as chosen by the forest supervisor), including the mine pit, waste rock piles, tailings, leach-pad, access roads, utility corridors (the Tucson Electric Power [TEP] Preferred Alternative and water line), and on-site facilities (i.e., the mine “footprint”). The project area acreage, expected to result in direct impacts resulting from project activities, is 7,016 acres.


The action area is defined as the project area plus the a larger, surrounding area that may experience direct or indirect temporal and spatial of potential effectsimpacts from the project for each species discussed in subsequent sections of this report. Temporally, the potential on-site and off-site impacts resulting from the proposed project encompass all the activities associated with construction, operation, reclamation, and postclosure. The action area for this analysis is based on 1) the area of the mine footprint; 2) areas outside the mine footprint that may be affected by noise, dust, light pollution, and other mining activities; 3) all areas for which mining activity may affect groundwater and surface water; and 4) other areas outside the footprint that are related to mining activity, such as road modifications, power lines, and pipelines (i.e., connected or interrelated/ interdependent actions); and 5) downstream areas potentially affected by the proposed action alternatives. The action area includes approximately 145,513190 acres, including the footprint of the Barrel and TEP alternatives, and is located primarily in Pima County but also encompasses a small portion of Santa Cruz County;, and  65,261 acres within the action area are on Forest Service and Bureau of Land Management (BLM) lands, and the remaining 79,929 acres within the action area on Arizona State Land Department (ASLD) Trust Lands and private land. Included in the BLM acreage within the action area, primarily as a result of expected groundwater drawdown impacts within Cienega Creek and Empire Gulch, is a large portion of Las Cienegas National Conservation Area (NCA), which includes BLM-administered wetlands and provides aquatic and riparian habitat supporting Chiricahua Leopard Frog, Gila Chub, Gila Topminnow, Huachuca water umbel, designated Critical Habitat for Gila Chub and Chiricahua Leopard Frog, and proposed Critical Habitat Southwestern Willow Flycatcher. The larger action area was drawn to consider the impacts of noise, dust, light pollution, groundwater drawdown, and surface water reduction; however, the impacts of noise, dust, light pollution, groundwater drawdown, and surface water reduction are unlikely to occur within the entire 145,513 acres of the action area.  	Comment by Angela Barclay: May change


The action area includes vegetation communities, surface water drainages, and on-site physical and topographic features (e.g., mountains, caves and mine adits/shafts, seeps and springs, stock tanks, rocky outcrops, etc.) that may be directly impacted by the proposed project. The action area also includes the indirect downgradient effects on the surface water and groundwater environments that would result from the on-site diversion and impoundment of surface water;[footnoteRef:1] the indirect effects on springs and seeps surrounding the proposed project area;[footnoteRef:2] and the indirect effects of noise,[footnoteRef:3] dust, and light[footnoteRef:4] resulting from mining and transportation activities. Therefore, the action area includes the following: 1) springs and drainages that receive surface water discharge from the mine site, including Davidson Canyon Wwash to past its confluence with Cienega Creek to Pantano Dam; 2) springs and seeps within the area of projected groundwater drawdown associated with the mine pit, including Empire Gulch and Cienega Creek which contain BLM-administered wetlands; and 3) areas adjacent to the mine site and transportation corridors that may be impacted by noise, dust, and light. The temporal analysis period includes 24 hours of light and noise for at least 20 years and the potential for groundwater drawdown for up to 1,000 years after closure of the mine. Impacts to downstream water quality would occur as a result of runoff from tailings and waste rock piles, and disruption of surface water flow would result from the capture of runoff in the pit. Downstream impacts to water quality and/or disruption of surface water flow resulting from the capture of runoff in the pit are only expected to occur along the Barrel Canyon drainage and through Davidson Canyon until to its confluence with Cienega Creek.  [1:  The action area is partially defined by a combination of the extent of the Montgomery and Associates Inc. (2010) and Tetra Tech (2010) 5-foot drawdown contours of the 1,000-year models.]  [2:  Ibid.]  [3:  The action area is partially defined by 50 A-weighted decibel (dBA) surface blasting and 55 dBA traffic noise contours, an area that is approximately 54,336 acres (Tetra Tech 2009).]  [4:  The action area is partially defined by the results of the Dark Sky Partners LLC’s (2010) analysis on the night sky and includes the three observation locations that will received the most impacts from increased light resulting from the proposed project.] 
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PROJECT OVERVIEW


This section describes the proposed action, general location, setting, and consultation history. This biological assessment (BA) was prepared as part of Endangered Species Act (ESA) consultation for the proposed federal action and to establish a foundation to support the requested Section 7 consultation for listed species. The most recent U.S. Fish and Wildlife Service (USFWS) species lists for Pima and Santa Cruz counties were reviewed (Appendix A), and on the basis of this review, a search of the Heritage Data Management System (Appendix B) and pertinent literature, correspondence with the U.S. Forest Service (Forest Service), and meetings between the Forest Service and USFWS, it was determined that 10 threatened or endangered species have a reasonable potential to occur in the action area and thus are included in the BA: Chiricahua Leopard Frog (Lithobates chiricahuensis), Gila Chub (Gila intermedia), Gila Topminnow (Poeciliopsis occidentalis occidentalis), Huachuca water umbel (Lilaeopsis schaffneriana var. recurva), Jaguar (Panthera onca), Lesser Long-nosed Bat (Leptonycteris curasoae yerbabuenae), Mexican Spotted Owl (Strix occidentalis lucida), Ocelot (Leopardus pardalis), Pima pineapple cactus (Coryphantha scheeri var. robustispina), and Southwestern Willow Flycatcher (Empidonax traillii extimus). Threewo of the 10 species have designated critical habitat (Chiricahua Leopard Frog, Gila Chub and Mexican Spotted Owl) and two one of the 10 species have proposed critical habitat within the action area (Chiricahua Leopard Frog and Southwestern Willow Flycatcher). For the remaining nine species listed as threatened or endangered by USFWS for Pima and/or Santa Cruz counties, the action area is either clearly beyond the known geographic or elevation range of these species and/or it does not contain vegetation or landscape features known to support these species (see SWCA Environmental Consultants [SWCA] 2011:Table 2).


Federal Nexus


This BA, prepared by SWCA for the Forest Service, addresses the proposed action, in compliance with Section 7(a)(2) of the ESA of 1973, as amended. Section 7 of the ESA requires that, through consultation 
(or conferencing for proposed species) with the USFWS, federal actions not jeopardize the continued existence of any threatened, endangered, or proposed species or result in the destruction or adverse modification of critical habitat. This BA evaluates the potential effects of the proposed Rosemont Copper Project (proposed project) on species and critical habitat that are federally listed under the ESA. Specific project design elements are identified that avoid or minimize adverse effects of the proposed project on listed species and/or critical habitat (designated and proposed). 


In order to construct the Rosemont Copper Mine and supporting infrastructure, Rosemont Copper Company (Rosemont Copper) would require permits from both the Forest Service, the U.S. Army Corps of Engineers (USACE), and the Bureau of Land Management (BLM). The Forest Service, as the lead federal agency for the consultation, is required to assess the effects of the proposed action to species listed or proposed for listing under the ESA as well as proposed and designated critical habitat. This assessment is also being conducted to support the National Environmental Policy Act (NEPA) process, as part of an draft environmental impact statement (DEIS) that has been written by land managers for the Nogales Ranger District of the Coronado National Forest (the Coronado) in response to a preliminary Mine Plan of Operations (MPO) submitted by Augusta Resource Corporation, the parent company of Rosemont Copper, for development of their mining claim of the Rosemont ore deposit. The same preliminary MPO (WestLand Resources Inc.[WestLand] 2007) was also submitted to the BLM for concurrent consideration. The preliminary MPO (hereafter referred to as MPO) presented in this document addresses activities proposed on lands administered by both the Forest Service and BLM, for which federal decisions are required. 	Comment by Angela Barclay: Delete if no longer signatory	Comment by Angela Barclay: Delete if no longer signatory	Comment by Angela Barclay: Delete if no longer signatory


The Forest Service is required to consider the MPO (WestLand 2007), which addresses construction, operation, closure,and  reclamation, and post-closure activities of an open-pit mine and related facilities on claims held by Rosemont Copper, and, if necessary, prepare an amendment to the Coronado National Forest Land and Resource Management Plan (Forest Service 1986) (forest plan) to allow specific mining activities to be undertaken on National Forest System land. The Forest Service purpose and need for action is mandated by its statutory responsibility under the Mining Act of 1872, which requires that it consider applications for use of National Forest System land for purposes of extracting ore that is in the public interest and that is identified as appropriate in the governing the forest plan. The Forest Service is required to respond to Rosemont Copper’s assertion of its mineral rights to the Rosemont deposit and also meet its responsibilities to manage surface resources consistent with other laws, including, but not limited to, the ESA of 1973, as amended. 


The purpose and need for BLM action is to determine whether or not to approve right-of-way grants for: an electrical transmission line; water pipeline, including a booster pump station; and an access road, all of which will serve the mine. In processing the grant applications, BLM must consider land status, affected resources (including federally listed species), resource values, environmental conditions, and the concerns of various interested parties in accordance with the BLM Manual and Handbook 1790-1 and Departmental Guidance (516 DM 1-7). 	Comment by Angela Barclay: Delete if no longer signatory


The purpose of the Regulatory Program of the USACE is to protect and maintain the navigable capacity of the nation's waters. The USACE Regulatory Program is committed to protecting the Nation's aquatic resources, while allowing reasonable development through fair, flexible and balanced permit decisions. It is the USACE’s responsibility to evaluate the Clean Water Act Section 404 permit application for impacts to jurisdictional waters of the U.S., including wetlands, and to determine whether to issue a permit for the proposed project. For all aspects of the proposed project, including road and utility line crossings of waters of the United States, an individual permit will be required. The decision regarding which activities are jurisdictional will be made by the USACE.


Consultation History


A meeting between the Forest Service and USFWS was held on August 5, 2009, to discuss the proposedis project, and it was determined that 10 threatened or endangered species occur or have a reasonable potential to occur in the action area. Two additional informal meetings between the Forest Service and USFWS were held to discuss the status of the BA, Section 7 ESA consultation, and conservation measures on July 18 and August 24, 2011, and two meetings were held on February 14 and March 8, 2012 to discuss the draft BA and conservation measures.


Project Area and Setting


The project area is defined as all areas in which any ground disturbance would take place as a result of this proposed project, the Barrel Alternative (i.e., the preferred alternative as chosen by the forest supervisor), including the mine pit, waste rock piles, tailings, leach-pad, access roads, utility corridors (the Tucson Electric Power [TEP] Preferred Alternative and water line), and on-site facilities (i.e., the mine “footprint”) (Figure 1). The project area acreage, expected to result in direct impacts resulting from project activities, is 7,016 acres. The proposed project is located in the Helvetia mining district, approximately 30 miles southeast of Tucson, in Pima County, Arizona. The project site is just west of State Route (SR) 83, on the northern edge of the Santa Rita Mountains (see Figure 2). The area covered by Rosemont Copper’s patented claims, unpatented claims, and fee lands totals approximately 14,880 acres and includes all or portions of the Rosemont, Peach-Elgin, Broad Top Butte, and Copper World deposits. The preferred alternatives of the main project components are in Pima County, Arizona, Gila and Salt River Baseline and Meridian, and legal descriptions for the as follows:


The perimeter fence: Sections 19–21 and 28–33, Township 18 South, Range 16 East; Sections 1 and 12, Township 19 South, Range 15 East; Sections 24, 25, and 36, Township 18 South, Range 15 East; and Sections 4–8, Township 19 South, Range 16 East. 


The corridor for the water line and electrical-transmission line: Sections 17, 20, 21, 27-29, and 32-35, Township 17 South, Range 14 East; Sections 1, 2, and 12, Township 18 South, Range 14 East; Sections 7, 17, 18, and 20-24, Township 18 South, Range 15; and Sections 19 and 30, Township 18 South, Range 16 East. 


The primary access road corridor: Sections 19–22 and 30, Township 18 South, Range 16 East.


The secondary access road corridor: Sections 22–24, Township 18 South, Range 15 East and Sections 19 and 30, Township 18 South, Range 16 East.









Figure 1. Preferred alternative, i.e. Barrel Alternative.






Figure 2. Action area for biological resources.	Comment by Angela Barclay: New figure will show extension of action area along Cienega Creek to Pantano Dam






Project Action Area


The action area is defined as the project area plus a larger, surrounding the area that may experience direct or indirect temporal and spatial of potential effectsimpacts for each species discussed in subsequent sections of this report (Figure 2).from the project. Temporally, the potential on-site and off-site impacts resulting from the proposed project encompass all the activities associated with construction, operation, reclamation, and postclosure. The action area for this analysis is based on 1) the area of the mine footprint; 2) areas outside the mine footprint that may be affected by noise, dust, light pollution, and other mining activities; 3) all areas for which mining activity may affect groundwater and surface water; and 4) other areas outside the footprint that are related to mining activity, such as road modifications, power lines, and pipelines (i.e., connected actions); and 5) downstream areas potentially affected by the proposed project. The action area totals approximately 145,513 145,190 acres, including the footprints of the Barrel Alternative and TEP Preferred aAlternatives, and is located primarily in Pima County but also encompasses a small portion of Santa Cruz County; 65,261 acres within the action area are on Forest Service and BLM lands, and the remaining 79,929 acres within the action area on Arizona State Land Department (ASLD) Trust Lands and private land. Included in the BLM acreage within the action area, primarily as a result of expected groundwater drawdown impacts within Cienega Creek and Empire Gulch, is a large portion of Las Cienegas National Conservation Area (NCA), which includes BLM-administered wetlands and provides aquatic and riparian habitat supporting Chiricahua Leopard Frog, Gila Chub, Gila Topminnow, Huachuca water umbel, designated Critical Habitat for Gila Chub, and proposed Critical Habitat for Chiricahua Leopard Frog and Southwestern Willow Flycatcher. The larger action area was drawn to consider the impacts of noise, dust, light pollution, groundwater drawdown, and surface water reduction; however, the impacts of noise, dust, light pollution, groundwater drawdown, and surface water reduction are unlikely to occur within the entire 145,513 acres of the action area.  	Comment by Angela Barclay: This may change	Comment by Angela Barclay: This may change


The action area includes vegetation communities, surface water drainages, and on-site physical and topographic features (e.g., mountains, caves and mine adits/shafts, seeps and springs, stock tanks, rocky outcrops, etc.) that may be directly impacted by the proposed project. The action area also includes the indirect downgradient effects on the surface water and groundwater environments that would result from the on-site diversion and impoundment of surface water;[footnoteRef:5] the indirect effects on springs and seeps surrounding the proposed project area;[footnoteRef:6] and the indirect effects of noise,[footnoteRef:7] dust, and light[footnoteRef:8] resulting from mining and transportation. Therefore, the action area includes the following: 1) springs and drainages that receive surface water discharge from the mine site, including Davidson Canyon Wwash to past its confluence with Cienega Creek to Pantano Dam; 2) springs and seeps within the area of projected groundwater drawdown associated with the mine pit, including Empire Gulch and Cienega Creek which contain BLM-administered wetlands; and 3) areas adjacent to the mine site and transportation corridors that may be impacted by noise, dust, and light. The temporal analysis period includes 24 hours of light and noise for at least 20 years and the potential for groundwater drawdown for up to 1,000 years after closure of the mine. Impacts to downstream water quality would occur as a result of runoff from tailings and waste rock piles, and disruption of surface water flow would result from the capture of runoff in the pit. Downstream impacts to water quality and/or disruption of surface water flow resulting from the capture of runoff in the pit are only expected to occur along the Barrel Canyon drainage and through Davidson Canyon until to its confluence with Cienega Creek.  [5:  The action area is partially defined by a combination of the extent of the Montgomery and Associates Inc. (2010) and Tetra Tech (2010) 5-foot drawdown contours of the 1,000-year models.]  [6:  Ibid.]  [7:  The action area is partially defined by 50 A-weighted decibel (dBA) surface blasting and 55 dBA traffic noise contours, an area that is approximately 54,336 acres (Tetra Tech 2009).]  [8:  The action area is partially defined by the results of the Dark Sky Partners LLC’s (2010) analysis on the night sky and includes the three observation locations that will received the most impacts from increased light resulting from the proposed project.] 







Project Description	Comment by Angela Barclay: I changed as much as I had documentation on that has changed. Seems like there was some discussion of adding a Sustainability section?


The Barrel Alternative (see Figure 1) was developed during the NEPA process to respond to the significant issues regarding potential impacts on biological resources, cultural resources, recreation, and the surface water component of water resources. The Barrel Alternative places all of the tailings and waste rock in upper Barrel Canyon and the lower portion of Wasp Canyon. Prohibiting mine tailings or waste in McCleary Canyon permanently maintains its contribution of surface water flow to the Barrel Canyon drainage system, albeit in a somewhat decreased capacity during operations by requiring runoff from the plant site to be retained, and increases the drainage area that may be diverted through the McCleary Canyon channel. 


The Barrel Alternative incorporates a waste rock perimeter buttress that would completely surround the dry-stack tailings, and the heap leach facility would be located in the same place as for the other alternatives. In order to maintain concurrent reclamation of final outer slopes, waste rock is initially placed in berms along the outside edge of the waste rock area, followed by waste rock and tailings placement behind the berms. The heap leach facility would ultimately be encapsulated within the waste rock and tailings facilities. The tailings conveyor system would require modification to accommodate the relocated tailings facility. Surface water management facilities include diversions around the facility to convey storm events upgradient of the pit, operating facilities, and waste rock and tailings storage areas and to place the water back into drains or other control structures. 


Diversion and stormwater control facilities would include the following: 


Replacing the central drain with a series of flow-through drains and drainage basins located beneath or adjacent to the dry-stack tailings facility to improve overall stormwater drainage capacity and reduce the possibility that stormwater that has contacted tailings could comingle with stormwater discharged off-site. 


Redesigning the diversion and stormwater management plan and including more conservative storm design criteria for surface water control structures to increase the capacity of stormwater control structures. 


Modifying the process water temporary storage pond and adding a double liner with a leak collection and removal system to the process water containment to improve the containment of process water and separate stormwater from process water. 


Realigning the primary access road to avoid Scholefield Canyon, reduce its visibility, decrease stormwater runoff into the Barrel Canyon drainage system, and reduce impacts to riparian vegetation. 


Extraction of ore from an approximately 2,900-foot-deep open-pit mine would be conducted primarily on private land. Processing, waste management, and other support facilities are proposed to be located on the Coronado; project infrastructure, such as utilities, would be located on BLM and ASLD land. Access to mining claims would originate on SR 83 east of the proposed project area. Production estimates include 234 million pounds of copper, 4.5 million pounds of molybdenum, and 2.7 million ounces of silver annually over an active mining period of approximately 20 years. Mine construction and closure activities would take an additional 5 years.	Comment by Angela Barclay: Delete if no longer signatory


Project-related activities include the following:


Construction, operation, and reclamation of an open pit copper, molybdenum, and silver mine primarily on private land;


Construction, operation, and reclamation of an ore processing plant, tailings, waste rock, and leach facilities on the Coronado land adjacent to the pit; 


Construction and operation of infrastructure, such as utilities and their corridors, on non–Coronado land;


Construction of a new access road, leach field, retention structures, wells, ore transportation systems, and test reclamation plots;


Use of existing roads, new road construction, and maintenance of both;


Labor requirements for construction, operation, processing, and reclamation;


Implementation of conservation measures for minimization and mitigation to avoid or minimize impacts;


Closure, reclamation, and maintenance of the mine and related facilities; and


Resource monitoring during construction, operation, and reclamation.


Rosemont Copper’s proposal is to mine the Rosemont deposit. The proposed project would result in the direct disturbance of approximately 7,016 acres, including 1,267 acres of private land, 5,651 acres administered by the Coronado, 3 acres administered by the BLM, and 95 acres of ASLD land. The facilities and activities described in this section are typical of open-pit mine sites. The descriptions below, however, are specific to the components for the proposedis project. The mine pit is where blasting and drilling activities would occur. The waste rock and tailings would be transported and processed within the corresponding facilities. Lighting and waste disposal would take place at the plant site and support facilities. A perimeter fence would be constructed, encompassing the main mining and processing operations excluding portions of the access roads, and some National Forest System lands would be unavailable for public use during the 25-year mine life. A legal closure order would be issued by the Coronado, and notices would be posted along the fencing. Perimeter fencing would consist of a standard 4-strand barbed wire fence (with the bottom wire bare, in accordance with BLM and Arizona Game and Fish Department [AGFD] fencing standards). Sections of the perimeter fence would be removed following closure after considering grazing and safety needs. Portions of the site, including the mine pit, would remain fenced off and closed to the public indefinitely for safety reasons.


Pit 


Preproduction stripping of overlying rock would require 18 months to prepare for full-scale mining operations, train work crews, construct access and haul roads, and clear and grub the pit and waste rock storage areas that would be disturbed during the initial years of operation. Open-pit mining would be used to excavate ore to recover copper, molybdenum, and silver. The roughly circular open-pit mine would measure between 6,000 and 6,500 feet in diameter at the end of mine life, with a final depth of 1,800 to 2,900 feet, depending on the elevation of the pit rim. Pit slope angles between roads would be controlled by rock strength and would range between 28 and 48 degrees. The mine would produce a total of approximately 550 million tons of ore and 1,288 million tons of waste rock. The pit would disturb approximately 955 acres: 590 acres on private land and 365 acres on National Forest System lands. 


Blasting and Drilling


Blasting would be required prior to excavation of the ore and waste rock, conducted daily, and limited to daylight hours, typically between 9 a.m. and 4 p.m. Blasting would typically occur once a day with an ammonium nitrate and fuel oil explosive. Dry bulk ammonium nitrate would be stored in silos located at the plant site. Wet hole blasting requires the use of emulsion and/or slurry, which would be stored in tanks onsite. Mixed ammonium nitrate and fuel oil would be transported and loaded using special trucks designed for that purpose. Blasting detonators (caps, delays, cord, and boosters) would be stored in special magazines and transported in separate vehicles. All explosives management would be done in accordance with applicable rules, regulations, and safety standards. 


Ore Processing 


The mine contains two types of ore, sulfide and oxide, each requiring a different process to recover the metals. The metal concentrate and copper cathodes are the products to be sold by the proposed operation; further refining and metal recovery would be done off-site by other companies. Ore would be mined over a 20-year period at an approximate rate of 75,000 tons per day, and waste rock would be produced at a rate of 195,000 to 267,000 tons per day. Oxide ore would be mined out in the first 6 to 7 years of the proposed project, while sulfide ore would be produced throughout the mine operation. 


Sulfide ore would be sent through a circuit of crushers, grinding mills, and ball mills to reduce the rock size to a sand consistency. A flotation circuit would separate the copper and molybdenum concentrates from the waste material. The concentrates would then be dewatered, thickened, filtered, and loaded for shipment. These dry-stack tailings would then be conveyed to the storage facility and placed in the dry-stack tailings disposal facility, while the water returns to the process for recycled use.


Oxide ore is located within the top portions of the excavated pit and is expected to be processed only within the first 6 to 7 years of the proposed project. Oxide ore would be sent to a lined heap leach pad, where the ore would undergo a leaching process. Processing would include the placement of a system similar to drip irrigation for the delivery of a weak acid to leach the metals out of the ore. The leach solution would seep through the oxide ore heap, separating copper ions from the ore, which would be routed to the solvent extraction and electrowinning facility for the production of high purity “cathode” copper plates. The solvent extraction and electrowinning facility would recover copper from the leach solution using an extraction and stripping process that culminates in an electroplating process and would continually recirculate the process solutions. The heap leach pad and ponds would ultimately be encapsulated within the waste rock storage area. 


Waste Rock and Tailings Placement 


Waste rock, which consists largely of chemically basic limestone and other largely non-acid-generating rocks, would be placed in areas located outside the proposed open pit. The dewatered tailings would be sent via conveyor belt to the unlined dry-stack tailings disposal area, where the tailings would be deposited, stacked, and compacted as needed. Ultimately, the tailings would be encapsulated, or covered, completely by a thick layer of waste rock. 


Transportation of ore, waste rock, and tailings would occur only in the mine area, which is closed to the public for safety reasons. Ore and waste rock would be moved in large, off-highway haul trucks. Roads for the haul trucks would be constructed both within the open pit and between the pit and the plant, heap leach, tailings facility, and waste rock storage area. Haul roads would be approximately 125 feet wide, including safety berms and drainage ditches, and no steeper than 10% to 12%. Maximum truck speed would be 35 miles per hour. Haul roads are temporary and regularly move based on the locations of material placement. 


Sulfide ore would be transported from the pit to a crusher in mine haul trucks; following crushing, the sulfide ore would be transported via conveyors to the grinding and flotation unit. Dewatered tailings would be transported using a conveyor system from the dewatering plant to the tailings facility for final placement. The tailings facility would consist of perimeter buttresses constructed from waste rock that would be placed using haul trucks traveling on haul roads. Oxide ore would be transported in mine haul trucks from the pit and placed directly on the lined heap leach pad for processing.


Plant Site and Support Facilities 


Facilities necessary to support the Rosemont Copper mining and ore processing operations include buildings and structures, such as administration buildings, change house, warehouse with laydown yards, analytical laboratory, light vehicle and process maintenance building, mine truck shop, mine truck wash and lube facility, powder magazines and ammonium nitrate storage, main guard shack with truck scale, and fuel and lubricant storage and dispensing facilities. 


Lighting 


The most current outdoor lighting plan proposed by Rosemont Copper (M3 Engineering and Technology Corporation 2011) describes lighting elements, including the amount of lumens expected from these sources and how that compares with the current Pima County Lighting Code. While some particular areas might not use the code’s prescribed lighting fixtures for this reason, the lumens emitted per acre of the project area should meet the code, according to the report. All roadway and parking lot areas would use low pressure sodium fixtures set 123 feet apart on 2-lane haul roads and 225 feet apart on light truck roads. While the primary access road was not addressed in the initial design, the amount of lumens was projected using only full cut-off low pressure sodium fixtures. Elevated hazard areas, such as the mine process area and pit, would mostly require high pressure sodium lighting fixtures. The high pressure sodium lamps would be around the buildings in the process areas and concentrated around the large shovel working areas in the pit. With a total of three shovels, three drills, and two loaders with various sized lamps, there would numerous high pressure sodium fixtures ranging from 35 to 1,000 watts. The only low pressure sodium lighting fixtures in this area would be used at a refueling site and explosives storage facility. Lighting on the leach pads would be portable, may be dependent on ore processing schedules, and would be specified as high pressure sodium with shields. According to the detailed site general electrical design, there would be a total of twelve 200-watt and four hundred seventy-five 90-watt low pressure sodium fixtures, and there would be nineteen 200-watt, eighty-six 90-watt, eleven 70-watt, twenty-one 50-watt, and three hundred thirty-four 35-watt high pressure sodium fixtures. The proposed project lies within an area of concern relative to the effects of light pollution (Monrad Engineering, Inc. 2012). Because the proposed project will operate around the clock, additional light pollution is of concern to astronomical interests and to the environmental community in general. Neither the existing 2006 Pima County Outdoor Lighting Code (PCOLC) nor the draft 2011 PCOLC have jurisdiction over the proposed project area; however, as part of their commitment to the best possible environmental practices, Rosemont Copper will voluntarily employ an advanced light pollution mitigation plan. The plan will include the use of state of the art lighting equipment and controls to minimize environmental impact to levels below the intent of the PCOLC, including other comparable modern light pollution control standards while simultaneously complying with the proposed project’s operation safety requirements prescribed by the Mine Safety and Health Administration (MSHA). 


The proposed project is expected to generate approximately 10-15% of the amount of environmental light that, per the PCOLC, would normally be allowed by a similar commercial development of the same scale in the same location using conventional lighting systems on a similarly sized parcel (Monrad Engineering, Inc. 2012). The proposed project is expected to produce approximately 6.15 million lumens which includes all lighting sources including equipment-mounted lighting systems. 


Solid, Hazardous, and Sanitary Waste 


Solid waste would be recycled as appropriate and feasible. Non-recyclable inert waste would be disposed of at a state licensed on-site landfill located on Rosemont Copper’s private property. The landfill would cover approximately 2.6 acres on Rosemont Copper private property and would be permitted and regulated by the Arizona Department of Environmental Quality (ADEQ). All putrescent materials or other items that cannot be appropriately disposed of in the solid waste facility would be disposed of off-site by a commercial disposal service. Large (greater than 3 feet in diameter) equipment tires, such as those on the haul trucks, would be disposed of on-site in specific tire burial cells located within waste rock facility. Hazardous waste would be handled and disposed of in accordance with applicable regulations, and no hazardous waste would be disposed of on-site. All hazardous waste would be transported by licensed haulers and disposed of at regulated facilities. Sanitary waste at the project site would be handled by septic systems, with leach fields located in the vicinity of each building. During the construction phase and where necessary during operations, portable toilets would be used in various locations throughout the plant and mine sites. 


Ancillary Facilities


Other project-related facilities are necessary in order to carry out the proposed project, including electrical power supply, water supply, and access roads. This section summarizes those facilities that take place mostly outside the footprint of the proposed project (i.e., outside the perimeter fence). Electrical power and water would be brought to the project site from the west for all action alternatives (Figure 2). It is currently proposed that the water and electrical lines would be co-located in locations where possible.


Electrical Power Supply 


The total power requirement for the proposed project would be 108-11233 megawatts and would require a minimum transmission voltage of 138 kilovolts. TEP has entered into an agreement with Rosemont Copper to construct a transmission line to the proposed mine site. All costs of the line would be borne by Rosemont Copper. Construction of this line would require a Certificate of Environmental Compatibility from the Arizona Corporation Commission, and this process is currently being conducted. In addition to traditional electrical service from TEP, the proposed project would also generate energy on-site using solar technologies, such as passive solar installations for appropriate applications (e.g., water heaters and fans). 


The development and identification of alternative routes for the transmission line was based on electrical system requirements and an environmental and public planning process conducted by TEP from the summer of 2008 through the spring of 2010. This process included the following: 1) completion of environmental and engineering analyses, 2) public participation and agency comment during the routing identification and selection process, and 3) an application of line siting criteria to consider and evaluate the compatibility of each alternative route. Environmental studies included a review of land use issues, as well as studies of visual, biological, and cultural resources. Consideration was given to each route’s compatibility with established criteria for a Certificate of Environmental Compatibility and consideration in the final route selection process by the Arizona Power Plant and Line Siting Committee and the Arizona Corporation Commission. 


Power for all alternatives would be provided from a link attached to existing transmission lines on the South Substation loop. All of the transmission lines alternatives include aboveground 138-kilovolt transmission lines and an associated 14-foot-wide unpaved maintenance road. This set of routing alternatives recommended to be carried forward will be presented to the Arizona Corporation Commission Line Siting Committee. TEP identified a preferred route and four alternatives for consideration; however, only the preferred route is presented in this document.


TEP Preferred Route 


West of the Santa Rita Mountains ridgeline, the preferred route generally parallels the existing South Santa Rita Road before entering private property held by Rosemont Copper (Figure 2). The alignment then enters the Rosemont claim block and crosses the ridgeline at Lopez Pass. 


Water Supply 


The proposed project would use approximately 5,000 acre-feet per year of fresh water, for a total use over the mine life of approximately 100,000 acre-feet. The water would be pumped from four to six wells located on land owned or leased by Rosemont Copper near the community of Sahuarita in the Santa Cruz Valley at a maximum rate of 5,000 gallons per minute (total pumpage), and the. Either pipeline route would require booster stations to maintain water flow in the line. Most The majority of the water used at the proposed operation would be allocated to ore processing, with much smaller amounts employedless water used for activities, such as dust control, fire protection, drinking water, and sanitary uses. The majority of the water supply would come from groundwater wells in the Santa Cruz Valley, with a much smaller amount obtained from stormwater and pit dewatering on the mine site. Where feasible, water would be reclaimed from a variety of uses on the mine and returned for use in processing. Water acquired through pit dewatering would either be used in processing or for dust control purposes. 


The identification and development of alternative routes for the Rosemont Copper water pipeline were based on the requirements set forth by the landowner, the ASLD, and the current land management agency for the Santa Rita Experimental Range—the University of Arizona. The initial proposed location on the northern boundary of the range was reviewed and determined not to be suitable based on the potential to open up the area to additional traffic once a road was established. Because there is a major roadway through the middle of the experimental range, it was determined that facilities paralleling this roadway would provide the best location for the pipeline and would minimize impacts to areas within the range that currently had no access. This route was also determined to be the least disruptive to the photo-point locations that exist within the range. 


Thewo water pipeline alignments have been proposed: one is provided in the preliminary MPO (WestLand 2007: Figure 2.10), and the second largely parallels Santa Rita Road through the Santa Rita Experimental Range. These alignments generally correspond to the northern and preferred routes, respectively, for the power line, described above. In discussions with the ASLD and University of Arizona (which are responsible for the Santa Rita Experimental Range), the preferred alignment for all parties is the one that parallels Santa Rita Road (See alignment will follow theof TEP Preferred Alternative Transmission Line on (Figure 2). 


TWith either alignment, the pipeline would be constructed with a minimum soil cover of 36 inches within ASLD easements and up to 24 inches on Rosemont Copper property, where available and practical, depending on slope, topography, and the availability of material. At wash crossings the pipeline would be constructed below the calculated scour depth of the wash, and grade control structures would be provided at the largest washes to provide additional protection. Construction of the pipeline would include an unpaved permanent maintenance road and up to five reservoirs and pump stations. The reservoirs and pump stations would be built outside potential jurisdictional waters of the U.S. (WUS). 


Water Control 


The primary water control objective would be to reduce the risk of discharging contaminated water into the environment. Three major areas of water contamination control would be as follows: process water, groundwater, and stormwater. Control of process water would consist of containing the process water in engineered structures (such as tanks, pipes, sumps, lined ponds, lined ditches, and a lined heap leach pad) and maintaining the water content of the dry-stack tailings at a level that reduces seepage from the dry stack tailings facility. The engineering design and performance of the various process water control facilities, including seepage and leakage monitoring and recovery, would meet or exceed the best available demonstrated control technology criteria used by the ADEQ and would be regulated under their Aquifer Protection Permit program. 


Groundwater control would include those activities and facilities intended to protect and monitor the quality of the groundwater in the area, as well as the investigation and modeling used to predict the response of the groundwater systems to both the withdrawal of groundwater and the influence of seepage and leakage from the proposed project facilities. Implementation of groundwater control requirements would also be monitored by various regulatory programs that have jurisdiction over groundwater, primarily the Aquifer Protection Permit program administered by ADEQ. This would include monitoring of the seepage and leakage detection systems required to be designed into processing facilities by the applicable permits. Of particular importance to the long-term groundwater protection would be the acid rock drainage protection and monitoring program. Monitoring to ensure that off-site groundwater quality is not impacted beyond the level allowed by the aquifer protection permit would be accomplished through the installation and scheduled sampling and testing of specific groundwater monitoring wells, in accordance with the requirements of the aquifer protection permit. Protection of groundwater quality following mine closure would be achieved by the following: the closure and reclamation of the process facilities: elimination or reduction of acid rock drainage generation in the tailings and waste rock from the design and operation of the facilities; monitoring and testing required by the aquifer protection permit following mine closure; and capture of possible impacted mine site groundwater by localized groundwater flowing into the pit.


The general design concept for managing stormwater from the dry-stack tailings facility is to minimize infiltration of water in the tailings. This would be accomplished by constructing uniform lifts of dry tailings that are buttressed by waste rock. The buttresses would be built around the tailings surface for containment and erosion control. The top of the tailings area is relatively impervious and would slope inward (away from the buttresses) so that all precipitation that falls on top of the active tailings area would remain on top and evaporate. Ponded water may be pumped to the process water temporary storage pond as needed to limit infiltration into the tailings mass. Minor diversion channels would be constructed to direct surface runoff that has not contacted tailings from the outer waste rock shell slopes into sediment ponds. The sediment ponds associated with the tailings facilities are designed to store and release up to the 10-year, 24-hour storm event so that suspended sediment concentrations of discharged water are no greater than premining conditions. 


Stormwater from above the mine pit would be diverted around disturbed areas to the extent practicable. Stormwater that falls within the mine pit and associated disturbed areas, especially stormwater that comes into contact with ore, would be contained on-site and used for mining and processing purposes. 


Stormwater management at the waste rock facilities would be similar to that for the dry-stack tailings facility; however, minimizing infiltration of water could be beneficial or acceptable. For the construction of the initial perimeter buttresses, concurrent reclamation and appropriate best management practices would progress up the outer slopes as the buttresses are constructed. This would limit erosion potential, while minor diversion channels would be used to direct non-contact runoff to downgradient sediment ponds. Where feasible, the top of the facilities would be designed to slope toward the open pit. The sediment ponds at the toe of the outer slopes would be designed to store and release up to the 10-year, 
24-hour storm event so that suspended sediment concentrations of discharged water are no greater than background conditions. 


Stormwater diversion channels would be constructed to route noncontact surface water runoff around the proposed project area and from undisturbed areas within the proposed project area to natural drainages downgradient of the mine site. Stormwater (contact water) from the mine pit, ore processing facilities, and mine maintenance plant areas would be prohibited from surface discharge by the stormwater permit. Stormwater from the waste rock and tailings facilities, including the waste rock buttresses that are not reclaimed or stabilized, would be routed to sediment control structures, where any overflow discharging offsite would be monitored for chemical and sediment content in accordance with ADEQ’s mining stormwater general permit. 


General structures were designed using a precipitation-runoff simulation computer program developed by the U.S. Army Corps of Engineers (USACE). Two calculations were evaluated (the peak flow and the runoff volumes) for Rosemont Copper’s selection of the most practical and protective methodology and criteria for use (Tetra Tech 2010b). 


Active stormwater control would continue after the mine closes, as required by the ADEQ’s mining stormwater general permit and the erosion control provisions of the mine land reclamation plan, administered by the Arizona State Mine Inspector. 


Compliance Point Dam 


The compliance point dam would serve as the final compliance point where stormwater can be monitored. The dam would be approximately 6 feet tall and approximately 100 to 200 feet wide, with a storage capacity of approximately 2 acre-feet. It would be constructed in year 0 using inert waste rock as an Arizona Department of Water Resources nonjurisdictional, unlined embankment. Normally, the area behind the embankment would be empty. During storm events, water would be temporarily impounded and slowly released through the porous rock-fill dam. Large storm events would overtop the dam and proceed downstream, as permitted under Section 401 of the Clean Water Act (CWA). The compliance point dam would be evaluated after closure of the proposed project facilities. The dam would be removed if it complies with the Section 404 permit at that time and if it is determined that subsequent discharges would meet Arizona Surface Water Quality Standards. 


Primary Access Road 


A new 2-lane gravel road, referred to as the “primary access road,” would be constructed to provide access between SR 83 and the mine (Figure 1). The primary access road would leave SR 83 along a straight section of the highway. At the intersection, SR 83 would be widened and provided with additional lanes. Public use would be restricted on portions of the primary access road during construction and operation of the mine because of safety considerations but would be reopened to the public after closure. Segments of the primary access road would be added to the national forest road system. 


Mine related traffic on SR 83 during operations would primarily consist of trucks carrying supplies to the proposed project, trucks carrying concentrate and copper cathodes from the proposed project, and employee traffic. Copper and molybdenum concentrate shipments would form the largest number of routine truck shipments, with approximately 56 round trips per day, 7 days a week. Major equipment arriving by rail may be received at the Port of Tucson, which is located near Vail, Arizona. Construction traffic would use SR 83 and existing Forest Road 231 to access the site until the new primary access road is constructed. This may require an upgrade of that road within the current roadway configuration.


Secondary Access Road 


Approximately 1 mile of gravel road would be constructed from the processing facilities to the existing road over Lopez Pass, to function as the “secondary access road.” (Figure 1). The road over Lopez Pass would be improved for use of 2-wheel-drive vehicles. The secondary access road would be used only to access the utility lines and water pipeline. Workers would not use the secondary access road to commute to the mine and no haul trucks or deliveries would use the secondary access road. The secondary access road would be closed to the public during construction and operation of the mine and would be reopened to the public after closure. Segments of the secondary access road would be added to the national forest road system. 


Other Area Roads 


Existing forest roads, both official and unofficial, that enter the proposed project site area would be blocked. Public access would be restricted on portions of the primary and secondary access roads during construction and operation of the mine because of safety concerns. 


Transportation on State Route 83


Mine related traffic on SR 83 during operations would primarily consist of trucks carrying supplies to the proposed project, trucks carrying concentrate and copper cathodes from the proposed project, and employee traffic. Copper and molybdenum concentrate shipments would form the largest number of routine truck shipments, with approximately 56 round trips per day, 7 days a week. The largest concentrated volume of mine traffic during a 24-hour period would occur during workforce shift change which would vary between 6 a.m. to 8 a.m. and 4 p.m. to 6 p.m. In addition, there would be equipment and construction material deliveries to the proposed project area. Major equipment arriving by rail may be received at the Port of Tucson, which is located near Vail, Arizona. Construction traffic would use SR 83 and existing Forest Road 231 to access the proposed project area until the new primary access road is constructed. This may require an upgrade to Forest Road 231 within the existing easement in addition to an upgrade of the entrance to SR 83.


Reclamation and Closure 


Reclamation of the proposed project would be administered and regulated by the Coronado (36 Code of Federal Regulations [CFR] 228) on National Forest System lands; and administered and regulated for the State of Arizona by the ADEQ (Arizona Revised Statutes 49-241 through 49-252; and Arizona Administrative Code 18-9-101 through 403). The final reclamation concept plan, which would be completed prior to publication of the final EIS (FEIS), would focus on design of the facilities with closure goals in mind. The plan would accomplish the following: 


Manage operations to minimize environmental impacts, 


Implement concurrent reclamation practices (36 CFR 228 Subpart A),


Constrain disturbances to a minimum number of drainages and minimize downstream hydrologic disturbances, 


Prepare a comprehensive drainage plan, 


Use appropriate technology to minimize the generation of impacted water, 


Reclaim the facilities and roads to blend in with surrounding topography, 


Salvage soil resources, 


Perform selective vegetation removal, 


Revegetate reclaimed surfaces, and 


Prepare an estimated closure cost for a variety of closure scenarios. 


It is anticipated that by year 10, leaching of the heap leach facility would be completed. At that time, the ponds would be decommissioned and residual leach solutions would have evaporated or been processed. Once the ponds are decommissioned and have been deemed closed or are under active management and in compliance with the aquifer protection permit issued by the ADEQ, the facility would be completely covered by waste rock. 


At closure, fence construction for the mine pit would be a minimum of 3-strand barbed wire with warning signs. Arizona Administrative Code R11-2-401 specifies measures that include fencing and signage. Additionally, Rosemont Copper would construct structures to provide additional safety protections if needed, such as has contemplated berms around the pit, possible “tank traps” as necessary to restrict road access, and upgraded fencing (i.e., chain link) if necessary on steeper slope areas above the pit or other areas to provide additional safety protections. Operating facilities at the proposed project site would be demolished and removed, and building foundations would also be removed. All areas would be investigated for contaminants, and any contaminated soils, reagents, or fuels would be disposed of off-site at licensed facilities. Postmine land use on National Forest System lands would follow the forest plan that is in place at that time. Postmining/closure reclamation objectives for Rosemont Copper’s private property could include dispersed recreation, wildlife habitat, and ranching. 


Permits and Permitting Processes 


Federal mining laws provide for mineral exploration and development on federal lands, and state and federal environmental laws are intended to ensure that adverse impacts are reduced and that long-term productivity of the surface resources is preserved to the extent practicable. The Coronado, as the lead federal agency for the Rosemont Copper Project EIS, has a primary role in approving and administering the proposed project. The BLM and USACE are federal cooperating agencies and also have a role in approving the proposed project and administering aspects of the proposed project. As previously mentioned, the Forest Service, as the lead federal agency for the consultation, is required to assess the effects of the proposed action to species listed or proposed for listing under the ESA, and is conducting formal consultation with the USFWS on behalf of the BLM and the USACE. The Coronado accepts certification and other approvals issued by state, local, or other federal agencies as compliance with similar or parallel requirements of its mining regulations. Besides the Coronado, other agencies that require or have a role in issuance of permits or authorizations for the proposed project are the BLM, USACE, U.S. Department of Transportation, U.S. Environmental Protection Agency (EPA), USFWS, Arizona Corporation Commission, Arizona Department of Agriculture, ADEQ, Arizona Department of Water Resources, Arizona State Mine Inspector, State Historic Preservation Office, and Pima County Department of Environmental Quality. These federal and non-federal agencies with authorization or permitting authority may also have continuing responsibility for administering those respective aspects of the proposed project.	Comment by Angela Barclay: Delete if no longer signatory	Comment by Angela Barclay: Delete if no longer signatory


The Coronado, BLM, and USACE will each sign a record of decision (ROD) that identifies the selected alternative and specifies activities that are authorized on lands or resources administered by these agencies. However, these activities cannot commence until all appropriate permits and authorizations are in place. The MPO would be revised to reflect the requirements contained in the permits and the ROD and would be submitted to the federal agencies for review and approval. Once the revised MPO is approved and applicable permits issued (such as the Section 404 permit from the USACE), activities on federally administered lands could commence. 	Comment by Angela Barclay: Delete if no longer signatory


Mitigation Measures Incorporated into the Project Design 	Comment by Angela Barclay: Update? Or maybe it would make more sense to include a Sustainability section here?


Council on Environmental Quality (CEQ) regulations (40 CFR 1508.20) defines mitigation measures as follows: 


Avoiding an impact by not taking a certain action or parts of an action; 


Minimizing an impact by limiting the degree or magnitude of the action and its implementation;


Rectifying an impact by repairing, rehabilitating, or restoring the affected environment; 


Reducing or eliminating an impact over time, through preservation and maintenance operations during the life of the action; and 


Compensating for an impact by replacing or providing substitute resources or environments. 


Mitigation measures are often incorporated as integral components in the design of a project (CEQ 2011). The proposed project contains numerous measures designed to avoid, reduce, rectify, eliminate, or compensate for environmental impacts. The mitigation measures described in this section are mandatory. An interagency task force would be formed to administer the proposed project once approved. The Coronado, ADEQ, and other agencies (as appropriate) would be members of this task force. This group would oversee regulatory compliance and quality assurance/quality control issues related to the proposed project, including implementation and monitoring of mitigation measures. 


While these measures are listed under specific resource area headings, it is important to understand that they typically have benefits for multiple resources. In addition to the mitigation measures that follow, the Forest Service is currently investigating the feasibility of incorporating geomorphic design concepts (sometimes called landforming) into construction of the Rosemont mine waste rock and tailings piles. Landforms of geomorphic design can create more stable, natural functioning and natural looking topography than conventionally designed landforms, which could mitigate some impacts to water quality and quantity, visual quality, recreation settings, and wildlife habitat. This may include partial backfill of the pit to reduce the footprint of waste rock and tailings facilities while maintaining a hydraulic sink. This investigation is currently taking place, and potential design work would occur between the DEIS and FEIS. The following mitigation information is summarized from the Reclamation Plan (Tetra Tech 2007a) and Chapter 2 of the Rosemont Copper DEIS (Forest Service 2011).


Air Resources 


The finalized Air Quality Permit issued by Pima County Department of Environmental Quality would include final required mitigation measures. Because this permit has not yet been issued, the items below are based on information provided in the permit application. 


The current dust control plan for the use on the unpaved road network includes three options available for use to provide flexibility to alternate between one option and another based on individual needs and ensures that at least a 90% control of particulate matter 10 (PM10) emissions is achieved (Applied Environmental Consultants 2010). The three options are as follows: 


Option A is the application of chemical dust suppressant, such as petroleum resins and acrylic cement, with a reapplication monthly. 


Option B is the periodic watering on days with precipitation of less than 0.01 inch. This option assumes hourly application calculations with application amount differences based on daytime and nighttime watering. 


Option C is the application of chemical dust suppressant with a monthly reapplication, plus watering to increase the efficiency of the suppressants. 


The current dust control plan for open areas and storage piles in active use includes the application of water. Areas that are not actively used would be controlled with the application of sufficient chemical dust suppressant and/or water to develop and maintain a visible crust. Inactive areas would be periodically inspected, and other means of suppression may be applied if necessary. Point source pollution control equipment would be used on all process equipment with significant emissions potential. Containment on processes with low emissions potential would be accomplished by water sprays or physical enclosures. Point source emissions limits that are stricter than federal and county requirements would be met. Newer engine designs would be used in mobile sources; these newer designs are subject to stricter federal regulation and would result in lower emissions. 


Tailings would be managed as they are placed within the tailings facilities. Tailings would be compacted using large equipment in the areas near the buttress. Compaction and other construction specifications would be dependent on their location within the tailings area and would be specified in the tailings operations and management plan. Rosemont Copper would follow specified procedures contained in material safety data sheets to reduce impacts of chemical releases into the atmosphere. Materials include chemical or physical dust control agents, organics, inorganic binders, and/or stabilizing polymers. 


While dust control waste rock is not specifically indicated in the dust control plan, the EPA states, “Waste Rock dumping can generate dust, but this generally consists of coarse particles that settle out rapidly with no other controls” (EPA 1994:3–11). 


Rosemont Copper would use low-sulfur diesel fuel onsite for all stationary equipment and “Tier II” diesel engines for all haul trucks. Tier II engines meet the 2010 national standards for emissions. Rosemont Copper would ensure that construction equipment is properly maintained at all times, that engines do not unnecessarily idle, and that equipment is tuned to manufacturers’ specifications. To avoid aerosol losses to the wind, emitters (similar to drip irrigation) would be used to apply acid leaching solution to the oxide ore heap leach pad. 


The Pima County Department of Environmental Quality has jurisdiction pursuant to state law, with the delegated authority to issue an air quality permit for the proposed project. The air quality permit is a requirement under the Clean Air Act, whose regulatory authority has been delegated from the EPA to the Pima County Department of Environmental Quality to implement and enforce applicable federal air quality standards. Development of a dust control plan is part of the permitting process. The Rosemont Copper Project Dust Control Plan includes measures to reduce dust and its potential effects on air quality through a variety of onsite dust control measures, many of which have been described above. Details can be found in the air quality permit application. 


Community, Social and Cultural 


Rosemont Copper intends to establish the Santa Rita Mountains Community Endowment Trust, for the purposes of funding priority community projects that include community recreation, cultural, and environmental conservation. The endowment would comprise assets, commitments, and funding from Rosemont Copper, including conservation easements and restrictive covenants donated in the first year of production ($6 million), $500,000 contributed from Rosemont Copper each year for 25 years ($12.5 million), and up to $25 million in variable contributions from Rosemont Copper, based on the price of copper (Rosemont Copper 2010). Because the Trust would be established as an independent charitable trust, with a Board of Trustees and Advisory Council, the projects that the Trust would fund would be decided at a later date, upon the board’s specific decisions. 


Production and Operation Blasting Plan 


Rosemont Copper would prepare a production and operation blasting plan that would require that Rosemont Copper and any successors in interest or ownership of the mine be required to repair or otherwise pay for all damages to area residential, historical, or other structures resulting from blasting associated with mining activities. A blast monitoring program would be included in the blasting plan, with monitoring points located between the areas to be blasted and sensitive receptor sites. Results of blast monitoring would be available to agencies and local residents upon request.


Hazardous Materials 


In order to reduce potential human health and environmental risks, hazardous materials and substances would be managed and contained within facilities that are designed, constructed, and maintained to meet applicable laws and regulations. These facilities would include leak containment and recovery systems as required and adequate stormwater management and drainage systems to prevent contamination outside containment areas. 


Mine Safety and Health Administration regulations require Rosemont Copper to maintain material safety data sheets available to workers and to provide notification to site visitors of potential hazards. Material safety data sheets would be provided to appropriate emergency response departments and hospitals and would be available for employees and visitors entering the proposed siteproject area. 


Land Impact 


The design of the proposed project includes a mine footprint that is substantially smaller than conventional mines with similar production capacity. This is because of the use of dry-stack tailings technology; implementation of 3.5:1 side slopes (horizontal:vertical) on the outer surface of the dry-stack tailings facility and waste rock facilities; and a revegetation program on mine waste rock and mine tailings. The use of dry-stack tailings facilities would also avoid some visual impacts and would enhance reclamation, compared with the use of traditional tailings settling ponds. Filtered tailings would be transported, spread, and compacted to form an unsaturated, dense, stable tailings stack that would include a surrounding rock and soil buttress seeded for revegetation.


Noise 


Rosemont Copper has proposed to use some noise management techniques and operational tools to minimize noise generated during mine operations. Blasting only during daylight hours and sequenced blasting using time-delay technology have been incorporated into the proposed project design. Another tool to be used is attenuated back-up alarms that are electronically modulated to meet federal requirements. Procedures to be used are prohibiting jake-brake use on the primary access road and enforcing speed limit designations. 


Dark Skies 


To the extent allowed under the Mine Safety and Health Administration, all exterior and access route lighting would be designed and operated with the intent to reduce nighttime light pollution. Rosemont Copper has developed a lighting plan that identified steps that would be taken to achieve the goals of the 2006 City of Tucson and Pima County Outdoor Lighting CodePCOLC while also protecting the safety of the workers and visitors to the proposed project facilities. Where safety requirements allow, outdoor lighting design incorporated the following: appropriate shields; dimmers and/or full cutoff lighting fixtures; timers; motion detectors; directional lighting; limited spectrum technologies; and production of the minimum lumens practicable. In addition, structures are to be designed and painted to be non-reflective to reduce glare and incorporate strategic placement of lighting fixtures. 


The light pollution mitigation recommendation report identifies the six principal mitigation strategies that were used to develop a lighting design plan:


1. Employ 21st century light sources (e.g., light emitting diodes [LED], induction, organic LED, or plasma) and use sustrategies such as adaptive lighting and on-demand lighting


2. Employ very well shielded and aimed light sources


3. Spectral control with the ability to manage the emission of certain wavelengths


4. Use the smallest necessary light source (i.e., “lumen package”)


5. Address the environmental concerns of native flora and fauna


6. Use solid-state lighting for vehicular-mounted task lighting to impart less stray light and direct more useful light to critical task and operation areas


The one mitigation strategy that specifically addresses the environmental concerns of native flora and fauna includes the use of specific LED lighting solutions (Monrad Engineering, Inc. 2012). This strategy includes limitations on the use of sub-500 nanometer lighting spectra (generally blue light) that will be applied to minimize the impact to the night environment. The control of sub-500 nanometer wavelengths is a known factor in minimizing artificial lighting effects upon nighttime insects and their predators.  


Plants and Animals 


Rosemont Copper would revegetate disturbed areas with native vegetation, excluding the pit area. This includes linear features such as utilities and pipelines, which would be reclaimed to avoid fragmentation of native biological communities. Specifications would be included in the reclamation plan. Process water ponds, such as raffinate ponds, pregnant leach solution collection ponds, or chemical or fuel storage areas, would be enclosed, covered, or otherwise managed to protect wildlife, livestock, and public safety. Location and construction criteria for the proposed project facilities would prevent deleterious exposure of livestock, wildlife, and birds to toxic chemicals or hazardous conditions created by, used in, or resulting from processing operations. Further details are contained in the preliminary MPO. 


In order to protect wildlife breeding habitat, Rosemont Copper would fence selected exclusion areas of highest value riparian habitat to restrict livestock access from breeding areas for sensitive wildlife species within the Rosemont Ranch land system, including National Forest System lands within Rosemont, Thurber, DeBaud, and Greaterville grazing allotment permits, which would be modified to reflect fence locations and livestock exclusion periods. In order to reduce or avoid impacts to habitat specific to rocky slopes on the east side of the Santa Rita Mountains, including talus slopes, the west side pit operations power loop would be located within the disturbance perimeter of the ultimate pit and diversion structures. Species-specific conservation measures are described in the Effects Analysis section.


Invasive Species Control Plan 


While invasive species must be addressed as directed by Executive Order 13112, “Invasive Species,” Rosemont Copper is going a step further and developing a comprehensive invasive species control plan. Rosemont Copper would monitor disturbed and revegetated areas associated with mine activities for noxious and invasive weedsspecies. The Rosemont Copper Project Invasive Species Control Plan would address the risk of noxious and invasive weed infestation of disturbed areas, and invasions by non-native species such as bullfrogs, and would contain specific measures to prevent, control, and reduce noxious weed introduction throughout the proposed project area. It would stress that noxious and invasive weed prevention is preferable to remedial action and would include provisions to this effect. If noxious and invasive weeds do invade disturbed areas, Rosemont Copper has committed to remove them by hand, spray, mechanical, or other approved methods. The effectiveness of the invasive species control plan would be reported on in the monitoring plan. Actions to control invasive or noxious plant species would comply with the Environmental Assessment for the Invasive Exotic Plant Management Program (Forest Service 2004). 	Comment by Angela Barclay: Crayfish?


Reclamation Plan 	Comment by Angela Barclay: Rosemont to have new reclamation and closure plan


A mine reclamation plan is required by Forest Service regulations and is subject to approval by the Arizona State Mine Inspector for reclamation on private lands. According to the Forest Service reclamation policy, “Reclamation shall be an integral part of Plans of Operations that propose surface disturbance” (Forest Service 1990:2840.3[1]). The policy requires that disturbed lands shall be reclaimed to a condition that is “consistent with forest land and resource management plans, including applicable State air and water quality permits” (Forest Service 1990:2840.3[2]). In accordance with the Forest Service reclamation policy, the preliminary MPO includes a description of the design approach and goals of the proposed reclamation activities for the proposed action in the reclamation and closure plan (Tetra Tech 2007a). According to the preliminary MPO, the three regulatory programs that form the framework of the reclamation and closure plan are the requirements of the Forest Service Reclamation Policy, Arizona Mined Land Reclamation Act, and ADEQ Aquifer Protection Permit program. The Rosemont Copper Project Reclamation and Closure Plan’s approach to reclamation is to exceed regulatory requirements by employing reclamation activities concurrent with mining operations. 


Rosemont Copper also developed a reclamation concept update report that expanded on some of the ideas presented in the previous reclamation and closure plan (Tetra Tech 2010a). This concept update incorporated features in an effort to mitigate some public concerns. For example, the “Rosemont Ridge,” as it is named in the original 2007 plan, would have variation in shape to incorporate landscaping and aesthetic considerations. Shaping would also to assist in stormwater and erosion control. The end result, according to this concept, would be a more contoured appearance, with variation of slopes and benches with enhanced vegetation growth. A more detailed reclamation and closure plan would be developed specifically for the final selected action alternative. 


Revegetation 


Rosemont Copper commenced revegetation studies in 2007 to ensure that any revegetation program it uses would be a success and avoids the spread of invasive plant species. As a result of cooperative studies with the University of Arizona, School of Natural Resources and the Environment, a site seed mix has been developed from tests with native plant species that can be used to reclaim the proposed siteproject area. Rosemont Copper has continued the revegetation studies and has recently extended these contracts to incorporate ranching impact assessments to determine appropriate livestock management on reclaimed areas and to determine how to best incorporate the possible beneficial uses and impacts associated with grazing. 


Rosemont Copper would revegetate tailings and waste rock piles with the intent to reduce visual impacts, reduce potential erosion, and recover vegetation for wildlife habitat and livestock grazing. Revegetation plans would be consistent with Forest Service policy and would be approved by the Coronado. Slopes on waste rock and tailings piles would be designed to be flat enough to support successful revegetation where applicable. Revegetation of disturbed areas would include use of a Forest Service approved seed mix that would generally match the native assemblages currently on-site and include native grasses, forbs, and wildflowers, as well as planting of native shrub and tree species in key areas such as highly visible slopes and where needed for stability. Rosemont Copper would consider inclusion of those species important to traditional Native American cultural uses in the area and traditional and heritage livestock and wildlife uses of local plant species; furthermore, plant species selection would strive to balance heritage use species with natural environment and stabilization criteria. Specific provisions to prepare seedbed and reseed any project related disturbances along Pima County right-of-way or roadway would be developed (i.e., Santa Rita Road). Rosemont Copper, in conjunction with the Forest Service, would also determine the feasibility of planting vegetation on broken ledges on visible parts of the pit wall. 


Rosemont Copper would identify reference sites in the mine vicinity that would be used to calculate native species’ occurrence, density, and cover. Aspect, elevation, and location (ridge versus canyon bottom) would be considered. Based on reference site data, Rosemont Copper would provide appropriate native seed mixes and plant lists for the Coronado approval prior to any site revegetation. Rosemont Copper would select species capable of being self-sustaining and would include species with the ability to provide erosion control and stability. Specifications and goals for the salvage, storage, and reuse of growth media (topsoil) from disturbed areas would be developed with the goal of providing sufficient cover on all disturbed areas to be reclaimed. Unless otherwise specified, Rosemont Copper would provide for a minimum of 1 foot of growth media cover over final waste rock slopes, waste rock surfaces, waste rock benches, completed tailings buttress, water diversion fill slopes, plant site fill slopes, construction laydown areas, facility plant site following final removal of equipment, and temporary roads. The areas to be revegetated would be contoured, graded, prepared, and seeded. Storage of growth media would require placement of growth media stockpiles in locations that are protected from mining operations and associated activities, stable, isolated from surface water, gently sloping, and well drained. Growth media stockpiles would be convex in shape and would have slopes no steeper than 3:1 (horizontal: vertical). Stockpiles would be revegetated with native species no later than the first growth season following construction to minimize erosion. No persistent nonnative species would be used in reclamation except as specifically allowed and approved by the Forest Service, where some locally important nonnative species may already be established. Sediment control structures would be installed or other best management practices implemented as needed to protect growth media from loss. Finally, growth media stockpiles would be used quickly during concurrent reclamation to minimize the length of storage time. 


Rosemont Copper would take appropriate actions to ensure that plants are successfully established. At the end of mine operations, Rosemont Copper would reclaim sites that contain structural improvements by removing all unneeded ore processing facilities, ancillary facilities (including foundations), and utility lines. Growth media would be placed on reclaimed areas and revegetated with native grasses, trees, and/or shrubs to meet desired conditions, to be determined by the Forest Service.


Transportation Plan 


Rosemont Copper has agreed to develop a comprehensive Rosemont Copper Project Transportation Plan for all project related roads on National Forest System, ASLD, and BLM-administered lands. The transportation plan would address maintenance standards; levels of appropriate use; methods to maintain the roadways sufficiently to prevent washboard, rutting, and drainage problems; commitment to replace surfacing lost to drainage; commitment to repair roads damaged by use; commitment to restore temporary roads to natural preoperation conditions during reclamation/closure; and installation and maintenance of wildlife crossing structures (e.g., corrugated metal pipes) under the primary access road at locations of known wildlife concentration.	Comment by Angela Barclay: Delete if no longer signatory and no roads on BLM lands


To address potential vehicle emissions from increased vehicle trips to the proposed project area, the transportation plan would identify carpooling opportunities for employees, establish a “park and ride program” for workers during all phases of the proposed project to distribute peak travel operations during the morning and evening commute periods to minimize congestion, and manage trucking to reduce impacts to SR 83 and overlap with school traffic to the extent possible. The transportation plan would also strive to minimize construction related trips of workers and equipment, including trucks and heavy equipment. 


Rosemont Copper would provide a multiplate (or equivalent) underpass to accommodate bicyclists, livestock, hikers, and pack stock under the secondary access road where the Arizona National Scenic Trail crosses the road. The location would be determined based on which alternative is selected in the ROD. The Coronado would work with the Arizona Trail Association in the design and location of this crossing. It is understood that equestrians and bicyclists may be required to dismount for passage.


Visual Quality 


Evaluation of using geomorphic design is ongoing and various concepts may be included, as feasible, depending on the alternative that is selected. Conceptual ideas include site-specific outer-berm mitigation and/or lower edge or basal lift along sides that are more visible to the public at levels that would be most visible to recreationists. Establishment of a work group to include mining, landscape, reclamation, ranching, hydrology, and operations team members would be used to develop functional surface management criteria for final design integration. 


Water Resources 


In order to conserve water, Rosemont Copper has committed to filter the tailings and maximize water conservation. The filtered tailings would reduce Rosemont Copper’s consumption of water by 50% to 60% over traditional industry designs. In addition to filtering the tailings, Rosemont Copper has also included in their facility designs a number of ways in which they would maximize the reuse of process water and stormwater. 


Rosemont Copper has voluntarily committed to implementing regional groundwater mitigation measures within the Tucson Active Management Area. Rosemont Copper would do the following: 





Use available Central Arizona Project water as a source to conduct recharge within the Tucson Active Management Area. Note that this compensatory mitigation is dependent on Central Arizona Water Project water’s being available to Rosemont Copper. 


Recharge as close as possible within the Tucson Active Management Area to the Rosemont Copper supply well field. 


Balance Central Arizona Project storage credits with water to be pumped from mine supply well field, with the intent to maintain a surplus inventory of storage credits prior to pumping groundwater for mineral extraction use. 


WMaintain water storage and use inventory records would be maintained to show that Central Arizona Project recharge credits are balanced against groundwater removed from the Tucson Active Management Area until at least 5 years following completion of the extraction of the ore. Rosemont Copper would annually fund the U.S. Geological Survey (USGS) to operate and maintain the existing surface water flow measurement gage at Barrel Canyon. After 5 years postmining, the USGS may fund the gage or remove it at their discretion. 


Small retention structures would be constructed on waste rock structures to facilitate infiltration of stormwater and contribute to local groundwater recharge. These retention/infiltration basins would be managed to optimize maintenance of surface water and groundwater quality. Rosemont Copper would manage water on the tailings storage and waste rock facilities to avoid or reduce erosion as described previously. Where mine facilities remain over the long term, specific dam safety permit limits require Rosemont Copper to install permanent water control structures that may exist beyond the life of the mine. Specific permit conditions provide for periodic monitoring and maintenance of spillways, diversions, and other permanent facilities. The design and location of the heap leach facility is also considered mitigation for these structures (EPA 1994). This lined facility is designed to collect all possible drainage and solution, is on top of a stable rock location, and would be encapsulated by waste rock to protect from stormwater infiltration up to the maximum reasoned storm event. 


Water Source Enhancement and Mitigation Plan 	Comment by Angela Barclay: Note to self: Cross-reference to mitigation measures in Effects Analysis section(s)


Rosemont Copper would replace or repair water guzzlers, stock tanks, and other human created water supply structures lost to wildlife or grazing use, whether through direct or indirect project related impacts. The result would be no net loss in the current pre-project number of human created water sources for livestock and wildlife. This requirement would be stipulated in a water source enhancement and mitigation plan and would apply to private and public lands contained within Rosemont Copper’s Forest Service grazing permits. 


Aquifer Protection Permit 


The aquifer protection plan is embodied within the Aquifer Protection Permit issued by the ADEQ. Rosemont Copper must obtain an aquifer protection permit to comply with the Arizona Revised Statutes, and the ADEQ has the regulatory authority to regulate groundwater quality. The aquifer protection permit addresses requirements to manage discharges so that they do not cause or contribute to a violation of aquifer water standards at the point of compliance or, if the standards are exceeded at the time of permit issuance, then the requirement is to manage the discharges so that they do not cause further degradation of the water quality. Permit acquisition requires the preparation of necessary studies and technical reports as prescribed by the ADEQ, which would be relied on to issue the authorizing or regulatory permit. 


On May 16, 2011, Rosemont Copper submitted documents to the Coronado and ADEQ that describe and commit to measures to identify and ensure isolation of potentially acid-generating waste rock, prevention of acid generation from mine waste, and any additional mitigation measures that may be necessary should prevention measures fail. These include the development of a plan to identify and manage materials using geochemical analysis and acid-base accounting methods. 


A baseline monitoring program has been implemented as part of the monitoring plan proposed in the aquifer protection permit in order to establish ambient conditions prior to operations. This program is in place to determine the amount of chemical constituents, such as sulfate and chloride already in the aquifer. Ambient groundwater quality would be established prior to aquifer protection permit regulated facilities begin operation. A tailings operation and management plan would be prepared to address requirements of the aquifer protection permit. Tailings would be managed as they are placed within the tailings facilities. Compaction and other construction specifications would be dependent on their location within the tailings area and would be specified in the tailings operations and management plan. A contingency plan was created and proposed in the aquifer protection permit application submitted by Rosemont Copper. This plan outlines the contacts responsible for coordinating an emergency response. The plan (Tetra Tech 2009a) states that an emergency response is necessitated “if a discharge results in any of the following: 


A violation of an Aquifer Quality Limit; 


An exceeded Alert Level; 


A violation of any other permit condition, such as a Discharge Limit, where there is a potential impact or unauthorized discharge to groundwater; or 


An imminent and substantial endangerment to the public health or the environment.” 


Stormwater Pollution Prevention Plan 


This plan is required by the ADEQ as part of the process for obtaining coverage under the multisector general permit, which is also required under Section 402 of the CWA. This permit requires the preparation of a stormwater pollution prevention plan and implementation of control measures, as outlined by the ADEQ’s Arizona Pollutant Discharge Elimination System Multi-sector General Permit program. The use of best management practices is an integral part of these plans and permits.


Mitigation for Impacts to Potentially Jurisdictional Waters of the United States 


Many of the named and unnamed ephemeral drainages within the proposed project area have been determined to be potentially jurisdictional WUS of the USACE. WestLand Resources Inc. (2010) has completed a jurisdictional delineation to map and estimate the total acreage of potentially jurisdictional drainages in the proposed project area and associated waterline. The preliminary jurisdictional waters delineation was approved by the USACE on November 1, 2010. The delineation estimates that there are approximately 123 acres of WUS within the proposed project area: approximately 101.6 acres within the project area and 21.4 acres in the TEP and water line utility corridor. The potentially jurisdictional areas include the ephemeral drainages associated with Barrel, Scholefield, Wasp, McCleary, Mulberry, and Papago Canyons, as well as numerous small, unnamed, ephemeral tributary drainages that flow into these canyons. WUS support riparian areas and provide natural erosion and sediment control across the watershed. They have the capacity to carry or reduce pollutants and nutrients, thus their loss can indirectly affect water quality. Special aquatic sites, as defined in 40 Code of Federal Regulations 230.3(q-1), include sanctuaries, refuges, wetlands, mud flats, vegetated shallows, coral reefs, and riffle and pool complexes. Two potentail special aquatic sites were identified within the proposed project area and consist of wetlands associated with Scholefield and Fig Tree Springs. 


The proposed project is expected to directly impact 37.7 acres owing to the construction of the waste rock dumps, tailing piles, leach pad, plant site, and pit (WestLand 2011). The proposed and indirectly impact 2.2 acres of WUS, and directly impact 207.5 acres of riparian habitat, but not impact any special aquatic sites. Impacts to Scholefield and Fig Tree Springs are likely to occur within the active life of the mine as a result of drawdown in the regional aquifer. Approximately 0.8 acre of riparian vegetation associated with these springs likely would be lost completely (WestLand 2010b).


Rosemont Copper would comply with mitigation specifications identified in the CWA Section 404 individual permit. Rosemont Copper has committed to mitigate for loss of WUS in accordance with the April 10, 2008, “Final Rule for Compensatory Mitigation for Losses of Aquatic Resources” (Federal Register 73:19594). This potentially includes the purchase and set aside of off-site mitigation areas, payment in lieu of mitigation to an established restoration program, and/or permittee responsible on-site mitigation (WestLand 2011). The USACE Habitat Monitoring Plan is included in the DEIS as an appendixcontains the USACE Habitat Monitoring Plan. 


Monitoring and Evaluation 


Monitoring is fundamental for ensuring the implementation and effectiveness of mitigation commitments, meeting legal and permitting requirements, and identifying trends and possible means for improvement (CEQ 2011). CEQ regulations explicitly require that “a monitoring and enforcement program shall be adopted . . . where applicable for any mitigation” (40 CFR 1505.2(c)). 


Monitoring and evaluation apply at both the forest plan and project-specific levels. The National Forest Management Act requires that national forests monitor and evaluate their forest plans (36 CFR 219.11) and addresses monitoring requirements contained in site-specific decisions. Chapter 6 of the “Coronado National Forest Land and Resource Management Plan” addresses monitoring and evaluation activities that are part of forest plan implementation. Title 36 CFR 219.11(b) states, 


Monitoring of site-specific actions. The decision document authorizing a site-specific action should describe any required monitoring and evaluation for the site-specific action. The responsible official must determine that there is a reasonable expectation that anticipated funding is adequate to complete any required monitoring and evaluation prior to authorizing a site-specific action. 


The CEQ (2011) states, “Once an agency determines that it will provide for monitoring in a particular case, monitoring plans and programs should be described or incorporated by reference in the agency’s decision documents. The mitigation plan and program should be described to the extent possible based on available and reasonably foreseeable information in cases where NEPA analysis and documentation are completed prior to final design of a proposed project.” 


Monitoring and evaluation activities would be prescribed, conducted, and/or reviewed by Rosemont Copper, the Coronado, the BLM, and other agencies with permitting responsibilities. Rosemont Copper would fund monitoring as set forth in the ROD, approved MPO, and final monitoring plan. Other monitoring activities may be associated with the regulatory authority of federal and state agencies and would be funded by permit fees or the agencies themselves as part of their normal activities. 


The Coronado is committed to developing a monitoring plan that meets the guidance and direction specified by the CEQ and in applicable laws and regulations. The framework for such a plan is contained in Appendix C of the DEIS. It is important to note that the full suite of mitigation measures and monitoring would not be known until many or most of the required permits have been issued, which often contain required measures intended to avoid or reduce environmental effects. It is fully expected that a more detailed and complete monitoring plan would be contained in the FEIS and ROD. 


Evaluation and Reporting 	Comment by Angela Barclay: This will likely need more work based on forthcoming mitigation and monitoring plans that WestLand is developing


Title 36 CFR 219.11(d) states, 


Use of monitoring information. Where monitoring and evaluation is required by the plan monitoring strategy, the responsible official must ensure that monitoring information is used to determine one or more of the following: 


1. If site-specific actions are completed as specified in applicable decision documents; 


2. If the aggregated outcomes and effects of completed and ongoing actions are achieving or contributing to the desired conditions; 


3. If key assumptions identified for monitoring in plan decisions remain valid; and/or 


4. If plan or site-specific decisions need to be modified. 


To evaluate the results of monitoring for the proposed project, the forest supervisor would convene a multiagency monitoring group representing applicable state and federal agencies, organizations, and Rosemont Copper. The group would meet annually to review monitoring results and determine whether the following applies: 1) monitoring requirements have been completed; 2) monitoring results indicate that effects and results of mining and related activities are within the range of those predicted in the FEIS and ROD; 3) monitoring activities and methods remain valid and are warranted going forward; and 4) changed conditions, if any, dictate modification of the approved MPO and/or ROD. 


Rosemont Copper would submit an annual report to the Coronado that contains a description of all activities conducted during the previous year and a summary of the amount of acreage disturbed, status of reclamation, spills or releases of chemicals or fuel, and results of all monitoring plans in a format approved by the Forest Service, including a complete data summary and any data trends, status of mining plan (tons of ore and waste mined and any changes to methods or equipment), and plans for the coming year. Significant changes would be required to be incorporated into the approved MPO and reflected in financial assurance. Past, ongoing, or projected impacts on the environment may also require amendment of the approved MPO, ROD, and/or financial assurance held for the proposed project. 


Postclosure Monitoring 	Comment by Angela Barclay: ditto


All reclaimed sites would be monitored twice a year for a period to be determined, in order to evaluate the success of reclamation work. Any areas not meeting the reclamation goals would be analyzed to determine the underlying problems, which would be addressed with a modified plan. In addition, there would be quarterly monitoring of groundwater for a term to be decided by the closure requirements specified in the aquifer protection permit and required by the ADEQ. Locations of point of compliance monitoring wells would not be finalized until the aquifer protection permit is issued by ADEQ; however, these wells are currently proposed to be located near the eastern, downgradient boundary of the proposed management area, within or near McCleary, Scholefield, and Barrel canyons. These wells are proposed to be screened between 4,021 and 4,540 feet above mean sea level. Surface water would be monitored as required in the Arizona Pollutant Discharge Elimination System program following cessation of mining operations. Final monitoring details and locations would be decided when ADEQ provides the corresponding permit. Results of this monitoring would be used to evaluate the success of the measures taken to protect the water resources. Any changes in water quality would be evaluated to determine whether the changes are related to the reclaimed mining features, and appropriate steps would be taken to address the problem. 


Environmental baseline


Land Ownership and Surrounding Land Uses


The action area is a combination of public (federal and state) and private lands, totaling approximately 145,513 145,190 acres. Land ownership immediately surrounding the proposed pRosemont Copper Project includes Forest Service, BLM, ASLD State Trust land, and private lands. Land use in the vicinity of the proposed pRosemont Copper Project primarily consists of mining, livestock grazing, and dispersed recreation. Sporadic prospecting reportedly began in the northwestern portion of the proposed project area, the Helvetia mining district, sometime in the mid-1800s. By the 1880s, the production from mines on both sides of the northern Santa Rita Mountains was supporting the construction and operation of the Columbia Smelter at Helvetia on the west side of the Santa Rita Mountains and the Rosemont Smelter in the Rosemont mining district on the east side of the Santa Rita Mountains. Since copper production ceased in 1951, the area stretching from the Peach-Elgin prospect to Rosemont has seen a progression of exploration campaigns. The majority of the land surrounding the proposed project area is currently under permit for livestock grazing. Current rangeland conditions on the district are largely the result of recent drought conditions and an older history of intense grazing pressure that resulted in severe erosion, including arroyo cutting. Recreation activities on lands within and adjacent to the proposed project area include casual or dispersed uses, as well as organized events. Typical recreation activities in the proposed project area consist of motorized vehicle touring (including off-highway vehicle use), dispersed camping, wildlife observation, nature study, bird watching, recreational prospecting, hunting, rock and mineral collection, picnicking, mountain biking, hiking, and horseback riding.


Biophysical Features 


The action area ranges in elevation from approximately 2,740 to 6,610 feet above mean sea level. The topography is dominated by rolling to steep hills, drainages, and canyons. The Santa Rita Mountain range includes numerous drainages that contain riparian vegetation. Barrel Canyon is the principal drainage system within the action area (see Figure 1). Wasp, McCleary, and Scholefield canyons discharge to Barrel Canyon, which discharges to Davidson Canyon and then to Cienega Creek in the northeastern portion of the action area (see Figure 2). Empire Gulch and Gardner Canyon discharge into upper Cienega Creek in the southeast portion of the action area. The northwest side of the action area is drained by a series of unnamed headwater tributaries of Sycamore Canyon. Box Canyon is the major drainage system within the southwestern portion of the action area, west of the main ridgeline. There are 101 springs and seeps (i.e., areas where there is moist soil or lotic or lentic surface water systems) and 148 stock tanks in the action area (Figure 3). Two springs in the action area were identified as being associated with wetlands: Scholefield Spring, located on a tributary to Scholefield Canyon; and Fig Tree Spring, which is a developed spring near the head of a minor unnamed tributary to Sycamore Canyon (WestLand 2010b). The aforementioned water sources provide habitat for aquatic plant and animal species within the action area. Previous mining activity has resulted in a number of mine adits and shafts within the action area (Figure 4); mine adits and shafts provide roosting habitat for bats and other wildlife species (WestLand 2009c; 2009d). 


Geology


The oldest, or “basement,” rocks in Arizona are Proterozoic in age. These units are overlain by thick sequences (as much as 1.2 to 2.4 miles) of Paleozoic-, Mesozoic-, and Cenozoic-age (Phanerozoic) sedimentary and volcanic rocks. Three important periods of tectonic activity affected the modern landscape of southern Arizona, including the Rosemont area, as follows: (1) the Laramide Orogeny (mountain-building event), approximately 80 million to 45 million years ago; (2) the mid-Tertiary Orogeny, approximately 25 million to 16 million years ago; and (3) the Basin and Range Orogeny, which lasted until about  5 million years ago (Armstrong and Ward 1991:13.209-210). 


Mineralization episodes are spatially and temporally diverse across Arizona. Titley and Zürcher (2008:275) consider the following mineralizing episodes to be the most important: Paleoproterozoic (approximately 2,500 to 1,600 million years ago), Jurassic (201 to 145 million years ago), late Cretaceous to early Tertiary (Laramide, approximately 80 to 45 million years ago), and middle to late Tertiary. Laramide porphyry deposits in the region extend from Bagdad and Mineral Park in northwestern Arizona southeastward to Cananea in Sonora, Mexico. This regional cluster of deposits is part of the larger, extensive belt of porphyry copper deposits that is traced through the Cordillera of North and South America. The Rosemont deposit is one of more than 35 significant porphyry copper deposits formed in southeastern Arizona and adjacent areas during Laramide time. Gold, silver, copper, lead, zinc, tungsten, and molybdenum in fissure veins and replacement or contact-metamorphic deposits are present within the project area. 


Soils


The proposed project area is in the Basin and Range physiographic province of southeastern Arizona. 
The range of soil characteristics that occur in the proposed project area includes mixed variations of sandy loam, cobbly loam, and gravelly loams, on gentle to steep slopes, and valley bottoms with rock outcrops on side slopes (Natural Resources Conservation Service 2010). Surface water and soils transported from the proposed project area flow into various drainages that then flow first into Davidson Canyon and eventually into Cienega Creek. There are 15 different map units within the perimeter fence of the proposed project area, and they are depicted in Figure 5. Approximately half (51%) of the soils in the analysis area have severe erosion potential, followed by soils with moderate (37%) and slight (11%) potential for erosion. 


Vegetation Communities


Uplands


The action area is located in three upland vegetation communities: semidesert grassland, Madrean evergreen woodland, and Chihuahuan desertscrub (Brown 1994) (Figure 65). Semidesert grassland, characterized by open grasslands with widely scattered shrubs and cacti, generally covers the lower elevations of the action area. Madrean evergreen woodland mostly covers the higher elevations of the action area, generally in the western and southern areas, and is characterized by open woodlands or savanna, primarily consisting of trees interspersed with grasses and forbs. Chihuahuan desertscrub is dominated by the shrub, creosotebush (Larrea tridentata var. tridentata), on plains, low hills, and valleys on the uplands surrounding middle Cienega Creek.









Figure 3. Springs, seeps, ponds, and stock tanks within the action area.	Comment by Angela Barclay: New figure will show extension of action area along Cienega Creek to Pantano Dam









Figure 4. Mine adits and shafts within the action area.	Comment by Angela Barclay: New figure will show extension of action area along Cienega Creek to Pantano Dam






Figure 5. Soil types within the action area. 
	Comment by Angela Barclay: Figure is being created similar to that in soils section of DEIS








Figure 65. Vegetation types within the action area. 
	Comment by Angela Barclay: New figure will show extension of action area along Cienega Creek to Pantano Dam


Semidesert Grassland. There is a total of approximately 107,396 acres of the semidesert grassland vegetation community in the action area. In the semidesert grassland vegetation type, composition, and density varies with geographic location, precipitation, and topography. Some areas within this vegetation community are nearly barren with an abundance of sand, rock, gravel, scree, or tallus, while other areas may have sparse to dense vegetation cover that includes succulent species, grasses, shrubs, scattered trees, and some herbaceous cover (Brown 1994; Forest Service 2009a). Within the action area, semidesert grassland is characterized by grasses interspersed with a variety of low-growing trees, shrubs, and cacti, including whitethorn acacia (Acacia constricta), catlaw acacia (A. greggii), prickly-pear cactus (Opuntia spp.), cholla (Cylindropuntia spp.), soaptree yucca (Yucca elata), beargrass (Nolina microcarpa), desert spoon (Dasylirion wheeleri), and agave (principally Agave schottii and A. palmeri). Native grass species include black grama (Bouteloua eriopoda), blue grama (B. gracilis), sideoats grama (B. curtipendula), hairy grama (B. hirsuta), buffalo grass (B. dactyloides), plains lovegrass (Eragrostis intermedia), little bluestem (Schizachyrium cirratum), plains bristlegrass (Setaria machrostachya), fluffgrass (Dasyochloa pulchella), burrograss (Scleropogon brevifolius), and slim tridens (Tridens muticus). The non-native Lehmann lovegrass (E. lehmanniana) is one of the more abundant nonnative grass species semidesert grassland portions within the action area. 	Comment by Angela Barclay: May change based on larger action area


Madrean Evergreen Woodland. There is a total of approximately 30,417 acres of the Madrean evergreen woodland vegetation community in the action area. The Madrean evergreen woodland vegetation community occurs on foothills, canyons, bajadas, and plateaus between semidesert grasslands and montane conifer forests (Brown 1994; Forest Service 2009a). This community is dominated by evergreen oaks. In the action area, common oak species include Emory oak (Quercus emoryi), Mexican blue oak (Q. oblongifolia), Arizona white oak (Q. arizonica), and silverleaf oak (Q. hypoleucoides). Also Other tree species present are alligator bark juniper (Juniperus deppeana), one-seed juniper (J. monosperma), velvet mesquite (Prosopis velutina), and Mexican pinyon (Pinus cembroides). All of the shrub and warm season grass species and other ground cover listed in the semidesert grassland section can also be found in areas dominated by the Madrean evergreen woodland vegetation community. 


Chihuahuan Desertscrub. There is a total of approximately 2,622 acres of the Chihuahuan desertscrub vegetation community in the action area. Chihuahuan desertscrub is limited to uplands in the vicinity of Cienega Creek within the action area (Brown 1994). The action area is within the Mexican Highlands Ecoregion, the Chihuahuan Desert influences this ecoregion, and McLaughlin and Van Asdall (1977) noted that Chihuahuan desertscrub vegetation components are present in the mine site area. Shrubs such as creosotebush and whitethorn acacia dominate the Chihuahuan desertscrub vegetation community. Other vegetation in this community includes very large yucca (Yucca spp.), which grow among grasses (mostly Bouteloua spp.) or scattered shrubs (e.g., desert zinnia [Zinnia acerosa] and condalia [Condalia sp.], agave (Agave spp.), ocotillo (Fouquieria splendens), jatropha (Jatropha sp.), and scattered cacti. 


Sonoran Desertscrub. Sonoran desertscrub is located outside the action area (Brown 1994); however, the action area falls within the Mexican Highlands Ecoregion, and the Sonoran Desert influences this ecoregion. One portion of the action area that contains elements of the Sonoran desertscrub biotic community is downstream, near the point where Davidson Canyon merges with Cienega Creek. The other portions of the action area that exhibit characteristics of the Sonoran desertscrub biotic community are the areas proposed for utility lines and access roads connecting the mine operations to the town of Sahuarita. The conspicuous vegetation of the Arizona Upland subdivision of the Sonoran Desert includes saguaro (Carnegiea gigantea), palo verdes (Parkinsonia spp.), creosotebush, and numerous species of cacti, such as chain fruit cholla (Cylindropuntia fulgida), and Engelmann prickly pear (Opuntia phaeocantha var. phaeocantha). Birds are often associated with (e.g., nest in) the saguaro and cholla cacti, as well as palo verdes. 


Riparian


The word “riparian” is used to describe plant communities associated with natural washes, rivers, ponds, and springs. Riparian plant associations occur along a continuum of available soil moisture, and regulatory agencies and researchers have consequently developed numerous and varied definitions of riparian (WestLand 2010). Some definitions relate directly to the nature of the water supply (e.g., perennial streams only), others relate to the condition and nature of the habitats associated with the watercourse (e.g., vegetation location, density, and composition), and still others use definitions that incorporate varied combinations of these factors.


The Forest Service recognizes two riparian vegetation communities within the action area: interior riparian deciduous woodland; and ephemeral fluvial systems, which support upland vegetation (Robbie 2009). These vegetation communities are present in drainages within the action area and along downstream portions of Cienega Creek, Davidson Canyon, and Barrel Canyon. There is a total of approximately 4,756 acres of riparian vegetation communities in the action area. This acreage is a combination of those mapped for interior riparian deciduous woodland and ephemeral fluvial systems supporting upland vegetation. Additionally, tTwo springs in the action area were identified as being associated with wetlands: Scholefield Spring, located on a tributary to Scholefield Canyon; and Fig Tree Spring, which is a developed spring near the head of a minor unnamed tributary to Sycamore Canyon (WestLand 2010). These two springs and seeps, and other springs and seeps, water sources provide habitat for aquatic plant and animal species, as well as  water sources for terrestrial species, within the action area.	Comment by Angela Barclay: May change based on larger action area


Interior Riparian Deciduous Woodland. The vegetation in this type is a mix of riparian woodlands and shrublands, with a variety of vegetation associations. The dominant vegetation varies, depending on a suite of site-specific characteristics, including elevation, substrate, stream gradient, and depth to groundwater. Within the fence line of the preferred alternative, interior riparian deciduous woodland vegetation is confined to portions of Barrel, McCleary, Wasp, Sycamore, and Scholefield canyons. Vegetation includes a variety of trees and shrubs, including Arizona black walnut (Juglans major), Goodding’s willow (Salix gooddingii), netleaf hackberry (Celtis reticulata), desert willow (Chilopsis linearis), desert broom (Baccharis sarothroides), and seep willow (B. glutinosa). Also present are desert false indigo (Amorpha fruticosa), canyon grape (Vitis arizonica), American brooklime (Veronica americana), and southern cattail (Typha domingensis). Within the action area, interior riparian deciduous woodland vegetation extends downstream through Davidson Canyon, Empire Gulch, Gardner Canyon, and Cienega Creek. 


Ephemeral Fluvial Systems Supporting Upland Vegetation. These systems are found along major and minor ephemeral washes that do not contain a perennial flow of water. This vegetation type is often referred to as xeroriparian vegetation and typically contains plant species also found in neighboring uplands, although riparian plants are typically larger and often occur at higher densities than those in the associated uplands, and may occasionally include plant species found in Interior Riparian Deciduous Woodlands although typically at a lower density and frequency. In the action area, this vegetation community occurs in numerous smaller named and unnamed washes where the dominant plant species include Emory oak, Mexican blue oak, Arizona white oak, one-seed juniper, whitethorn acacia, catclaw acacia, and velvet mesquite. 


Aquatic Habitat. Aquatic vegetation is unique to the springs and seeps within the action area and includes obligate wetland plants (i.e., almost always occurs under natural conditions in wetlands) such as seep monkey flower (Mimulus guttatus) and water speedwell (Veronica anagallis-aquatica), and facultative wetland plants (i.e., usually occur in wetlands, but occasionally found in non-wetlands) such as smooth horsetail (Equisetum laevigatum) and Arizona giant sedge (Carex spissa var. ulta) (which is likely a facultative wetland plant). Other riparian plant species documented at springs and seeps in the action area include sycamore (Plantanus wrightii), willow (Salix spp.), netleaf hackberry (Celtis reticulata), and deergrass (Muhlenbergia rigens). Within the action area, moist soil or surface water (both lentic and lotic systems) and associated aquatic vegetation is known to occur at the following springs (WestLand 2011): Basin, Deering, Empire Gulch, Fig Tree, Mudhole, Oak, Ojo Blanco, Rosemont, Scholefield, Sycamore, and Water Develop. Areas of aquatic habitats are too small to map; therefore, they do not appear on Figure 6.


Existing Disturbances


Previous mineral exploration and production activities in the proposed project area have resulted in numerous landscape disturbances, such as mine prospects and adits, mine related access roads, and geotechnical drilling sites. These disturbances are scattered throughout the proposed project area. Additional anthropogenic disturbances have resulted from livestock grazing and all-terrain vehicle (ATV) use. Within and adjacent to the action area, there are numerous wells in the Sonoita area that support residential and ranching uses.


Historic Mining Activities


Helvetia was the largest mining camp of the Helvetia district, followed by Old Rosemont, New Rosemont, and smaller mining camps established at the “Tiptop, Blue Jay, Proctor and Deering, Beuhman, Cuprite, Pauline, Metallic, Helena, Scholefield and Ridley mines” (Ayres 1984). The major era of mining at Rosemont was 1879 to 1915, although, Old Rosemont was most active from 1894 to 1915, and New Rosemont was most active from 1915 to 1921.


Ranching and Grazing


Livestock grazing has been an ongoing disturbance in and around the footprint of the proposed mine for over 100 years – historically at much higher levels than at present. One of the earliest ranches in the proposed project area was the VR Ranch, which established in the 1880s and later homesteaded. By about 1900, the López and Martínez ranches were in operation, but neither of these was homesteaded. In 1903–1904, when the 1905 Patagonia USGS quadrangle map was surveyed, there were three ranches within the proposed current project area: López, Martínez, and VR. With the establishment of the Santa Rita Forest Preserve in 1902 and the Coronado in 1908 (Ayres 1984), the federal government began to require permits to graze cattle on federal land. Smaller ranchers, such as the Lópezes and the Martínezes, were allowed to graze a few head without permits. The Taylor Grazing Act of 1934 established a system of grazing allotments for public lands. Most of the project area lies within the Rosemont grazing allotment, which was established in 1935 and covers 11,369 acres. From 1938 to 1951 this allotment was leased by Chiricahua Ranches. Rosemont Copper holds term grazing permits on four allotments: Rosemont, Thurber, Greaterville, and DeBaud. Rosemont Copper plans to continue all current grazing activities as permitted throughout the course of the proposed project. 


Recent Geotechnical and Hydrologic Drilling


In August 2006, Tetra Tech completed a geotechnical investigation on lands within the proposed project area in support of feasibility-level designs of a heap leach pad and associated ponds, dry stack tailings facilities, plant site facilities, a waste rock storage area, and various water management facilities (Tetra Tech and Schafer 2007). Initial geotechnical site investigations were conducted between November 2006 and March 2007. A total of 10 boreholes and 33 test pits were completed during this initial phase of the work. The boreholes and test pits were confined to the limits of private land (patented claims and fee lands).


In March 6, 2008, the Coronado conditionally approved the preliminary MPO, which proposed short-term geotechnical and hydrologic drilling and related activities on the Coronado. From May through July 2008, Tetra Tech completed a total of 19 boreholes at 15 drill sites located on Forest Service land (Tetra Tech 2009b). Because of the restricted amount of ground disturbance allowed on Forest Service land, 13 of the 15 drill sites were located along existing dirt roads. Two new access roads were constructed in order to reach drill sites located within the plant site area and the footprint of the proposed primary crusher. In accordance with Forest Service instructions, all disturbed areas associated with the geotechnical drilling on Forest Service land will be reclaimed (i.e., recontoured and seeded) within 30 days of the completion of drilling, with the exception of boreholes that will be used for groundwater monitoring. Gating of new access roads and the permanent closure of access roads following the completion of drilling activities were also conditions stipulated by the Forest Service. 






Federally Listed Species and Designated or proposed Critical Habitat


This section identifies federally listed species (under the ESA) that are known to occur in the action area, and those that may occur in the proposed project vicinity. As previously mentioned, a meeting between the Forest Service and USFWS was held in August 2009, to discuss theis proposed project, and it was determined that 10 threatened or endangered species occur or have a reasonable potential to occur in the action area.


Chiricahua Leopard Frog


Listing Status


The Chiricahua Leopard Frog was listed as a threatened species on June 13, 2002 (USFWS 2002a), without critical habitat. Included in the listing was a special rule to exempt operation and maintenance of livestock tanks on nonfederal lands from the Section 9 take prohibitions of the ESA. 


Recovery Plan


A recovery plan for Chiricahua Leopard Frog was completed in 2007 (USFWS 2007b). The action area overlaps a portion of Recovery Unit 2 (Santa Rita-Huachuca-Ajos/Bavispe) as designated by the Chiricahua Leopard Frog Recovery Plan which includes two management areas (MAs): the Santa Rita MA (number 5) and the Empire Cienega MA (number 4). The area west of the steep, north-south ridge that includes  and Weigles Butte and continues south to the southwest corner of the action area is in the Santa Rita MA. The remainder of the action area is in the Empire Cienega MA. The recovery plan identified the Chiricahua Leopard Frogs in this area as are part of the Las Cienegas/Santa Rita Mountains metapopulation, and that the extant breeding populations at Las Cienegas (upper Empire Gulch and Cinco ponds) are both potential source populations for the eastern Santa Rita Mountains (Rorabaugh 2010; USFWS 2007b). However, with the recent designation of the critical habitat, this unit has been identified as too far (more than an 8.0-mi straight-line distance) from the next nearest population in Eastern Slope of the Santa Rita Mountains indicating that the population(s) in this unit currently acts as an isolated population(s) (USFWS 2012).


Proposed Critical Habitat Designation


On March 15, 2011, the USFWS proposed to designate critical habitat for the Chiricahua Leopard Frog (USFWS 2011b). On September 21, 2011, the USFWS notified the public of changes to the March 15 proposed critical habitat rule, proposing to add three additional units in New Mexico and to amend the Primary Constituent Elements (PCEs) (USFWS 2011d). On March 20, 2012, the USFWS designated critical habitat for the Chiricahua Leopard Frog (Figure 7) (USFWS 2012). The proposed designated critical habitat totals approximately 11,467 acres in Apache, Cochise, Gila, Graham, Greenlee, Pima, Santa Cruz, and Yavapai counties, Arizona; and Catron, Hidalgo, Grant, Sierra, and Socorro counties, New Mexico. 






Figure 7. Chiricahua Leopard Frog designated critical habitat and documented occurrences.	Comment by Angela Barclay: new figure will show expanded action area and designated critical habitat






PCEs identified as essential to the conservation of the Chiricahua Leopard Frog in areas occupied at the time of listing of designated critical habitat essential to the conservation of the Chiricahua Leopard Frog are (USFWS 20121d:16358443):


1. Aquatic breeding habitat and immediately adjacent uplands exhibiting the following characteristics: 


a. Standing bodies of fresh water (with salinities less than 5 parts per thousand, pH greater than or equal to 5.6, and pollutants absent or minimally present), including natural and manmade (e.g., stock) ponds, slow-moving streams or pools within streams, off-channel pools, and other ephemeral or permanent water bodies that typically hold water or rarely dry for more than a month. During periods of drought, or less than average rainfall, these breeding sites may not hold water long enough for individuals to complete metamorphosis, but they would still be considered essential breeding habitat in non-drought years.


b. Emergent and/ or submerged vegetation, root masses, undercut banks, fractured rock substrates, or some combination thereof, but emergent vegetation does not completely cover the surface of water bodies.


c. Nonnative predators (e.g., crayfish [Orconectes virilis], American bullfrogs [Lithobates catesbeianus], nonnative predatory fishes) absent or occurring at levels that do not preclude presence of the Chiricahua Leopard Frog.


d. Absence of chytridimycosis, or if present, then environmental, physiological, and genetic conditions are such that allow persistence of Chiricahua Leopard Frogs.


e. Upland areas habitats that provide opportunities for foraging and basking that are immediately adjacent to or surrounding breeding aquatic and riparian habitat.


2. Dispersal and nonbreeding habitat, consisting of areas with ephemeral (present for only a short time), intermittent, or perennial water that are generally not suitable for breeding, and associated upland or riparian habitat that provides corridors (overland movement or along wetted drainages) for frogs among breeding sites in a metapopulation with the following characteristics:


a. Are not more than 1.0 mile (1.6 kilometers) overland, 3.0 miles (4.8 kilometers) along ephemeral or intermittent drainages, 5.0 miles (8.0 kilometers) along perennial drainages, or some combination thereof not to exceed 5.0 miles (8.0 kilometers).


b. In overland and nonwetted corridors, provide some vegetation cover or structural features (e.g., boulders, rocks, organic debris such as downed trees or logs, small mammal burrows, or leaf litter) for shelter, forage, and protection from predators; in wetted corridors, provide some ephemeral, intermittent, or perennial aquatic habitat.


c. Are free of barriers that block movement by Chiricahua Leopard Frogs, including, but not limited to, urban, industrial, or agricultural development; reservoirs that are 50 acres (20 hectares) or more in size and contain nonnative predatory nonnative fishes, bullfrogs, or crayfish; highways that do not include frog fencing and culverts; and walls, major dams, or other structures that physically block movement. 


With the exception of impoundments, livestock tanks, and other constructed waters, critical habitat does not include manmade structures (such as buildings, aqueducts, runways, roads, and other paved areas) and the land on which they are located existing within the legal boundaries.





Two critical habitat map units (Unit 8, Eastern Slope of the Santa Rita Mountains and Unit 9, Las Cienegas National Conservation Area) occur entirely within the action area (Figure 7)(USFWS 2012).: Unit 8 consists of five tanks, and approximately 186 acres, 5.22 drainage miles, and 1,311 feet overland. Within Unit 8, all but Los Posos Gulch Tank are currently occupied breeding sites; however, the occupancy status at the time of listing for these sites is unknown and this unit was, therefore, considered to have been unoccupied at the time of listing of the critical habitat designation. The remaining four tanks collectively form a metapopulation. This unit is essential to the conservation of the species because it represents one of only two known occupied areas that support or likely support breeding activity for the Chiricahua Leopard Frog in the Santa Rita Mountains, and it contains both PCEs 1 and 2. The major threat in this unit is limited surface water: the breeding habitat at Louisiana Gulch is dependable because it is fed by a well, but the other tanks are filled by runoff and are susceptible to drying during drought. Nonnative predators and chytridiomycosis are not known to be imminent threats in this area.


; and Unit 9 consists of approximately 1,55420 acres and 6.24 drainage miles (USFWS 2012). This unit was designated as critical habitat because it was occupied at the time of listing and is also essential for the conservation of the species because currently contains PCEs 1 and 2 necessary to support life-history functions. Approximately 60 metamorphosed Chiricahua Leopard Frogs and 400 tadpoles were released to Las Cienegas NCA in fall 2011. Empire Gulch was occupied at the time of listing, and they are known to breed in a reach of Empire Gulch near Empire Ranch. This unit is too far (more than an 8.0-mi straight-line distance) from the next nearest population in Eastern Slope of the Santa Rita Mountains; thus, the population(s) in this unit currently acts as an isolated population(s). Threats to this unit include habitat degradation, disease (i.e., chytridiomycosis), and nonnative species (e.g., bullfrogs and crayfish). A collaborative, multi-partner recovery program has made significant progress creating opportunities for Chiricahua Leopard Frog head-starting, improving habitat, and removing nonnative species at Las Cienegas NCA. There are recent documented occurrences of Chiricahua Leopard Frogs in both critical habitat map units within the action area and are, therefore, considered occupied. 








Taxonomy


The Chiricahua Leopard Frog was listed as a threatened species in June 2002 (67 FR 40790) as Rana chiricahuensis. Since that time, the genus name Lithobates was adopted by the USFWS in March 2011 when designated critical habitat was proposed for the species (USFWS 2011b). Recent molecular genetic studies have shown some differences between frogs on the Mogollon Rim of Arizona and those in southeastern Arizona. Northern populations of the Chiricahua Leopard Frog along the Mogollon Rim and in the mountains of west-central New Mexico are disjunct from those in southeastern Arizona, southwestern New Mexico, and Mexico. The Ramsey Canyon leopard frog (Lithobates “subaquavocalis”), found on the eastern slopes of the Huachuca Mountains in Cochise County, Arizona, has recently been subsumed into Lithobates Rana chiricahuensis (USFWS 2011a).


Threats and Limiting Factors


The most important threats to the Chiricahua Leopard Frog are predation by nonnative species and disease (USFWS 2011b). Numerous studies indicate that waters supporting introduced vertebrate predators (e.g., bullfrogs, crayfish [Orconectes virilis and possibly others], and fish in the family Centrarchidae [Micropterus spp., Lepomis spp.]) often lack Chiricahua Leopard Frogs (USFWS 2008c). Recent evidence suggests a chytridiomycete skin fungi, Batrachochytrium dendrobatidis (Bd), is responsible for global declines of frogs, toads, and salamanders (see USFWS 2008c). In Arizona, Bd infections have been reported from several populations of Chiricahua Leopard Frogs in the southeastern part of the state, as well as populations of several other frogs and toads (USFWS 2007b). Die-offs typically occur during the cooler months from October–February. 


Other threats to this species include mining, including mining-related contaminants; drought and associated limited surface water; floods; degradation and loss of habitat as a result of water diversions and groundwater pumping, poor livestock management, altered fire regimes as a result of fire suppression; urban and agricultural development; road construction; and other human activities, including environmental contamination, and; the effects of climate change (i.e., decreased precipitation and water resources) (USFWS 2008c, 2011b, 2012). Also considered important is the disruption of metapopulation dynamics, resulting from small populations, which increases the chance of inbreeding depression, loss of genetic diversity, extirpation, or extinction.


The effects of climate change (i.e., decreased precipitation and water resources) are a threat to many species, including the Chiricahua Leopard Frog. For example, temperatures rose in the 20th century and warming is predicted to continue over the 21st century, and although climate models are less certain about predicted trends in precipitation, the southwestern United States is expected to become warmer and drier (USFWS 2007b). In addition, precipitation is expected to decrease in the southwestern United States, and many semi-arid regions will suffer a decrease in water resources due to climate change, as a result of less annual mean precipitation and reduced length of snow season and snow depth. Approximately half of the  precipitation within the range of the Chiricahua Leopard Frog typically falls in the summer months; however, the impacts of climate change on summer precipitation are not well understood. Drought conditions in the southwestern United States have increased over time and have likely contributed to loss of Chiricahua Leopard Frog populations since the species was originally listed in 2002, and likely historically. Climate change trends are likely to continue, and the impacts on species will likely be complicated by interactions with other factors (e.g., interactions with nonnative species and disease). 	Comment by Angela Barclay: should this go into Effects section? Same question for all subsequent species.


Habitat


The Chiricahua Leopard Frog was historically an inhabitant of a variety of aquatic habitats, including cienegas, pools, livestock tanks, lakes, reservoirs, streams, and rivers at elevations of 3,281 to 8,890 feet (USFWS 2007b). Of those sites occupied by Chiricahua Leopard Frogs in New Mexico from 1994–1999, 67% were creeks or rivers, 17% were springs or spring runs, and 12% were stock tanks (see USFWS 2008c). In Arizona, slightly more than half of all known historical localities are natural free-flowing aquatic systems, a little less than half are stock tanks, and the remaining locations are lakes and reservoirs. Sixty-three percent of populations extant in Arizona from 1993–1996 were found in stock tanks (USFWS 2008c). The Chiricahua Leopard Frog is now often restricted to springs, livestock tanks, ponds and streams in the upper portions of watersheds where nonnative predators (e.g., sportfishes, bullfrogs, crayfish, or barred tiger salamanders [Ambystoma mavortium mavortium]) either have not yet invaded or been introduced, or where the numbers of nonnative predators are few and habitats are complex which allow Chiricahua Leopard Frogs to coexist with these species. Adult frogs eat arthropods and other invertebrates (AGFD 2006; USFWS 2008c). Larvae are herbivorous and eat algae, organic debris, plant tissue, and minute organisms in the water. Stomach analyses of other members of the leopard frog complex from the western United States show a wide variety of prey items, including many types of aquatic and terrestrial invertebrates and small vertebrates.


Reproductive Biology


The life history of the Chiricahua Leopard Frog is a complex life cycle, consisting of eggs and larvae that are entirely aquatic and adults that are primarily aquatic but also may be terrestrial at times (USFWS 2007b, 2011a). Populations at elevations below 5,900 feet above mean sea level tended to oviposit from spring through late summer, with most activity taking place before June. Populations above 5,900 feet above mean sea level tend to breed from June through August. Spherical masses of up to approximately 1,500 eggs are laid in quiet pools, typically attached to vegetation. After hatching, tadpoles remain in the water where they feed and grow. Tadpoles metamorphose in three to nine months and may overwinter. Larval Chiricahua Leopard Frogs are primarily herbivorous, while the diet of adults contains a wide variety of insects and other arthropods. 


Chiricahua Leopard Frogs have the ability to disperse among suitable habitats; this dispersal ability allows the species to colonize suitable habitat from a nearby extant population of frogs (USFWS 2008c, 2011a). Dispersal may occur via active movement of frogs or passive movement of tadpoles along stream courses. Current evidence suggests that dispersal of Chiricahua Leopard Frogs can be up to 1 mile overland, 3 miles within intermittent drainages, and 5 miles within perennial drainages. Dispersal of this species, and thus fluctuation of site occupancy, is largely thought to occur during the summer monsoon. Ranid site occupancy is known to fluctuate, particularly at stock tanks and other small aquatic systems where water availability changes. 


Rangewide Distribution and Abundance


The Chiricahua Leopard Frog is found in central and southeastern Arizona; west-central and southwestern New Mexico; and in Mexico, in northern Sonora and the Sierra Madre Occidental of Chihuahua (USFWS 2008c, 2011a). In Mexico, 19 and eight localities are known from northeastern Sonora and northern and west-central Chihuahua, respectively; however, the distribution of the species is unclear, and the status of the species is poorly understood. The Chiricahua Leopard Frog apparently has disappeared from more than 75% of its historical localities; the species has been extirpated from about 80% to 85% of its historical localities in Arizona and New Mexico (USFWS 2008b, 2008c). Die-offs of Chiricahua Leopard Frogs were first noted in Arizona at Sycamore Canyon in the Pajarito Mountains in 1974 and in Gardner Canyon in the Santa Rita Mountains in 1977 and 1978 (USFWS 2008c). During subsequent extensive surveys from 1994 to 2001, the Chiricahua Leopard Frog was found at 87 sites in Arizona, including 21 northern localities and 66 southern localities. In New Mexico, the species was found at 41 sites from 1994 to 1999; 31 of those were verified extant during 1998 and 1999. From May through August 2000, the Chiricahua Leopard Frog was found extant at only eight of 34 sites where the species occurred in New Mexico from 1994 to 1999. 


Arizona Distribution and Abundance 


The Chiricahua Leopard Frog is still extant in most major drainages in Arizona and New Mexico where it occurred historically, with the exception of the Little Colorado River drainage in Arizona and possibly the Yaqui River drainage, and in many other rivers, valleys, and mountains ranges in Arizona (USFWS 2008c, 2011a). Recently in southeastern Arizona, the species was thought to be absent from all but one of the valley bottom cienega complexes because, despite repeated surveys, no records existed for the following mountain ranges: Chiricahua Mountains, Pinaleño Mountains, and Peloncillo Mountains (USFWS 2007b, 2008c). However, four tanks and one spring site in the Peloncillo Mountains have recent records of the species (2007 to the present) and are considered currently occupied (USFWS 2011c). Additionally, a 5.84-mile reach of Cave Creek (and associated ponds in or near the channel) within the Chiricahua Mountains is considered to provide suitable habitat for the species, and the USFWS is planning to captively breed tadpoles for release into a pond there soon.


Status and Distribution in the Action Area


As previously mentioned, tThe action area overlaps a portion of Recovery Unit 2 (Santa Rita-Huachuca-Ajos/Bavispe) as designated by the Chiricahua Leopard Frog Recovery Plan which includes two management areas (MAs): the Santa Rita MA (number 5) and the Empire Cienega MA (number 4) (USFWS 2007b). Additionally, two critical habitat map units (Unit 8, Eastern Slope of the Santa Rita Mountains and Unit 9, Las Cienegas National Conservation Area) occur entirely within the action area (USFWS 2012). Within Unit 8, all but Los Posos Gulch Tank are currently occupied breeding sites, but was considered unoccupied at the time of listing of the critical habitat designation; the remaining four tanks collectively form a metapopulation. Unit 9 was designated as critical habitat because it was occupied at the time of listing and is also essential for the conservation of the species because currently contains PCEs 1 and 2. Empire Gulch was occupied at the time of listing, and Chiricahua Leopard Frogs are known to breed in a reach of Empire Gulch near Empire Ranch, and the population(s) in this unit currently acts as an isolated population(s). As previously mentioned, approximately 60 metamorphosed Chiricahua Leopard Frogs and 400 tadpoles were released to Las Cienegas NCA in fall 2011. 


As part of an effort intended to create, enhance, and protect habitat for at-risk species within the Las Cienegas NCA, Caldwell et al. (2011) identified suitable areas for Chiricahua Leopard Frog re-establishment within Upper and Lower Cienega Creek, and in other portions of the Empire Valley. This effort, referred to as the “F.R.O.G. Project”, is described as including the entire Cienega Creek drainage basin, particularly areas upstream of the Las Cienegas NCA. The overall purpose of this project is to re-establish and preserve viable populations of native aquatic species in Las Cienegas NCA, adjoining Empire Valley, and surrounding montane areas in the Cienega Creek drainage basin.


Recent Surveys 


Surveys by WestLand Resources. Chiricahua Leopard Frog surveys within the action area were conducted by WestLand in 2008, 2009, 2010, and 2011 (WestLand 2009c, 2009d, 2011c). Surveys were completed according to protocols developed by the AGFD and recommended by the USFWS, which included completion of a Chiricahua Leopard Frog Visual Encounter Survey Form for sites with surface water. A dip net or compact disk playback system was used in some instances to confirm identification. Prior to protocol-level surveys, WestLand conducted reconnaissance in August and September 2006 of 15 sites in the action area known to support or suspected of supporting surface water and no frogs were detected (WestLand 2009c).


In 2008, surveys included 25 ponds, tanks, and springs, and seven intermittent drainage reaches totaling approximately 12 miles (WestLand 2009c). The ponds, tanks, and springs were located from about 4 miles north of Mount Fagan to the Greaterville vicinity. An additional seven tanks or springs were visited but not surveyed because they were dry. The seven intermittent drainage reaches were distributed from the lower (north) end of Davidson Canyon to the lower end of Box Canyon. The only drainage reach in the action area that supported intermittent flows during the survey period was an approximately 300-foot reach immediately downstream of Rosemont Spring. In addition to intermittent drainage reaches, 20 miles of ephemeral channels, including 6.5 miles in the action area, were searched for frog habitat in 2008. In 2009, surveys included 43 ponds, tanks, springs, and intermittent drainage reaches in and adjacent to the action area; many of the features surveyed in 2006 and 2008 were re-visited in 2009 (WestLand 2009d). Surveys in 2009 included Davidson Canyon, North Canyon, Oak Tree Canyon, Empire Gulch, and lower Cienega Creek (from near the Davidson Canyon confluence to Interstate 10). Searches were also conducted for potential frog habitat, but formal surveys were not conducted along approximately 40.9 miles of ephemeral drainages in Box Canyon, Mulberry Canyon, north and south Sycamore canyons, Davidson Canyon, Oak Tree Canyon, North Canyon, and upper Cienega Creek. In 2010, surveys included 58 ponds, tanks, springs, and intermittent drainage reaches in and adjacent to the action area; many of the features surveyed in 2006 and 2008-2009 were revisited in 2010 (WestLand 2011c). In 2011, surveys included 63 ponds, tanks, springs, and intermittent drainage reaches in and adjacent to the action area; many of the features surveyed in 2006 and 2008–2010 were revisited in 2011. Searches were also conducted for potential frog habitat in both years. 


Additional Surveys. Several additional Chiricahua Leopard Frog locations in the northeastern Santa Rita Mountains in and adjacent to the action area were surveyed in 2008 and 2009 by various resource agencies (Forest Service, AGFD, and USFWS) (Rorabaugh 2010). The F.R.O.G. Project Frog Conservation Project conducted surveys within the action area in 2010 (WestLand 2011c). Sampling efforts for this species were conducted at four locations (Cinco Ponds, Empire Gulch Spring, Gardner Canyon/Cienega Creek confluence, and the headwaters at Cienega Creek) on the Las Cienegas NCA between 2002 and 2010 (Rosen 2010).


Survey Results


Surveys by WestLand Resources. No Chiricahua Leopard Frogs were detected within the action area in 2006 (WestLand 2009c). The locations and results of all surveys conducted within and adjacent to the action area in years 2008–2011 (except for Rosen 2010) are detailed in Appendix C and displayed in Figure 76. Included in the table are approximate locations relative to the proposed fence line of the mine and action area and whether the locations occur within proposed critical habitat. The information in Appendix C is summarized below:


Chiricahua Leopard Frogs were documented in two locations within the proposed fence line of the preferred alternative in 2008 (Lower Stock Tank and East Dam), but have not been detected there since, despite annual surveys.


Chiricahua Leopard Frogs were documented as occurring in 18 locations within the action area, including three locations within the Upper and Lower Reaches of Box Canyon, from 2008-2011.


The three nearest occurrences of Chiricahua Leopard Frogs to the proposed fence line of the preferred alternative occurred in 2008 atare Oak Tree Canyon Tank, Highway Tank, and South Sycamore Canyon, 0.2 mile south, 0.3 southeast, and 0.3 mile southwest of the fence line, respectively.


Chiricahua Leopard Frogs have been documented in four locations within the action area (but outside the fence line) in areas that are fed by groundwater: Box Canyon–Dam Structure (2008, 2009, and 2011), Empire Gulch (2009, 2010, and 2011), Well in Ophir Gulch (2010 and 2011), and South Sycamore Canyon (2008). The remainder of the locations where they have been documented are fed by stormwater flows.


Chiricahua Leopard Frogs are known to occur in seven locations within the action area in proposed critical habitat: five within unit 8 and two within unit 9. Known breeding locations for Chiricahua Leopard Frog within the action area include: Empire Gulch (2009, 2010, and 2011), Granite Mountain Tank (2008, 2009, and 2010), Greaterville Tank (2008, 2009, 2010, and 2011), Louisiana Gulch (2008, 2009, and 2010), and Los Posos Gulch Stock Tank (2008) (see Appendix C) (Rorabaugh 2010; Rosen 2010; Rosen and Caldwell 2004; WestLand 2009d).


Additional Surveys. During sampling efforts at four locations (Cinco Ponds, Empire Gulch Spring, Gardner Canyon/Cienega Creek confluence, and the headwaters at Cienega Creek) on the Las Cienegas NCA, Rosen (2010) only reported evidence of breeding (i.e., larval individuals were noted) at the Empire Gulch Spring site between 2002 and 2010, although a few individual Chiricahua Leopard Frogs were noted at each site sometime during the 9-year study. Additionally, a steady rise in numbers of Chiricahua Leopard Frogs was observed at Empire Gulch Spring from 2003 to 2010 for unknown reasons.


Gila Chub


Listing Status


The Gila Chub (Gila intermedia) was listed as endangered with critical habitat on November 2, 2005 (USFWS 2005a).


Critical Habitat Designation


Critical habitat for Gila Chub includes seven river units encompassing approximately 160 miles in Grant County, New Mexico, and Yavapai, Gila, Greenlee, Graham, Cochise, Pima, Santa Cruz, and Pinal counties in Arizona (USFWS 2005a). The PCEs of critical habitat include, but are not limited to, the following habitat components (USFWS 2005a:66687): 


1. Perennial pools, areas of higher velocity between pools, and areas of shallow water among plants or eddies all found in headwaters, springs, and cienegas, generally of smaller tributaries;


1. Water temperatures for spawning ranging from 17°C to 24°C (62.6°F–75.2°F), and seasonally appropriate temperatures for all life stages (varying from approximately 10°C–30°C); 


1. Water quality with reduced levels of contaminants, including excessive levels of sediments adverse to Gila Chub health, and adequate levels of pH (e.g., ranging from 6.5–9.5), dissolved oxygen (e.g., ranging from 3.0–10.0) and conductivity (e.g., 100–1,000 mmhos); 


1. Food base consisting of invertebrates (e.g., aquatic and terrestrial insects) and aquatic plants 
(e.g., diatoms and filamentous green algae); 


1. Sufficient cover, which consists of downed logs in the water channel, submerged aquatic vegetation, submerged large tree root wads, undercut banks with sufficient overhanging vegetation, large rocks and boulders with overhangs, a high degree of streambank stability, and a healthy, intact riparian vegetation community; 


1. Habitat devoid of nonnative aquatic species detrimental to Gila Chub or habitat in which detrimental nonnatives are kept at a level that allows Gila Chub to continue to survive and reproduce; and 


1. Streams that maintain a natural flow pattern, including periodic flooding.


Critical habitat for this species occurs along Cienega Creek within the action area (Figure 87). Approximately 6 miles (474.9 acres) of this area of critical habitat occurs within the action area in lower Cienega Creek between Interstate 10 and the confluence with Davidson Canyon. Another 11.6 miles (843.6 acres) of critical habitat occurs within the action area in upper Cienega Creek and Empire Gulch on BLM lands within the Las Cienegas National Conservation Area (NCA). There are recent documented occurrences of Gila Chub in both segments of designated critical habitat within the action area and are, therefore, considered occupied.


Taxonomy


The Gila genus is a complex association of Cyprinid fishes inhabiting the western United States and Mexico. Gila Chub has been recognized as a distinct species since the 1850s, with the exception of a short period in the mid-1900s when it was considered a subspecies of Gila robusta (USFWS 2005a). For the past 30 years, Gila intermedia has been recognized as a full monotypic species, separate from the polytypic species Gila robusta (USFWS 2005a). Gila intermedia is considered most closely related to Gila robusta robusta and Gila robusta grahami (AGFD 2002). 


Threats and Limiting Factors


The primary threats to Gila Chub include predation by, and competition with, nonindigenous organisms, including fish in the family Centrarchidae; other fish species, bullfrogs, and crayfish; and habitat degradation from surface water diversions and groundwater pumping and withdrawals (USFWS 2005a). Secondary threats include habitat alteration resulting from numerous human-caused factors, such as improperly managed livestock grazing, wildfire, agriculture, mining, road building, residential development, and recreation. Current remaining Gila Chub populations are often small, fragmented, and at risk from known and potential threats, and from random natural events such as drought, flood events, and wildfire.


Similar to the Chiricahua Leopard Frog the effects of climate change (i.e., decreased precipitation and water resources) are a threat to many species, including the Gila Chub. For example, temperatures rose in the 20th century and warming is predicted to continue over the 21st century, and although climate models are less certain about predicted trends in precipitation, the southwestern United States is expected to become warmer and drier (USFWS 2007b). In addition, precipitation is expected to decrease in the southwestern United States, and many semi-arid regions will suffer a decrease in water resources due to climate change, as a result of less annual mean precipitation and reduced length of snow season and snow depth. Approximately half of the precipitation within the range of the Gila Chub typically falls in the summer months; however, the impacts of climate change on summer precipitation are not well understood. Drought conditions in the southwestern United States have increased over time and have likely contributed to loss of Gila Chub populations since the species was originally listed in 2005, and likely historically. Climate change trends are likely to continue, and the impacts on species will likely be complicated by interactions with other factors (e.g., interactions with nonnative species and other habitat-disturbing activities). 


Habitat


In Arizona, the Gila Chub is normally found at elevations ranging between 2,720 and 5,420 feet above mean sea level in the smaller headwater streams, cienegas, and springs or marshes of the Gila River basin; commonly inhabiting pools, but can also use a diversity of habitats including small artificial impoundments such as human-made ponds (AGFD 2002; USFWS 2005a). Adults have typically been collected from deep pools with heavily vegetated margins and undercut banks, while juveniles have been collected from riffles, pools, and undercut banks of runs. In larger stream systems, they commonly use heavily vegetated backwaters for cover and feeding. Although the species is considered omnivorous, adults appear to be principally carnivorous, feeding on large and small terrestrial and aquatic insects and other small fishes, while smaller individuals often feed on organic debris and aquatic plants, especially filamentous algae and diatoms (unicellular or colonial algae). Thus, suitable habitat for the Gila Chub should offer a good mix of food for the various life stages of the species.


 















Figure 87. Gila Chub and Gila Topminnow Survey Locations.
	Comment by Angela Barclay: New figure will have expanded action area


Reproductive Biology


Gila Chub likely mature in their second to third year, with reproduction typically occurring from late spring into summer within stream systems, possibly extending into late winter in springs with constant temperatures (AGFD 2002; USFWS 2005a). Warmer water temperatures (68°F–75.2°F) appear to 


contribute to successful spawning, which typically occurs over beds of submerged aquatic vegetation or root wads; and one study even demonstrated that higher temperatures (up to 84.2°F) resulted in faster growth. 


Rangewide Distribution and Abundance


Historically, Gila Chub were recorded from numerous rivers, streams, and spring-fed tributaries throughout the Gila River basin in southwestern New Mexico, central and southeastern Arizona, and northern Sonora, Mexico (USFWS 2008g). Several populations may have originally had basin-wide distributions (e.g., Babocomari and Santa Cruz rivers). Currently, the Gila Chub is restricted to small, isolated populations scattered throughout its historical range and it has been eliminated from approximately 85% to 90% of formerly occupied habitat (USFWS 2005a). Of 47 known populations, 
29 are considered occupied; four of these are newly established populations. All 29 populations are considered small, isolated, and subject to some form of threat; and nonnative species are present in 27 of the populations. In New Mexico, the Gila Chub is extant only in Turkey Creek, Grant County. In Mexico, it has been reduced to two small spring areas, Cienega los Fresnos and Cienega la Cienegita, adjacent to the Arroyo los Fresnos (tributary of the San Pedro River), within 1.2 miles of the Arizona-Mexico border. No Gila Chub remain in the Mexican portion of the Santa Cruz River basin.


Arizona Distribution and Abundance


Historically, the range of the Gila Chub covered more than one-quarter of southeastern Arizona. Currently, the Gila Chub is only found in Indian, Larry, Little Sycamore, Silver, Spring, Sycamore, and Walker creeks and Lousy Canyon (Yavapai County), Sabino Canyon (Pima County), Sheehy Spring and O’Donnell Creek (Santa Cruz County), Cienega Creek (Pima and Santa Cruz counties), Redfield and Bass canyons (Graham and Cochise counties), Babocomari River (Santa Cruz and Cochise counties), the San Carlos and Blue rivers (Gila and Graham counties), Harden Cienega and Dix creeks, (Greenlee County), Eagle Creek (Graham and Greenlee counties), and Bonita Creek (Graham County) in Arizona (USFWS 2005a). Populations in the Salt and San Simon rivers have been extirpated. Establishment of new populations of Gila Chub has been attempted in six sites in Arizona; five sites remain extant and are included in the above list of occupied areas.


Status and Distribution in the Action Area


There is no suitable habitat, or known occurrences of this species, within the footprint of the proposed mineproject, and surveys for this species have not been conducted within the action area for the purposes of the proposedis project. Gila Chub have been reported recently, however, from the Las Cienegas NCA, upstream of the confluence of Cienega Creek with Davidson Canyon, and from the Cienega Creek Natural Preserve (owned and managed by Pima County); both of these reaches of Cienega Creek are located within the action area (Simms 2009; USFWS 2005b). In 2002, two Gila Chub were collected in the Cienega Creek Natural Preserve upstream of “railroad bridge” from a “deep pool” in the area covered by the Rincon Peak quadrangle map, on which coverage of Cienega Creek begins about 1 mile upstream of the Davidson Canyon confluence (Reinthal 2009). In 2005 and 2006, five reaches of Cienega Creek were sampled for fish during annual stream flow mapping by Pima Association of Governments. Gila Chub were “observed” in Stream Reach 3, immediately upstream of the Davidson Canyon confluence (USFWS 2005b, 2006). Although Stream Reach 2, immediately downstream of the Davidson Canyon confluence, is described as “the best habitat for chub and topminnow” (USFWS 2005b), no Gila Chub were reported in this reach in either 2005 or 2006 (USFWS 2005b, 2006). 


As part of an ongoing program established by the Bureau of Reclamation, Cienega Creek was one location in the Gila River basin where fish monitoring was conducted from 2007 through 2010 (Kesner and Marsh 2010; Marsh and Kesner 2011). Sampling was conducted at two locations in Cienega Creek: Station 1 (upstream of the confluence of Davidson Canyon) and Station 2 (downstream of the confluence with Davidson Canyon) (see Figure 8). No Gila Chub were taken at either station in 2007 and 2008 (Marsh and Kesner 2008; Kesner and Marsh 2009); one Gila Chub was collected at Station 1 in 2009 (Marsh and Kesner 2010); and five Gila Chub were collected at Station 1 in 2010 (Marsh and Kesner 2011). 


Additionally, Gila Chub have been documented in Empire Gulch in 1995 and in 2001 (USFWS 2005a), and within Cienega Creek during various survey efforts from 1985 to 1995 (Weedman et al. 1996). The BLM conducted fish sampling efforts in 2005, 2007, and 2008 within the lower and upper reaches of Cienega Creek and within Mattie Canyon in 2007 and 2008, and Gila Chub were captured during each effort (Ehret and Simms 2009). As part of an effort intended to create, enhance, and protect habitat for at-risk species within the Las Cienegas NCA, Caldwell et al. (2011) identified numerous suitable renovated pond sites for Gila Chub re-establishment within Upper and Lower Cienega Creek, and within other portions of the Empire Valley.


Gila Topminnow


Listing Status


Gila Topminnow (Poeciliopsis occidentalis occidentalis) was listed as endangered in 1967 without critical habitat (USFWS 1967). 


Recovery Plan


A recovery plan for Gila Topminnow was completed in 1984 (USFWS 1983) and revised in 1998 (Weedman 1998). No recovery units or management areas were developed within this recovery plan; however, the plan identified the following (Weedman 1998:iv-v):	Comment by Angela Barclay: http://www.fws.gov/southwest/es/arizona/Documents/SpeciesDocs/GilaTopminnow/USFWS%201984.PDF	Comment by Angela Barclay: http://www.fws.gov/southwest/es/arizona/Documents/SpeciesDocs/GilaTopminnow/gtop94fn.pdf


Recovery Objectives: Delisting of the subspecies is not considered feasible in the foreseeable future. The short-term goal of this plan is to prevent extirpation of the species from its natural localities in the U.S. and reintroduce it into suitable habitat within its former range. Downlisting of the Gila Topminnow in the United States is possible. Recovery to a level of threatened is realistically estimated to take 20 years. The recovery category for this species is 9C.


Recovery Criteria: Downlisting of the Gila Topminnow will be considered when: 1) Survival of the species in the U.S. is ensured by protecting existing natural populations and maintaining refugia stocks from each; 2) Populations are reestablished within the species' historic range according to guidelines identified in this plan; 3) Protocols for population, habitat and genetic monitoring are developed, funded, and started. Natural (Level 1) populations and mixed populations will be established in Level 2 and Level 3 sites as described in the recovery section of this plan. Level 2 populations will be considered established only when they have persisted a minimum of 10 years.


Actions Needed:


1. Prevent extinction by protecting remaining natural and long-lived reestablished populations.


2. Reestablish and protect populations throughout historic range.


3. Monitor natural and reestablished populations and their habitats.


4. Develop and implement genetic protocol for managing populations.


5. Study life-history, genetics, ecology, and habitat of Gila Topminnow and interactions with nonnative aquatic species.


6. Inform and educate the public and resource managers.


Taxonomy


The genus Poeciliopsis comprises 19 known species (USFWS 1998). Gila Topminnow originally was listed as Poeciliopsis occidentalis (USFWS 2008h). The species was later revised to include two subspecies, P. o. occidentalis (Gila Topminnow) and P. o. sonoriensis (Yaqui Topminnow) (AGFD 2001). USFWS has not yet published a technical correction in the Federal Register to reflect the common belief that these two entities are indeed separate species; therefore, the taxa listed under the ESA are 
P. o. occidentalis and P. o. sonoriensis, both of which receive full protection. 


Threats and Limiting Factors


The primary threats to Gila Topminnow populations are habitat destruction and introduction of nonnative species (Weedman 1998, The Gila Topminnow is highly vulnerable to adverse effects from nonindigenous aquatic species (USFWS 1998, 2008h). Predation and competition from nonindigenous fishes have been a major factor in its decline and continue to be a major threat to the remaining populations of Gila Topminnow. Additional threats include continued urban and suburban development, resulting in spring habitat development, stream and river channelization, aquifer and groundwater pumping, increased water pollution, and water diversions; and general habitat degradation resulting from drought, livestock grazing, mining, timber cutting, road maintenance, and recreation. All of these actions pose threats through increased erosion, intensified flood events, and decreased groundwater storage available to existing populations of Gila Topminnow and suitable habitats for reestablishment of Gila Topminnow populations.


Similar to the previously-discussed species, the effects of climate change (i.e., decreased precipitation and water resources) are a threat to many species, including the Gila Topminnow. For example, temperatures rose in the 20th century and warming is predicted to continue over the 21st century, and although climate models are less certain about predicted trends in precipitation, the southwestern United States is expected to become warmer and drier (USFWS 2007b). In addition, precipitation is expected to decrease in the southwestern United States, and many semi-arid regions will suffer a decrease in water resources due to climate change, as a result of less annual mean precipitation and reduced length of snow season and snow depth. Approximately half of the precipitation within the range of the Gila Topminnow typically falls in the summer months; however, the impacts of climate change on summer precipitation are not well understood. Drought conditions in the southwestern United States have increased over time and have likely contributed to loss of Gila Topminnow populations since the species was originally listed in 1967, and likely historically. Climate change trends are likely to continue, and the impacts on species will likely be complicated by interactions with other factors (e.g., interactions with nonnative species and other habitat-disturbing activities). 


Habitat


The habitat requirements of Gila Topminnows are broad; although preferring shallow, warm, fairly quiet waters, they also are easily acclimated to a much wider range of conditions including both lentic and lotic habitats with moderate currents (USFWS 1998, 2008h). Gila Topminnows formerly occupied headwater springs, vegetated margins, and backwater areas of intermittent and perennial streams and rivers (AGFD 2001), appearing to prefer shallow warm water in a moderate current with dense aquatic vegetation and algae mats. Gila Topminnows can withstand water temperatures from near freezing to 90°F to 100°F, and can live in a fairly wide range of water chemistries, pH ranging from 6.6 to 8.9, dissolved oxygen from 2.2 to 11 mg/L, and salinities from tap water to sea water. Gila Topminnows are omnivorous, likely using a broad spectrum of foods such as detritus and amphipod crustaceans; but also feeding voraciously on aquatic insect larvae, especially mosquitoes, when abundant (AGFD 2001).


Reproductive Biology


Gila Topminnows are viviparous, and females exhibit superfetation, in which two or more groups of embryos develop simultaneously at different stages (AGFD 2001; USFWS 2008h). The reproductive season normally lasts from April through November, but young may be produced year-round in some thermally stable springs. The typical brood size ranges from 10 to 15 young, with larger broods produced during the summer. Brood size and the onset of breeding can be influenced by several factors, such as food abundance, photoperiod, temperature, predation, and female size. Sexual maturity can be attained as early as 2 months or as late as 11 months following birth, depending on the season of birth.


Rangewide Distribution and Abundance


Historically, the Gila Topminnow was abundant in the Gila River drainage in New Mexico, Arizona, and Mexico and was one of the most common fishes of the Colorado River basin, particularly in the Santa Cruz system (AGFD 2001; USFWS 2008h). Presently, only 11 of the 15 recent natural Gila Topminnow populations are considered extant and only four (Cienega Creek, Monkey Spring, Cottonwood Spring, and Fresno Canyon) do not contain nonindigenous fish and, therefore, can be considered currently secure from nonindigenous fish threats. There have been at least 175 wild sites stocked with Gila Topminnow; however, topminnows persist at only 18 of these locations, including one site that is outside the historical range and four sites containing nonindigenous fish species. 


Arizona Distribution and Abundance


In Arizona, the Gila Topminnow historically was found in most perennial springs, streams, and vegetated margins of rivers in the Gila River drainage in Yavapai, Gila, Pinal, Maricopa, Graham, Greenlee, Cochise, Pima, Santa Cruz, and Yuma counties (AGFD 2001). Currently, disjunct populations are present in nine to 11 natural locations, 22 to 24 reintroduced locations within the Gila River drainage, and one location in the Bill Williams River drainage (Yerba Mansa). Of these locations, 15 are springs and the remainder consists of creeks and washes. 


Status and Distribution in the Action Area


There is no suitable habitat, or known occurrences of this species, within the footprint of the proposed mine, and surveys for this species have not been conducted within the action area for the purposes of the proposed is project. As part of an ongoing program established by the Bureau of Reclamation, Cienega Creek was one location in the Gila River basin where fish monitoring was conducted from 2007 through 2010 (Kesner and Marsh 2010; Marsh and Kesner 2011). Sampling was conducted at two locations in Cienega Creek (Station 1 and Station 2 [see Figure 87] as described above for the Gila Chub); and 26 Gila Topminnows were taken in 2007, 96 in 2008, 61 in 2009, and 255 in 2010. Lower Davidson Canyon Creek (from the confluence with Cienega Creek up to the location where a head cut forms a barrier to upstream movement) may provide suitable habitat for this species during high-water events. 


Gila Topminnows have been reported recently from the Las Cienegas NCA and from the Cienega Creek Natural Preserve within the action area (Simms 2009; USFWS 2005b). Gila Topminnows were considered “numerous” in Stream Reaches 2 and 3 in 2005 (USFWS 2005b), and in 2006, approximately 100 were collected immediately upstream of Stream Reach 2 (USFWS 2005a). Gila Topminnows have been reported in the past within additional reaches of Cienega Creek during various survey efforts from 1985 to 1995 (Weedman et al. 1996). USFWS (1998) reports that Gila Topminnows are found in over 13 km of Cienega Creek and that no nonnative fish are present within this stretch, representing the largest natural topminnow habitat known within the species entire range. Gila Topminnows were captured by the BLM within the lower and upper reaches of Cienega Creek in 2005, 2007, and 2008, and one was captured within Mattie Canyon in 2007 but none were observed in 2008 (Ehret and Simms 2009). Gila Topminnows within Cienega Creek have experienced statistically significant declines since 1989; however, the species has remained present in most of the sampling stations from 1989 through 2005, and appears to have expanded back into Mattie Canyon in 2006 (Bodner et al. 2007). As part of an effort intended to create, enhance, and protect habitat for at-risk species within the Las Cienegas NCA, Caldwell et al. (2011) identified numerous new suitable renovated pond sites for Gila Topminnow re-establishment within Upper and Lower Cienega Creek, and within other portions of the Empire Valley.


Huachuca Water Umbel


Listing Status


The Huachuca water umbel (Lilaeopsis schaffneriana var. recurva) was listed as an endangered species on January 6, 1997 (USFWS 1997c). Critical habitat was designated on July 12, 1999 (USFWS 1999).


Critical Habitat Designation


Critical habitat for Huachuca water umbel includes seven units in the following areas: Sonoita Creek, Santa Cruz River, Scotia Canyon, Sunnyside Canyon, Garden Canyon, and the Verde River in Yavapai County; lower Gila River, San Pedro River, and Aravaipa Creek in Pinal and Graham counties; portions of Eagle Creek in Graham and Greenlee counties; and the upper Gila River in Catron, Grant, and Hidalgo counties, New Mexico (USFWS 1999). The PCEs of critical habitat include, but are not limited to, the following habitat components (USFWS 1999:37444):


1. Sufficient perennial base flows to provide a permanently or nearly permanently wetted substrate for growth and reproduction of Lilaeopsis;


A stream channel that is relatively stable but subject to periodic flooding, which provides for rejuvenation of the riparian plant community and produces open microsites for Lilaeopsis expansion;


A riparian plant community that is relatively stable over time and in which nonnative species do not exist or are at a density that has little or no adverse effect on resources available for Lilaeopsis growth and reproduction; and


In streams and rivers, refugial sites in each watershed and in each reach, including but not limited to, springs or backwaters of main stem rivers, allowing each population to survive catastrophic floods and recolonize larger areas.


There is no designated critical habitat for this species within the action area.


Taxonomy


In the genus Lilaeopsis, the species schaffneriana is one of five species in North America and contains only one variety, recurva (AGFD 2003). The USFWS originally listed this taxon as Lilaeopsis schaffneriana ssp. recurva (USFWS 1997c). As of November 13, 1999, however, L. schaffneriana var. recurva is used by USFWS in its List of Endangered and Threatened Plants (AGFD 2003). Subspecies recurva is used by other authorities.


Threats and Limiting Factors


Habitats for Huachuca water umbel are threatened by growing water demands and associated diversions and impoundments, livestock grazing (which contributes to the degradation of watersheds resulting in destructive flooding), introduction of invasive nonnative plant species, and sand and gravel mining (AGFD 2003; USFWS 2008f). Some wetland areas occupied by Huachuca water umbel have been invaded by nonnative plants, including Bermuda grass (Cynodon dactylon) and watercress (Rorippa nasturtium-aquaticum). There is evidence that water umbels are often outcompeted, and sometimes even eliminated, by these nonnative species. Huachuca water umbel seems to do best along stream courses where flooding and scouring periodically remove competing vegetation, situations where Huachuca water umbel persists because of its ability to recolonize from rhizomes. After spring floods scour a riparian system containing Huachuca water umbel, it is typically one of the first plants to reestablish. 


Similar to the previously-discussed species, the effects of climate change (i.e., decreased precipitation and water resources) are a threat to many species, including the Huachuca water umbel. For example, temperatures rose in the 20th century and warming is predicted to continue over the 21st century, and although climate models are less certain about predicted trends in precipitation, the southwestern United States is expected to become warmer and drier (USFWS 2007b). In addition, precipitation is expected to decrease in the southwestern United States, and many semi-arid regions will suffer a decrease in water resources due to climate change, as a result of less annual mean precipitation and reduced length of snow season and snow depth. Approximately half of the precipitation within the range of the Huachuca water umbel typically falls in the summer months; however, the impacts of climate change on summer precipitation are not well understood. Drought conditions in the southwestern United States have increased over time and have likely contributed to loss of Huachuca water umbel populations since the species was originally listed in 1997, and likely historically. Climate change trends are likely to continue, and the impacts on species will likely be complicated by interactions with other factors (e.g., interactions with nonnative species and other habitat-disturbing activities). 


Habitat


The Huachuca water umbel is an herbaceous, semiaquatic to occasionally fully aquatic, perennial plant requiring perennial water, gentle stream gradients, and mild winters; occurring in cienegas or marshy wetlands at elevations ranging from approximately 2,000 to 6,000 feet above mean sea level within Sonoran desertscrub, grassland or oak woodland, and conifer forest vegetation communities (AGFD 2003; USFWS 1999). Plants can be found in unshaded or shaded sites in shallow water, saturated soil near seeps, or in springs and streams where it grows in submerged sand, mud, and/or silt in water depths ranging from 2.0–16.0 inches, but occasionally as deep as 10.0 inches. The current availability of habitat for the Huachuca water umbel is of concern as cienegas, perennial streams, and rivers in the desert southwest are becoming increasingly rare with estimates that up to 90% of the riparian habitat along Arizona’s major desert watercourses have been lost, degraded, or altered over the years; and this species only occupies a small portion of these rare habitats. 


Reproductive Biology


The Huachuca water umbel is an herbaceous, semi-aquatic perennial plant with slender, erect leaves that reproduces sexually through flowering and asexually from rhizomes, which is likely the primary reproductive mode (USFWS 1997c). An additional dispersal opportunity occurs as a result of the dislodging of clumps of plants, possibly allowing this species to re-root in different sites along an aquatic system during flooding or high-flow events. Flowering has been observed from March through October, although Huachuca water umbel typically flowers in June through August, with fruits developing in July through September (Arizona Rare Plant Committee n.d.[2002]).


Rangewide Distribution and Abundance


The currently known range of Huachuca water umbel includes southeastern Arizona and adjacent Sonora, Mexico (USFWS 1999). Within this range, the plant has been documented at 28 sites (Pima County 2001); 24 in Arizona and four in Mexico. Populations in Mexico are found along Black Draw, a few miles south of the San Bernardino National Wildlife Refuge (NWR) boundary and at Los Fresnos, approximately 2 miles south of the International Boundary southwest of the Huachuca Mountains. Huachuca water umbel apparently has been extirpated from six of the 28 previously documented sites (Pima County 2001), including four sites in Arizona: two sites at Saint David, Tucson (Santa Cruz River), and Monkey Springs (AGFD 2003). 


Arizona Distribution and Abundance


In Arizona, Huachuca water umbel has been documented at disjunct locations in Santa Cruz, Cochise, and Pima counties (AGFD 2003). In Santa Cruz County, it is known from Canelo Hills/Turkey Creek, Sonoita Creek, and the San Rafael Valley. Populations in Cochise County include the Huachuca Mountains, San Pedro River, and San Bernardino Valley. The majority of plants in Arizona are found along the San Pedro River. Prior to 2001, the only known extant sites in Pima County were at Empire Gulch in the Las Cienegas NCA (Pima County 2001). In 2001, two new populations were discovered in Pima County: one at the Cienega Creek Natural Preserve and one at Bingham Cienega. The Bingham Cienega Preserve population (or metapopulation) includes scattered groups of plants distributed throughout the preserve. 


Status and Distribution in the Action Area


Surveys for this species have not been conducted within the action area for the purposes of the proposedis project, and although habitat for this species may occur, there are no known occurrences of this species within the footprint of the proposed mine. Before 2001, the only known extant site of the Huachuca water umbel in Pima County was at Empire Gulch in the Las Cienegas NCA, which is within the action area (Pima County 2001). Since that time, this species has been found in other locations within the action area: in a small patch along Cienega Creek in the county’s reserve upstream from of the confluence of Cienega Creek and Davidson Canyon (Engineering and Environmental Consultants Inc. [EEC] 2001); in Las Cienegas NCA, from the confluence of Cienega Creek with Gardner Canyon north to the northern boundary of the NCA, and; in middle Cienega Creek (AZHGIS 2011). The Huachuca water umbel populations within Las Cienegas NCA include (BLM 2011) (Figure 98, Appendix D): 1) 19 patches recorded between the headwaters of Cienega Creek near the southern boundary of the NCA, north to the confluence of Cienega Creek with Gardner Canyon; 2) 61 patches recorded between the confluence of Cienega Creek with Mattie Canyon, north to Powerline Road; 3) 16 patches recorded within Cienega Creek between the Narrows Powerline Road, north to the Narrows; 4) 1 patch recorded within Lower Empire Gulch between Rattlesnake Tank and the confluence with Cienega Creek; and 5) 3 patches recorded within Mattie Canyon between the spring source and the confluence with Cienega Creek. 


Figure 9. Huachuca Water Umbel Locations.
	Comment by Angela Barclay: this figure will show expanded action area & may be slightly revised


Jaguar


Listing Status


The Jaguar was listed as an endangered species in the U.S. portion of the species range on July 22, 1997 (USFWS 1997b), without critical habitat. The non-U.S. population was listed as endangered in 1972 (USFWS 2000). In 2008, the USFWS formalized its determination that a U.S. recovery plan for the Jaguar would not advance the conservation of the species (USFWS 2008e). In 2010, the USFWS announced that designation of critical habitat is of the Jaguar is prudent (USFWS 2010a). As a result, the USFWS, together with the Jaguar Recovery Team, is in the process ofhave developeding a recovery outline, with scientific population and habitat analyses, for Jaguars in the northern portion of their range, which will be considered in the preparation of a critical habitat proposal for the species in the northern portion of their range (Jaguar Recovery Team 2012). This document is “based on the best currently available information” and “it provides a preliminary strategy for the Jaguar that will guide recovery actions until a recovery plan is available” (Jaguar Recovery Team 2012:3).	Comment by Angela Barclay: http://www.fws.gov/southwest/es/arizona/Documents/SpeciesDocs/Jaguar/049777%20-%20Jaguar%20Recovery%20Outline.pdf


Taxonomy


The Jaguar is the only extant representative of the genus Panthera in the Americas (Eizirik 2001). Recent studies have failed to find evidence for well defined subspecies of Jaguar; there is clinal north-south variation, but the differentiation within the supposed subspecies is larger than that between them and thus does not warrant subspecies subdivision due to the absence of a clear geographical subspecies structure. 


Threats and Limiting Factors


Habitat destruction and modification, and the illegal killing of Jaguars are the two most significant threats to the Jaguar (Jaguar Recovery Team 2012). The legal or illegal killing of Jaguars and their potential prey species have also contributed to the historical decline of the species in the U.S. (USFWS 2008c). Despite protections, illegal killing of jaguar continues to be a major threat to Jaguars south of the U.S.-Mexico border, and the U.S. has little authority to implement actions needed to recover species outside its borders (Jaguar Recovery Team 2012). Human population growth has both direct and indirect impacts on jaguar survival and mortality. Human growth and development fragments habitat and isolates populations of Jaguars and other wildlife, and roads may directly impact Jaguars and their habitat, including mortality caused by vehicles, disturbance, habitat fragmentation, changes in prey numbers or distribution, and provision of increased access for legal or illegal harvest. There are no known diseases or predators that threaten the Jaguar (USFWS 1997b); however, potential role of diseases poorly understood for the Jaguar, and wild felid diseases are an increasing threat to wild cats due to habitat restriction and fragmentation and encroachment from domestic animals (Jaguar Recovery Team 2012). 


Other cCurrent threats identified by USFWS include the development of infrastructure projects (e.g., pedestrian fences, etc.) along the U.S.-Mexico international border, which could impede the movements of Jaguars (USFWS 2008c). The legal or illegal killing of Jaguars and their potential prey species have also contributed to the historical decline of the species in the U.S.Recent drought and apparent climate change, resulting in habitat loss, fragmentation, and degradation, are thought to be a limiting factor within the range of this species in Arizona and New Mexico (e.g., the montane woodlands at higher elevations in the Santa Rita, Santa Catalina, and Huachuca mountains have all experienced drought and associated large-scale catastrophic wildfires in recent years).


Section 4(a)(1) of the ESA outlines five factors to consider when a species is a candidate for listing as threatened or endangered, one of which is “other natural or manmade factors affecting its continued existence” and includes a discussion of climate change (Jaguar Recovery Team 2012). Similar to the previously-discussed species, the effects of climate change (i.e., decreased precipitation and water resources) are a threat to many species, including the Jaguar. For example, temperatures rose in the 20th century and warming is predicted to continue over the 21st century, and although climate models are less certain about predicted trends in precipitation, the southwestern United States is expected to become warmer and drier (USFWS 2007b). In addition, precipitation is expected to decrease in the southwestern United States, and many semi-arid regions will suffer a decrease in water resources due to climate change, as a result of less annual mean precipitation and reduced length of snow season and snow depth. Approximately half of the precipitation within the range of the Jaguar typically falls in the summer months; however, the impacts of climate change on summer precipitation are not well understood. Drought conditions in the southwestern United States have increased over time and may have contributed to loss of Jaguar populations since the species was originally listed in 1997, and possibly historically. Climate change trends are likely to continue, and the impacts on species will likely be complicated by interactions with other factors (e.g., stochastic events driven by climate, such as drought and wildfires in Jaguar habitat, and other habitat destruction and fragmentation) (Jaguar Recovery Team 2012). 


Habitat


Jaguars are known from a variety of vegetation communities in North and South America, and in southern Sonora, Sinaloa, Nayarit, and Jalisco. Range-wide, Jaguars appear to prefer a warm, tropical climate, including lowland wet communities, swampy savannas or tropical rain forests (USFWS 2008c). In the southwestern U.S., the more open, dry habitat of has been identified as marginal in terms of water, cover, and prey densities (Rabinowitz 1999); however, others have documented Jaguars in northwestern Mexico and the southwestern U.S. in more , but they are also known to occur in arid areas, including thornscrub, desertscrub, lowland desert, mesquite grassland, Madrean oak woodland, and pine-oak woodland communities of northwestern Mexico and southwestern U.S. with a closed vegetative structure (Boydston and López Gónzalez 2005; McCain and Childs 2008). Based on 25 Jaguar sighting records in Arizona, the majority of Jaguars were observed in scrub grasslands (56%) and Madrean evergreen forests (20%), all were within 6.2 miles of a water source, and most occurred in moderately rugged to extremely rugged terrain (Hatten et al. 2005). Additionally, river valleys, and other drainage features, likely “provide travel corridors for Jaguars, along with higher prey densities, cooler air, and denser vegetation than surrounding habitats” (Jaguar Recovery Team 2012:13) As part of the process of developing a recovery outline for jaguars in the northern portion of their range, and in the preparation of a critical habitat proposal for the species, habitat suitability criteria for the jaguar has been developed, and a map was produced delineating potential jaguar habitat (approximately 6.5 million acres) in Arizona and New Mexico (Hatten et al. 2003) (Figure 10).


In the U.S.-Mexico borderlands, peccaries (javelina) and deer (white-tailed [Odocoileus virginianus] and mule [O. hemionus]) are presumably dietary mainstays; range-wide, the list of prey taken by jaguars includes more than 85 species, including numerous species of turtles, birds, fish, and livestock (AGFD 2004). Other potential prey species in the southwestern U.S. include coatis (Nasua nasua), skunk (Mephitis spp., Spilogale gracilis), raccoon (Procyon lotor), and jackrabbit (Lepus spp.) (Hatten et al. 2005). Studies indicate that jaguars selectively use areas away from certain forms of human influence (USFWS 2008c). 


Jaguars have relatively large home ranges and appear to select relatively intact habitats away from human settlements (USFWS 2008c). Jaguar home ranges are highly variable and depend on topography, available prey, and population dynamics. Home ranges and are variablevary: from 11–15 square miles in Belize; and from 10–25 square miles for females in the dry and wet seasons, respectively, in Jalisco, Mexico (Brown and López González 2001; USFWS 2008c); from 5–52 square miles during the wet season and 11–64 square miles during the dry season for males in Brazil, Venezuela, and Belize; and 38 square miles for two males and 16 square miles for four females in the tropical deciduous forest for Jalisco, Mexico (Jaguar Recovery Team 2012). Limited home range studies have been conducted for Jaguars in northwestern Mexico, The average home range of radio-collared male Jaguars in Venezuela was from 19–30 square miles but telemetry data from an adult female in Sonora, Mexico during the dry season was 39 square miles, and c. amera trap data indicated that the average male home range in Sonora is 32–77 square miles. No home range studies using standard radio-telemetry techniques have been conducted for Jaguars in northwestern Mexico or southwestern U.S.; however, but McCain and Childs (2008), based on the use of camera-traps in south-central Arizona, report one male Jaguar was reported in south-central Arizona as having a minimum observed “range” of 525 square miles McCain and Childs (2008); however, female Jaguar scat was used at some camera traps at various times and the potential influence of this on the observed range of this male is unknown (Jaguar Recovery Team 2012). 



Reproductive Biology


Jaguars generally breed year-round; however, at the south and north ends of their range, they may breed only in the spring (AGFD 2004; USFWS 2008c; Jaguar Recovery Team 2012). Gestation period is approximately 100 days, and litters range from one to four cubs (usually two), and cubs remain with their mother for nearly two years. Females begin sexual activity at three years of age and males at four. Jaguars have been reported to live up to 11–12 years in the wild. 


Rangewide Distribution and Abundance


Jaguars historically ranged from the southern U.S. (California, Arizona, New Mexico, Texas, and possibly Louisiana) to southern Argentina (AGFD 2004; USFWS 2008c). Currently, they range from the southwestern U.S. (Arizona, New Mexico and Texas) to Brazil and northern Argentina. Abundance and population trends for the Jaguar are not well known; however, 5,680 observations of jaguars have been reported at 535 separate locations throughout the species’ range during the past 10 years (USFWS 2010a). The Jaguar is known to be extant in about 3.4 million square miles, which represents 46% of its historical range; the probability of long-term survival of the Jaguar is considered high in 70% of the currently occupied range (over 2.3 million square miles), and it is considered to be extirpated in 37% of its historical range (Sanderson et al. 2002). 


The last Jaguar sightings in California, Texas, and Louisiana were documented in the late 1800s to early 1900s (Brown and López González 2001; USFWS 2008c). More than 60 Jaguars are reported as having been killed in Arizona and New Mexico between 1900 and 2000. Sightings in the U.S. in the late twentieth century to the present have occurred mainly along the U.S.-Mexico international border. Three records of a female with kittens have been documented in the U.S., although none since 1910, and no females have been confirmed in the U.S. since 1963. The most northern recently documented breeding population of Jaguars occurs about 130 miles south of the U.S.-Mexico international border.


In northwestern and western Mexico, jaguars occur in Colima, Jalisco, Nayarit, Sinaloa, Chihuahua, and Sonora to the border with the U.S. (Jaguar Recovery Team 2012). Breeding populations currently occur in Jalisco, Nayarit, Sinaloa, and Sonora with the most northern recently documented breeding population of jaguars occurring in Sonora approximately 130 miles south of the U.S.-Mexico international border (Brown and López-González 2001). Approximately 30 miles south of the U.S. border near Naco, Mexico, two Jaguars have been documented at Rancho El Aribabi, Sonora, and one jaguar has been documented in the Sierra Los Ajos, since 2009. Jaguar population estimates in northwestern Mexico are 50-271 in Sonora, 211 in Sinaloa, 92 in Nayarit, and 176-500 in Jalisco (Jaguar Recovery Team 2012). 



Figure 10. Potential habitat for the Jaguar within Southeastern Arizona.	Comment by Angela Barclay: new figure will show expanded action area






Arizona Distribution and Abundance





The number of historical records of female Jaguars with young in Arizona suggests that there was once a breeding population in the state; however, because females have not been observed in the U.S. in nearly 50 years, Jaguars in the U.S. are thought to be part of a population originating (and breeding) in Mexico (USFWS 2008c). Additionally, it appears that Arizona does not support a significant Jaguar population because the southwestern U.S. lies at the extreme northern limit of the Jaguar’s range, and may support only marginal habitat for the species because of recent altered habitat from drought and associated large-scale catastrophic wildfires in recent years. Hatten et al. (2003) estimated that 21% to 30% of Arizona (23,940–34,200 square miles) is potentially suitable as Jaguar habitat; however, the species currently occurs on an occasional basis in only a small portion of this area. The habitat suitability map that was produced delineating potential Jaguar habitat indicated that there is approximately 6.5 million acres in Arizona and New Mexico (Hatten et al. 2003) (see Figure 109).


Historically, Jaguars have been reported at numerous locations in Arizona, as far north as the Grand Canyon; however, all Arizona records since 1965 have been in the southern portion of the state, one record near the Santa Cruz River and the other records in the Peloncillo, Baboquivari, Dos Cabezas, Patagonia, and Santa Rita mountain ranges within Cochise, Pima, and Santa Cruz counties (Brown and López González 2001; USFWS 2008c) (see Figure 109). Two male Jaguars were repeatedly photographed in southeastern Arizona, one of which was the same individual that was observed in the Baboquivari Mountains in 1996, and this same male was captured, collared, and released in February 2009 (AGFD 2009; USFWS 2008c). Because tracking-collar data transmitted in the days following the capture and collaring indicated a reduced pattern of movement and foraging, the male was recaptured and evaluated by expert veterinarians at the Phoenix Zoo and he was diagnosed with severe and unrecoverable kidney failure so he was euthanized (AGFD 2009). 


Prior to 2011, the nearest known recent sighting of a Jaguar to the action area was in the Baboquivari Mountains in 2009: the easternmost portion of the range of this individual was located approximately 20 miles southwest of the action area (WestLand 2011a). In June of 2011, an unconfirmed sighting (AGFD Class II-7) of a Jaguar was reported in Mansfield Canyon in the Santa Rita Mountains in Santa Cruz County (personal communication, Eric Gardner, AGFD Non-Game Species Coordinator, 2011): this sighting was approximately 13 miles south of the proposed mine footprint and 8 miles south of the action area. On November 19, 2011, a confirmed sighting of an adult male Jaguar occurred when heit was treed by a mountain lion hunter and his dogs in a canyon in the Whetstone Mountains in Cochise County approximately 25 miles east of the proposed project area and 10 miles east of the action area (AGFD 2011; Jaguar Recovery Team 2012).


Status and Distribution in the Action Area


Historically, there are several records of Jaguars from southern Arizona, three of which are known from the Santa Rita Mountains (Helvetia in 1917, base of Mt. Baldy in 1918, and Greaterville in 1919), and one from the Empire Mountains (1961) within the action area (Brown and López González 2001). There have been no confirmed sightings of Jaguars in the action area since 1961. 


Surveys for this species have not been conducted within the action area for the purposes of the proposedis project; however, the University of Arizona has received funding for a three-year project to detect and monitor Jaguars through the use of still and video “camera traps” motion-sensor “trail” cameras along the northern boundary of the US-Mexico international border, from the Baboquivari Mountains in Arizona to the Animas Mountains in New Mexico (Jaguar Recovery Team 2012need reference). Most of the cameras are expected be located on public lands; although no specific sites have been selected, it is possible that some cameras will be located within the Santa Rita Mountains and possibly even within or adjacent to the action area. 


Lesser Long-nosed Bat


Listing Status 


The Lesser Long-nosed Bat was listed as endangered in 1988 without critical habitat (USFWS 1988). A recovery plan was completed in 1997 (USFWS 1997a).


Recovery Plan


No recovery units or management areas were developed as part of the 1997 recovery plan; however, the plan The recovery plan states that the Lesser Long-nosed Bat will be considered for down-listing to threatened once three major maternity roosts and two post-maternity roosts in the U.S. and three maternity roosts in Mexico have remained stable or increased in size for at least 5 years, following the approval of the Recovery Team (USFWS 1997a). Following a 5-year review of the status of Lesser Long-nosed Bat, USFWS determined that while Lesser Long-nosed Bat populations do not currently meet the definition of “endangered,” the protection afforded by the ESA is warranted because of the continued vulnerabilities of key roost sites (USFWS 2007c). 


Taxonomy


The Lesser Long-nosed Bat was originally listed as Leptoynycteris sanborni, Sanborn’s Long-nosed Bat (USFWS 1988). Wilkinson and Fleming (1996) support the classification of this bat as Leptonycteris curasoae. They further define two subspecies, L. c. curasoae (found in the southern portion of the range) and L. c. yerbabuenae (found in the northern portion of the range). Some researchers support the raising of L. c. yerbabuenae to specific status as Leptonycteris yerbabuenae (Cole and Wilson 2006). However, USFWS currently classifies the listed entity as Leptonycteris c. yerbabuenae. Information gathered during the 5-year status review indicates that additional investigation into the taxonomy of the Lesser Long-nosed Bat is warranted (USFWS 2007c).


Threats and Limiting Factors


The primary threats to the Lesser Long-nosed Bat are roost site loss or disturbance and impacts to forage availability (USFWS 2007c). Other tThreats that have contributed to the current endangered status of the species include: roost disturbance and deterioration, border activities, recreation, vandalism, fire, vampire-bat control, mine closures, and forage availability. 


Similar to the previously-discussed species, the effects of climate change (i.e., decreased precipitation and water resources) are a threat to many species, including the Lesser Long-nosed Bat. For example, temperatures rose in the 20th century and warming is predicted to continue over the 21st century, and although climate models are less certain about predicted trends in precipitation, the southwestern United States is expected to become warmer and drier (USFWS 2007b). In addition, precipitation is expected to decrease in the southwestern United States, and many semi-arid regions will suffer a decrease in water resources due to climate change, as a result of less annual mean precipitation and reduced length of snow season and snow depth. Approximately half of the precipitation within the range of the Lesser Long-nosed Bat typically falls in the summer months; however, the impacts of climate change on summer precipitation are not well understood. Drought conditions in the southwestern United States have increased over time and may have contributed to loss of Lesser Long-nosed Bat populations since the species was originally listed in 1988, and possibly historically. Climate change trends are likely to continue, and the impacts on species will likely be complicated by interactions with other factors (e.g., interactions with habitat-disturbing activities and impacts to forage resources). 


Habitat


In the U.S., suitable Lesser Long-nosed Bat habitat includes desert grasslands and shrublands up to the oak transition zone; plant communities typically occupied by the species are paloverde-saguaro, semidesert grassland, and oak woodland (USFWS 1997a). A suitable day roost, typically a cave or mine, is probably the most important habitat requirement; however, potentially suitable roosts must be within reasonable foraging distances of sufficient amounts of required foods (the nectar and pollen of paniculate agave flowers and the nectar, pollen, and fruit produced by columnar cacti). In Arizona, four species of paniculate agaves: Palmer’s agave (Agave palmeri), Parry’s agave (A. parryi), desert agave (A. deserti), and amole (A. schotti), and two columnar cacti; saguaro cactus and organ pipe cactus (Stenocereus thurberi), provide the main food sources for this nectivorous bat. The columnar cacti occur in lower-elevation areas of the Sonoran Desert region while the paniculate agaves are found primarily in higher-elevation areas, such as desert grasslands, shrublands, and montane habitats. Concentrations of food resources for this species are patchily distributed and available seasonally; cactus flowers and fruits are available during the spring and early summer, while blooming agaves are primarily available during mid- to late summer (typically from July through early October). 


Foraging areas experiencing regular, ongoing use, based on nectar and pollen production, may be of particular importance to the Lesser Long-nosed Bat, as they appear to select areas with evidence of high resource abundance in previous years (old floral stalks) suggesting site fidelity to particular agave stands (USFWS 2007c). A reduction in, or further fragmentation of, agave populations could have serious effects on bat behavior, forcing individual Lesser Long-nosed Bats to travel farther, to roost in suboptimal situations, or to compete with one another for food at remaining plants. These effects likely would be especially evident during years of low flower production, when energy expended by bats is appreciably higher. The Lesser Long-nosed Bat is known to fly long distances from occupied roost sites to foraging sites; night flights from maternity colonies to flowering columnar cacti have been documented in Arizona at distances of up to 15 miles, and in Mexico up to 38 miles. Lesser Long-nosed Bats have been documented using hummingbird feeders many miles away from the closest potential roost site, including during the winter in Tucson (Lowery et al. 2009). Lesser Long-nosed Bat visitation rates to individual agave plants appear to increase as the number of flowering umbels per plant increase and where blooming progresses to mid-inflorescence, and foraging rates appear to decrease as blooming moves to the top of plants (USFWS 2007c). 


Lesser Long-nosed Bats roost in caves and abandoned mines and tunnels (USFWS 1988). Lesser Long-nosed Bats are known to “roost-switch”, possibly in response to forage availability, which makes the small number of known roosts potentially significant to the population (USFWS 2007c). A colony of bats may move among several roost sites, and they may require multiple roost sites to meet their foraging and reproductive needs (Cole and Wilson 2006). The lack of, or presence of few Lesser Long-nosed Bats at a roost at one time does not indicated that bat numbers have declined or mean that the roost site is insignificant, or vice versa (USFWS 2007c). The number of known roosts is limited; therefore, the loss of even one or two key roost sites could threaten the population. 


Reproductive Biology


In Arizona, Lesser Long-nosed Bat roosts are typically occupied from April to as late as early November (Slauson 2000), although the species has been recorded at hummingbird feeders in Tucson during the winter (Lowery et al. 2009). During spring, adult females, most of which are pregnant, arrive in Arizona and gather into maternity colonies in the southwestern portion of the state at low elevations near concentrations of flowering columnar cacti (USFWS 2007c). Maternity colonies disband in July and August after the young are volant, and there is a decline of food resources around maternity roosts. 
A coincidental increase of blooming agaves results in most females and young moving north and east to late summer roosts, some moving to higher elevations (up to more than 6,000 feet above mean sea level), primarily in southeastern Arizona near high concentrations of blooming paniculate agaves. Dates of these seasonal movements, however, are variable from one year to the next based on observations (USFWS 1997a). 


Rangewide Distribution and Abundance


The Lesser Long-nosed Bat is found from southern Arizona and extreme southwestern New Mexico, through western Mexico, and south to El Salvador (USFWS 1997a). There were 17 known major Lesser Long-nosed Bat roost sites in Arizona and Mexico in the early 1990s and 12 major maternity roost sites. Based on surveys conducted in 1992 and 1993, it was estimated that more than 200,000 bats occupied 16 of the 17 sites and that the maternity roosts are occupied by more than 150,000 bats. Current population numbers of Lesser Long-nosed Bats exceed the levels known and recorded at the time of listing in 1988 (USFWS 2007c). Numbers of Lesser Long-nosed Bats at most of the roost sites in both the U.S. and Mexico are stable or increasing; however, the number of known roost sites has not increased significantly.


Arizona Distribution and Abundance


In southern Arizona, Lesser Long-nosed Bat roosts have been found from the Picacho Mountains (Pinal County) southwest to the Agua Dulce Mountains (Pima County), southeast to the Chiricahua Mountains (Cochise County), and south to the international boundary (USFWS 2008c). Individuals have also been observed near the Pinaleño Mountains (Graham County) and as far north as Phoenix and Glendale (Maricopa County) and from far southwestern New Mexico in the Animas and Peloncillo mountains (Hidalgo County) (USFWS 1997a). There are three known Lesser Long-nosed Bat maternity roosts (Copper Mountain, Bluebird, and Old Mammon) and approximately 40 total Lesser Long-nosed Bat lesser long-nosed bat roosts in Arizona (USFWS 2007c). Population estimates at Arizona roosts (maternity and post-maternity) were identified in the Lesser Long-nosed Bat Recovery Plan (USFWS 1997a). 


According to USFWS (2007c), numbers provided do not accurately represent the total number of Lesser Long-nosed Bats in Arizona for the following reasons: 1) counts include a combination of maternity roosts and late-summer roosts; 2) only those roosts identified in the Lesser Long-nosed Bat Recovery Plan are monitored; 3) multiple counts at each roost each year are not conducted; and 4) roost-monitoring experience indicates that developing a definitive population estimate for this species is difficult. Bats found in maternity roosts early in the year could occupy late-summer roosts, resulting in double counting of some individuals. Furthermore, the number of Lesser Long-nosed Bats at any given roost fluctuates considerably each year and among years. 


In addition, researchers have found increasing, stable populations at roost sites not identified for monitoring in the Lesser Long-nosed Bat Recovery Plan, including steady increases in numbers of Lesser Long-nosed Bats at roost sites on Fort Huachuca in the Huachuca Mountains, based on monitoring over the past 10 years (USFWS 2007c). Known Lesser Long-nosed Bat maternity roosts are all more than 75 miles from the proposed project footprint; however, known major postmaternity roosts, including Patagonia Bat Cave and State of Texas, are within about 40 miles of the proposed project footprint, and several small postmaternity roosts are closer. 


Status and Distribution in the Action Area


Recent Surveys 


Agave Surveys. Palmer agave surveys in the vicinity of the proposed mine footprint were conducted between June 16 and September 8, 2008 (WestLand 2009e). Prior to the surveys, WestLand divided the project area into 2.47-acre units, for a total of 1,915 units. A random subset of 191 units (10%) was then selected for sampling; field sampling was ultimately conducted in 76 of these 191 units. Within each sampling unit, the southeast quarter (i.e., plot) was selected for detailed counts of living rosettes and flowering stems. 


A regional analysis of Palmer agave numbers also was undertaken in 2008 to better understand the significance of the agave population on the Rosemont Copper property (WestLand 2009e). The analysis focused on the north and east sides of the Santa Rita Mountains and Empire Cienega and included the Rosemont Copper property outside the impact area. A total of 116 plots (averaging 10.5 acres; 1,218 acres total) was surveyed from available access roads and rosettes and successful flowering stems were counted. Rosette density information from these plots is not directly comparable to the more intensively sampled plots in the impact area because of the difficulty seeing smaller rosettes from the road; however, successful flowering stems were considered readily visible from adjacent access roads, and these data are therefore potentially useful for comparing regional plots with plots in the impact area. 


WestLand surveyed for agave (Agave spp.) along approximately 22.4 linear miles (1,158 acres) of proposed utility corridors in 2009 (WestLand 2010), and approximately 38 acres of additional lands adjacent to the corridor in September 2011 (WestLand 2011e).


Bat Surveys. Bat surveys of the proposed project area and vicinity were conducted in 2008 (WestLand 2009f), 2009 (Buecher et al. 2010), 2010 (Buecher et al. 2010), and 2011 (WestLand 2011f). Methods included active and passive ultrasonic acoustic sampling at flowering agaves, infrared photography and observations of flowering agaves, and surveys of potential roost sites. 


In 2008, 143 potential bat roost sites (i.e., caves, mine shafts, and adits) were evaluated within the action area and surrounding region (WestLand 2009f). Of these 143 sites, 59 were within the proposed project footprint and 16 were near the proposed project footprint. Acoustic and/or roost site surveys were conducted on a total of 20 different dates between August 4 and November 12, 2008, and ultrasonic acoustic surveys and infrared surveys were conducted on five evenings between August 11 and September 16, 2008. Because Lesser Long-nosed Bats often remain silent while foraging, several sites also were monitored in 2008 with night vision equipment to further document use of flowering agaves. 


In 2009, 37 sites were examined during eight field visits conducted in August, September, and October (Buecher et al. 2010). Survey efforts in 2009 focused on sites that supported nectar-feeding bats in 2008 and sites where the potential for bats was considered high, including 1) the Helena Mine complex, which is characterized by multiple entrances, supported small numbers of L. yerbabuenae in 2008; 2) Adit S and Adit R-47, where accumulations of insectivorous bat guano was found in 2008; 3) R-46, which was not visited in 2009 but was thought to have high potential for bat use; 4) Chicago Mine (referred to as Site 9 in WestLand 2009f), which supported small numbers of Leptonycteris in 2008; and 5) R-2 (located in Sycamore Canyon), where one L. yerbabuenae was found in 2008. 


In 2010, three of the sites that were previously surveyed, including one site that contained Lesser Long-nosed Bats in 2008 and 2009 (Helena Mine complex), were revisited (Buecher et al. 2011). Additionally, the BLM conducted surveys on their lands near Helvetia late in 2010, and Lesser Long-nosed Bats were observed roosting on abandoned mine land features (Hughes 2011).


In 2011, 33 sites were examined in ten field visits in July, August and September (WestLand 2011f). Some sites surveyed were used by bats in previous years, and additional mines not covered during prior surveys were also evaluated. Evaluations included mine entry (internal surveys) and/or external roost evaluations (emergence surveys). 


Survey Results


Agaves. WestLand (2009e) reported that Palmer agave densities in the project area ranged from a minimum of 0 plants/acre to a maximum of 440 plants/acre; the mean density is approximately 56.7 plants/acre (n = 76). These results are based on sampling of 46.9 acres, or about 1% of the 4,730-acre project area. The number of agaves in the entire project area was estimated to be between approximately 196,268 and 306,209. The mean density of successful flowering stems in the project area reported by WestLand was 1.18/acre; in comparison, the mean density of successful flowering stems on regional plots was 1.14/acre. From these data, WestLand estimated that about 2.5% of the rosettes produced successful flowering stems. The range of flowering stems was estimated to be between 3,951 and 7,187 within the impact area. Although the variability per acre was much greater on regional than impact-area plots, this difference is expected, given the much larger area included in the regional survey. 


During surveys of the proposed utility corridor, 371 agave locations were recorded in 2009, and many of the agave locations included more than one plant (WestLand 2010). A total of 53 Palmer’s agaves in 37 locations were recorded during the 2011 survey (WestLand 2011e).


Lesser Long-nosed Bats. In 2008, Lesser Long-nosed Bats were documented foraging regularly on agaves in the proposed project area from late August to mid-September based on the results of acoustic and infrared surveys (WestLand 2009f). Lesser Long-nosed Bat calls were recorded at 23 of the 27 Palmer agave sites where acoustic surveys were successful (i.e., no equipment failures), and night vision equipment was successful in detecting frequent Lesser Long-nosed Bat visits to flowering Palmer agaves. 


Lesser Long-nosed Bats were documented roosting at three sites within the action area in 2008: Site 9 (the name was changed to Chicago Mine in Buecher et al. 2010), Site R-2, and the Helena Mine complex (Figure 110). The Chicago Mine was visited five separate times during 2008; approximately 12 to 15 Lesser Long-nosed Bats were present in August, and none were present in late September. The R-2 site was visited once in 2008, which resulted in the confirmed sighting of one Lesser Long-nosed Bat. A small colony of 20 to 30 Lesser Long-nosed Bats was roosting at the Helena Mine complex in 2008. Only one of these sites (Site 9/Chicago Mine) is within the proposed project footprint and is located within the proposed mine pit. Site R-2 is immediately adjacent to the southwestern portion of the proposed fence line of the preferred alternative. Lesser Long-nosed Bats also were found at the Helena Mine complex approximately 1 mile north-northeast of the fence line for the preferred alternative. 


In 2009, Lesser Long-nosed Bats were documented at the same three roosts at which they were detected in 2008 (see Figure 110). The Chicago Mine was visited two times in 2009, and approximately 32 Lesser Long-nosed Bats were documented exiting the mine. The R-2 site was visited three times in 2009, which resulted in a single Lesser Long-nosed Bat observed on August 25, 2009, more than 50 detected with acoustic sampling and infrared video cameras on September 3, 2009, and the presence of Lesser Long-nosed Bats was documented on October 13, 2009. At the Helena Mine complex, more than 5,000 Lesser Long-nosed Bats were detected during an exit count in September. 


In 2010, Lesser Long-nosed Bats were documented roosting only at the Helena Mine complex site; however, the Chicago Mine and R-2 sites were not surveyed (Figure 110). Significantly fewer (approximately 150) Lesser Long-nosed Bats were detected overall during exit counts in 2010 than in 2009 (more than 5,000) (Buecher et al. 2011). However, some of the emergence counts were stopped early because of inclement weather, so it is unclear whether the reduced counts were accurate representations of the number of bats at these roost locations. 


In 2011, Lesser Long-nosed Bats were documented roosting at the Helena Mine complex site, the Chicago Mine, and R-2 sites (WestLand 2011f) (Figure 110). At the Helena Mine complex, approximately 4,650 Lesser Long-nosed Bats were detected during an exit count in August, and during a second emergence count in September, approximately 2,021 Lesser Long-nosed Bats were recorded. At the Chicago Mine, one Lesser Long-nosed Bat was detected roosting in July. At the R-2 site, three Lesser Long-nosed Bats were detected roosting in July. 


In summary, the action area is located in the postmaternity dispersal region for Lesser Long-nosed Bat (maternity colonies in southwestern Arizona disband in July and August), and there are numerous Palmer agaves and at least three active roosts within the action area. Of these roosts, only Chicago Mine is in the proposed project footprint. Although dates of arrival at postmaternity sites are variable in Arizona from one year to the next, surveys in the action area in 2008, 2009, 2010, and 2011 indicate that Lesser Long- nosed Bats forage and occupy roosts in the area beginning at least in early August and, based on results at the Helena Complex, continuing into October. The large number of this species present at the Helena Mine complex in 2009 and 2011 indicates that this site could be a roost complex of regional importance to Lesser Long-nosed Bats.












Figure 110. Lesser Long-nosed Bat known roost locations.
	Comment by Angela Barclay: new figure will reflect expanded action area


Mexican Spotted Owl


Listing Status


The Mexican Spotted Owl was listed as a threatened species on March 16, 1993 (USFWS 1993b). The USFWS appointed the Mexican Spotted Owl Recovery Team in 1993, which produced the Mexican Spotted Owl Recovery Plan in 1995 (USFWS 1995a), and a First Revision of the Draft Recovery Plan for the Mexican Spotted Owl is now available (USFWS 2011b). The USFWS designated critical habitat for Mexican Spotted Owl, effective September 30, 2004 (USFWS 2004). 


Recovery Plan


Increased surveys since the 1995 Recovery Plan have increased knowledge of owl distribution hence the reason for the revision of the recovery plan (USFWS 2011b). Population estimates recorded 464 more owl sites from 1990 to 2004 than from 1990 to 1993 in the U.S. as a result of new surveys being completed within previously unsurveyed areas. Additionally, given these changes to and new information regarding biology, threats, and habitat needs for this species, the USFWS decided to revisit and revise the 1995 Recovery Plan. The 1995 Mexican Spotted Owl Recovery Plan identified six recovery units (RUs) in the United States and five in Mexico (USFWS 1995a); the proposed project is located within the Basin and Range – West RU. The First Revision of the Draft Recovery Plan for the Mexican Spotted Owl renamed RUs as “Ecological Management Units” (EMUs) according to current USFWS guidelines and divided the owl range within the United States into five EMUs; the proposed project remains within the Basin and Range West EMU (USFWS 2011b). There are 161 known sites or owls in the Basin and Range West EMU.


Critical Habitat Designation


Approximately 8.6 million acres of critical habitat for Mexican Spotted Owl was designated in Arizona, Colorado, New Mexico, and Utah, mostly on federal lands (USFWS 2004). Within this area, critical habitat is limited to areas that meet the definition of protected and restricted habitat, as described in the recovery plan. Protected habitat includes all known owl sites and all areas within mixed-conifer or pine-oak habitat with slopes greater than 40% where timber harvest has not occurred in the past 20 years. Restricted habitat includes mixed-conifer forest, pine-oak forest, and riparian areas outside protected habitat. The action area overlaps approximately 430 acres of the far northeast corner of critical habitat Unit BR-W-12 in Santa Cruz and Pima counties; however, there are no recent documented occurrences of Mexican Spotted Owls within designated critical habitat in the action area;, thus, it is considered unoccupied.


The PCEs for Mexican Spotted Owl critical habitat were determined from studies of their habitat requirements and information provided in the Recovery Plan (USFWS 2004). Since owl habitat can include both canyon and forested areas, PCEs were identified in both areas (USFWS 2004:53211): 


PCEs Primary constituent elements related to forest structure include the following:


A range of tree species, including mixed conifer, pine-oak, and riparian forest types, composed of different tree sizes reflecting different ages of trees, 30% to 45% of which are large trees with diameter at breast height (dbh) of 12 inches or more;


A shade canopy created by the tree branches covering 40% or more of the ground; and,


Large, dead trees (snags) with a dbh of at least 12 inches.


PCEs Primary constituent elements related to the maintenance of adequate prey species include the following:


High volumes of fallen trees and other woody debris;


A wide range of tree and plant species, including hardwoods; and


Adequate levels of residual plant cover to maintain fruits and seeds, and allow plant regeneration.





PCEs Primary constituent elements related to canyon habitat include one or more of the following:


Presence of water (often providing cooler and often higher humidity than the surrounding areas);


Clumps or stringers of mixed-conifer, pine-oak, pinyon-juniper, and/or riparian vegetation;


Canyon wall containing crevices, ledges, or caves; and


High percent of ground litter and woody debris.


The forest habitat attributes listed above usually are present with increasing forest age, but their occurrence may vary by location, past forest management practices or natural disturbance events, forest-type productivity, and plant succession. These characteristics may also be observed in younger stands, especially when the stands contain remnant large trees or patches of large trees. Certain forest management practices may also enhance tree growth and mature stand characteristics where the older, larger trees are allowed to persist. 


Taxonomy


The Mexican Spotted Owl, Strix occidentalis lucida, is one of three subspecies in the species S. occidentalis: the other two subspecies are the Northern Spotted Owl (S. o. caurina) and the California Spotted Owl (S. o. occidentalis) (AGFD 2005). 


Threats and Limiting Factors


The two primary reasons for the original listing of the Mexican Spotted Owl in 1993: were historical alteration of habitat as the result of timber-management practices and the threat of these practices continuing as evidenced in existing national forest plans; the danger of stand-replacing fire was also cited (USFWS 1995a). In 1995, the Mexican Spotted Owl Recovery Team perceived limited threats overall to spotted owls in the Basin and Range - West RU as the result of human activities, but considered the primary threats to spotted owls within this RU to be catastrophic wildfire, recreation, and grazing. Since publication of the 1995 Recovery Plan, USFWS acquired new information on the threats to the Mexican Spotted Owl (USFWS 2011b): threats to its population in the U.S. have transitioned from commercial-based timber harvest to the risk of stand-replacing wildfire. 


Other pPotential threats to Mexican Spotted Owl habitat include domestic and wild ungulate grazing, recreation, fuels reduction treatments, wildfire, resource extraction (e.g., timber, oil, gas), and urban or rural development (USFWS 1995a; 2008c). West Nile Virus also has the potential to adversely impact the Mexican Spotted Owl and has been documented in Arizona, New Mexico, and Colorado, and preliminary information suggests that owls may be highly vulnerable to this disease (Courtney et al. 2004). Unfortunately, because of the secretive nature of owls and the lack of intensive monitoring of banded birds, it will be difficult to know when owls contract the disease or the extent of the impacts of West Nile Virus (genus Flavivirus) to the Mexican Spotted Owl rangewide.


The effects of climate change on the Mexican Spotted Owl are poorly understood (USFWS 1995a), but similar to the previously-discussed species, the effects of climate change (i.e., decreased precipitation and water resources) are a threat to many species, including the Mexican Spotted Owl. For example, temperatures rose in the 20th century and warming is predicted to continue over the 21st century, and although climate models are less certain about predicted trends in precipitation, the southwestern United States is expected to become warmer and drier (USFWS 2007b). In addition, precipitation is expected to decrease in the southwestern United States, and many semi-arid regions will suffer a decrease in water resources due to climate change, as a result of less annual mean precipitation and reduced length of snow season and snow depth. Approximately half of the precipitation within the range of the Mexican Spotted Owl typically falls in the summer months; however, the impacts of climate change on summer precipitation are not well understood. Drought conditions in the southwestern United States have increased over time and may have contributed to loss of Mexican Spotted Owl populations since the species was originally listed in 1995, and possibly historically. Climate change trends are likely to continue, and the impacts on species will likely be complicated by interactions with other factors (e.g., interactions with habitat-disturbing activities including wildfire, recreation, and grazing). For example, climate variability combined with unhealthy forest conditions may result in synergistically increased negative effects to habitat from fire, and the intensification of natural drought cycles and the ensuing stress placed upon overstocked forested habitats could result in even larger and more severe fires in owl habitat (USFWS 2011b).


Habitat


The Mexican Spotted Owl occurs in disjunct localities on isolated mountain systems and canyons within mature mixed-conifer, pine-oak, and riparian forests (USFWS 1995a, 2004). Mature mixed-conifer forests occupied by Mexican Spotted Owls are mostly composed of Douglas-fir (Psuedotsuga menziesii), white fir (Abies concolor), limber pine (Pinus flexilis), and/or blue spruce (Picea pungens); pine-oak forests are mostly composed of ponderosa pine (P. ponderosa) and Gambel oak (Quercus gambellii); and riparian forests are dominated by various species of broadleaf deciduous trees and shrubs. These riparian forests can be important linkages between otherwise isolated subpopulations of owls. Owls are also found in canyon habitat dominated by vertical-walled rocky cliffs (including caves, ledges, and other areas that provide protected nest and roost sites) within complex watersheds such as tributary side canyons. Canyon habitats occupied by Mexican Spotted Owls may include small isolated patches or stringers of forested vegetation (i.e., stands of mixed-conifer, ponderosa pine, pine-oak, pinyon-juniper, and/or riparian vegetation) in which owls regularly roost and forage. Owls are usually found in areas with some type of water source (i.e., perennial streams, creeks, springs, ephemeral water, small pools from runoff, reservoir emissions, etc.).


Owl foraging habitat includes a wide variety of forest conditions, canyon bottoms, cliff faces, tops of canyon rims, and riparian areas (USFWS 1995a, 2004). Owls generally use a wider variety of forest conditions (mixed conifers, pine-oak, ponderosa pine, pinyon-juniper) for foraging than they use for nesting/roosting. The primary Mexican Spotted Owl prey are woodrats (Neotoma spp.), peromyscid mice (Peromyscus spp.), and microtine voles (Microtus spp.), foraged most frequently from unlogged forests containing uneven-aged stands of Douglas-fir and white fir with a strong component of ponderosa pine (Ganey and Balda 1994). There is strong evidence that Spotted Owls select habitats according to the distribution of their prey (Ward 2001). 


Reproductive Biology


Mexican Spotted Owls typically select areas providing vertical structure and high plant species richness that contain a number of large trees of different types; nests are typically observed in either mixed-conifer or Douglas-fir habitat, and roost and nest trees are typically the oldest and largest within stands (Ganey and Balda 1989, 1994; Seamans and Gutierrez 1995; USFWS 2011c). Ganey et al. (2000) recorded several tree species at roost sites, suggesting that mixed-conifer forests dominated by Douglas-fir, pine-oak and riparian forests with high tree diversity are highly important to the owl. Nestlings fledge in 4 to 5 weeks and disperse in September and October into a variety of habitats ranging from high-elevation forests to pinyon-juniper woodlands and riparian areas surrounded by desert grasslands (USFWS 2011c). Long-distance dispersal by juveniles demonstrates that they use widely spaced islands of suitable habitat connected at lower elevations by pinyon-juniper and riparian forests.


Rangewide Distribution and Abundance


The range of the Mexican Spotted Owl extends from the southern Rocky Mountains in Colorado and the Colorado Plateau in southern Utah southward through Arizona, New Mexico, and far western Texas, through the Sierra Madre Occidental and Oriental, to the mountains at the south end of the Mexican Plateau (USFWS 2008d). Ninety-one percent of known owls existing in the U.S. between 1990 and 1993 occurred on land administered by the Forest Service (USFWS 2004). During 2002, the Forest Service reported 987 Protected Activity Centers (PACs) in Arizona and New Mexico, and there were 15 known PACs in Colorado, 105 PACs in Utah, and 43 PACs on National Park Service (NPS) lands in Arizona. Therefore, 1,176 total PACs had been identified at that time, leading the USFWS to estimate the total known owl numbers on federal lands in the southwestern U.S. ranging from 1,176 to 2,352 (USFWS 2004). Recent population estimates of Mexican Spotted Owls are 2,160 throughout the entire U.S. and 2,074 in Arizona and New Mexico (USFWS 2008c): approximately 2,950 (± 1,067) Mexican Spotted Owls in the Upper Gila Mountains Recovery Unit alone (Ganey et al. 2000); approximately 1,025 PACs established on National Forest Service lands in Arizona and New Mexico (USFWS 2008c); and 758 owl sites from 1990 to 1993 and 1,222 owl sites from 1990 to 2004 (USFWS 2011b). The Recovery Team reported 1,301 owl sites known today in the U.S. portion of the owl’s range; approximately 94% of the PACs on national forests in the region are occupied, and approximately 10% of the PACs are within wilderness areas (USFWS 2011b). 


Arizona Distribution and Abundance


Mexican Spotted Owls are widely but patchily distributed in Arizona, being found in all but the arid southwestern portion of the state; known from the Colorado Plateau in northern Arizona, the Basin and Range Mountains of the southeastern part of the state, and the transition zone between these provinces in central and east-central Arizona (Ganey and Balda 1989; USFWS 1993b). The largest concentration of Mexican Spotted Owls in Arizona occurs in the central and east-central forests along the Mogollon Rim, in the White Mountains, and on the volcanic peaks near Flagstaff. In southern Arizona, Mexican Spotted Owls have been found in the Atascosa (Pajarito), Santa Rita, Santa Catalina, Patagonia, Whetstone, Galiuro, Huachuca, Chiricahua, Pinaleño, Superstition, Sierra Ancha, Mazatzal, and Bradshaw mountains. Owls are located at scattered sites on the Kaibab Plateau and the Navajo Reservation, and there are also historic records from the Hualapai Mountains in northwestern Arizona. Current information indicates that there are 43 PACs on NPS lands in Arizona. Evidence suggests that wide population fluctuations may be common for populations of owls (USFWS 2004); a 10% or greater population decline has been reported from central Arizona (Seamans et al. 1999). 


Status and Distribution in the Action Area


The Coronado compiled information on Mexican Spotted Owl PAC locations in the northern Santa Rita Mountains, and there are no documented Mexican Spotted Owl records or PACs within the action area. The closest is the Ramanote Canyon PAC, which is located approximately 0.7 mile to the west-southwest (Figure 121, Table 1). The action area overlaps approximately 430 acres of the far northeast corner of critical habitat Unit BR-W-12 in Santa Cruz and Pima counties. 


Table 1. Mexican Spotted Owl PACs in the Vicinity of the Action Area


			Forest Service PAC Name and Number


			Approximate Distance from Fence Line of Preferred Alternative 
(miles)


			Approximate Distance from Action Area
(miles)


			Notes





			Ramanote Canyon (#0502019)


			4.8


			0.7


			There has not been any formal presence/absence information available for this PAC since 2001, when a male was confirmed at the site.





			Sawmill Canyon (#0502013)


			5.6


			1.3


			There has not been any formal presence/absence information for the Sawmill Spring PAC since 1995, when a nesting pair was confirmed, but nesting failed.





			Florida Spring (#0502001)


			6.4


			2.5


			There has not been any confirmed occupation information for the Florida Spring PAC since 1995.















Figure 12. Nearby Mexican Spotted Owl PACs and designated critical habitat.	Comment by Angela Barclay: new figure will reflect expanded action area






Ocelot


Listing Status


The Ocelot was listed as an endangered species in the U.S. portion of the its range on July 21, 1982 (USFWS 1982), without critical habitat. Recovery of the Ocelot was originally addressed in Listed Cats of Texas and Arizona Recovery Plan (USFWS 1990). An updated draft recovery plan has since been released (USFWS 2010b).


Recovery Plan


No recovery units or management areas were developed as part of the 1990 recovery plan (USFWS 1990); however, the updated draft recovery plan identified two management units that cover the entire subspecies Leopardus pardalis sonoriensis and L. p. albescens (USFWS 2010b). The updated plan also summarized information available in scientific literature regarding the status and threats to the Ocelot throughout its range, and recommended general actions and criteria for addressing these threats and evaluating range-wide recovery. The proposed project is within the historic range and management unit of L. p. sonoriensis. The updated recovery plan identified (USFWS 2010b:vii):


Recovery Strategy: The strategy for recovery involves: the assessment, protection, reconnection, and restoration of sufficient habitat to support viable populations of the Ocelot in the borderlands of the U.S. and Mexico; the reduction of effects of human population growth and development to Ocelot survival and mortality; the maintenance or improvement of genetic fitness, demographic conditions, and health of the Ocelot; the assurance of long-term viability of Ocelot conservation through partnerships, the development and application of incentives for landowners, application of existing regulations, and public education and outreach; the use of adaptive management, in which recovery is monitored and recovery tasks are revised by the USFWS in coordination with the Ocelot Recovery Implementation Team as new information becomes available; and the support of international efforts to ascertain the status of and conserve the Ocelot south of Tamaulipas and Sonora.


Recovery Goals: The goal of this revised recovery plan is to recover and delist the Ocelot, with downlisting from endangered to threatened status as an intermediate goal.


Taxonomy


Two Ocelot subspecies historically ranged into the U.S.: the Texas Ocelot (Leopardus pardalis albescens) and the Sonora (L. p. sonoriensis) Ocelot. Both subspecies are listed under the ESA.


Threats and Limiting Factors


When the Ocelot was originally listed in 1982, commercial exploitation and illegal hunting were listed as significant threats to the species (USFWS 1982). Current threats to the species include habitat conversion, fragmentation, and loss: human population growth and development continue throughout the Ocelot’s range, and habitat has been converted to agriculture, rangelands, or urban land uses (USFWS 2010b). Connectivity among Ocelot populations or colonization of new habitats is also being compromised by continued highway construction (also causing increased road mortality) and issues associated with border barrier development and patrolling the boundary between the United States and Mexico. Other tThreats to Ocelots generally include habitat loss (primarily as a result of brush clearing), habitat fragmentation, logging, hunting (legal and illegal), and predator control (USFWS 2008c). 


Section 4(a)(1) of the ESA outlines five factors to consider when a species is a candidate for listing as threatened or endangered, one of which is “other natural or manmade factors affecting its continued existence” and includes a discussion of climate change (USFWS 2010b). Similar to the previously-discussed species, the effects of climate change (i.e., decreased precipitation and water resources) are a threat to many species, including the Ocelot. For example, temperatures rose in the 20th century and warming is predicted to continue over the 21st century, and although climate models are less certain about predicted trends in precipitation, the southwestern United States is expected to become warmer and drier (USFWS 2007b). In addition, precipitation is expected to decrease in the southwestern United States, and many semi-arid regions will suffer a decrease in water resources due to climate change, as a result of less annual mean precipitation and reduced length of snow season and snow depth. Approximately half of the precipitation within the range of the Ocelot typically falls in the summer months; however, the impacts of climate change on summer precipitation are not well understood. Drought conditions in the southwestern United States have increased over time and may have contributed to loss of Ocelot populations since the species was originally listed in 1982, and possibly historically. Climate change trends are likely to continue, and the impacts on species will likely be complicated by interactions with other factors (e.g., stochastic events driven by climate, such as drought and wildfires in Ocelot habitat, and other habitat destruction and fragmentation) (USFWS 2010b). Habitat conversion, fragmentation, and loss are believed to have replaced hunting as the major threat to the species, as connectivity among Ocelot populations or colonization of new habitats is being compromised by continued highway construction (also causing increased road mortality) and human population growth and development throughout the Ocelot’s range (USFWS 2010).


Habitat


Ocelots occur primarily within subtropical thorn forest, thornscrub, and dense, brushy thickets at elevations below 8,000 feet above mean sea level or in other dense vegetation (>75% canopy cover) with suitable amounts of prey (i.e., rabbits, rodents, birds, and lizards) in tropical rainforest, pine forest, gallery 


forest, riparian forest, semideciduous forest, and dry tropical forest, to savanna, shrublands, and marshlands (USFWS 2010). The average home range for adult resident Ocelots in south Texas was 15.18 km2; 17.67 km2 for males and 11.04 km2 for females. Male Ocelots tend to travel more than females, and home ranges for both sexes are significantly larger during winter than summer. This species’ diet primarily consists of rodents, but includes a wide variety of small vertebrates and large invertebrates, such as mammals, birds, reptiles, amphibians, fish, and insects (AGFD 2010). Ocelots hunt both on the ground and in trees, sometimes even catching birds perched in trees. In Arizona and Sonora, little is known about ocelot habitat use (AGFD 2010).


Reproductive Biology


The gestation period for the Ocelot is estimated to be between 70 and 80 days, and the majority of births in Texas occur between August and early December (USFWS 1990, 2010b). The female normally will have two to four kittens in autumn. However, lactation has been documented in June, October, November, and December, and kittens have been observed in September and December. 


Rangewide Distribution and Abundance


Historically, Ocelots are believed to have ranged over much of Texas, southeastern Arizona, the west and east coasts of Mexico, and Central and South America, with individuals found as far south as northern Argentina (USFWS 2002b). Currently, individuals are still found in suitable habitat in southern Texas, Arizona, Mexico, and South and Central America; however, population estimates throughout the range of the Ocelot are unavailable (USFWS 1990). Ocelot populations appear to be rebounding in parts of its range, where large forests and sufficient prey are available, despite the presence of human development, possibly because of a decrease in hunting since the end of the 1980s (USFWS 2010). 


Arizona Distribution and Abundance


Several unconfirmed sightings of Ocelots have been made in Arizona in recent years, but until recently, the last confirmed account was of an Ocelot that was shot on Pat Scott Peak in the Huachuca Mountains in 1964 (López González et al. 2003). Four confirmed reports of ocelots have been received in Arizona since 2009: one from Gila County and three from Cochise County (USFWS 2011e). An Ocelot was photographed by a remote camera in Cochise County on November 7, 2009 (Arizona Game and Fish Department 2010). In April 2010, an Ocelot was found dead along SR 60 between Superior and Globe. In 2011, the AGFD confirmed the presence of an Ocelot on private property in the Huachuca Mountains (Cochise County) (AGFD 2011a) on February 8, and on May 26 a trail camera in the Huachuca Mountains (Cochise County) snapped another photo of an Ocelot (AGFD 2011b). Two of the Ocelots photographed in Cochise County were likely the same individual (USFWS 2011e). 


Status and Distribution in the Action Area


According to the AGFD Heritage Database Management System, there are no confirmed recent sightings of Ocelot near the Santa Rita Mountains and there are no recent or historic records of Ocelots in the action area. Surveys for this species have not been conducted within the action area for the purposes of the proposed is project; however, the University of Arizona has received funding for a three-year project to detect and monitor Jaguars through the use of motion-sensor “trail” cameras along the northern boundary of the US-Mexico international border, from the Baboquivari Mountains in Arizona to the Animas Mountains in New Mexico (need referenceJaguar Recovery Team 2012). Most of the cameras are expected be located on public lands; although no specific sites have been selected, it is possible that some cameras will be located within the Santa Rita Mountains and possibly even within or adjacent to the action area. Although this project is focused on detecting and monitoring Jaguars, the presence of Ocelots may also be detected with these cameras.  


Pima Pineapple Cactus


Status


Pima pineapple cactus was listed as an endangered species on September 23, 1993 (USFWS 1993a) without critical habitat. Factors that contributed to the listing include habitat loss and degradation, habitat modification and fragmentation, limited geographical distribution and species rareness, illegal collection, and difficulties in protecting areas large enough to maintain functioning populations. A 5-year review, completed in 2007, recommended no change to the Pima pineapple cactus classification as an endangered species (USFWS 2007a). 


Taxonomy 


Three subspecies are currently recognized within C. robustispina (USFWS 2007a). The three Pima pineapple cactus subspecies are found in the following general areas: C. robustispina ssp. robustispina 
(= C. scheeri var. robustispina) is found in south-central Arizona (Pima and Santa Cruz counties) and northern Sonora, Mexico; C. robustispina ssp. uncinata is found in Cochise County, Arizona, to Doña Ana County, New Mexico, El Paso County, Texas, and northern Chihuahua, Mexico; and C. robustispina ssp. scheeri is located in Eddy County, New Mexico, south-central Texas, and into Chihuahua and Coahuila, Mexico. Baker (2005) found distinct geographical gaps between Pima pineapple cactus and the other subspecies, which occur in southeastern Arizona, New Mexico, and Texas, and that the subspecies are morphologically coherent within their respective taxa (Baker 2004). The geographical and morphological work completed by Baker supports the idea that the sub-specific groups within 
C. robustispina are discrete and merit separate taxonomic status as subspecies (USFWS 2007a).


Threats and Limiting Factors


Residential and commercial developments are the greatest threats to Pima pineapple cactus and its habitat; other threats include habitat loss and fragmentation, competition with nonnative species, loss of the existing seed bank, grazing, illegal plant collection, prescribed fire, mining, and inadequate regulatory mechanisms (USFWS 1993a, 2007a, 2008a). Habitat in the southern portion of the Altar Valley is now dominated by Lehmann lovegrass, and it is hypothesized that fire-induced mortality of Pima pineapple cactus increases with Lehmann lovegrass density (USFWS 2007a). Buffelgrass (Pennisetum ciliare), a non-native grass, is now common in vacant areas in the city of Tucson and along roadsides, notably in the rights-of-way along Interstate 10 and SR 86, and may also pose a threat to Pima pineapple cactus. Transplanting Pima pineapple cactus is not likely to contribute significantly to the overall population as recent studies have demonstrated that transplanted individuals have low levels of survival, and past efforts have had only limited success. Land ownership patterns within the range of this species in Arizona complicate the protection of habitat for and individuals offor this species: approximately 10% of potential habitat is on federal land (most of which is either at the edge of the plant’s range or in scattered parcels), and the remaining 90% is on tribal, state, and private lands (USFWS 2004b). 


Similar to the previously-discussed species, the effects of climate change (i.e., decreased precipitation and water resources) are a threat to many species, including the Pima pineapple cactus. For example, temperatures rose in the 20th century and warming is predicted to continue over the 21st century, and although climate models are less certain about predicted trends in precipitation, the southwestern United States is expected to become warmer and drier (USFWS 2007b). In addition, precipitation is expected to decrease in the southwestern United States, and many semi-arid regions will suffer a decrease in water resources due to climate change, as a result of less annual mean precipitation and reduced length of snow season and snow depth. Approximately half of the precipitation within the range of the Pima pineapple cactus typically falls in the summer months; however, the impacts of climate change on summer precipitation are not well understood. Drought conditions in the southwestern United States have increased over time and may have contributed to loss of Pima pineapple cactus populations since the species was originally listed in 1993, and possibly historically. Climate change trends are likely to continue, and the impacts on species will likely be complicated by interactions with other factors (e.g., interactions with nonnative species and other habitat-disturbing activities). 


Habitat


In general, Pima pineapple cactus is found in vegetation communities characterized as either Sonoran dDesertscrub (Arizona Upland subdivision) or sSemidesert gGrassland, or a combination of the two, and it is often associated with the following shrub species: desert zinnia (Zinnia sp.), snakeweed (Gutierrezia sarothrae), burroweed (Isocoma tenuisecta), and buckwheat (Eriogonum spp.) (USFWS 2007a). Within its relatively limited range, Pima pineapple cactus generally grows on slopes less than 10% and along the tops (upland areas) of alluvial bajadas within a range of soil types and depths at elevations between 2,360 and 4,000 feet above mean sea level (USFWS 2007a, 2008a). 


Reproductive Biology


Little is known about the reproductive biology of Pima pineapple cactus (USFWS 2007a). Recruitment may be triggered by the quality and timing of precipitation, and possibly temperature; however, there is little evidence to support this claim (Baker 2005). A recent study of pollination concluded that the major pollinator is Diadasia rinconis, a ground-nesting, solitary, native bee, and that Pima pineapple cactus is an obligate out-crosser (not self-pollinating), so plants need to be within approximately 2,000 feet of each other in order to facilitate effective pollination (McDonald 2005). The sole presence of Pima pineapple cactus may not be enough to attract pollinators; pollination appears to be more effective when other species of native cacti are near areas supporting Pima pineapple cactus, as Diadasia rinconis also pollinate other species of native cacti.


Rangewide Distribution and Abundance


Pima pineapple cactus occur in southeast Arizona and northern Sonora, Mexico; however, no significant populations have been documented in Sonora or elsewhere in Mexico, and it is difficult to measure abundance and population trends for this species (USFWS 2007a). A recent Pima pineapple cactus population estimate of 100,000 to 150,000 was submitted to the USFWS as part of the 5-year review effort for the species; however, this estimate was not considered reliable because of numerous issues. There are distinct geographic gaps between the distribution of this subspecies and that of the nearest subspecies in New Mexico (Baker 2005). 


Arizona Distribution and Abundance


In Arizona, Pima pineapple cactus is found south of Tucson, in Pima and Santa Cruz counties, distributed at very low densities throughout the Altar and Santa Cruz valleys between the Baboquivari Mountains to the west and the Santa Rita Mountains to the east (USFWS 2007a). The USFWS does not know how many acres of suitable Pima pineapple cactus habitat are currently available, or how many acres existed historically, or why numerous acres of apparently suitable habitat within Pima and Santa Cruz counties are currently unoccupied by this species (USFWS 2007a, 2009).


Status and Distribution in the Action Area


Recent Surveys


In 2008, species-specific surveys for Pima pineapple cactus were conducted along a preliminary water pipeline corridor route (WestLand 2009a), which has since been dropped because it was decided that the water pipeline alignment should follow the TEP power line and secondary access road corridor. Hence, in 2009, a new preferred corridor route was selected, and additional surveys were conducted (WestLand 2009b) (Figure 132). The preferred 2009 corridor route extends from just east of the town of Sahuarita to the east side of Lopez Pass in the Santa Rita Mountains, a linear distance of approximately 22.4 miles. 


The width of the area surveyed by WestLand ranged from 150 feet to approximately 650 feet (the width of proposed surface disturbance within the survey corridor is expected to be approximately 50 feet). Approximately 18.5 miles of the preferred corridor route were surveyed in 2009; the easternmost 3.2 miles were not surveyed because it was determined that the area has no potential for Pima pineapple cactus occurrence because of the presence of steep slopes, sandy washes, and bedrock. 





The survey followed guidelines provided by USFWS in the document entitled Pima Pineapple Cactus 3 Tier Survey Methods (Roller 1996). Surveyors walked parallel transects spaced approximately 15 feet apart in order to achieve 100% coverage of the survey area. The survey area was covered in a single pass. Coordinates for all Pima pineapple cactus found during the survey were entered into a handheld Trimble global positioning system (GPS) unit. Pima pineapple cacti were tagged with a unique number, and information was collected on the number of stems and general health of each plant. 






Figure 132. Pima pineapple cactus locations.
	Comment by Angela Barclay: new figure will reflect expanded action area


Current Status and Distribution


This species is not known or expected to occur within the mine footprint but is found at lower elevations west of the mine site, where the utility corridor is proposed. Forty-four living Pima pineapple cacti (Appendix E) have been found within the preferred TEP and water pipeline corridor (see Figure 132; WestLand 2009a, 2009b, 2010b). Given that the width of proposed surface disturbance within the survey corridor is 50 feet, it is likely that several of these cacti would be avoided during construction of the proposed project construction. The total impact area (i.e., potentially suitable Pima pineapple cactus habitat along the selected alternative route) is estimated to be approximately 24.4 acres (8.4 permanent, 16.0 temporary).


Southwestern Willow Flycatcher 


Listing Status 


The Southwestern Willow Flycatcher (Empidonax traillii extimus) was listed as endangered, without critical habitat, on February 27, 1995 (USFWS 1995b). Critical habitat was later designated on July 22, 1997 (USFWS 1997d), and a correction notice was published in the Federal Register on August 20, 1997, to clarify the lateral extent of the designation (USFWS 1997e). On May 11, 2001, the 10th Circuit Court of Appeals set aside critical habitat in those states under the 10th Circuit Court’s jurisdiction (New Mexico), and the USFWS decided to set aside critical habitat in all other states (California and Arizona) until it could reassess the economic analysis. A final recovery plan was released including detailed papers on management issues, describing the reasons for endangerment and the current status of Southwestern Willow Flycatcher, addressing important recovery actions, and providing recovery goals (USFWS 2002c). On October 19, 2005, the USFWS redesignated critical habitat for the Southwestern Willow Flycatcher (USFWS 2005c). On August 15, 2011, the USFWS proposed to revise designated critical habitat for the Southwestern Willow Flycatcher to a total of approximately 2,090 stream miles (USFWS 2011).


Recovery Plan


The recovery plan identified seven RUs, defined based on large watershed and hydrologic units, within seven states (USFWS 2002c). Within each RU, Management Units (MUs) were delineated based on watershed or major drainage boundaries. The action proposed project is located within the Gila RU and the Middle Gila–San Pedro MU. There are 454 known Southwestern Willow Flycatcher territories (46% of the rangewide total) in the Gila RU, they are primarily on the Gila and lower San Pedro rivers, and many sites are small (<5 territories). Most (58%) of territories are in native-dominated habitats, but Southwestern Willow Flycatcher in this RU also use exotic (77 territories) or exotic-dominated (108 territories) habitats (i.e., primarily tamarisk).


Recovery objectives for the Southwestern Willow Flycatcher are (USFWS 2002c:iv): “1) Recovery to the point that reclassification to “threatened” is warranted, and 2) Recovery to the point that delisting is warranted.” A final recovery plan was released including detailed papers on management issues, describing the reasons for endangerment and the current status of Southwestern Willow Flycatcher, addressing important recovery actions, and providing recovery goals (USFWS 2002c). Recovery for the species Southwestern Willow Flycatcher would be achieved by reaching numerical and habitat-related goals for specific management units established throughout the subspecies range and by establishing long-term conservation plans (USFWS 2002c). The project footprint and action area are located in the Middle Gila–San Pedro Management Unit of the Gila Recovery Unit.


Critical Habitat Designation


A total of 737 river miles (totaling approximately 120,824 acres) across various counties in southern California, Arizona, New Mexico, southern Nevada, and southern Utah was included in the final critical habitat designation for Southwestern Willow Flycatcher (USFWS 2005c). The lateral extent of critical habitat includes areas within the 100-year floodplain. PCEs for Southwestern Willow Flycatcher are as follows (USFWS 2005c:60912): 


1. 	Riparian habitat in a dynamic successional riverine environment (for nesting, foraging, migration, dispersal, and shelter) that comprises


a. 	Trees and shrubs that include, but are not limited to, willow species, box elder, saltcedar, Russian olive, cottonwood, stinging nettle, alder, ash, poison hemlock, blackberry, oak, rose, false indigo, Pacific poison ivy, grape, Virginia creeper, Siberian elm, and walnut.


b. 	Dense riparian vegetation with thickets of trees and shrubs ranging in height from 2 to 30 m (6–98 feet). Lower-stature thickets (2–4 m, or 6–13 feet tall) are found at higher elevation riparian forests, and tall-stature thickets are found at middle- and lower-elevation riparian forests; 


c. 	Areas of dense riparian foliage at least from the ground level up to approximately 4 m (13 feet) aboveground or dense foliage only at the shrub level, or as a low, dense tree canopy; 


d. 	Sites for nesting that contain a dense tree and/or shrub canopy (the amount of cover provided by tree and shrub branches measured from the ground) (i.e., a tree or shrub canopy with densities ranging from 50%–100%); or


e. 	Dense patches of riparian forests that are interspersed with small openings of open water or marsh, or shorter/sparser vegetation that creates a mosaic that is not uniformly dense. Patch size may be as small as 0.1 hectare (0.25 acre) or as large as 70 hectare (175 acres).


2. 	A variety of insect prey populations found within or adjacent to riparian floodplains or moist environments, including flying ants, wasps, and bees; dragonflies; flies; true bugs; beetles; butterflies/moths and caterpillars; and spittlebugs.


There is no designated critical habitat for this species within the action area; however, on August 15, 2011, the USFWS proposed to revise designated critical habitat for the Southwestern Willow Flycatcher to add an additionala total of approximately 2,090 stream miles. One area proposed for critical habitat occurs within the action area along Cienega Creek from its confluence with Empire Gulch to its confluence with Stevenson Canyon (4.4 stream miles), where a Southwestern Willow Flycatcher was documented in 2001; therefore, proposed critical habitat within the action area may be considered occupied (Ellis et al. 2008) (Figure 143).


Taxonomy


The southwestern subspecies E. t. extimus described by Phillips (1948) has been accepted by most authors, and recent research (Paxton et al. 2008) concluded that it is genetically distinct from the other Willow Flycatcher subspecies (Sogge et al. 2010). The Willow Flycatcher subspecies are distinguished primarily by subtle differences in color and morphology and by habitat use, and the Southwestern Willow Flycatcher is one of four subspecies currently recognized (Sogge et al. 2010). 


Threats and Limiting Factors


The current threats and reasons for the decline of the Southwestern Willow Flycatcher are numerous, complex, and inter-related, and are as follows (in approximate order of their significance) (USFWS 2002c): habitat loss and modification involving water management and land use practices (i.e., dams and reservoirs, diversions and groundwater pumping, channelization and bank stabilization, phreatophyte control, livestock grazing, recreation, fire, agricultural development, urbanization); changes in abundance of other species (i.e., exotic species including brood parasitism by the brown-headed cowbird [Molothrus ater]); vulnerability of small populations and demographic and genetic effects; and migration and winter range stresses.   





Other rReasons for the decline of the Southwestern Willow Flycatcher have been attributed primarily to  loss, modification, and fragmentation of riparian breeding habitat, along with a variety of other factors, including loss of wintering habitat and brood parasitism by the brown-headed cowbird (Molothrus ater) (Sogge et al. 1997, 2010; USFWS 2002c). Habitat loss and degradation are caused by a variety of factors, including 1) urban, recreational, and agricultural development; 2) water diversion and groundwater pumping; 3) river channelization; 4) dam construction; 5) livestock grazing; and 6) fire. Fire is an increasing threat to Willow Flycatcher habitat, especially in monotypic saltcedar (Tamarix sp.) vegetation and where water diversions or groundwater pumping desiccates riparian vegetation. Feeding sites for cowbirds are enhanced by the presence of livestock and range improvements (such as water tanks and corrals), agriculture, urban areas, golf courses, bird feeders, and trash areas. Coupled with habitat fragmentation, proximity of cowbird feeding areas to flycatcher breeding habitat may lead to an increase in cowbird parasitism of flycatcher nests.


Similar to the previously-discussed species, the effects of climate change (i.e., decreased precipitation and water resources) are a threat to many species, including the Southwestern Willow Flycatcher. For example, temperatures rose in the 20th century and warming is predicted to continue over the 21st century, and although climate models are less certain about predicted trends in precipitation, the southwestern United States is expected to become warmer and drier (USFWS 2007b). In addition, precipitation is expected to decrease in the southwestern United States, and many semi-arid regions will suffer a decrease in water resources due to climate change, as a result of less annual mean precipitation and reduced length of snow season and snow depth. Approximately half of the precipitation within the range of the Southwestern Willow Flycatcher typically falls in the summer months; however, the impacts of climate change on summer precipitation are not well understood. Drought conditions in the southwestern United States have increased over time and likely contributed to loss of Southwestern Willow Flycatcher populations since the species was originally listed in 1995, and likely historically. Climate change trends are likely to continue, and the impacts on species will likely be complicated by interactions with other factors (e.g., interactions with nonnative species and other habitat-disturbing activities).









Figure 143. Southwestern Willow Flycatcher proposed critical habitat and Empire Gulch MAPS station.	Comment by Angela Barclay: new figure will reflect expanded action area






Habitat


The Southwestern Willow Flycatcher breeds in dense riparian habitats where surface water is present or where soil moisture is high enough to maintain the appropriate vegetation characteristics (Sogge et al. 2010). These habitats primarily contain willow species (Salix spp.), including coyote willow (S. exigua) and Goodding willow, but typically also contain boxelder (Acer negundo), saltcedar, Russian olive (Elaeagnus angustifolia), live oak (Quercus agrifolia), buttonbush (Cephalanthus sp.), cottonwood (Populus spp.), alder (Alnus spp.), blackberry (Rubus ursinus), and stinging nettle (Urtica spp.) (Sogge et al. 1997, 2010). Based on the diversity of plant species and complexity of habitat structure, four basic habitat types are described for Southwestern Willow Flycatcher: monotypic willow, monotypic exotic, native broadleaf dominated, and mixed native/exotic (Sogge et al. 1997). Saltcedar, once believed by some to be a lower-quality habitat type than native vegetation, is an important component of the nesting and foraging habitat of Southwestern Willow Flycatcher in Arizona and other parts of its range (Smith et al. 2002; Sogge et al. 2005). In 2001 in Arizona, 323 of the 404 (80%) known flycatcher nests (in 346 territories) were in saltcedar. Comparisons of reproductive performance, prey populations, and physiological conditions have demonstrated no difference between success rates for Southwestern Willow Flycatchers breeding in native habitats and those breeding in areas dominated by saltcedar (Sogge et al. 2005). At Cook’s Lake Cienega, Southwestern Willow Flycatchers nested annually in young mesquites immediately adjacent to “traditional” nesting habitat (i.e., buttonbush, cottonwood, willow, and ash) from 2004–2006 (Graber et al. 2007; personal communication, A. Graber, 2011). Also, Southwestern Willow Flycatchers were observed foraging in mesquite woodland located immediately adjacent to occupied nesting habitat in willows upstream of the San Manuel Interconnect Project area. 


Flycatcher territories and nests are typically in the vicinity of open water, cienegas, marshy seeps, or saturated soil, sometimes even in areas where nesting substrates are in standing water (Sogge et al. 2010). However, hydrologic conditions at a particular site can vary considerably in Arizona within and between years and at some locations, particularly during drier years, water or saturated soil is only present early in the breeding season (i.e., May and part of June). The total absence of water or visibly saturated soil has been documented at several occupied sites where the river channel has been modified (e.g., pilot channels have been created), where subsurface flows have been modified (e.g., agricultural runoff), or as a result of changes in river channel configuration after flood events. Southwestern Willow Flycatcher habitat is dynamic and can change rapidly for a variety of reasons, including changes in vegetation conditions resulting from natural vegetation succession, establishment of saltcedar habitat, and changes in river channel location and floodplain width (Finch and Stoleson 2000). Over-mature or young habitat, not suitable for nesting, can be occupied and used for foraging and shelter by migrating, breeding, dispersing, or nonterritorial flycatchers (McLeod et al. 2005). This bird is insectivorous, collecting flying insects by sailing (flying out short distances from perch) and, to a lesser extent, hovering and gleaning; it also sometimes consumes berries and seeds (AGFD 2002b).


Reproductive Biology


Throughout its range, the Southwestern Willow Flycatcher arrives on breeding grounds in late April and May, nesting begins in late May and early June, and young fledge from late June through mid-August (Sogge et al. 2010). Typically, one brood is raised per year, but birds have been documented raising two broods in a single season and re-nesting after a failure. 


Rangewide Distribution and Abundance


The breeding range of the Southwestern Willow Flycatcher includes southern California, Arizona, New Mexico, southwestern Colorado, western Texas, and extreme southern portions of Nevada and Utah, although recent breeding records from western Texas are lacking (Sogge et al. 2010; Unitt 1987). Records of probable breeding Southwestern Willow Flycatchers in Mexico are restricted to extreme northern Baja California and Sonora. All Willow Flycatcher subspecies winter in the subtropical and tropical regions of southern Mexico, Central America, and northern South America, but the Southwestern Willow Flycatcher appears to be largely restricted to the center of the winter range in the vicinity of Costa Rica. The survival and recovery of the Southwestern Willow Flycatcher appears to be dependent on populations that are distributed fairly close together throughout the range, functioning as a group of metapopulations (USFWS 2002c). In Arizona, AGFD has documented frequent between-year movements within and between study areas (Graber et al. 2007). 


It is difficult to determine the total number of flycatcher territories since not all sites are surveyed annually, but the rangewide population of the Southwestern Willow Flycatcher has been estimated to be between 500 and 1,000 pairs (Durst et al. 2008; Unitt 1987). From 1993 to 2007, there were 288 known Southwestern Willow Flycatcher breeding sites (where a resident flycatcher had been detected) and an estimated 1,299 territories in California, Nevada, Arizona, Utah, New Mexico, and Colorado. However, since 1993, 142 sites once known to have nesting flycatchers are no longer presently occupied by breeding birds (Durst et al. 2008). Sampling errors may bias population estimates (e.g., incomplete survey effort, double-counting males and/or females, composite tabulation methodology, natural population fluctuation, and random events), and it is likely that the total breeding population of Southwestern Willow Flycatcher fluctuates. Although population numbers have increased since the Southwestern Willow Flycatcher was listed, after nearly a decade of intensive surveys the current numbers barely exceed the upper limit of the 1987 estimate. About 57% of the 1,299 territories currently estimated throughout the range of the subspecies are located along five major rivers (Gila, Rio Grande, Colorado, Santa Ana, and San Pedro). 


Arizona Distribution and Abundance


The steepest decline in the population level of E. t. extimus has likely occurred in Arizona (Unitt 1987). Historical records for Arizona indicate that the former range of the Southwestern Willow Flycatcher included portions of all major river systems (Colorado, Salt, Verde, Gila, Santa Cruz, and San Pedro) and major tributaries, such as the Little Colorado River and headwaters and the White River. In 2005, 483 territories were known from 47 sites along 15 drainages (English et al. 2006). The lowest elevation at which territorial pairs were detected in 2005 was 459 feet above mean sea level along the Lower Colorado River; the highest elevation was near Hereford Bridge along the upper San Pedro River (4,150 feet above mean sea level). In 2006, there were 351 flycatcher territories, with 276 pairs documented at 39 sites (the remaining 75 territories were classified as lone males, although undetected mates may have been present) (Graber et al. 2007). 


In 2005, the largest concentrations of breeding Willow Flycatchers in Arizona were: near the San Pedro–Gila river confluence; at the Salt River and Tonto Creek inflows to Roosevelt Lake; Big Sandy River, Wikieup; Gila River, Safford area; Verde River, Horseshoe Lake; Topock Marsh on the Lower Colorado River; and Alamo lake on the Bill Williams River (includes lower Santa Maria and Big Sandy river sites) (English et al. 2006). Roosevelt Lake and the San Pedro–Gila river confluence made up 70% (338 of the 483 territories) of the documented Arizona records in 2005. In 2006, the major concentrations at low elevations occurred at the Roosevelt Lake complex (Salt River study area and Tonto Creek study area), the San Pedro–Gila river complex (San Pedro River study area and Gila River study area), and the Gila-Safford area (Graber et al. 2007). During the 2006 survey effort, 70% of all documented flycatcher territories were concentrated in three areas of the state: the Roosevelt Lake complex (31%), San Pedro River/Gila River complex (20%), and the Gila-Safford area (19%). While Southwestern Willow Flycatcher numbers increased significantly in Arizona from 1996 to 2006 (145–351 territories), the 2006 survey effort (Graber et al. 2007) documented an 11% statewide decline in territories compared with 2005 numbers (483–351), the largest “actual” decline in flycatcher territories during that period being at the Roosevelt Lake complex. The distribution of flycatchers throughout the state has changed little; since listing, the majority of known territories in Arizona have been at two locations: Roosevelt Lake and the San Pedro–Gila river confluence. Consequently, population stability in Arizona is believed to be largely dependent on these two large populations, and catastrophic events at either location could greatly change the status and long-term survival of the Southwestern Willow Flycatcher.


Status and Distribution in the Action Area


Between 1993 and 2006, AGFD conducted Southwestern Willow Flycatcher distribution and abundance surveys along five reaches of Cienega Creek (in order from upstream to downstream, are Empire/ Cienega–Cienega Creek, Cienega Creek near Cross Hill, Cienega Narrows, Cienega Creek–Narrows to Coldwater, and Cienega Creek) (Ellis et al. 2008). The only reach of Cienega Creek in which resident Southwestern Willow Flycatchers were documented was the uppermost reach (Cienega Creek), where a pair and nest were located in 2001 (within the proposed designated critical habitat area shown on Figure 143); however, resident Southwestern Willow Flycatchers have not been found along this reach before or since 2001. Two migrant Southwestern Willow Flycatchers were documented in the same reach of Cienega Creek – one in 1999 and one in 2003. A Willow Flycatcher (Empidonax traillii) was documented at the Empire Gulch Monitoring Avian Productivity and Survivorship (MAPS) station in July 2006 (Institute for Bird Populations 2006) (Figure 143). In 2011, Willow Flycatchers were documented at the Empire Gulch MAPS station with “fitz-bew” calls in June, and an after-hatch-year bird was netted in June, and a hatch-year bird was netted in August (personal communication, Marcia Radke, Bureau of Land Management, Sierra Vista Office, 2012). Thus, Willow Flycatchers were listed as “likely breeder” for the 2011 year status for the Empire Gulch MAPS station; however, hatch-year individuals have been known to disperse or migrate as soon as early August (personal communication, Mary Anne McLeod, Senior Avian Biologist, SWCA Environmental Consultants, 2012). A Southwestern Willow Flycatcher habitat inventory in Las Cienegas NCA in 2000 identified 4 stream miles of suitable habitat and 9.5 miles of potential habitat for the species (Bodner and Simms 2008).	Comment by Angela Barclay: confirm details – seems like Marcia had more info
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WestLand Resources Inc. Pima Pineapple Cactus Survey Results 2008–2010 









			Table D1. Pima Pineapple Cactus Survey Results (Continued)





			Easting


			Northing


			PPC No


			Notes





			506301.1518


			3531049.05


			40


			 





			506328.0721


			3531019.711


			41


			 





			506361.884


			3530817.214


			42


			 





			506882.4205


			3530738.918


			43


			 





			507185.0451


			3530775.405


			44


			 





			508350.7523


			3530849.69


			45


			no pups





			508554.5161


			3530830.835


			46


			9 pups





			508588.0074


			3530800.054


			47


			 





			518607.0864


			3525008.118


			48


			 Live: primary stem





			506096.75


			3530778.347


			49


			 Live: primary stem, 8 pups





			509031


			3527770


			54


			 Live: 2 pups. Dead: 2 primary stems and 2 pups





			509090


			3527706


			55


			 Live: primary stem, 6 pups





			508524


			3528332


			56


			 Live: primary stem, 1 pup





			509226


			3527596


			57


			 Live: primary stem, 9 pups





			509228


			3527620


			58


			 Live: primary stem, 7 pups





			509863


			3526989


			59


			 Live: primary stem, 5 pups





			509982


			3526846


			60


			 Live: primary stem, 5 pups





			510069


			3526771


			61


			 Live: 5 pups. Dead: primary stem





			510835


			3525969


			62


			 Live: 2 primary stems, 11 pups





			510942


			3525882


			63


			 Live: primary stem. Dead: 1 pup





			510257


			3526581


			64


			 Live: primary stem





			509873


			3526950


			65


			 Live: 4 pups. Dead: primary stem





			509211


			3527658


			66


			 Live: primary stem





			508885


			3527861


			67


			 Live: primary stem





			509280


			3527641


			68


			 Live: primary stem, 3 pups





			508032


			3528897


			69


			 Live: primary stem, 3 pups





			510431


			3526432


			70


			 Live: primary stem





			510230


			3526629


			71


			 Live: primary stem, 10 pups





			509903


			3526987


			72


			 Live: primary stem, 4 pups





			511700


			3525019


			73


			 Live: 2 primary stems, 15 pups





			511718


			3525024


			74


			 Live: primary stem





			511943


			3524866


			75


			 Live: primary stem, 13 pups





			512103


			3524716


			76


			 Live: 2 primary stems, 8 pups





			512135


			3524700


			77


			 Live: primary stem, 4 pups





			512680


			3524106


			78


			 Live: primary stem, 9 pups





			512742


			3523999


			79


			 Live: primary stem, 4 pups





			512201


			3524443


			80


			 Live: primary stem, 4 pups





			512395


			3524285


			81


			 Live: primary stem





			512545


			3524187


			82


			 Live: primary stem, 7 pups





			512938


			3523739


			83


			 Live: primary stem, 4 pups





			512082


			3524653


			84


			 Live: 3 pups. Dead: primary stem





			513745


			3522954


			85


			 Live: 6 pups. Dead: primary stem





			514225


			3522393


			86


			 Live: primary stem, 4 pups





			515701


			3521019


			87


			 Live: primary stem, 10 pups





			515736


			3521016


			88


			 Live: primary stem





			515894


			3520807


			89


			 Live: primary stem, 4 pups





			515384


			3521222


			90


			 Live: primary stem, 1 pup





			515982


			3523357


			91


			 Live: primary stem





			515981


			3523365


			92


			 Live: primary stem





			515499


			3522991


			93


			 Live: 5 pups. Dead: primary stem





			516820


			3524074


			94


			 Live: 2 pups. Dead: 2 primary stems





			514797


			3522208


			401


			 Live: primary stem





			514959


			3522433


			402


			 Live: primary stem, 3 pups





			514973


			3522428


			403


			 Live: primary stem, 13 pups





			515938


			3520624


			404


			 Live: primary stem





			516126


			3520640


			405


			 Live: 6 pups. Dead: primary stem





			506104


			3530702


			474


			 Live: primary stem (poor health), 2 pups





			510325


			3526567


			475


			 Live: primary stem, 4 pups





			509313


			3527445


			476


			 Live: primary stem, 12 pups





			506940


			3530048


			477


			 Live: primary stem
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Here is a revised draft of the first half of the BA. Please note that I removed the figures to keep the
document small enough to email and most of the figures will be changing, too. I tracked my
changes so you can see what I’ve done since the last draft. Also, I have a handful of comments in
there and most of them are either notes to myself, notes regarding references, or notes so that
you know that something will change. Keep in mind that this has not gone through any peer or
technical review since I made changes, but that will happen before we send anything to USFWS.
 
Let me know if you have any questions as you are reviewing. Feel free to track your changes or add
comments where appropriate. As of right now, I’m going to try to stick to my plan of getting you
the second half of the document Monday morning.
 
Thanks!
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Wednesday, April 25, 2012 2:42 PM
To: Angela Barclay
Cc: Chris Garrett
Subject: RE: moving forward on BA
 
Thanks…that sounds good. I will be here Friday and Monday, but the rest of the week is the
Madrean conference. I just got a voice mail from Brian L, so will try to prod them for CM’s.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Wednesday, April 25, 2012 1:43 PM
To: Jones, Larry -FS
Cc: Chris Garrett
Subject: RE: moving forward on BA
 
Hi Larry,
 
I have been working on it but admittedly, I wish I were further along. I still need to work on the
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Jaguar and Ocelot sections (I’ve done a lot of reading and research) within the FEDERALLY LISTED
SPECIES AND DESIGNATED OR PROPOSED CRITICAL HABITAT section, and I have to work on the
rewrite of the impacts sections for Jaguar and Ocelot and all aquatic species in the EFFECTS
ANALYSIS section. I’m also still waiting on some figure revisions and more specifics on the
groundwater drawdown models. How about if I gave it to you in pieces? I could provide you with
the first half (up to the FEDERALLY LISTED SPECIES AND DESIGNATED OR PROPOSED CRITICAL
HABITAT section) by Friday morning, and (hopefully) the rest next Monday? It may not have any
other internal SWCA review before I give it to you. Let me know what you think…
 
Thanks,
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Wednesday, April 25, 2012 1:29 PM
To: Angela Barclay
Subject: moving forward on BA
 
Hey Angela—
 
I called SWCA and heard you are teleworking today. Even though WestLand (I tried calling them,
too) and FWS are not coming through with their BA-related products in a timely manner, I want to
proceed with the BA in order to get consultation started. So please compile what you have into the
draft BA in Word format (so I can comment directly on the BA via track changes) and send to me for
review. If FWS or WestLand then gives us some input, we can quickly incorporate into the draft.
Otherwise, let’s do everything we can to ready the BA for FWS and I will submit to them to get the
consultation clock started. What we don’t offer as conservation measures may become terms and
conditions, anyway. I have been told the BA is the hold-up on the project now, so I don’t want this
to keep dragging on.
 
I do not have to go to the field on Friday, so it is best if I can have it Friday morning to work on.
 
Thanks!
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.








From: Everson, Beverley A -FS
To: Belauskas, Alan -FS; Elek, Arthur S -FS; Kriegel, Debby -FS; Curiel, Eli -FS; McKay, George -FS; Schewel, Heidi


-FS; Jones, Larry -FS; Roth, Melinda D -FS; Laford, Reta -FS; Lefevre, Robert -FS; Shafiqullah, Salek -FS;
Lockwood, Sean -FS; Davis, Sarah L -FS; Emmett, Tami -FS; Keyes, Walter -FS; Gillespie, William B -FS;
Gerhart, Richard A -FS; Copeland, James -FS; Kaplan, Marc -FS; Campbell, Andrea W -FS; Melissa Polm; Lane,
Cornelia D -FS


Subject: FW: Rosemont Copper Mine Project - US Environmental Protection Agency Comments on the Draft EIS
Date: Thursday, February 23, 2012 12:44:05 PM
Attachments: USEPARosemontDEISCommentLetter.pdf


Rosemont IDT, FYI.  Bev
 
From: Roth, Melinda D -FS 
Sent: Thursday, February 23, 2012 9:08 AM
To: Everson, Beverley A -FS
Subject: FW: Rosemont Copper Mine Project - US Environmental Protection Agency Comments on the
Draft EIS
 
filed on the O drive
 
From: Carter Jessop [mailto:Jessop.Carter@epamail.epa.gov] 
Sent: Wednesday, February 22, 2012 4:51 PM
To: r.mark.toy@usace.army.mil; steve_spangle@fws.gov; brian_bellew@blm.gov;
ned.norrisjr@tonation-nsn.gov; CHH@pima.gov; hrd@azdeq.gov; mbaier@land.az.gov; javey@azgfd.gov
Cc: David.J.Castanon@usace.army.mil; marjorie.e.blaine@usace.army.mil; jason_douglas@fws.gov;
karen.howe@tonation-nsn.gov; Daniel_J_Moore@blm.gov; Roth, Melinda D -FS; maf@azdeq.gov
Subject: Rosemont Copper Mine Project - US Environmental Protection Agency Comments on the Draft
EIS
 
The United States Environmental Protection Agency has reviewed the Draft Environmental
Impact Statement for the Rosemont Copper Mine Project and is providing comments
pursuant to the National Environmental Policy Act, the Council on Environmental Quality
Regulations (40 CFR Parts 1500-1508), and our review authority under Section 309 of the
Clean Air Act. These comments were also prepared under the authority of, and in accordance
with, the provisions of the Federal Guidelines promulgated at 40 CFR 230 under Section
404(b)(1) of the Clean Water Act.  Please see our attached comment letter. A hard copy of
this letter will also be sent to your respective offices. 


We are available to further discuss all comments and recommendations provided. If you have
any questions, please contact EPA Region 9 Communities and Ecosystems Director Enrique
Manzanilla at 415-972-3843, or contact me, the lead reviewer for this Project.  I can be
reached at 415-972-3815 or jessop.carter@epa.gov. 


Sincerely, 
Carter Jessop 


Carter W. Jessop 
U.S. EPA, Region 9 
Environmental Review Office (CED-2) 
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Jim Upchurch, Forest Supervisor
Coronado National Forest
300 W. Congress Street
Tucson, AZ 85701



Subject: Draft Environmental Impact Statement for the Rosemont Copper Project, Coronado
National Forest, Pima County, Arizona [CEQ# 201103501



Dear Mr. Upchurch:



The U.S. Environmental Protection Agency (EPA) has reviewed the Draft Environmental Impact
Statement (Draft EIS) for the Rosemont Copper Mine Project (Project). Our review and comments are
provided pursuant to the National Environmental Policy Act (NEPA), the Council on Environmental
Quality (CEQ) Regulations (40 CFR Parts 1500-1508), and our review authority under Section 309 of
the Clean Air Act (CAA). These comments were also prepared under the authority of, and in accordance
with, the provisions of the Federal Guidelines (Guidelines) promulgated at 40 CFR 230 under Section
404(b)( 1) of the Clean Water Act (CWA). We appreciate the additional time that the Forest Service
granted us to complete our review of this complex proposal.



The proposed action would authorize the construction, operation and closure of the Rosemont Copper
Mine (Project) on approximately 3,670 acres of National Forest System land, 995 acres of private land
owned by Rosemont Copper, 15 acres of Bureau of Land Management administered land, and 75 acres
of Arizona State Land Department land. According to the Draft EIS, the Proposed Project and its
alternatives (including the preferred alternative) will violate some of the National Ambient Air Quality
Standards (NAAQS) for particulate matter of 10 microns or less (PM10), particulate matter of 2.5
microns or less (PM2.5),nitrogen dioxide (NO2), and ozone (03). Despite the inclusion of all proposed
mitigation into the air quality modeling for the Project, these impacts are projected to remain at levels
that are unacceptable in their risk to human health and the environment. Numerous scientific studies
have linked particulate pollution exposure to a range of health problems, including premature death,
increased hospital and emergency room visits for cardiovascular and respiratory effects, and
development of chronic respiratory disease. Likewise, exposure to NO2 and ozone has been correlated



-



- with increasedisitsto emergency rooms andhsitaiadniiiGn fo rspitby
asthma. Furthermore, without additional mitigation, these emissions could cause or contribute to non
attainment designations for Pima County. Such a designation would require Pima County to impose air
pollution control requirements on other businesses in the County to meet the air quality standard as
quickly as possible.
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EPA believes that the Proposed Project also represents a threat to the water quality of Davidson Canyon
Wash and Cienega Creek. These water bodies are designated as “Outstanding Arizona Waters” by the
State of Arizona under Arizona Administrative Code R18-1 1-112 and must be afforded the highest level
of protection, per Section 303 of the Clean Water Act (CWA) and regulations at 40 CFR 131.12. In
response to the Army Corps of Engineers (Corps) Public Notice 2008-00816-MB for the proposed
Rosemont Copper Mine Project, EPA issued letters on January 5, 2012 and February 13, 2012,
identifying these resources as “Aquatic Resources of National Importance” and identifying this permit
action as a candidate for EPA and Corps headquarters review on the basis that permit approval will have
substantial and unacceptable impacts on aquatic resources of national importance. This parallel process
is occurring pursuant to the EPA-Corps Memorandum of Agreement (MOA) for implementing CWA
Section 404(q). The Project would include filling between 26.5 and 50.5 acres of jurisdictional Waters
that contribute to these Outstanding Waters. According to the DEIS, this would have direct and indirect
consequences on water quantity, quality, and habitat. EPA also believes that the water quality analysis
presented in the DEIS may underestimate the project’s potential to release contaminated drainage into
Waters of the US. In addition to these impacts, the proposed project has the potential to result in adverse
environmental impacts to tribal and cultural resources, biological resources, and human health and
safety.



The Draft EIS does not adequately assess the potentially significant environmental impacts of the
proposed Project. The Draft EIS does not support the conclusion that the Project would not result in
exceedance of NAAQS and a potential non-attainment designation for the Tucson area. The Draft EIS
makes reference to a number of additional mitigation measures that could be applied to reduce air
quality impacts; however, in the absence of modeling and quantification of the effectiveness of these
measures, EPA cannot determine that they will sufficiently reduce the projected pollutant emissions to
meet standards. The Draft EIS also does not support the conclusion that the operation will not violate
State or federal water quality standards. We recommend that the discussion regarding potential impacts
to surface and ground water quality be expanded and that the full range of reasonably foreseeable
scenarios be analyzed. In addition, the Draft EIS states that the Project will result in the loss of multiple
tribal sacred sites and historical sites of national importance, including ill National Register of Historic
Places (many of which contain human remains) and an additional 63 sites of tribal significance. Given
the impacts to tribal and historical sites, and the significant objections to the project by the Tohono
0’ odham Nation and other tribes, we recommend further means to mitigate these impacts. Furthermore,
EPA believes that the level of detail contained in the Draft EIS in regards to reclamation/closure and
long term, post-closure financial assurance is inadequate to meet the requirements of NEPA. These
aspects of mine design are essential to determining long term environmental consequences and should,
therefore, be considered in detail in the EIS. Finally, the discussion of mitigation and monitoring in the
Draft EIS is inadequate and does not support the conclusion that mitigation measures will protect air and
water quality.



Further discussion and recommendations regarding the issues that we have identified are provided in the
enclosed “Detailed Comments” and the enclosed copy of our February 13, 2012 letter to the Corps of
Engineers, which we are hereby incorporating into our comments on the Draft EIS.



Based on the magnitude of the environmental impacts described in the Draft EIS and the significant
inadequacies of the document, EPA believes the project should not proceed as proposed, and the
information provided in the Draft EIS is inadequate to meet the purposes of NEPA. Accordingly, EPA
has rated this Draft ElS as EU-3 — Environmentally Unsatisfactory — Inadequate Information (see
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enclosed “Summary of Rating Definitions and Follow-Up Action”). Improved analyses are necessary to
ensure that the information in the Draft EIS is adequate to fully inform decision-makers and the public.
EPA believes that that the information needed to address the aforementioned inadequacies should be
circulated for full public review in a revised or supplemental Draft EIS prior to the issuance of any
decision regarding the project. EPA remains available to work with the Forest Service and project
proponents to resolve the issues that we have identified. If we cannot resolve these issues in the Final
EIS, this matter may be a candidate for referral to the Council on Environmental Quality.



We are available to further discuss all recommendations provided. Please send one hard copy of
the Revised or Supplemental EIS and two CD ROM copies to this office at the same time it is officially
filed with our Washington D.C. Office. If you have any questions, please contact me at 415-947-8702,
or contact Carter Jessop, the lead reviewer for this Project. Carter can be reached at 415-972-3815 or
jessop.carter@epa.gov.



Enclosures: Summary of EPA Rating Defmitions
Detailed Comments
US EPA response to Army Corps of Engineers Public Notice 2008-00816-MB the
Proposed Rosemont Mine Project, dated 2/13/20 12



Cc:
Colonel R. Mark Toy, District Engineer, Los Angeles District, U.S. Army Corps of Engineers
Steven Spangle, Field Supervisor, Tucson Field Office, United States Fish and Wildlife Service
Brian Bellew, Field Manager, Tucson Field Office, United States Bureau of Land Management
Ned Norris, Jr., Chairman, Tohono O’odham Nation
C.H. Huckelberry, County Administrator, Pima County
Henry R. Darwin, Director, Arizona Department of Environmental Quality
Maria Baier, Land Commissioner, Arizona State Land Department
Josh Avey, Habitat Branch Chief, Arizona Department of Game and Fish



Regional Administrator
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SUMMARY OF EPA RATING DEFINITIONS*



This rating system was developed as a means to summarize the U.S. Environmental Protection Agency’s (EPA)
level of concern with a proposed action. The ratings are a combination of alphabetical categories for evaluation of
the environmental impacts of the proposal and numerical categories for evaluation of the adequacy of the
Environmental Impact Statement (EIS).



ENVIRONMENTAL IMPACT OF THE ACTION



“LO” (Lack of Objections)
The EPA review has not identified any potential environmental impacts requiring substantive changes to the
proposal. The review may have disclosed opportunities for application of mitigation measures that could be
accomplished with no more than minor changes to the proposal.



“EC” (Environmental Concerns)
The EPA review has identified environmental impacts that should be avoided in order to fully protect the
environment. Corrective measures may require changes to the preferred alternative or application of mitigation
measures that can reduce the environmental impact. EPA would like to work with the lead agency to reduce these
impacts.



“EO”(Environmental Objections)
The EPA review has identified significant environmental impacts that should be avoided in order to provide
adequate protection for the environment. Corrective measures may require substantial changes to the preferred
alternative or consideration of some other project alternative (including the no action alternative or a new
alternative). EPA intends to work with the lead agency to reduce these impacts.



“EU” (Environmentally Unsatisfactory)
The EPA review has identified adverse environmental impacts that are of sufficient magnitude that they are
unsatisfactory from the standpoint of public health or welfare or environmental quality. EPA intends to work with
the lead agency to reduce these impacts. If the potentially unsatisfactory impacts are not corrected at the final EIS
stage, this proposal will be recommended for referral to the Council on Environmental Quality (CEQ).



ADEOUACY OF THE IMPACT STATEMENT



“Category 1” (Adequate)
EPA believes the draft EIS adequately sets forth the environmental impact(s) of the preferred alternative and those of
the alternatives reasonably available to the project or action. No further analysis or data collection is necessary, but the
reviewer may suggest the addition of clarifying language or information.



“Category 2” (Insufficient Information)
The draft EIS does not contain sufficient information for EPA to fully assess environmental impacts that should be
avoided in order to fully protect the environment, or the EPA reviewer has identified new reasonably available
alternatives that are within the spectrum of alternatives analysed in the draft EIS, which could reduce the
environmental impacts of the action. The identified additional information, data, analyses, or discussion should be
included in the final EIS.



“Category 3” (Inadequate)
EPA does not believe that the draft EIS adequately assesses potentially significant environmental impacts of the
action, or the EPA reviewer has identified new, reasonably available alternatives that are outside of the spectrum of
alternatives analysed in the draft EIS, which should be analysed in order to reduce the potentially significant



such a magnitude that they should have full public review at a draft stage. EPA does not believe that the draft EIS is
adequate for the purposes of the NEPA and/or Section 309 review, and thus should be formally revised and made
available for public comment in a supplemental or revised draft EIS. On the basis of the potential significant impacts
involved, this proposal could be a candidate for referral to the CEQ.



*From EPA Manual 1640, Policy and Procedures for the Review of Federal Actions Imoacting the Environment,











U.S EPA DETAILED COMMENTS ON THE DRAFT ENVIRONMENTAL IMPACT STATEMENT FOR THE
ROSEMONT COPPER PROJECT, CORONADO NATIONAL FOREST, PIMA COUNTY, AZ, FEBRUARY 22,
2012



Air Oualitv



Impact on National Ambient Air Quality Standards



The Preferred Action (Alternative 4) and all action alternatives will violate, or risk violation of,
the National Ambient Air Quality Standards (NAAQS) for particulate matter of 10 microns or less
(PM10),particulate matter of 2.5 microns or less (PM2.5),and nitrogen dioxide (NO2).The Draft EIS
states that modeling of the Forest Service’s Preferred Alternative (Alternative 4) indicates that
maximum predicted ambient concentrations for NO2 (1-hour), PM10 (24-hour) and PM2.5 (24-hour) are
in violation of the corresponding NAAQS at the project site (p. 187). As described in more detail
below, we have also identified issues with the modeling performed for the Proposed Action that may
affect these values. With respect to Tucson area air quality, the Draft ElS states, “the higher end of the
modeled impacts, compared with the maximum PM10 level for the Tucson area in 2008, is consistently
within 98 percent of the NAAQS,” and one modeled result showed an exceedance of the PM10 NAAQS
(p. 186-87). In addition, the maximum background ozone levels for the Tucson area are already
elevated at 0.074 parts per million, or 99% of the NAAQS. (p.186) The Draft EIS states that any of the
action alternatives could increase Pima County NO concentrations by approximately 5 percent. This
pollutant, acting as a key ozone precursor, could increase ozone concentrations in the region. Thus, the
project may contribute to potential NAAQS violations in the Tucson area for these pollutants.’
According to the Draft EIS at p. 200, all modeled air quality impacts account for the application of
mitigation measures identified on pages 196-200. Considering the above discussion, it is therefore
apparent that these mitigation measures are inadequate to prevent NAAQS violation. For each action
alternative, the Draft EIS states that compliance with the NAAQS may be achieved with additional
mitigation in the form of changes to the perimeter fencing, the project boundary or additional control
measures for haul roads; however the Draft EIS does not provide any commitments to such measures
nor any details to allow assessment of their likely impacts or effectiveness.



Recommendations:
• Analyze additional mitigation measures, including, but not limited to those referenced in the



Draft US as “currently being evaluated,” to reduce air pollutant emissions to levels below
the NAAQS. Fully describe and discuss these measures in the Revised or Supplemental
DEIS, and include the modeling results to support the emissions projections.



• The Revised or Supplemental Draft EIS should discuss the adequacy and practical
applications of the mitigation measures, and disclose the requirements of the Air Permit for
this project. For example, the original air permit application suggested that control equipment
such as a baghouse, and control technologies such as electrostatic precipitation and dust
collector could be used. However, these were not identified as committed measures in the
Draft EIS.



A more in depth analysis would be necessary to determine the exact expected NOx increase (for this and other cases) and if
that impact would indeed violate the ozone NAAQS. (Note: the magnitude and location of the project’s NOx emissions
relative to other precursors and meteorology would need to be considered. We also cannot assume that the project’s greatest
contributions to ozone levels will occur at the site of the highest monitor on the highest monitored days.)











• The Revised or Supplemental DEIS should disclose any impacts of the air quality mitigation
measures on other resources. For example, if changes to the project boundary could alter the
project’s impacts on water resources, such impacts should be discussed.



EPA notes that Pima County denied the proponent’s application for a permit under the Clean Air
Act on September 28, 2011. The Draft EIS makes frequent reference to the Air Quality Permit that
Pima County, Department of Environmental Protection (Pima County DEQ) would issue for the
Rosemont Project. The Draft EIS relies upon the Air Permit application (and Mine Plan of Operations)
as the reference from which the proposed air quality mitigation measures have been determined.



Recommendations: The Revised or Supplemental Draft EIS should discuss the status of the Air
Permit application, the reasons for its denial by Pima County DEQ, and the implications of that
denial for the Project. The Forest Service should consider incorporating additional mitigation
measures directly into the Revised or Supplemental Draft EIS rather than relying on references to
the Air Permit application.



The Draft EIS does not consider the ramifications of a possible NAAQS violation and non-
attainment designation to Pima County. if the area violates a NAAQS, Pima County, or a portion
thereof, could be designated as nonattainment for that pollutant. Such a. designation would trigger Clean
Air Act requirements for a State Implementation Plan for the nonattainment area, with controls on all
significant sources of that pollutant. This would result in widespread effects on actions to be taken in the
region, not just the Rosemont Mine. Nonattainment designations for NAAQS would lead to
requirements for County and State NAAQS attainment plans; higher costs for communities, industries
and businesses; and more stringent regulations.



Recommendations: The Revised or Supplemental Draft EIS should include a detailed
discussion of the potential for and ramifications of putting Pima County, or a portion thereof,
into non-attainment for any criteria pollutant. The social and economic implications of such
action should be considered and discussed, including the implications of what PM10,PM2.5,NO2,
and ozone nonattainment designations would have on the Tucson and Saguaro National Park
East areas.



The Draft EIS does not provide sufficient justification for the use of 33.0 pg/rn3 as the background
24-hour PM10 concentration. In determining the 24-hour PM10 background concentration, EPA
believes that while it may be appropriate to exclude the 71 .tg/m3 value on the basis that it appears to be
a statistical outlier, additional justification should be provided in the EIS for doing so. In addition, the
Draft EIS relies on the average of concentration values from multiple years (33.0 ig/m3).The 40.3
ig/m3 value would seem a more reasonable concentration to use as it is an actual observed value and
represents a more appropriately conservative approach. We also note that EPA guidance also allows for
the use of different concentrations for different categories of meteorological conditions, such as stability
and wind direction, so that the single high background value is not applied for all hours (40 CFR Part 51
Appendix W, “Guideline on Air Quality Models”, section 8.2).



Recommendations: The Revised or Supplemental Draft ETS should discuss the rationale for
using the 33.0 ig/m3 average value as the background concentration level. Unless a sufficient
justification can be identified for the use of this value, EPA believes that the Draft EIS should
revert to the 40.3 j.ig/m3 concentration in order to reflect a conservative, real world condition.
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No rationale is provided for the scenario used for the NO2 modeling. According to the Draft EIS,
the modeled NO2emissions projections rely upon modeling scenarios that utilize an NO2 to NO ratio of
0.1 and 0.05. These ratios are much lower than the generally accepted NO2 to NO default value of 0.50.
The Draft EIS states that the NO2 impacts under scenario 2, which utilized the generally accepted
default ratio of 0.50 for NO2:NO were not analyzed. EPA’s AERMOD guidance recommends the use of
a 0.50 ratio in the absence of more appropriate source-specific information.2 In addition, modeling
results for scenario 3 indicate that the 1-hour NO2 NAAQS would be exceeded at the project site,
whereas results from scenario 4 indicate compliance with the 1-hour NO2 NAAQS. The Draft EIS fails
to explain why it considers one scenario to be more representative than the other in predicting accurate
NO emissions.



Recommendations: In the absence of more source-specific NO2:NO ratios, scenario 2 should
be the primary modeling scenario because it uses the accepted default value. Modeling reflecting
scenario 2 should be performed and the results made available and analyzed in the Revised or
Supplemental Draft EIS.



Impacts on Class 1 Areas



The Draft EIS indicates that the Proposed Action and the action alternatives would have
significant visibility impacts on six Class I areas, including: Saguaro National Park East, Saguaro
National Park West, Chiricahua Wilderness Area, Chiricahua National Monument, Galiuro
Wilderness Area, and Superstition Wilderness Area. According to the Draft EIS (p. 200), the
modeling and analysis contained in the Draft ElS already incorporate all proposed mitigations; therefore,
the mitigation efforts proposed thus far for the protection of Class 1 areas are not adequate. To date,
EPA believes that the actions taken by the State of Arizona to protect visibility in Class I areas have not
been as successful as is needed to achieve long-term visibility maintenance. Additional contributions by
the Rosemont project would exacerbate this issue. The Draft EIS also states that the maximum annual
average deposition for nitrogen exceeds the Deposition Analysis Threshold at Saguaro National Park
West and Galiuro Wilderness Area that would trigger management concerns, but does not identify what
would constitute applicable adverse impact thresholds (p.195). Lastly, the EPA notes that the Draft EIS
omits mention of two existing sources that impact visibility in Class I areas: Arizona Portland Cement in
Rillito and the H. Wilson Sundt Generation Station in Tucson. This project represents a source of
cumulative impacts to visibility and should be considered as such.



Recommendations:
• The Revised or Supplemental Draft EIS should include and discuss far-field CALPUFF



modeling results for each action alternative. We recommend presenting this information in a
format similar to that of Table 45 on page 194.



• The Revised or Supplemental Draft EIS should discuss the thresholds for adverse impacts
(above which it would be implied that the impacts were adverse) for nitrogen deposition at
Saguaro National Part West and Galiuro Wilderness Area, and the implications of exceeding
those thresholds. It should also discuss whether further mitigation measures could be applied
to address these impacts. -



2 both the OLM and PVMRM NO-to-N02 conversion methods in AERMOD, EPA recommends: “General acceptance of
0.50 as a default in-stack ratio of N02/NOx for input to the PVMRM and OLM options within AERMOD, in the absence of
more appropriate source-specific information on in-stack ratios.” (“Additional Clarification Regarding Application of
Appendix W Modeling Guidance for the 1-hour N02 National Ambient Air Quality Standard”, Memorandum from Tyler
Fox, EPA Air Quality Modeling Group to EPA Regional Air Division Directors, March 1, 2011, p.5).
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• The Revised or Supplemental Draft EIS should consider Arizona Portland Cement in Rillito
and H. Wilson Sundt Generation Station as contributors to the cumulative deterioration of
visibility in Class I areas.



Effectiveness ofProposed Air Quality Mitigation Measures



In regards to particulate emissions, the Draft EIS relies upon the implementation of the minimum
statutory requirements, rather than the maximum practicable applications.



Recommendations:
• The level of effectiveness of the proposed mitigation measures should be evaluated



individually to allow an understanding of each alternative’s effectiveness in controlling
fugitive particulate matter emissions that might not be addressed by the air permitting
process (e.g., from the tailings area).



• A monitoring and enforcement program should be identified and adopted, where applicable,
for each mitigation measure.



• The Revised or Supplemental Draft EIS should explain whether all practicable means to
avoid or minimize environmental harm from the alternatives have been adopted, and if not,
why they were not.



• In the mitigation measures applicable to the particulate emissions from dry stack tailings, the
Revised or Supplemental Draft EIS should identify procedures and criteria by which the
plans would be approved or evaluated to ensure that the design of the buttresses at the
tailings area would be practicable and adequate in order to “break up air flow” to mitigate or
avoid “exposure of the area to windy conditions.” Also, please clarify the proper moisture
content to ensure that dust generation would be abated; the methods by which binder material
and agglomeration chemicals would be applied to the surface of tailings to minimize
particulate emissions; and the adequacy of the amounts of such materials and chemicals that
would be applied.



• Consider whether Tier 4 cleaner-burning diesel engines would be a proper mitigation
measure to reduce engine emissions, e.g. emissions from haul trucks, as Tier 4 engines are
commercially available.



Public Health and Safety



The modeling data contained in the Draft EIS suggests that the Project represents a risk to human
health as a consequence of exceedance of NAAQS standards. Any modeled concentration exceeding
the level of the NAAQS represents a risk to human health and welfare. The Draft ElS states, however,
that air quality impacts resulting from the project do not represent a public health threat (p. xxvi). As
cited on page 173 of the DEIS, numerous scientific studies have identified a link between particulate
pollution exposure and a range of health problems, including decreased lung function, aggravated
asthma, heart attack, and premature death in individuals with heart or lung disease. Likewise, exposure
to NO2 has been correlated with increased visits to emergency departments and hospital admissions for



websiteforadditionalinformatiowonthe - -



human health impacts associated with exposure to adverse air quality conditions
(http://www.epa. gov/airciuality/urbanair/).



Finally, according to U.S. Department of Health and Human Services, Health Resources and Services
Administration at http://www.hrsa.gov/, many of the regions within Pima County are designated as
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Health Professional Shortage Areas (HPSA). Consequently, some of those individuals impacted by the
air emissions associated with this project will not have access to the medical care they require in order to
adequately manage their health.



Recommendations: The Revised or Supplemental DEIS should:
• Be revised to reflect the potential health hazards posed by exceedance or near exceedance of



the NAAQS.
• Include an assessment of the potential human health risks associated with the incremental



conthbution of the Rosemont Copper project to regional air quality.
• Address and discuss mortality and morbidity levels that may be associated with that



incremental increase and the adverse economic impact of the healthcare costs associated.
• Discuss whether the project occurs in an HPSA or Medically Underserved Area (MUA) and



the extent to which a lack of access to medical care may further exacerbate potential health
impacts.



• Identify mitigation measures to minimize the Project’s impacts on public health and safety
due to air pollutant emissions.



Geochemistry and Water Oualitv



Potential to produce seepage



Based upon the information contained in the Draft EIS, EPA believes that the project may pose a
risk to both ground and surface water quality as a consequence of possible seepage from mine
facilities. Although the Draft EIS states that none of the alternatives are expected to result in any
seepage that exceeds Arizona Water Quality standards, this determination is not adequately supported in
the Draft EIS. The analysis, as described in the DEIS, is not based upon a reasonable assumption in its
determination of the project’s potential to produce leachate, both in terms of the quantity and the
contaminant load of possible seepage. As a result, EPA believes that the analysis employed for this
project underestimates the risk to water resources.



The Draft EIS does not support the assumption that meteoric water infiltration and seepage will
be negligible. According to the Draft EIS, “Overall, infiltration from precipitation over tailings, waste
rock, or the heap leach facility is expected to be negligible. Near-surface storage is expected to be such
that any precipitation that does not immediately run off will be stored in the near surface and lost to
evaporation or transpiration by vegetation” (p. 287). Given extensive evidence of water infiltration
through mine features resulting in seepage at Arizona and New Mexico mine sites that have climatic
conditions similar to the Rosemont site, we would expect a similar outcome at Rosemont. EPA has
identified the following key issues related to modeling of water infiltration through the mine features:



• In a technical memorandum issued by SRK Consulting on April 30, 2010, entitled “Technical
Review of Infiltration, Seepage, Fate and Transport Modeling Report, Tetra Tech, 2010,
Prepared for Rosemont Copper Company,” SRK states, “The transient simulations reported...
areoneyear indurationusing average climatic conditions.ilowever, rnovementofmoisture
through such materials often takes many years, a reasonable approach would be to conduct the
50-year transient simulations utilizing the entire 50-year climatic data set...” (p. 19) In the
November 23, 2010 response to this document prepared by Tetra Tech for the Rosemont Copper
Company, EPA was unable to identify where this particular matter was addressed. We concur
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with SRK Consulting in their assessment of this issue and believe that the model should be run
utilizing the entire 50-year climatic data set without averaging.



• The original Infiltration, Seepage, Fate and Transport Modeling Report, Tetra Tech, 2010,
prepared for Rosemont Copper Company, states that the average conditions “dataset has small
amounts of precipitation everyday because of the averaging of many years of data.” (P. 21)
Tetra Tech goes on to refer to this approach as “conservative”. SRK Consulting subsequently
questioned this approach in their April 30, 2010 review memorandum. Tetra Tech (2011)
responded that “[tjhe average conditions dataset.. .has precipitation nearly every day of the year.
This is not likely to occur in Arizona, but would be a worst case scenario. Water is more likely
to readily infiltrate into a facility if the upper surface is wet, so considering a climate conditions
with a small amount of precipitation each day would produce such a condition and provide a
result of the worst case infiltration” (p. 2). EPA believes that Tetra Tech’s observation supports
just the opposite of its conclusion. By modeling a small amount of precipitation each day, any
excess moisture is rapidly removed by evaporation. However, in reality, precipitation tends to
fall in periodic events wherein large volumes of water accumulate and are not always subject to
sufficient evaporation before moving through the soil profile. This effect has been demonstrated
at various mine sites in the western U.S. and has resulted in a general understanding, not applied
in the Rosemont modeling effort, that actual rather than averaged data is critical to accurate
assessment of potential for seepage to occur from mine features.



• The modeling employed to predict possible seepage does not address the potential for
preferential flow paths to develop through mine features. Preferential flow pathways are
typically more likely to be responsible for seepage moving through mine features than the
homogenous conditions assumed by the model. Experience at other sites has shown that
preferential pathways occur to varying degrees, but are particularly prevalent in waste rock
dumps, which are highly heterogeneous. This effect may also occur to varying degrees in
tailings and leach piles where the nature of their construction can promote formation of
preferential flow even through relatively homogenous material.



Recommendations: The Revised or Supplemental Draft ElS should:
• Explain how predictions of water infiltration at the Rosemont site are determined, including



what assumptions were used and how they address the range of climactic conditions that
might be expected to occur.



• The hydrological modeling performed for the project should be further conducted to resolve
the issues identified above (e.g. climate data for period of record, averaging of data, artificial
boundary conditions for water penetration).



• A sensitivity analysis should be performed which allows for variance of key assumptions.
The revised or supplemental Draft EIS should incorporate the additional findings and be
based upon supportable results from the sensitivity analysis. Any assumption of the presence
of seepage should be supported by a 95% confidence level or higher within the sensitivity
analysis.



Geochemical Characterization



The Draft EIS does not adequately describe the procedures used and assumptions made in
regards to geochemical characterization; nor does it adequately consider the real world
implications of laboratory test results. The Draft EIS contains a relatively brief discussion of
geochemistry and the geochemical analysis performed for the Rosemont project (intermixed through
pages 287-293 and 339-345). In our 7/28/11 comments on the Deliberative Draft EIS, we recommended
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that this discussion be expanded significantly and consolidated into a single section in order to better
describe the tests performed and assumptions made in order to reach the conclusions contained in the
EIS. EPA finds that the discussion of geochemistry in the Draft EIS is still inadequate.



The geochemical analysis in the Draft EIS relies heavily upon the synthetic precipitation leaching
procedure (SPLP). The SPLP (USEPA Method 1312) was developed to evaluate the fate and transport
of metals in an engineered land disposal facility from which municipal solid waste is excluded. USGS
modified the procedure to be used to measure fraction that controls rapid leaching. SPLP, like all short-
term leach tests provides an indication of extent of leaching of salts and readily dissolvable constituents
from dried mine materials. Static tests of this nature provide a preliminary simulation of short-term
interaction with rainlsnowmelt. These tests do not, however, provide any data regarding when
acidification may occur or the rates at which acid generation and neutralization reactions will proceed.
As such, they are useful only for screening samples for their potential behavior.



Furthermore, the high liquid:solid ratio (20:1) that is used in this method may dramatically
underestimate leachability and the contaminant load of potential leachate. In a November 23, 2010
technical memorandum issued by Tetra Tech entitled, “Rosemont Infiltration, Seepage, Fate and
Transport Response to Comments”, Tetra Tech indicates that “No adjustments were made to the
Synthetic Precipitation Leaching Procedure (SPLP) and Meteoric Water Mobility Procedure (MWMP)
data prior to using the information in the modeling. There is much debate about the proper scale up
methods applied to this type of data, and there is currently not enough information to implement any
type of adjustment.” (p. 12) Under real world conditions, it is reasonable to anticipate that seepage may
occur with far less dilution than employed in the SPLP test, in which case, expected concentrations of
constituents such as arsenic and selenium could be many times those predicted by this method.



Recommendations: The Revised or Supplemental Draft EIS should:
• Further describe the SPLP procedure performed. It should be supplemented with a detailed



discussion of the results of the kinetic testing performed for the project.
• Include an explanation of how static testing methods like SPLP meet the Arizona Department



of Environmental Quality’s Best Available Demonstrable Control Technology requirements
for characterization of mining waste when it is a generally agreed that kinetic testing is the
best method upon which to base any long-term water quality predictions.



• Clearly state that the SPLP test method is intended to predict short-term water quality only,
and is not a good predictor of long-term leachate quality unless samples have been aged to
allow salt formation to occur prior to testing.



• Examine whether SPLP is the most appropriate geochemical test for determining the mine’s
potential to produce long term water quality impacts. EPA recommends that the Coronado
NF closely consider whether the kinetic test results might form stronger basis for this
analysis in the Draft EIS. A more conservative approach for the Rosemont mine should
recognize the potential for significant seepage and address mitigation in a pro-active manner.



• Include and evaluate additional tests using methods with a more appropriate liquid:solid
ratio, such as bottle roll leach tests using a 2:1 liquid to solid ratio, This is more reflective of
limited infiltration rates should be included va thevedor SippJrnnti
EIS in addition to the kinetic test results.



While the Draft EIS contains a lengthy discussion on the geology and mineralogy of deposit (p. 109-
136) it provides no mention of comparison to other regional copper deposits to provide for site analogs.
Site analogs are an important consideration in the evaluation of acid rock drainage and contaminant
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leaching potential. Site analogs are often times are much more predictive of future site conditions at
new mines than baseline geochemical characterization methods presently allow.



Recommendations: The Revised or Supplemental Draft EIS should discuss other regional
copper deposits as site analogs from the standpoint of geology and geochemistry. The document
should also discuss why it expects the Rosemont project to have different results from regional
copper porphyry mines (e.g. Sierrita, Mission, etc) where water quality impacts have been
observed that likewise were not predicted.



Waste Rock Seepage



The analysis of possible waste rock seepage in the Draft EIS appears to underestimate both
seepage volume and the potential water quality impacts that could result. According to the Draft
EIS, “No seepage is expected from the waste rock storage areas, although stormwater control basins
along the periphery and benches may result in infiltration that may contact waste rock, and very large
precipitation events could result in infiltration and seepage” (p. 287). As EPA noted in our 7/28/11
comments on the Deliberative Draft EIS, the use of stormwater retention/detention basins of any sort on
top of tailings or waste rock facilities seems directly contradictory to the goal of avoiding water
infiltration into these facilities. Such a design feature would seemingly serve to ensure infiltration by
accumulating any appreciable precipitation into one location where the overall rate of evaporative loss
would be slowed. Even if these basins are to be lined, this design feature would create an unnecessary
long term maintenance issue that would need to be addressed and paid for post closure.



Recommendations: EPA recommends that stormwater control structures on and adjacent to
waste rock or tailings impoundments be designed in a manner consistent with the stated goal of
reducing infiltration into these facilities. The construction of stormwater retention basins of any
nature on top of waste rock piles seems imprudent, at best, and should be carefully reconsidered
and thoroughly justified if such features are to remain in the project design.



SPLP test results may significantly understate the potential for seepage waters to exceed Arizona
Aquifer Water Quality Standards. Based on SPLP testing methods, the Draft EIS concludes that
“None of the constituents predicted in the waste rock seepage exceed current Arizona Aquifer Water
Quality Standards (AWQS). Arsenic (As) is predicted to exceed the proposed lower arsenic standard of
0.0 10 milligram per liter” (p. 288). In EPA’s experience, and based on information at other sites, it is
highly likely that the approximately 2,000 acre waste rock pile will produce seepage in an intermittent
manner, highly dependent on annual and/or seasonal precipitation cycles. This will result in relatively
small amounts of seepage being exposed to large amounts of potential contaminants, leading to
leachates of much higher concentration than predicted by SPLP testing methods. Arsenic is present as a
contaminant at numerous hardrock sites in the western US and is likely associated with copper
mineralization. Because of its relatively high solubility at neutral pH it is often overlooked when
focusing on acid rock drainage, and has frequently resulted in concentrations greater than predicted by
SPLP tests at other sites.



It should also be noted that selenium is predicted to be 0.036 milligram per liter, versus the AWQS of
0.05 milligram per liter. Less than doubling of predicted concentration would result in an exceedance of
water quality standards for selenium. Given the high liquid:solid dilution ratio employed in the SPLP
tests performed for the geochemical characterization, EPA believes that it is highly likely that any
seepage produced from waste rock storage facilities would exceed the Arizona Aquifer Water Quality
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Standard of 0.05 mgIL for selenium. Selenium has been a contaminant of concern at other hardrock
mine sites in the U.S., is mobilized under neutral conditions similar to arsenic, and can result in
significant additional reclamation and groundwater remediation costs.



Recommendations: As previously stated, the analysis in regards to the potential for waste rock
seepage should be more conservatively considered. EPA believes that it is appropriate for the
Forest Service to require the project proponent to develop a contingency/adaptive management
plan that recognizes the potential for various adverse impacts to occur, including release of
arsenic to groundwater at concentrations exceeding applicable standards. EPA recommends that
a means of mitigating those events be considered as part of the original Plan of Operations. By
considering what might be necessary as a contingency measure, it is possible to affect initial
designs to more readily, efficiently, and cost effectively mitigate potential future problems.



The Draft EIS does not address actual fate and transport of contaminants from the waste rock
pile. The Draft EIS assumes that “Seepage from the waste rock facility is not expected to occur, but in
the event it does because of large precipitation events, it is not expected to exceed any numeric Arizona
Aquifer Water Quality Standards” (p. 290). As previously stated, EPA does not agree with this
conclusion and believes it is based upon an analysis that is not appropriately conservative in its
assumptions and conclusions.



Recommendations: The Revised or Supplemental Draft EIS should recognize that this seepage
has to potential to exceed selenium, arsenic and other water quality standards. Accordingly, the
document should discuss the fate and transport of these contaminants, their potential downstream
effects, how these effects would be mitigated, and the expected effectiveness of any such
mitigation.



Tailings Predicted Seepage



The analysis of tailings seepage in the Draft EIS appears to underestimate both seepage volume
and the potential water quality impacts that could result. According to the Draft EIS, “Seepage from
the tailings stack will develop as a result of the loss of the pore water present during stacking. Seepage
from the tailings facility is estimated to rise to 8.4 gallons per minute (gpm) over the active life of the
mine, . . .reaching zero seepage approximately 500 years after closure.” The Draft EIS also indicates
that, based on synthetic precipitation leaching procedure (SPLP) tests, the predicted water quality for
seepage from tailings is not expected to exceed applicable standards (p. 287). EPA disagrees with these
conclusions. Firstly, the Draft EIS appears to again understate the project’s potential to produce seepage.
For example, if it is assumed that overall infiltration of precipitation equals 0.25 inches on an annual
basis, then for an 870 acre tailings facility footprint such as described in the document, this would
equate to 11.2 gpm, rather than the 8.4 gpm referenced in the Draft EIS.3 Secondly, as discussed above,
SPLP measures readily soluble components of mine wastes. SPLP does not provide the type of long-
term leach rate data necessary to conservatively make this determination.



Recommendations: The Revised or Supplemental Draft EIS should:
- Further evaluate infiltration/seepage rates and include conservatively predicted values. A



more conservative approach would recognize the potential for significant seepage and
addresses mitigation in a pro-active manner.



(0.25 inch/yr x ftJl2 inch x 870 acres x 43560 ft2/acre x 7.48 gallons/ft3 x yr/365 days x day/24 hr x hr/60 mm)
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• Include and evaluate kinetic testing and additional tests using methods with a more
appropriate liquid:solid ratio, such as bottle roll leach tests using a 2:1 liquid to solid ratio
that is more reflective of limited infiltration rates.



• Include kinetic testing for the project and provide a more detailed discussion of the results.



Heap Leach



The analysis of heap leach seepage in the Draft EIS does not include an adequate discussion of the
risks of employing an essentially untested design strategy (complete encapsulation in waste rock),
nor does it adequately disclose the design or effectiveness of drain-down control methods.
According to the Draft EIS, “Seepage from the heap leach facility will be present and collected during
the leaching process, which is expected to take approximately 6 years. Seepage will also be present and
collected approximately 3 years after cessation of leaching, at which time the heap leach facility will be
closed and encapsulated with waste rock. At the time of closure, seepage from the heap leach facility is
estimated to be approximately 10 gallons per minute. Modeling indicates that heap leach seepage will
decrease to 5 gallons per minute 5 years after closure and to 1 gallon per minute 45 years after closure
and that seepage will cease approximately 115 years after closure (Tetra Tech 2010e)” (p. 287).



The Draft EIS also states that “Encapsulation of a heap leach facility with waste rock is not typical with
open-pit mines, as usually heap leach activities continue throughout the life of the mine... Waste rock
encapsulation is expected to be beneficial for two reasons: prevention of infiltration through the heap
leach, and the presence of large volumes of acid-neutralizing waste rock. However, access to collect and
treat the heap leach seepage after encapsulation has not yet been determined; this will be determined as
part of the aquifer protection permit” (p. 287). EPA is not aware of any previous examples in the U.S.
where a heap leach has been encapsulated within a waste rock pile, much less an acid-based copper heap
leach pile. As discussed above, EPA questions the assumption that meteoric water will not infiltrate the
waste rock pile and produce seepage and believes that encapsulation of the heap leach facility in waste
rock will not necessarily prevent infiltration. In addition, the presence of large volumes of acid-
neutralizing waste rock, as mentioned in the text of the Draft EIS, would only be beneficial to the extent
that such material is to be located below or downgradient of any heap leach seepage. Furthermore, EPA
believes that the omission of detailed information with regard to how heap leach drain down will be
accessed and treated after closure of this facility is not appropriate for the purposes of NEPA
compliance. This is a significant design component that could have substantial bearing on the
environmental impacts of the project.



Recommendations: The Revised or Supplemental Draft EIS should:
• Address whether the cited heap leach drain down rates are adequately conservative. It should



discuss how Rosemont would proceed should seepage rates exceed their expectations at the
time that they intend to begin encapsulation with waste rock.



• Further elaborate on the proposal to encapsulate the heap leach pile with waste rock and
provide information from any analog sites where this method has been utilized. It should
better support the assertion that encapsulation would prevent infiltration, given the above



- fopprininginthe region.
• If neutralizing waste rock is expected to act as a buffer against acidic drainage, the Revised



or Supplemental Draft EIS should cite the analysis performed to indicate that this strategy
would be successful and why the resulting neutral drainage would also meet standards.



• Include the specific design to be utilized to capture and treat all heap leach drain down and
possible seepage to ensure water quality protections. In addition to a more detailed discussion
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of the method whereby any potential seepage will be collected, EPA believes that the
Revised or Supplemental Draft EIS should consider a heap leach closure plan that
incorporates an engineered, sloped, low permeability cap to more effectively preclude
meteoric water infiltration. In EPA’ s opinion, such measures may represent the difference
between a facility with low risk of environmental contamination and one that represents a
substantial risk to the environment.



Predicted heap leach drain down will exceed standards if it is not adequately treated. Data
provided in the Draft EIS show that modeled water quality for untreated seepage from heap leach
exceeds standards for cadmium, fluoride, nickel, and selenium. The modeling also shows that
after treatment with an engineered biological system, this seepage would be expected to meets
standards. According to the Draft EIS, “While modeling demonstrates the ability to meet
groundwater standards with treatment, the actual requirements for treatment, discharge, and
monitoring of seepage following closure of the heap leach facility and burial in waste rock will
be determined by the Arizona Department of Environmental Quality. A long-term maintenance
plan to ensure continuation of treatment, if needed, has not yet been developed and is expected to
be included under the Aquifer Protection Permit program administered by the Arizona
Department of Environmental Quality” (p. 289-290). The effectiveness of the seepage treatment
system is a critical factor in determining the environmental impacts of the project. The results
presented suggest extremely low concentrations of nickel and selenium would be achieved
(8.89E-07 and 7.6E-13 respectively). These values are well below known instrument detection
levels or reduction efficiencies (+99.9999%). EPA is skeptical that the reported efficiencies are
scientifically supportable. We have significant concerns that this treatment scheme may never
perform at the levels necessary to ensure that heap leach drain down does not exceed Arizona
Aquifer Water Quality Standards.



Recommendations: The Revised or Supplemental DEIS should provide more information on
the engineered biological system that was utilized to model compliance with water quality
standards. EPA believes that the Aquifer Protection Permit or the provisions therein should be
summarized or attached to the Revised or Supplemental Draft EIS in order to better inform the
public and decision makers of the environmental protection measures that will be applied.



Groundwater Impacts



The Draft EIS does not include sufficient discussion of how Best Available Demonstrated Control
Technology will be implemented for groundwater protection. According to the Draft EIS, the
analysis of the project’s potential impacts on water quality is based on two factors: 1) Ability to meet
Arizona Water Quality Standards and 2) Ability to demonstrate best available demonstrated control
technology (BADCT) (p. 279). The Draft EIS defines BADCT to mean “the use of the most applicable
and effective techniques available to prevent groundwater contamination.” (p. 281). According to the
Draft ETS, the project demonstrates BADCT based on: (1) geochemical modeling of potential seepage
from the tailings and waste rock facility, which demonstrates that the design is capable of preventing
discharge of contaminants to groundwater, and (2) geochemical modeling of the heap leach, which



t énii
contaminants (p. 295-296). No further information is provided on how BADCT is applied to potential
water quality issues and no further technical details are provided to describe how post operation heap
leach drain down will be treated. The Draft EIS does not consider the possibility that real world
conditions may not replicate modeling results, or that modeling results underestimated the potential risks
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• posed by the project. As previously stated, based upon our experience with other mine sites, EPA
believes that a greater level of conservatism should be applied to the modeling and analysis at this site in
order to adequately ensure water resources are protected.



Recommendations: The Revised or Supplemental Draft EIS should include a more detailed
discussion of how ADEQ’s BADCT requirements will be applied at the site should seepage or
other water quality impacts be identified.



The provisions and requirements of the Arizona Aquifer Protection Permit should be included, at
least in draft form, in the Revised or Supplemental Draft EIS. Much of the discussion of engineering
design and performance, seepage and leakage monitoring and recovery, and potential groundwater
impacts in general hinges on the regulatory requirements of the Arizona Department of Environmental
Quality’s (ADEQ) Aquifer Protection Permit (APP). In our July 28th, 2011 comments on the
Deliberative Draft EIS for this project, EPA recommended that the provisions of this Permit be
discussed to the extent possible in the Draft ElS. We have not been able to identify any additional
substantive details of this Permit in the Draft EIS. The APP would include everything from monitoring
frequency, mitigation action thresholds, and provisions whereby ADEQ could mandate post-closure
financial assurance. The APP, therefore, is expected to contain information that EPA believes to be
critical to the determination of the project’s potential impacts upon the environment and, as such,
necessary for the Draft EIS to meet the requirements of NEPA. EPA understands that as of December
20, 2011, the ADEQ Draft APP based upon the original Mine Plan of Operations for the Rosemont
Copper Project is available for public review and comment.



Recommendations: The Revised or Supplemental Draft EIS should:
• Include a summary of the details and requirements of the Arizona Aquifer Protection Plan, in



at least its draft form.
• Describe how BADCT would be applied to prevent potential water quality issues.
• Address the potential that future water quality monitoring at the Rosemont mine may show



contaminated discharge issues and address how mitigation and financial assurance
requirements would be determined.



Background arsenic concentrations in groundwater may exceed the new proposed standard.
According to the Draft EIS “Arsenic is a common naturally occurring metal contaminant in Arizona
groundwater, and concentrations in project area groundwater samples ranged from below detection
limits to 0.026 milligram per liter, well below the Arizona Aquifer Water Quality Standard of 0.05
milligram per liter. However, it should be noted that the standard for arsenic is proposed to decrease to
0.01 milligram per liter.” (p. 285)



Recommendations: The Revised or Supplemental Draft ElS should clearly state that existing
concentrations of arsenic range to as high as half the existing standard of 0.05 milligram per liter,
and in some cases exceed the proposed standard of 0.01 milligram per liter. Half the existing
standard should not be characterized as “well below the. . .standard”, particularly where the



h thos begrhswizd.



Financial Assurance Bonding



The Draft EIS does not contain an adequate discussion of the project’s potential need for long
term post-closure treatment and corresponding financial assurance bonding. The Draft EIS states
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that “As part of the approval of an MPO [Mine Plan of Operationsi for the Rosemont Copper Mine, the
Forest Service would require Roseinont Copper to post financial assurance, or reclamation bond, that
would provide adequate funding to allow the Forest Service to complete reclamation and postclosure
operation... for as long as required to return the site to a stable and acceptable condition.” (p. 80).
However, the Draft EIS does not contain any information in regards to the nature of the post-closure
activities that the site may require, nor the projected costs associated with these activities. EPA is,
therefore, unable to determine the extent to which the project may represent a long term financial
liability. While the APP program is referenced in regards to providing an alternate mechanism for
ensuring adequate long term financial bonding, EPA’s understanding of the APP system is that it
operates in a reactive way, requiring financial obligations for mitigation once monitoring identifies such
a need. It should be noted, however, that at a number of existing copper mines in Arizona, it appears that
after several years of monitoring of pit lakes, tailings and leach piles, the APP for these sites has resulted
in the determination of requirements for significant activities and financial assurance to address
contaminated water discharge issues. This includes APP BADCT requirements related to tailings and
the open pit at the Bagdad copper mine with a financial assurance cost estimate of $50.3 million, and the
Morenci copper mine open pit with a financial assurance cost estimate of $120.6 million. These large
fmancial assurance requirements are illustrative of the scale of the liability an under bonded or
unbonded project could present.



Recommendations: The Revised or Supplemental DEIS should further discuss the project’s
need for long term fmancial assurance. It should summarize all post-closure activities that the
Forest Service anticipates and their associated costs. It should contain, in a draft form, a fmancial
assurance cost estimate. Furthermore, it should address how financial assurance requirements
would be obtained based on future monitoring through the APP program if the project proponent
were no longer financially viable following the unplanned cessation or planned conclusion of
operations.



Aquatic Resources



The information presented in the Draft EIS does not adequately support the conclusion that the
significant direct and indirect impacts of the project upon Waters of the US and Outstanding
Arizona Waters can be reduced or mitigated to the extent necessary to meet State and Federal
statutory requirements. Army Corps of Engineers regulations prohibit issuance of a CWA Section 404
permit if it would jeopardize the continued existence of listed species, result in violation of water quality
or toxic effluent standards (40 CFR 230.10(b)), or cause or contribute to significant degradation of
waters (40 CFR 230.10(c). In addition, pursuant to section 303 of the Clean Water Act (CWA) and
regulations at 40 CFR 131.12, the state’s “Outstanding Water” designation means both Davidson
Canyon Wash and Cienega Creek must be afforded the highest level of protection, and that no
degradation of water quality is allowable.



Impacts to Davidson Canyon Wash and Cienega Creek



EPA believes that the Draft EIS understates the environmental impacts that will result from the
Ió ôfE Itiêáñicöiifribiitionióf üifáciwitér1 )ã nCãññwäsh
According to the Draft EIS, the Project would result in the permanent loss of 26.5 to 50.5 acres of waters
of Waters of the United States (depending upon which alternative is selected). The Barrel Alternative,
the preferred alternative, would result in the loss of 39.9 acres of Waters, including the Scholefield and
Fig Tree Springs wetlands. EPA notes that, according to the Draft EIS, the direct and indirect loss of
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riparian habitat supported by ephemeral and intermittent waters totals 1,364 acres (Table 98, p. 358),
representing —29% of the total riparian habitat found within the 145,000-acre project area. Additional
indirect effects include: 1) change in hydrology of the waters; 2) decrease in water quality from the
impairment of floodplain and ecosystem services, including water filtration, groundwater recharge, and
flood attenuation; 3) disruption of hydrological and ecological connectivity; and 4) decrease in
biodiversity and ecosystem stability.



All of the proposed alternatives will result in alteration of the natural surface hydrology by way of either
direct loss of watershed area (i.e. the pit itself) or modification of natural flow in the form of stormwater
basins and diversions designed to slow or convey storm water around mine areas. Impacts related to
surface water quantity include the modification of stormwater peak flows, modification to overall runoff
volume from the watershed, and the direct loss of stock tanks. Reductions in runoff are primarily
important because they indirectly impact the water availability for downstream use. The preferred
action will reduce stonnwater runoff from the project area by 33.8%; other alternatives reduce runoff
between 22.8% - 45.8% (p. 314, Table 80). The Draft EIS estimates stormwater flow in the Davidson
Canyon watershed will be reduced 3.6 -7.1% (p. 315). Reductions in surface water availability in
Davidson Canyon will result in adverse effects to riparian vegetation and wildlife use, including by
endangered, threatened or sensitive aquatic species.



From a modeling perspective, the Draft EIS mistakenly evaluates flow conditions based on average
annual flow volumes and peak flow volumes. This analysis overlooks the importance of downstream
ecological resources, specifically, the perennial flow of a stream located in southern Arizona. The
continued existence of perennial flow in these stream reaches is based on critical (e.g., low flow)
conditions, not average or peak flow conditions. It is unclear from the Draft EIS the ext,ent to which the
perennial stream flow is dependent upon upstream surface flows and subsurface alluvial waters
contributed from the project site and, therefore, the full extent of impacts the project will have on critical
conditions at downstream Outstanding Waters. Based upon the DEIS, the project will adversely affect
portions of Davidson Canyon Wash and Cienega Creek that are designated by the State of Arizona as
Outstanding Arizona Waters.



Additionally, the Draft EIS states the proposed project will reduce sediment delivery by 51% from the
project site, and by 5% at the mouth to Davidson Canyon (page xxvii). The reduction in the delivery of
sediment to Davidson Canyon Wash and Cienaga Creek will adversely affectwater quality by increasing
total suspended sediment in surface water flows and geomorphologically altering the stream bed,
causing problems with soil scour or aggradation. Aggradation and scour can result in the filling and
scouring of pools and riffles used by fish and other aquatic organisms. These changes in channel
morphology can also include bank erosion and the loss of riparian vegetation as the channel adjusts to a
new sediment, water, and energy equilibrium.



Increased scour will likely result in significant changes to water quality by increasing total suspended
sediment in surface water flows. Elevated levels of suspended sediment or moderate-to-high turbidity
will likely have significant adverse effects on aquatic organisms in Davidson Canyon Wash and Cienega
Creek. Beyond recognizing that changes in sediment delivery “have the potential to cause aggradation or
scour, including riparian areas in the reaches designated Outstanding Waters”, the Draft EIS does not
further analyze or quantify this potentially significant impact.



Recommendations:
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• EPA believes the impacts of flow volume reduction from the proposed project to downstream
Arizona Outstanding Waters should be classified as a “direct” impact, not “indirect.”



• Given what appear to be inconsistencies in the data presented on pages 308 and 315, the
Revised or Supplemental Draft EIS should clarify all calculations used to determine
projected flow regimes.



• The Revised or Supplemental Draft EIS should provide a detailed evaluation of the existing
hydrologic and geomorphic flow regimes from the project site along Davidson Canyon to its
confluence with Cienega Creek, as well as a detailed evaluation of the projected hydrologic
and geomorphic impacts of the project to this same area. The potential impacts to
downstream areas, especially perennial waters, should be described in detail. Specifically,
the impacts to perennial waters should be evaluated based on low-flow, critical periods in
addition to the evaluation of average annual and peak flows.



Cienega Creek should be included in the analysis area for impacts to surface water quantity
resulting from the project. The Draft EIS evaluated the direct modification of the topography and
alteration of the surface water regime on the project area as a result of mining and associated
infrastructure, as well as the indirect effects of the mining activities on downgradient surface water
drainages. The analysis area included the immediate sub-watershed and the portion of Davidson
Canyon that receives discharges from the project area and is tributary to lower Cienega Creek. The
Draft EIS did not include Cienega Creek within the analysis area for surface water quantity (p. 297).
The applicant did not analyze Cienega Creek because they concluded that the affected drainages
represent approximately 2 percent of the Cienega Creek watershed and expect reductions in flow to be
negligible. According to Zeller (2011), a regression equation estimated a reduction in annual runoff for
Cienega Creek at Pantano Wash at 1 percent due to the proposed project (p. 297).



The Pima Association of Governments (PIMA AG) has conducted 20 years of hydrologic monitoring
along Cienega Creek, including documentation of the relative contribution of surface and groundwater
flows from Davidson Canyon Wash to base flows in Cienega Creek. (PIMA AG 2003). Davidson
Canyon Wash, an intermittent stream upstream of its confluence with Cienega Creek, contributes
significant flood flows to Cienega Creek during runoff events. Through analysis of water chemistry and
stable isotopes, PAG also found that between 8 and 24% of Cienega’s perennial base flows are
attributable Davidson Canyon Wash’s underfiow contributions. Any decreases in the surface flows of
Davidson Canyon resulting from the mine are therefore likely to significantly reduce contributing base
flows to Cienega Creek. In addition, base flows in Davidson Canyon Wash are lower in dissolved solids
than Cienega Creek, which could dilute Cienega Creek and provide beneficial effects to some aquatic
species (PIMA AG 2003).



While the Draft EIS did not analyze adverse effects to Cienega Creek through surface water
modifications of its contributing tributaries, the Biological Resources section of Chapter 3 identifies
several adverse environmental effects to Cienega Creek as a result of mining. These include expected
drawdown in Cienega Creek of 1% to 3% of annual flow after 1,000 years and the potential to result in
perennial sections of Cienega Creek to stop flowing during critical times. Although the Draft EIS states
the decrease in groundwater would occur over along period of time, the reduction in stream flow could
impact aquatic species needing standing or flowing water (p. 387). Monitoring has indicated the region
is in the midst of the long term drought (PIMA AG webpage). Any changes in the hydrological regime
of Cienega Creek would serve to further exacerbate the deleterious effects brought on by drought.



4Pima Association of Governments .2003. Contribution ofDavidson Canyon to Base Flows in Cienega Creek, 4Opp.
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Additionally, approximately 490.0 acres of hydroriparian and mesoriparian habitat along Cienega Creek
will most likely be impacted by potential changes in groundwater level.



As stated in the Draft EIS (p. 322), all action alternatives would result in some variation of irreversible
and irretrievable commitment of surface water resources, with each alternative resulting in varying
amounts of indirect loss to ephemeral flow in downstream drainages. EPA believes these losses are not
restricted to reductions in ephemeral flow, but will adversely affect intermittent and perennial flows in
downstream drainages, namely Cienega Creek. Therefore, based upon the information contained in the
Draft EIS, surface water modifications of its contributing tributaries will have significant impacts upon
Cienega Creek.



Recommendations: Cienega Creek should be evaluated in the Revised or Supplemental
DraftEIS to fully disclose the direct and indirect impacts as a result of the proposed project, a
complete functional assessment of all waters of the U.S. on the project site, and additional
analysis of the project’s indirect effects to waters of the U.S.



Impacts to Springs and Seeps



The Draft EIS should include a functional assessment of seeps and springs on the project site and
a more quantitative analysis of the project’s predicted impact upon the ecosystem services
provided by these water sources. According to the Draft EIS, 63 springs are expected to be lost from
direct disturbance or lowering of the groundwater table during construction and operation (table 108, p.
436). Impacts to Scholefield No. 1 and Fig Tree springs are likely to occur within the active life of the
mine as a result of drawdown in the regional aquifer. Riparian vegetation associated with these springs
likely would be lost completely; WestLand Resources estimates approximately 0.8 acre of riparian
habitat are associated with these springs (WestLand Resources Inc. 2010d).” (page 388).



Wetlands are special aquatic sites under EPA’ s Guidelines at 40 CFR 230.41. Special aquatic sites are
given special recognition under CWA regulation because of their importance in maintaining the health
of the aquatic ecosystems. The special aquatic sites impacted by the proposed project possess special
ecological characteristics of high food-web productivity, physical habitat for aquatic life, water quality
functions, and other important and easily disrupted ecological functions. The wetlands contribute to the
general overall environmental health and functional capacity of the entire ecosystem of the region.



Desert springs, often the sole sources of water for wildlife, support wetland ecosystems including rare
and endemic species (Patten et al 2007). Anthropogenic alteration of groundwater resources is
considered one of the greatest threats to long-term sustainability of groundwater dependent ecosystems
in arid and semi-arid regions (Patten et al 2007). Direct and indirect impacts to these seeps and springs
as a result of the preferred alternative will affect the aquatic biota dependent on the range of spring-
associated water sources. Following groundwater withdrawal, should the spring continue to flow, the
wetlands supported by the outflow would be truncated. The amount of area suitable to support wetland
species would be greatly reduced and the species least tolerant of drying conditions would be extirpated
first and eventually replaced by transition upland species (Patten et al 2007).



5Patten, P.T., L. Rouse and J.C. Stromberg. 2007. Isolated Spring Wetlands in the Great Basin and Mojave Deserts, USA:
Potential Response of Vegetation to Groundwater Withdrawal. Environmental Management DOT 10.1 007/s00267-007-9035-
9. l6pp.
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Recommendations: The Revised or Supplemental Draft EIS should provide a functional
assessment of all waters on the project site, including seeps and springs, as well as an additional
analysis on the indirect effects of groundwater drawdown on habitat and wildlife use of seeps
and springs.



Compliance with Clean Water Act Section 404(b)(1) Guidelines



The proposed discharge does not appear to comply with the substantive requirements in the
regulations at 40 CFR 230.10 (a)-(d). The purpose of the Clean Water Act is to restore and maintain
the chemical, physical, and biological integrity of waters of the United States. These goals are achieved,
in part, by prohibiting discharges of dredged or fill material that would result in avoidable or significant
adverse impacts on the aquatic environment pursuant to EPA’s Federal Guidelinesfor Speccation of
Disposal Sites for Dredged or Fill Materials (40 CFR 230), promulgated pursuant to Section 404(b)(1)
of the CWA (Guidelines). The burden to demonstrate compliance with the Guidelines rests with the
permit applicant.



The Guidelines contain four main, independent requirements that must be met to obtain a permit.



1. Section 230.10(a) prohibits a discharge if there is a less environmentally damaging practicable
alternative to the proposed project.



2. Section 230.10(b) prohibits discharges that will result in a violation of water quality standards or
toxic effluent standards, jeopardize a threatened or endangered species, or violate requirements
imposed to protect a marine sanctuary.



3. Section 230.10(c) prohibits discharges that will cause or contribute to significant degradation of
waters. Significant degradation may include individual or cumulative impacts to human health
and welfare; fish and wildlife; ecosystem diversity, productivity and stability; and recreational,
aesthetic or economic values.



4. Section 230.10(d) prohibits discharges unless all appropriate and practicable steps have been
taken to minimize potential adverse impacts of the discharge on the aquatic ecosystem.



EPA’s response to the Corps Public Notice for the Proposed Rosemont Mine Project, dated February 13,
2012, provides detailed comments regarding the specific deficiencies related to each of the regulatory
restrictions on 404 discharges described above. Based on the information currently available to EPA,
the proposed discharge does not appear to comply with the substantive requirements in the regulations at
40 CFR 230.10 (a)-(d), and will result in substantial and unacceptable impacts to aquatic resources of
national importance. This document has been included as an attachment to this letter, and is thereby
incorporated by reference and should be considered as the EPA’s comments on CWA 404 compliance
for the purpose of the Draft EIS.



Groundwater



Baseline Groundwater Quality



The Draft EIS provides insufficient justification for the determination of baseline groundwater
quality conditions in regards to volatile organic compounds and radiochemical constituents.
Volume 3, Page 285 presents the results of the analysis of groundwater samples taken from 38 wells and
6 springs in the project area. The samples were analyzed for volatile organic and semi-volatile organic
compounds. Although these compounds were detected in 104 samples, the Draft EIS dismisses their
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presence as either laboratory contamination, interference, or a result of the ubiquitous presence of
gasoline or its breakdown products in the environment. Based on these findings the DEIS concludes on
page 286 “no existing contamination by volatile organic compounds or semi-volatile organic compounds
is believed to exist in the area.” It would seem reasonable for further sampling and analysis to be
conducted to support such a conclusion. Radiochemical constituents were also found to be present in
the groundwater and these have been determined as attributable to naturally occurring radiation sources
in the bedrock. It is important for the applicant to establish the current groundwater conditions for the
project area in order to assess the effects of the proposed project, if any.



Recommendations: EPA recommends that additional collection and analysis of groundwater
samples be performed and discussed in the Revised or Supplemental Draft EIS. Potential sources
of any contamination should be assessed before the Project is implemented. The EIS should also
include any on-going groundwater monitoring as a groundwater mitigation measure.



Irretrievable commitment of resources



The proposed action and all action alternatives would result in the same commitment of groundwater
resources. Estimates of the amount of water lost in perpetuity from evaporation ranges from 170 acre-
feet per year to 370 acre-feet per year, depending on which groundwater model is used as the basis. This
water loss could also affect the drawdown of the approximately 500-550 domestic or other production
wells registered with the Arizona Department of Water Resources in the project vicinity. During mine
operation, the estimated loss of groundwater would increase from 9 to 75 percent. After mine closure,
when the aquifer reaches equilibrium, the estimated loss of groundwater would be equivalent to a 2 to 5
percent reduction in recharge, and an increase in evaporative water loss from the aquifer from 3 to 31
percent. This loss will also include impacts to 63 of 132 springs, of which 18 are expected to have
major impacts (disturbed, covered, or otherwise removed and no longer functioning as a natural spring).
A number of mitigation measures are proposed to mitigate some of the effects of the project, such as
water treatment, storage and recharge, a well owner protection program, repair of water supply
structures, well deepening, and storm water diversion. EPA also notes that the use of Central Arizona
Project (CAP) water for recharge and storage to mitigate groundwater extraction is only an applicable
mitigation measure so long as excess CAP water remains available for purchase.



Recommendations:
• The Revised or Supplemental Draft ElS should incorporate water use efficiency,



conservation and reuse management measures into the project design and management to
maximize efficient use of scarce water supplies. EPA understands the water savings that will
be accomplished by use of the “dry stack” tailings design, but believe that this discussion
should be expanded to include all aspects of project design. Efficient water use can be
enhanced through design, infrastructure, and drinking water policies. We recommend the
Revised or Supplemental Draft EIS describe potential mechanisms to support water use
efficiencies in order to reduce the estimated long term groundwater resource loss.



• The Revised or Supplemental Draft EIS should discuss the extent to which excess CAP water
is expected to remain available for purchase and infiltration as groundwater quantity
mitigation.



Groundwater Monitoring
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The Draft EIS states that Rosemont Copper will annually fund the U.S. Geological Survey’s (USGS)
costs to operate and maintain an existing surface water flow measurement gauge “ for at least 5 years
following completion of mining operations” at Barrel Canyon as an element of the overall groundwater
quantity mitigation measures proposed for the project (p. 277). The impacts from active pumping at the
project are not expected to recover until 100 to 140 years following pumping (although the project is
anticipated to have irretrievable losses of groundwater resources overall), therefore, a 5-year period
following the completion of mining operations seems unacceptably brief for the implementation of this
groundwater mitigation measure.



Recommendations: EPA reconimends that the Forest Service require the mine operator to fund
groundwater monitoring efforts until such time that the Forest has deemed that these funds are no
longer necessary to ensure adequate groundwater protections. Considering the scale of the
potential impacts to groundwater resources, it would be appropriate to require adequate funding
remain available for the entirety of the 100-140 year period during which impacts from active
pumping are expected to continue.



Tribal Resources



The proposed project and its alternatives would have severe, irretrievable and largely unmitigated
impacts upon tribal and cultural resources, in particular those of the Tohono O’odham Nation.
The Barrel Alternative (preferred alternative) would result in the loss of 111 National Register of
Historic Places eligible historic properties. Approximately one third of these sites are known or likely to
have human remains. In addition, because seeps and springs are considered spiritual sites by regional
tribal nations, the total impact upon sites of tribal significance is another 63 sites greater. EPA is aware
that the Tohono O’odham Nation has informed the USFS that they are formally opposed to the proposed
development. The Nation has indicated that the proposed mitigation for adverse effects on historic,
cultural and spiritual sites is not adequate and the impacts remain unacceptable. The Draft EIS indicates
that the Forest Service intends to enter into a memorandum of agreement (MOA) with the Arizona State
Historic Preservation Office, the tribes and other cooperating agencies in order to establish a historic
properties treatment plan that will outline the extent of mitigation for the project’s adverse effect on
historic places and cultural sites (p.698).



Recommendation: EPA recommends that the details of the above mentioned MOA be included
in the Revised or Supplemental DEIS. EPA also recommends that the Revised or Supplemental
Draft EIS recognize and discuss the position of the Tohono O’odham Nation in regards to their
direct opposition to the proposed development in greater detail and consider further means to
mitigate this significant adverse impact.



Reclamation and Closure



The Draft EIS indicates that the Reclamation and Closure plan would be completed “prior to the
publication of the FEIS”. As we stated in our 7/28/11 comments on the Deliberative DEIS, EPA does
not believe that this is an appropriate approach to Reclamation and Closure or NEPA. NEPA is intended



- -
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Reclamation and Closure can and has led to severe and irretrievable environmental impacts at other
mine sites, including those in the state of Arizona. EPA therefore considers Reclamation and Closure to
be a critical component of the Draft EIS. EPA has noted that Rosemont has published a Reclamation
and Closure Plan (Tetra Tech Project No. 3206 14-400 July 2007) for the original proposed project as
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identified in the MPO. Many investigations were in progress at the time that this plan was produced it is
therefore considered an incomplete document for specific comment purposes.



Recommendations: The Revised or Supplemental Draft EIS should contain a detailed
discussion and summary of the Reclamation and Closure Plan and the ways in which the Plan
will address and prevent potential post-closure contamination (including issue specific measures
to the extent feasible). As a key part of the alternatives analysis, the reclamation and closure
plan should be altered for each alternative, or reclamation measures can be considered
themselves as an alternative. Some reclamation and closure measures may be common to all
alternatives, but some measures may be specific to a given alternative. A given alternative
likewise might better accomplish reclamation and closure objectives. We also recommend that
the Reclamation and Closure Plan be included as an appendix to the Revised or Supplemental
Draft ETS (perhaps in an electronic format).



Project Design



The Proposed Project provides details of a Central Drain system which will direct surface stormwater
runoff under and through the waste rock and tailings facilities. The Draft ETS states that discharges from
the central drain would consist of seepage through waste rock and tailings facilities and would drain for
up to 30 days to convey stormwater from a 100 year, 24 hour event (page 51). EPA notes that the
discharge from the Central Drain as described in the Draft EIS would be classified as mine drainage due
to commingling with seepage and would not be eligible for coverage under Arizona’s Mining MSGP
2010 General Permit. (see Section 8.G.2.2 , Prohibition ofNon-Stormwater Discharges of the MSGP.
“The following discharges are not authorized by this permit: adit drainage, and contaminated springs or
seeps discharging from waste rock dumps that do not directly result from precipitation events (see also
the standard Limitations on Coverage in Part 1.1.4 ).“) V



Recommendations: The Revised or Supplemental EIS should describe how the owner or
operator of the mine will obtain an individual permit for non-stormwater discharges from the
Central Drain, and describe how the facility will meet effluent limitations and standards for the
discharge of mine drainage. Alternatively the facility can be constructed to avoid all under drain
components, thereby preventing the potential contamination issues associated with an under
drain system.



Biological Resources



According to the DEIS, thirteen federally listed endangered, threatened, or candidate species are known
to occur within or adjacent to the analysis area for which impacts are reasonably foreseeable (Ch. 3, p.
376). This includes Chiricahua leopard frog, Gila chub, Gila topminnow, Huachuca water umbel,
jaguar, lesser long-nosed bat, ocelot, Pima pineapple cactus, and Southwestern willow flycatcher, desert
tortoise, northern Mexican gartersnake, Rosemont talussnail, and western yellow-billed cuckoo.
Although it is unclear from the text of the Draft EIS, EPA understands that the Forest Service has not yet
begun formal_consultation with the U.S. Fish and Wildlife Service (USFWS) for this project. As stated
in the Draft EIS, the Endangered Species Act of 1973 requires Federal agencies to consult with the
USFWS to ensure that their actions will not jeopardize the continued existence of any listed species.



Recommendations: Formal consultation between USFWS and the USFS may reveal additional
avoidance, minimization or mitigation measures that could be employed to further reduce
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impacts to the numerous sensitive, threatened or endangered species that may be affected by this
project. EPA recommends that the Revised or Supplemental Draft EIS include the details and
outcome of that consultation as well as including the Biological Opinion as an appendix to the
Draft EIS.



Traffic and Public Safety



EPA notes that according to the Draft EIS, the proposed project and its alternatives are anticipated to
result in an increase in traffic on State Route 83 of up to 356% by year 20. This corresponds to a
decrease in traffic safety, which is anticipated to result in approximately one to two fatalities per year
along this corridor (as compared to a current fatality rate of approximate one death every three years).
Although the Draft EIS proposes carpooling as a mitigation measure and suggests that Rosemont could
contribute to roadway improvement efforts, such as additional highway pullouts, the Draft EIS does not
state that Rosemont would be required to do so. In addition, EPA understands that the Arizona
Department of Transportation has added plans to expand and improve SR 83 to its long range plans for
the region. Such activities may have the potential to impact Davidson Canyon Wash and Cienega Creek.



Recommendations: The Revised or Supplemental Draft EIS should:
• Quantify the extent to which additional highway pull outs, scheduling of haul trips to avoid



peak hours and the other traffic-related mitigation measures mentioned could be expected to
reduce overall risk to human health.



• Discuss long range plans to expand/improve SR 83, if and to what extent these plans might
be a consequence of the Rosemont Project, and how these plans may contribute to any
cumulative impacts to the waters of Davidson Wash and Cienega Creek.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION IX



75 Hawthorne Street
San Francisco, CA 94105•3901



OFFICE OF THEFEB 1 3 2012 REGIONAL ADMINISTRATOR
Colonel R. Mark Toy
District Engineer, Los Angeles District
U.S. Army Corps of Engineers
P0 Box 532711
Los Angeles, California 90053-2325



Subject: Permit Application No. 2008-00816-MB for the proposed Rosemont Copper Mine
Project, Rosemont Copper Company, Pima County, Arizona



Dear Colonel Toy:



On January 5, 2012, the US Environmental Protection Agency (EPA) provided comments in response to
your District’s Public Notice for a Clean Water Act (CWA) Section 404 permit for the proposed
Rosemont Copper Mine (enclosed). The 4,750 acre mine, proposed primarily on Coronado National
Forest lands southeast of Tucson, would eliminate and/or significantly degrade hundreds of acres of
aquatic and riparian resources including waters of the United States (waters), such as wetlands, springs,
seeps and riffle-pool complexes. The significance of these impacts to sensitive and protected aquatic
resources, and concerns regarding compliance with federal regulations (40 CFR 230), led us to identify
the permit action as a candidate for the US Department of the Army and the EPA headquarters review
pursuant to our agencies’ Memorandum of Agreement implementing CWA Section 404(q).



In coordination with your staff in Tucson, as well as other federal and state agency regulatory
authorities, we have been working to identify data gaps and clarify issues related to the many
environmental uncertainties this project raises (please see our enclosed detailed comments). However,
given the complexity of the project and the lack of any new substantive information provided since our
January 5,2012 letter, the EPA is now moving to preserve the option to seek higher level review of yourpending permit decision. At this time, we respectfully reaffirm our objections on the basis that permit
approval will have substantial and unacceptable impacts to “aquatic resources of national importance”
(ARNI), including Cienega Creek and Davidson Canyon.



In summary, our enclosed comments detail specific deficiencies in the application related to each of the
regulatory restrictions on 404 discharges. Of particular concern, the current proposal:



1. includes an inadequate analysis of off-site and on-site alternatives to demonstrate that the
proposal is the least environmentally damaging practicable alternative (LEDPA);



2. provides questionable hydrological assessments concluding that impacts to downstream flows,
- sedimentb ce,and chemica1contaminationwillnotbesignificantiy-adverseorviolate-state- - - --standards;



3. provides no biological assessment (BA) to guide a determination whether the permit action
would jeopardize the continued existence of any of ten federally listed threatened or endangered
species;
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4. would contribute to the significant degradation of Arizona’s rare and fragile wetland resources,
reduced by one third over the last century alone;



5. provides no plan to compensate for unavoidable impacts to waters of the United States; and
6. could negatively impact recreation, aesthetics, and ecotourism, a $2.95 bfflion regional economy.



The above considerations, if unresolved, could provide an adequate basis for permit denial under the
regulations in any environmental setting impacting waters of the U.S. In this setting, where virtually
pristine ecological and recreational public resources—including state designated “Outstanding
Waters”—thrive in a desert environment, it is vital that CWA protections are rigorously applied. Based
on the information currently available, the EPA finds this project will result in the significant
degradation of waters of the U.S., including substantial and unacceptable impacts to ARNI. This letter
follows the field level procedures outlined in the August 1992 Memorandum of Agreement between the
EPA and the Department of the Army, Part IV, paragraph 3(b) regarding Section 404(q) of the Clean
Water Act.



Thank you for your ongoing partnership implementing the programs of the CWA and protecting human
health and the environment. Please call me at (415) 972-3572 with any questions, or have your
Regulatory Division Chief contact Jason Brush, our Wetlands Office Supervisor, at (415) 972-3483.



Sincerely,



Enclosures:
EPA’s Detailed Comments on the Proposed Rosemont Copper Mine 404 Permit Application
EPA letter dated January 5, 2012



cc: US Fish and Wildlife Service, Phoenix
US Fish and Wildlife Service, Tucson
US Forest Service, Coronado National Forest, Tucson
Bureau of Land Management, Tucson
Tohono O’odham Nation, Office of the Chairman and Vice Chairwoman
Arizona Department of Environmental Quality, Phoenix
Arizona Department of Environmental Quality, Tucson



----



-------



Pima County Administrator’s Office, Tucson
Rosemont Copper Company
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DETAILED COMMENTS ON THE PROPOSED ROSEMONT COPPER MINE 404 PERMIT
APPLICATION # 2008-00816-MB



I. Project Description



The Rosemont Copper Company (subsidiary of Canadian Augusta Corporation) proposes to develop the
Rosemont Copper Mine Project in Pima County, AZ, approximately 30 miles south of the city of
Tucson. The mine would occupy —4,750 acres of National Forest Service, Bureau of Land Management
and some privately owned lands, with the primary land holding being Coronado National Forest. The
mine is projected to produce —4.7 billion pounds of copper, 90 million pounds of molybdenum and 54
million pounds of silver over the proposed 25 year mine life.



Mining will be conducted using conventional open-pit techniques. Waste rock will be blasted and
transported by haul truck to a storage area. Ore will be blasted and either transported by haul truck to a
leach pad and processed by leaching (oxide ore), or crushed and loaded onto a conveyor for
conventional sulfide milling (sulfide ore). Tailings will be stored using a dry stack tailings technique.
The placement of waste rock will include perimeter buttresses, with placement of the perimeter of the
dry stack tailings storage areas to provide structural and erosional stability of the tailings pile.



The copper concentrate from the milling operations will be shipped off site to a smelter. Leach ore will
be placed on the heap leach pad. Solutions from the pad will be collected in a solution pond and then
processed through the solvent extraction-electrowinning plant. Copper cathodes generated from the plant
will be transported off site for further processing.



The proposed project includes a 950 acre mine pit, 1,460 acre waste rock storage areas, 126 acre heap
leach area, 987 acre dry-stack tailings facility, ancillary facilities and structures, access and haul roads,
and off site water and power and transmission lines.



II. Environmental Settin2



The project site elevation ranges from 4,500 feet to 6,824 feet above mean sea level located in the
Semidesert Grasslands biotic community that transition into Madrean Evergreen Woodland association
on the higher slopes of the Santa Rita Mountains. The site supports a complex network of ephemeral
and intermittent streams that provide critical surface and groundwater flow into perennial Cienega
Creek.



The aquatic resources of the Cienega Creek watershed are located in a near pristine landscape rich in
biodiversity. Four major drainages occur in the project area: Wasp, McCleary, Scholefield, andBarrel
Canyons. Scholefield, Wasp and McLeary Canyons drain to Barrel Canyon which joins Davidson
Canyon approximately 4 miles east of the project area. Davidson Canyon is a tributary to perennial
Cienega Creek. Barrel Canyon is the largest of the four major drainages with an average channel width
of 51 feet. The proj ect site also supports sixty-three seeps and spring$. ThwttQfjheILS.imihe-



- project site, in most instances, have riparian habitats associated with them.’



‘Onsite Riparian habitat Assessment and Impact Analysis — Rosemont Project. Prepared for Rosemont Copper Company by
WestLand Resources, Inc.. April 2010 (page 15).
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UI. Project Impacts



The proposed project will have a variety of impacts to the aquatic environment including direct fill,
secondary impacts resulting in functional degradation, and habitat conversion over a large geographic
area. The project will result in the loss or conversion of approximately 7,000 acres including semi-desert
grassland, Madrean evergreen woodland, riparian, and Sonoran desert scrub communities that form a
vast, largely unfragmented, natural landscape.2



The proposed penuit will authorize the direct fill of at least 38.6 acres of waters (18 linear miles of
stream comprised of up to 154 individual drainages), including some direct impact to aquatic habitats
associated with several springs.3Secondary (indirect) effects on the aquatic environment include
dramatic and persistent changes to hydrologic and hydraulic regimes within the project and adjoining
watersheds, adversely affecting the functioning of sensitive and regionally significant downstream
receiving waters, including wetlands. For example, the Forest Service estimates 1,364 acres of riparian
habitat (including a likely significant amount of jurisdictional riparian wetlands4)would be degraded or
lost from changes to ground and surface water hydrology from the project. Water quality downstream
of the project site will be degraded from changes in sediment loads, increasing suspended solids in some
areas and altering channel morphology through aggradation and scour. Throughout the Cienega Creek
watershed, impairment of floodplain and ecosystem services including water filtration, groundwater
recharge, and flood attenuation are probable, as is the disruption of landscape-scale hydrological and
ecological connectivity, decreases in regional biodiversity, and a loss of ecosystem stability.



The project will adversely affect three types of “Special Aquatic Sites” identified in the 404(b)(1)
Guidelines (wetlands, sanctuaries and refuges, and riffle and pool complexes (40 CFR 230.40 — 45)), as
well as Tier 3 “unique” waters (portions of Davidson Canyon and Cienega Creek that are designated by
the State of Arizona as “Outstanding Arizona Waters”). These aquatic resources and adjoining habitat
support ten federally listed endangered or threatened species for which project impacts are reasonably
foreseeable (for example, filling streams will fragment currently continuous wildlife migration
corridors).



Impacts to Special Aquatic Sites. Three of the six Special Aquatic Site types described in Subpart E of
the Guidelines occur on or adjacent to the proposed project and would be adversely affected by the
copper mine. Because of their special ecological characteristics of high food-web productivity, physical
habitat critical for all life stages of aquatic life, water quality functions, and other important and easily
disrupted ecological functions, these aquatic resources are given special recognition under CWA
regulations.5 Collectively, the Special Aquatic Sites in the project area play a regionally significant role
in maintaining the existing, high quality functions and services in this watershed.



acreage figure includes impacts associated with the mine site, transmission lines, and other project infrastructure. See
DEIS, Ch. 3, Table 98. -



iiiciuiiiy ft of stream channels within the area affected by the
Mine Plan of Operations. Pima County estimates that over 100 miles of streams and 116 acres of stream channel and floodplain (< 10-yr.
floodplain) will be affected by the proposed project (Letter from Pima County. to U.S. Army Corps of Engineers, dated 19 January 2012).
Given this data, and the fact that the waters of the U.S. jurisdictional determination is unverified by the Corps, numbers in the PN may
underestimate actual impacts to jurisdictional waters authorized by the proposed permit.
4DEIS for the Rosemont Copper Project (Il December 2011), Chapter 3, Table 98.



44) CFR § 230, Subpart E.
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Sanctuaries and refuges are areas designated under state and federal laws or local ordinances to be
managed principally for the preservation and use of fish and wildlife resources.6Portions of lower
Davison Canyon and Cienega Creek are designated by the State of Arizona as “Outstanding Waters”
(see discussion, below) and are within the Cienega Creek Natural Preserve (CCNP), a 4,000 acre
sanctuary alon 12 stream miles noted for its ecological significance and natural beauty as a desert
ripanan oasis. In addition, portions of Empire Gulch lie within the Las Cienegas National Conservation
Area (LCNCA), administered by BLM, a 45,000 acre preserve set aside in large part to protect riparian
wetlands and native aquatic organisms including endangered fish and amphibians.



The proposed project is likely to have significant impacts to the downstream reaches of Davidson
Canyon, Empire Gulch and Cienega Creek. The state designation of Davidson Canyon and Cienega
Creek as “Outstanding Waters” affords them special protection, prohibiting any lowering of water
quality. Federal regulations for state-designated outstanding waters similarly state “Where high quality
waters constitute an outstanding National resource, such as waters of National and State parks and
wildlife refuges and waters of exceptional recreational or ecological significance, that water quality shall
be maintained and protected” (40 CFR 131. 12(a)(3)). At this time, the applicant has not provided
information demonstrating that modification to surface and groundwater hydrology, sediment transport
and pollutant discharges to Davidson Canyon and Cienega Creek as a result of the proposed project will
not result in any lowering of water quality, or other unacceptable impacts to onsite and downstream
waters.



Wetlands and riffle-pool complexes are also Special Aquatic Sites that will be affected by the secondary
effects of groundwater drawdown from the proposed project.8 Although these resources have not been
delineated, a significant proportion of streams and riparian areas are likely to include these special
aquatic sites. Riffle and pool complexes are especially valuable as habitat for fish and wildlife,
supporting important feeding, spawning, rearing, and refuge functions for aquatic and terrestrial species.



The proposed project will likely significantly change the balance of water along portions of Davidson
Canyon and Cienega Creek within the CCNP, and Empire Gulch Creek within the LCNCA adversely
impacting special aquatic sites. Specifically, secondary impacts from project-related groundwater
drawdown are likely to change and disrupt breeding, spawning, rearing, and migratory movements, or
other critical life history requirements of fish and wildlife resources. For example, pools and riffles used
by Gila chub, Gila topminnow, and longfin dace would likely shrink or disappear within the CCNP and
LCNCA as a result of mine-related groundwater drawdown. Pools and riffles would be especially
vulnerable to desiccation during the typically driest months of May and June, andlor during droughts
when intermittent pools characterize Cienega Creek embedded within long reaches of dry streambed.
Seemingly small reductions in streamfiow caused by groundwater drawdown during critically dry
months could cause portions of Cienega Creek to stop flowing.9Similarly, groundwater drawdown
could be expected to result in the loss of springs, and stress and mortality to riparian habitat, including
wetlands.



Desert springs, often the sole sources of water for wildlife, support wetland ecosystems including rare
and endemic species.’0 Human changes to groundwater are one of the greatest threats to long-term



640 CFR § 230.40.
http:l/rfed.pima.gov/wrd!landmgt!cienegapreservel
Wetlands are defined at 40 CFR § 230.41. Riffle.pool complexes are defined at 40 CFR § 230.45.
DEIS for the Rosemont Copper Project (11 December 2011), Chapter 3, Page 387.



‘°Patten, P.T., L. Rouse and i.C. Stromberg. 2007. Isolated Spring Wetlands in the Great Basin and Mojave Deserts, USA: Potential
Response of Vegetation to Groundwater Withdrawal. Environmental Management DOl 10.1 007!s00267-007-9035-9. I6pp.
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sustainabiity of groundwater dependent ecosystems in arid and semi-arid regions.U Direct and indirect
impacts to these seeps and springs as a result of the preferred alternative will affect the aquatic biota
dependent on the range of spring-associated water sources. Following groundwater withdrawal, should
the spring continue to flow, the wetlands supported by the outflow would be truncated. The amount of
area suitable to support wetland species would be greatly reduced and the species least tolerant of drying
conditions would be extirpated first and eventually replaced by transition upland species.’2Sixty-three
springs are expected to be lost from direct disturbance or lowering of the groundwater table during
construction and operation.’3Impacts to Scholefield No. 1 and Fig Tree springs are likely to occur
within the active life of the mine as a result of drawdown in the regional aquifer.



Impacts to Surface Water Quantity. Ephemeral stream channel stormwater flows contribute significantly
to groundwater recharge in arid regions.’4Stormwater flows also provide seasonally significant surface
water contributions to downstream waters. Collectively, in unaltered watersheds, storm flows are a
significant source of water contributing to the base flow of downstream receiving Waters.15 The
proposed project will result in alteration of the natural surface hydrology through construction of
stormwater basins and diversions around the facility to convey and store stormwater originating
upgradient of the mine areas. Impacts related to surface water quantity include the modification of
stormwater peak flows, modification to overall runoff volume from the watershed, and the direct loss of
stock tanks. Runoff reductions will adversely impact water availability for downstream uses. According
to the Forest Service, the proposed project will result in a 33.8% reduction in runoff from the project
area, reducing surface flow in Davidson Canyon by 5•4%•16 Reductions in surface water availability in
Davidson Canyon will result in adverse effects to riparian vegetation and wildlife use, including
endangered, threatened or sensitive aquatic species (e.g., Huachuca water umbel, Gila chub, Gila
topminnow, longfIn dace, Chiricahua leopard frog, and lowland leopard frog).



The Pima Association of Governments (PAG) has coriducted 20 years of hydrologic monitoring along
Cienega Creek, including documentation of the relative contribution of surface and groundwater flows
from Davidson Canyon to base flows in Cienega Creek.’7 Davidson Canyon, an intermittent stream
upstream of its confluence with Cienega Creek, contributes significant flood flows to Cienega Creek
during runoff events. Through analysis of water chemistry and stable isotopes, PAG also found that
between 8 and 24% of Cienega’s perennial base flows are attributable Davidson Canyon’s underfiow
contributions.’8Any decreases in the surface flows of Davidson Canyon resulting from the mine are
therefore likely to significantly reduce contributing base flows to Cienega Creek.



Impacts to Surface Water Quality. Waters within the Cienega Creek watershed support riparian areas
and provide natural erosion and sediment control. These waters carry or reduce pollutants and nutrients;
therefore the loss of waters can affect water quality. The proposed project will directly affect sediment
yield to downstream waters. The project will have permanent surface water quality impacts to 2.5 miles
of Barrel Canyon Wash (23 acres) and 14 miles of Davidson Canyon Wash (234 acres), including a



“Ibid.
12 Ibid.
‘ DEIS, Ch. 3, Table 108.
Levick, L., J. Fonseca, D. Goodrich, M. Hemandez, D. Semmens, J. Stromberg, R. Leidy,M. Scianni, D. P. Guertin, M. Tluczek, and W.
Kepner. 2008. The Ecological and Hydrological Signjflcance ofEphemeral and Intermittent Streams in the Arid and Semi-arid American
Southwest. U.S. EPA and USDAIARS Southwest Watershed Research Center, EPAI600IR-081134, ARS/233046, I 16 pp.
IS Ibid.
16 DEIS, Ch. 3, Tables 69 and 80.
‘7Pima Association of Governments .2003. Contribution ofDavidson Canyon to Base Flows in Cienega Creek, 40pp.
‘ Ibid.
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reduction of sediment to the downstream reaches of Davidson Canyon Wash of 51.3 percent.’9The
reduction in the delivery of sediment to Davidson Canyon Wash and Cienega Creek have the potential to
cause significant geomorphologic changes to downstream washes, resulting in increased channel scour
and aggradation, including riparian areas in stream reaches designated as “Outstanding Waters” and
CCNP. Aggradation and scour can result in the filling and scouring of pools and riffles used by fish and
other aquatic organisms. These changes in channel morphology can also include bank erosion and the
loss of riparian vegetation as the channel adjusts to a new sediment, water, and energy equilibrium.



Increased scour will likely result in significant changes to water quality by increasing total suspended
sediment in surface water flows. Elevated levels of suspended sediment or moderate-to-high turbidity
will likely have significant adverse effects on aquatic organisms in Davidson Canyon Wash and Cienega
Creek. Increased suspended sediment and turbidity will have the potential to smother aquatic organisms
as sediments settle out. Increases in turbidity can disrupt the feeding, movement, spawning, and rearing
of aquatic organisms such as native fish and amphibians; federally listed aquatic species are particularly
susceptible to these impacts (e.g., Davidson Canyon’s Huachuca water umbel, Gila chub, Gila
topminnow, longfin dace, Chiricahua leopard frog, and lowland leopard frog).



Surface water quality may also be adversely impacted by a combination of projected project reductions
in surfacç water quantity and groundwater drawdown. The PAG estimated that Davidson Canyon’s
relative contribution of base flows in Cienega Creek at Marsh Road between June 2002 and May 2003
ranged from 8-24 percent.2°Because base flows in Davidson Canyon Wash are lower in dissolved
solids, its contribution to Cienega Creek may effectively dilute concentrations of dissolved solids
downstream and provide water quality benefits to aquatic species. Significant project related
groundwater drawdown is expected to occur in Davidson Canyon, Cienega Creek, Empire Gulch, and
Gardner Canyon.2’



Groundwater drawdown will reduce streamfiow, and the surface extent and persistence duration of pools
and riffles. Water quality typically decreases as the volume of pools and riffles decrease, including
increases in temperature and dissolved solid concentrations, and decrease in dissolved oxygen. These
changes can result in increased algal blooms that further reduce the availability of dissolved oxygen.
Water quality changes in desiccating pools and riffles can be expected to adversely affect aquatic
organisms dependent on these habitats. Native fishes and amphibians such as Gila chub, Gila
topminnow, longfm dace, and Chiricahua leopard frog could be expected to see their populations
reduced or disappear from declines in water quality where they are known to occur in Davidson Canyon
Wash, Cienega Creek, and Empire Gulch.



Impacts Resulting from Groundwater Drawdown. Ephemeral stream channel recharge from stormwater
flows contributes significantly to groundwater recharge in arid regions.22The projected loss of an
estimated 18 miles of stream channel attributable to the proposed project will significantly reduce the
groundwater recharge functions within Davidson Canyon. In addition, significant groundwater
drawdown will result from excavation of the mining pit.



DEIS, Ch. 3, Table 87.
20 Ibid.
21 DEIS, Ch. 3, Table 100.



Levick, L., J. Fonseca, D. Goodrich, M. Hernandez, D. Semmens, J. Stromberg, R. Leidy,M. Scianni, D. P. Guertin, M. Tluczek, and W.
Kepner. 2008. The Ecological and Hydrological Signficance of Ephemeral and intermittent Streams in the Arid and Semi-arid American
Southwest. U.S. EPA and USDAIARS Southwest Watershed Research Center, EPN600/R-081134, ARS1233046, 116 pp.



5











The applicant did not analyze adverse effects to Cienega Creek through surface water modifications of
its contributing tributaries. However, the applicant did identify several adverse environmental effects to
Cienega Creek as a result of the proposed project. Cienega Creek is expected to experience drawdown
of 1% to 3% of annual flow after 1,000 years; however, impacts could be much greater during critical
periods of low flow (e.g., May-June). During critical times of year, even small flow reductions could
cause some portions of Cienega Creek to stop flowing. Although the DEIS states the decrease in
groundwater would occur over a long period of time, the reduction in stream flow could impacts aquatic
species needing standing or flowing water.



Project groundwater drawdown is also expected to adversely impact 1,364 acres of riparian habitat,
representing 29% of the total riparian habitat found within the 145,000-acre project analysis area.24 This
includes secondary impacts to riparian vegetation and wetlands along Cienega Creek (490.4 acres),
Davidson Canyon (471.2 acres), Empire Gulch (58.3 acres), and Gardner Canyon (139.6 acres). An
unknown, but potentially significant, amount of the total affected riparian acreage is jurisdictional
wetlands.25Jurisdictional wetlands will most likely occur within areas mapped as hydroriparian and
mesoriparian community types. Similarly, groundwater drawdown could be expected to result in the
loss of up to 63 springs and associated riparian habitat and wetlands.26



Impacts to Reach and Extent ofJurisdictional Waters. Estimates of the extent of waters vary
considerably between and within the PN and DEIS. A November 2010 Preliminary Jurisdictional
Determination accepted by the Corps states that the entire project area supports 101.6 acres of waters,
and the PN suggests 38.6 of these will be filled. However, the reach and extent ofjurisdictional waters
of the United States have not been formally delineated and may have been underestimated. Pima
County has conducted a GIS analysis of the linear and lateral extent of stream channels within the area
affected by the Mine Plan of Operations and estimated that over 100 miles of streams and 116 acres of
stream channel and floodplain (i.e., <10-yr floodplain) will be affected by the proposed project. The
Bureau of Land Management has also expressed concern that riparian wetlands, seeps and springs
within Empire Gulch may have been underesthnated.27



Wetlands and other waters downstream of the project site have also not been delineated (e.g., along
Davidson Canyon, Cienega Creek, Empire Gulch, and Gardner Canyon). This is a significant
information deficiency because the Forest Service’s estimate for secondary impacts to riparian
communities along these streams, not including Davidson Canyon Wash, totals approximately 690
acres.28 Presumably a significant portion of these riparian communities are jurisdictional wetlands, in
addition to an unknown acreage of jurisdictional waters that lie below the ordinary high water mark. We
are unable to determine the full extent and significance of direct and secondary project impacts in the
absence of a complete jurisdictional delineation of all waters potentially impacted by the proposed
project.



Other Environmental Considerations. The adverse affects of the project’s changes to the regional
hydrological regime would be further exacerbated by drought and projected climate change. Long-term
ground and surface water monitoring within the Cienega Creek watershed indicates that the duration and
extent of strearnflow is very susceptible to drought; the length of stream segments that support perennial



DElS, Cli. 3, p. 387.
24DEIS for the Rosemont Copper Project (11 December 2011), Chapter 3, Tables 98 and 99.



Neither the applicant nor Corps has provided an assessment ofjurisdictional wetlands potentially affected by secondary impacts.
26DEIS Ch. 3, Table 108.



U.S. Forest Service, Coronado National Forest, Personal Communication, 2 Febmary 2012.
DEIS, Cli. 3, Table 100.
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flow have been reduced beginning with the droughts of the 1980s.29 In addition, climate change
research and modeling predict a 10-20 percent reduction in precipitation in the desert southwest within
the next 75 years, resulting in more arid conditions.30The potential cumulative effects of drought, aridity
from climate change, and projections of reductions in surface water flows and groundwater drawdown
attributable to the proposed project will likely result in significant adverse impacts to the aquatic
environment.



P1. Aciuatic Resources of National Importance



The EPA has determined that Cienega Creek and its major tributary, Davidson Canyon , are aquatic
resources of national importance for the purposes of Part IV of the August 1992 Memorandum of
Agreement between the EPA and the Department of the Army regarding Section 404(q) of the Clean
Water Act. These aquatic resources are extraordinary, rare and intact ecosystems in a desert
environment, and their protection is an explicit priority of local, state and federal agencies,
environmental organizations, and the public.



The state of Arizona has designated reaches of both Davidson Canyon and Cienega Creek as
Outstanding Arizona Waters (OAW) due to, among other factors, their exceptional ecological and
recreational significance and the presence of federally threatened or endangered species. As OAW, their
water quality meets or exceeds applicable water quality standards. Davidson Canyon Wash is a rare,
spring-fed, low elevation desert stream, supporting a variety of uncommon flora and fauna. It flows to
Cienega Creek, is the main surface water in a basin flowing in intermittent and perennial reaches to the
northwest through the Las Cienegas National Conservation Area and into the Tucson groundwater
Active Management Area.3’ Cienega Creek contributes flows to the Santa Cruz River via Pantano
Wash, and contains remnants of a historically extensive cienega system, defined by springs and marsh
areas supporting habitat for wildlife and plant species, included threatened and endangered species.



In December 2001, Pima County incorporated the Sonoran Desert Conservation Plan into its
comprehensive land use plan by establishing the Conservation Lands System as the regional
environmental vision. This system classifies lands into a variety of designations to reflect their relative
value and importance in maintaining the biological diversity of Pima County. Davidson Canyon is
identified under the plan as Biological Core area, and, along with Cienega Creek, an Important Riparian
Area. By connecting the Empire, Santa Rita, and Rincon Mountain ranges—a network identified by the
Arizona Department of Game and Fish, BLM and Pima County as critical wildlife movement corridor—
Davidson Canyon, Cienega Creek and other riparian areas provide a natural habitat mosaic for the wide
dispersal and migration of many species (e.g., black bear, mountain lions, bobcats, coyotes).32



The upstream tributaries of Cienega Creek, including Davidson Canyon, Empire Gulch and its
headwaters, provide a wide range of functions critical to aquatic ecosystem health and stability. These
tributaries provide hydrologic connectivity within the watershed, facilitating the movement of water,
sediment, nutrients, wildlife, and plant propagules. Ephemeral and intermittent streams are responsible
for a large portion of basin ground-water recharge in arid and semi-arid regions through channel



29 http:Ilwww.yagnet.ornltabidl9 l2ldefault.aspx
3°Letter from Pima County to US Army Corps of Engineers, RE: SPL-2008-00816 Rosemont Mine, dated 19 January 2012.



The Tucson Active Management Area was establishment pursuant to the 1980 Groundwater Management Act and is
administered by the Arizona Department of Water Resources. The Tucson AMA has a statutory goal of achieving safe-yield
by 2025 in order to address long-term implications of groundwater overdraft.



DEIS, Chapter 3, page 370.
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infiltration. These ephemeral systems contribute to the biogeochemical functions of waters within their
watershed by storing, cycling, transforming, and transporting elements and compounds, while
facilitating the movement of sediment and debris and dissipating energy as part of natural fluvial
adjustment.33



Finally, the national importance of these aquatic resources is underscored by the presence of ten
federally-listed threatened or endangered species. These species rely, in whole or in part, on the health
and extent of these aquatic resources to ensure their continued existence is not jeopardized. For
example, listed fish such as the Gila chub (Gila intermedia) is primarily found in deep pools in Cienega
Creek and Empire Gulch. Gila topminnow (Poeciliopsis occidentalis occidentalis), located in. Cienega
Creek and Davidson Canyon Wash only tolerates a narrow range of conditions and uses runs, riffles and
pools for survival. Avian species such as the Southwestern willow flycatcher (Empidonax traillii
extimus) nest and forage in associated riparian habitat, while the Mexican spotted owl (Strix occidentalis
lucida) use these aquatic sites for foraging across its range of isolated mountains and canyons with
mixed-conifer, pine-oak and riparian forests. Large mammalian predators, such as the ocelot
(Leopardus pardalis) and jaguar (Panthera onca), depend on these stream corridors as critical
movement corridors.



V. Clean Water Act 404(b’)(l) Guidelines



The purpose of the Clean Water Act is to restore and maintain the chemical, physical, and biological
integrity of waters of the United States. These goals are achieved, in part, by prohibiting discharges of
dredged or fill material that would result in avoidable or significant adverse impacts on the aquatic
environment pursuant to EPA’s Federal Guidelinesfor Specification ofDisposal Sitesfor Dredged or
Fill Materials (40 CFR 230), promulgated pursuant to Section 404(b)(l) of the CWA (Guidelines). The
burden to demonstrate compliance with the Guidelines rests with applicant for a 404 permit. The
Guidelines contain four main, independent requirements that must be met to obtain a permit.



1. Section 230.10(a) prohibits a discharge if there is a less environmentally damaging practicable
alternative to the proposed project.



2. Section 230.10(b) prohibits discharges that will result in a violation of water quality standards or
toxic effluent standards, jeopardize a threatened or endangered species, or violate requirements
imposed to protect a marine sanctuary.



3. Section 230.10(c) prohibits discharges that will cause or contribute to significant degradation of
waters. Significant degradation may include individual or cumulative impacts to human health
and welfare; fish and wildlife; ecosystem diversity, productivity and stability; and recreational,
aesthetic or economic values.



4. Section 230. 10(d) prohibits discharges unless all appropriate and practicable steps have been
taken to minimize potential adverse impacts of the discharge on the aquatic ecosystem.



Levick, L., J. Fonseca, D. Goodrich, M. Hernandez, D. Semmens, J. Stromberg, R. Leidy,M. Scianni, D. P. Guertin, M. Tluczek, and
W. Kepner. 2008. The Ecological and Hydrological Signjficance ofEphemeral and Intennirtent Sireams in the Arid and Semi-arid
American Southwest. U.S. EPA and USDAIARS Southwest Watershed Research Center, EPA/600/R-08/134, ARS/233046, 116 pp.
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Alternatives Analysis —40 CFR 230.10(a),



Offsite Alternatives



In evaluating the practicability of offsite alternatives, the Corps directed the applicant to determine
availability as the date of acquisition of the Rosemont Project in 2005. Based on a 2005 market entry
year, the applicant presented an analysis of copper mining projects that were either underway or in the
planning stage at that time. Although eleven offsite alternatives are listed in the AA, insufficient
information has been provided in the analysis to eliminate some of the alternatives from further
consideration.34 Information regarding the aquatic resources at the eleven offsite alternatives was not
provided. In order to remove offsite alternatives from consideration, additional information, including
but not necessarily limited to the following, is needed:



Availability - Several of the offsite alternatives (e.g., Safford, Lone Star, Johnson Camp, Monitor
and Markham Wash) were eliminated based on the applicant’s following statement, “There was
no indication that this facility was for sale in 2005, and it was therefore not available for
purchase by Augusta.” This statement alone does not substantiate whether these sites may or
may not have been “available” under the Guidelines. Additional information is necessary in
order to determine whether these alternatives were available at market entry.



Practicability — The applicant states: “if an offsite alternative consists solely of Mineral
Resources, by definition there is insufficient information to determine if extraction is feasible
(the industry’s term) or practicable (the 404(b)(1) Guidelines’ term). It is not until the feasibility
study is complete, and the Mineral Reserve identified, that it can be determined whether or not a
given project is “capable of being” in light of cost, technology, and logistics.” (page 8).



A letter to Westland Resources from Augusta dated August 30, 2010 discussed the history of the
Rosemont Deposit. The letter describes the advancement of the Rosemont Project following its
purchase in 2005. In particular, when describing the exploration drilling, it states,



“At the time of this initial work in 2005 and 2006, it was only appropriate to report on Mineral
Resources of the Rosemont Deposit. The estimation of the Mineral Resources and assessment of
the reasonable prospects for economic extraction required the judgment ofa consulting engineer
to serve as the official Qualified Person. In early 2007, the positive resultsfrom preliminary
assessments of the Rosemont Deposit, allowedfor the corporate decision to proceed to the next
stage.” (page 2)



In August, 2007, Rosemont Copper Company completed an economic feasibility study for the Rosemont
Deposit. Based on this information, it is unclear why other offsite alternatives were eliminated from
further consideration for lack of a completed feasibility study by 2005 (market entry). Similar to the
Rosemont Deposit, alternatives such as Lone Star, Copper Creek, Monitor, Broad Top Butte, and Peach
Elgin were identified as having mineral resources or were in the exploration phase during 2005.
Therefore, these alternatives cannot be removed from further consideration under the Guidelines at this



-



34DEIS Appendix B: CWA 404(B)(1) Alternatives Analysis Rosemont Copper Project, September 2011
The AA did not provide information regarding the aquatic resources on each offsite alternative in order to assess the



potential environmental impacts associated with constructing a copper mine at these locations.
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Onsite Alternatives



The applicant evaluated six onsite alternatives for construction of the proposed copper mine. Several
elements of the project are common to all alternatives: production rates, processing facility output,
types of equipment, mineral processing operations and techniques, general plant site location, surface
water management approach, reclamation and closure and access and utility alignments. With regard to
the development of the onsite alternatives, the applicant considered various configurations of the largest
project structural elements.



The onsite alternatives are listed in the AA as:
• Alternative 1 — Mine Plan of Operations
• Alternative 2— Alternative Tailings Sequence
• Alternative 3— Barrel Canyon Only
• Alternative 4— Barrel Canyon Only, Landforming
• Alternative 5 — Scholefleld Tailings
• Alternative 6— Modified Pit Configuration.



The PN identifies Alternative 3 (Barrel Canyon Only) as the applicant’s proposed project, and all on-site
alternatives as practicable except for Alternative 6. The AA lists the Alternative 3 direct impacts at 37.7
acres of waters and —207 acres of associated riparian habitat. The PN states the proposed project would
impact 38.6 acres of waters. Average annual stormwater flows in Barrel Canyon will be reduced by
33.8 percent with 100-years flows reduced by 34.9. percent.



Comparing other alternatives presented in the AA, direct impacts to waters vary from 26.5 acres
(Alternative 5 - Scholefield Tailings) to 50.5 acres (Alternative 4- Barrel Canyon Only, Landforming).
Average annual stormwater flow reductions to Davidson Canyon vary among the alternatives from
18.4% (Alternative 5 - Scholefield Tailings) to 45.8 % (Alternative 1 - Mine Plan of Operations). On
both metrics, Alternative 5- Scholefield Tailings has the fewest impacts to aquatic resources, although
the AA dismisses it due to the loss of Scholefield Spring, one of the only wetlands identified within the
project site. Yet, the Biological Resources section of the DEIS under Impacts Common To All Action
Alternatives states:



“Springs would be impacted by surface disturbance and by drawdown in the regional aquifer.
Specifically, impacts to Scholefield No. 1 and Fig Tree springs are likely to occur within the
active life of the mine as a result of drawdown in the regional aquifer. Riparian vegetation
associated with these springs likely would be lost completely; WestLand Resources estimates
approximately 0.8 acre of riparian habitat are associated with these springs (WestLand Resources
Inc. 2010d).” (DEIS page 388).



The AA goes on to state that under Alternative 5 - Scholefield Tailings, major drainages remaining open
would degrade due to adjacent upland mine operations, yet a functional assessment was not conducted
on the project site nor qualitatively or quantitatively presented in the AA or DEIS.



dismissing jack-and-bore technology due to cost and potential for greater environmental impacts to
vegetated uplands at the staging area. Based on the information provided to date, the applicant has not
demonstrated jack-and-bore technology is more environmentally damaging, or that increased costs
render the alternative methods impracticable.
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To reduce impacts to waters, additional analysis of onsite alternatives should be conducted. This
includes, but is not limited to, the construction of higher waste rock piles, and the potential for partial
backfill of the mining pit. Impacts to waters from elements common to onsite alternatives have not been
broken down. The EPA recommends a delineation of impacts for each element and a description of
avoidance and minimization for these elements (e.g., movement of general plant site location, design of
surface water management facilities, primary and secondary access).



Compliance with Other Environmental Standards —40 CFR 230.10(b)



The Guidelines prohibit any discharge of dredged or fill material if it causes or contributes to violations
of an applicable state water quality standard. Based on the information currently available, secondary
impacts of the proposed fill discharges would result in significant degradation to outstanding natural
resource waters in violation of applicable water quality standards (including anti-degradation policies).
Reductions in streainflow, alterations in sediment transport, chemical leaching and groundwater
drawdown will degrade water quality (e.g., aquatic wildlife (warmwater) designated uses) and the
aquatic ecosystem.



Data provided in the Draft EIS show that modeled water quality for untreated seepage from heap leach
exceeds standards for cadmium, fluoride, nickel, and selenium. The modeling also shows that after
treatment with an engineered biological system, this seepage would be expected to meets standards.
Since the effectiveness of the seepage treatment system is a critical factor in determining whether state
standards may be violated by the project, the applicant should provide more information on the
engineered biological system that was utilized to model compliance. The modeled results in the EIS
suggest concentrations of nickel and selenium well below known instrument detection levels or
reduction efficiencies, and thus the EPA is skeptical that the reported efficiencies are scientifically
supportable, and concerned that proposed treatments may never perform at the levels necessary to
ensure that heap leach drain down does not exceed Arizona Aquifer Water Quality Standards.



Placing detention/retention basins on top of tailings or waste rock also represents a threat to water
quality. Contrary to the applicant’s stated goal of avoiding infiltration from these basins, such placement
would promote infiltration by accumulating any appreciable precipitation into one location where
overall evaporation rate is slowed. Even lined basins would create an unnecessary long term
maintenance issue that would need to be addressed and paid for post closure.



In addition, the EPA is concerned the synthetic precipitation leaching procedure (SPLP)36 test results
presented in the DEIS may significantly understate the potential for seepage waters to exceed Arizona
Aquifer Water Quality Standards. Based on SPLP testing methods, the DEIS concludes that



“None of the constituents predicted in the waste rock seepage exceed current Arizona Aquifer
Water Quality Standards. Arsenic is predicted to exceed the proposed lower arsenic standard of
0.010 milligram per liter” (p. 288).



disposal facility from which municipal solid waste is excluded. USGS modified the procedure to be used to measure fraction
that controls rapid leaching. This test provides an indication of extent of leaching of salts and readily dissolvable constituents
from dried mine materials. Static tests of this nature provided a preliminary simulation of short-term interaction with
rainlsnowmelt. These tests do not provide any data regarding when acidification may occur or the rates at which acid
generation and neutralization reactions will proceed. As such, they are useful only for screening samples for their potential
behavior.
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In EPA’s experience, and based on information at other sites, it is highly likely that the -.2,000 acre
waste rock pile will produce seepage in an intermittent manner, highly dependent on annual and/or
seasonal precipitation cycles. This will result in relatively small amounts of seepage being exposed to
large amounts of potential contaminants, leading to leachates of much higher concentration than
predicted by SPLP testing methods. Arsenic is present as a contaminant at numerous hardrock sites in
the western US and is likely associated with copper mineralization. Because of its relatively high
solubility at neutral pH it is often overlooked when focusing on acid rock drainage, and has frequently
resulted in concentrations greater than predicted by SPLP tests at other sites.



With regard to selenium, we note that less than doubling of the predicted concentrations (0.036 mg/L)
would result in an exceedance of water quality standards (0.05 mg(L). Given the high liquid:solid
dilution ratio employed in the SPLP tests performed for the geochemical characterization, the EPA
believes that it is highly likely that any seepage produced from waste rock storage facilities would
exceed the Arizona Aquifer Water Quality Standard of 0.05 mgIL for selenium. Selenium has been a
particular contaminant of concern at other hardrock mine sites in the U.S., is mobilized under neutral
conditions similar to arsenic and can result in significant additional reclamation and groundwater
remediation costs.



The EPA recommends the applicant explain how static testing methods like SPLP meet the Arizona
Department of Environmental Quality’s Best Available Demonstrable Control Technology requirements
for characterization of mining waste, when it is generally agreed that kinetic testing is the best predictor
of long-term water quality. Kinetic test results might form a stronger basis for this analysis, along with
methods such as bottle roll leach tests which use a more appropriate 2:1 liquid-to-solid ratio.



At other regional copper porphyry mines (e.g. Sierrita, Mission), adverse water quality impacts have
been observed that were not predicted. In addition to baseline site geochemical characterization, we
recommend the applicant evaluate regional geochemical site analogs and explain their expectation that
the Rosemont mine will have different acid rock drainage and contaminant leaching potential than
similar area copper mines.



In addition to considerations related to sediment discussed earlier, even a potential degradation of water
quality from arsenic and selenium not exceeding standards could nevertheless be significant. Davidson
Canyon and Cienega Creek are OAW (also referred to as Tier Ill waters under federal anti degradation
policy), a status that prohibits any degradation under the law. Arizona’s anti degradation rules reinforce
this prohibition.37Federal anti degradation requirements provide that “water quality shall be maintained
and protected” in Tier III waters, and that the water quality in Tier ifi waters may not be lowered to
accommodate economic or social development in the area where the waters are located.38



Permitting the proposed project’s reduction in stream flows to Davidson Canyon and Cienega Creek, its
alteration of sediment transport, groundwater drawdown, and potential contamination of arsenic and
selenium would be inconsistent with applicable anti degradation policy because regulatory authorities
would have failed to maintain and protect existing water quality in those C)AWs. In addition, such



--------significantdegradation-of-the aquatic-ecosystem-in- Outstanding-Natural-Resource--W-aters--isprohibited-----------
by the Guidelines at 40 CFR 230. 10(b)(1) and 40 CFR 230. 10(c).



[d]egradation of an OAW ... is prohibited.” ACC Ri 8-11-107
38p131.12(a)
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Consistent with Corps regulations and the October 29, 2009 Department of the Army Memorandum
regarding Water Quality, the EPA believes the likely impacts to water quality detailed above constitute
“other water quality aspects” under 33 CFR 320.4(d) that should be specifically evaluated by the Corps
during review of the application. This is particularly important given the potential impacts to OAW,
which must be protected from any degradation in water quality.



The Guidelines also state no discharge of dredged or fill material shall be permitted if it jeopardizes the
continued existence of species listed as endangered or threatened under the Endangered Species Act of
1973. Currently, there is insufficient information to assess the effect of the proposed project on ten
federally listed species known to occur within or adjacent to the project site, but potentially significant
adverse impacts are reasonably foreseeable. The applicant has not prepared a BA, and thus the USFWS
has not yet initiated formal consultation with the USFS to determine the affects of the proposed project
on listed species. Therefore, a determination cannot be made whether the project complies with this
restriction under the Guidelines.



Significant Degradation —40 CFR 230.10(c)



Pursuant to the Guidelines, no discharge of dredged or fill material can be permitted which will cause or
contribute to significant degradation of waters of the United States. Based on the information currently
available and detailed in Section ifi of this letter, the EPA believes the project, as proposed, will result
in significant degradation under the following criteria outlined in regulation:



• Significant adverse effects to water circulation and fluctuation;
• Significant adverse effects to aquatic organisms due to suspended sediments and turbidity;
• Potential arsenic and selenium contamination from seepage waters to downstream waters;
• Significant direct and secondary effects on the structure and function of the aquatic ecosystem



and organisms;
• Significant cumulative effects on waters within the 145,000- acre project analysis area;
• Significant secondary effects on the aquatic ecosystem.



Avoidance, Minimization, and Compensation-- 40 CFR 230.10(d)



No discharge of dredged or fill material shall be permitted unless appropriate and practicable steps have
been taken which will minimize potential adverse impacts of the discharge on the aquatic ecosystem.
For unavoidable impacts that remain, the applicant is required to comply with “Final Rule for
Compensatory Mitigation for Losses of Aquatic Resources” (40 CFR Part 230 Subpart J).



Currently, there are no mitigation banks or in-lieu fee programs available to the applicant as
compensation for unavoidable impacts to waters. According to the PN, the applicant is evaluating the
potential for contiguous offsite Rosemont-owned parcels to offer compensatory mitigation, but no
mitigation plan has been submitted. Rosemont anticipates mitigation credit for these parcels will be
available through preservation with either a restrictive covenant or conservation easement placed over
the mitigation lands. Rosemont is also evaluating offsite parcels within the Santa Cruz River watershed



-



-- for-preservation orrestoration-ofsuace -water -resources 1nformation-provided-t atebeapphcant
is insufficient to demonstrate their mitigation proposal meets the restrictions on discharge required by
the guidelines at 40 CF’R 230.10(d) and 40 CFR 230.12(a)(3)(iv).
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• VI. Conclusion



When considered together, the direct and secondary impacts from discharges of dredged or fill material
from the proposed project likely will cause or contribute to significant degradation of waters of the
United States. The EPA has reached this conclusion based on the information currently available to us
from the Corps PN and the Forest Service’s DEIS, assessing the factual determinations required under
the Guidelines by Subparts B and G, and consideration of Subparts C-F, with special emphasis on the
persistence and permanence of the direct and secondary effects outlined in these subparts. Under these
Guidelines we have considered individually and collectively the direct and secondary effects from
discharges associated with the proposed project to waters of the United States contributing to significant
degradation. V



The proposed project will likely result in significant adverse effects: (1) to fish, wildlife and special
aquatic sites; (2) on life history stages of aquatic life and other wildlife dependent on aquatic
ecosystems; and (3) Ofl. aquatic ecosystem diversity, productivity, and stability, through the loss of fish
and wildlife habitat.39This includes significant adverse effects on the physical, chemkal, and biological
components of the aquatic environment, including the following factual determinations as required
under EPA’s 404(b)(1) Guidelines.40



• Water circulation andfluctuation determinations. The proposed project will have significant
adverse effects on downstream flows and normal surface and groundwater fluctuations through
the direct discharge of fill material and through secondary impacts resulting from groundwater
drawdown. The discharge of fill material will divert and obstruct the natural flow patterns of at
least 18 miles of stream channel. The discharge of fill material will, alter the bottom contours of
these 38.6 acres of waters, resulting in significant downstream changes in the hydrology and
hydraulics of high functioning receiving waters.



• Suspended particulate/turbidity determinations. Secondary effects from increased scour will
likely result in significant changes to water quality by increasing total suspended sediment and
turbidity in surface water flows. Elevated levels of suspended sediment or moderate-to-high
turbidity will likely have significant adverse effects on aquatic organisms in Davidson Canyon
and Cienega Creek. Increased suspended sediment and turbidity will have the potential to
smother aquatic organisms as sediments settle out. Increases in turbidity can be expected to
disrupt the feeding, movement, spawning, and rearing of aquatic organisms such as native fish
and amphibians.



• Contaminant determinations. Based on our evaluation of the SPLP test results, the EPA believes
the proposed project has a high likelihood of potential arsenic and selenium contamination from
seepage waters to downstream waters.



• Aquatic ecosystem and organism determinations. The proposed discharge will have significant
direct and secondary effects on the structure and function of the aquatic ecosystem and
organisms. Adverse effects to the life stages of aquatic life and other wildlife dependent on



-



aquatioyat -



acres of waters and the potential adverse secondary effects to 1,364 acres of riparian habitat,
including jurisdictional wetlands and other aquatic habitats. Secondary effects to high V



“4O CFR §230.10(c)(1.3).
°40 CFR §230.1 I(a-h).
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functioning downstream waters will accme primarily from reductions in surface water flows and
the drawdown of groundwater related to excavation of a large mining pit and from the burying of
18 miles of stream channel that normally functions to deliver surface water and recharge
groundwater. Groundwater drawdown will result in changes to the downstream water table,
thereby negatively affecting water currents, circulation, and fluctuation with negative effects on
aquatic organisms such as indigenous fish, amphibians, and riparian wetland species.



Detennination ofcumulative effects on the aquatic ecosystem. Less than 1 percent of Arizona’s
landscape is wetland. Since the late 1800’s, streams and wetlands throughout Arizona have been
modified or drained, resulting in the loss of more than one-third of the State’s original wetlands.4’
This project will exacerbate the reasonably foreseeable impacts on aquatic resources contributing
to the significant cumulative loss of wetlands in Arizona.



• Determination ofsecondary effects on the aquatic ecosystem. Secondary effects are effects on an
aquatic ecosystem that are associated with a discharge of fill material, but do not result from the
actual placement of the fill material. The proposed project will have significant adverse
secondary impacts primarily to receiving waters. These impacts are related primarily to the
reductions in surface flows and groundwater drawdown that result in significant adverse impacts
to fish and wildlife dependent on healthy wetlands, streams (including pools and riffle
sequences) with sufficient flows, and sanctuaries and refuges, for their survival.



• Water-related recreation and aesthetics. The proposed project will impair activities undertaken
for amusement and relaxation such as canoeing, sightseeing and hiking, and these impacts will
persist for at least a quarter century. The loss of values for consideration includes impairment of
natural resources which support recreation activities (e.g. degradation of habitat). Aesthetics of
the aquatic ecosystem apply to the quality of life enjoyed by the general public and property
owners. Loss of value to consider includes creating distracting disposal sites and destroying vital
elements that contribute to the compositional harmony or unity, visual distinctiveness, or
diversity of an area. The project area is an important location for outdoor recreation. A study
conducted by the Sonoran Institute shows that approximately $2.95 billion is spent annually for
tourism and outdoor recreational activities in Pima and Santa Cruz Counties. Their analysis
states that if the proposed project displaces only one percent of travel and tourism-related
spending in the region, the economic loss would be greater than the entire annual payroll of the
mine.42



Based on the information currently available to the EPA, the proposed discharge does not appear to
comply with the substantive requirements in the regulations at 40 CFR 230.10 (a) — (d). The EPA
believes that the proposed project will result in significant degradation to waters of the U.S. which
constitutes substantial and unacceptable impacts to aquatic resources of national importance, including
the “Outstanding Waters” of Davidson Canyon and Cienega Creek.



‘‘ http:/ipubs.usgs.gov/wsp2425/state_highlights_sumn-iary.html
42J.E. Marlow. 2007. Mining’s Potential Economic Impacts in the Santa Rita and Patagonia Mountains Region of
Southeastern Arizona. Sonoran Institute Study.



15











UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION IX



75 Hawthorne Street
San Francisco, CA 94105-3901



JAN 5 2012.



Colonel R. Mark Toy
District Engineer, Los Angeles District
U.S. Army Corps of Engineers
Attn: Regulatory Branch (SPL-2004-01399-MB)
5205 E. Comanche Street
Tucson, Arizona 85707



Subject: Public Notice (PN) 2008-00816-MB for the proposed Rosemont Copper Mine Project,
Rosemont Copper Company, Pima County, Arizona



Dear Colonel Toy:



We have reviewed the December 6, 2011 PN describing the proposed Rosemont Copper Mine Project
(Rosemont) located 30 miles southeast of Tucson in Pima County, Arizona. According to the PN, the
project would eliminate 38.6 acres of waters of the U.S. (waters) tributary to Davidson Canyon and
Cienega creek, both designated as “Outstanding Waters” by the state of Arizona. In 2009, EPA worked
closely with your staff regarding the ecosystem functions and services in this watershed, and we
identified these waters as “aquatic resources of national importance.” With the following comments, we
reaffirm this resoiIrce designation and respectfully identify the Rosemont permit action as a candidate
for review by EPA and Corps headquarters.1



EPA is concerned that substantial loss and/or degradation of water quality and other aquatic ecosystem
functions is likely if this 4,200-acre mine is constructed and operated as proposed, in the upstream
tributaries of these rare and protected aquatic resources. The proposed project site supports 101.6 acres
of waters, including wetlands, in the Cienega Creek. watershed, providing sediment transport and
deposition downstream, energy dissipation, groundwater recharge, hydrologic and geochemical
connectivity, and biological connectivity to the Santa Cruz River. Davidson Canyon Wash is a rare,
spring-fed, low elevation desert stream supporting a variety of rare flora and fauna. Seven federally
listed endangered or threatened species occur within or adjacent to the project area to which adverse
impacts are reasonably foreseeable.11



Corps regulations prohibit issuance of a 404 permit if it would jeopardize the continued existence of
listed species, or result in violation of water quality or toxic effluent standard (40 CFR 230.10(b)). In
addition, pursuant to Section 303 of the Clean Water Act (CWA) and regulations at 40 CFR 131.12, the
state’s “Outstanding Water” designation means both Davidson Canyon Wash and Cienega Creek must
be afforded the highest level of protection, and that no degradation of water quality is allowable.



ofindependenttestsat-40cFR-- - --



230 including the analysis of practicable offsite and onsite alternatives — can be permitted by the Corps.
The 404 program contributes to the CWA goals to restore and maintain the chemical, physical and
biological integrity of the nation’s waters by prohibiting discharges of dredged or fill material that
would result in avoidable adverse impacts to the aquatic ecosystem (40 CFR 230.10(a)), or the
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significant degradation of waters or human health and welfare (e.g., due to groundwater depletion and
loss of cultural resources; 40 CFR 230.10(c)). Based on our review of the PN and the alternatives
analysis submitted by the applicant, compliance with the 404(bXl) Guidelines has not been
demonstrated. There is presently insufficient information to conclude that the proposed project is the
“Least Environmentally Damaging Practicable Alternative” (LEDPA), or meets any of the other
restrictions on discharges, including the need to ensure appropriate compensatory mitigation for
unavoidable impacts.



As additional information on this project becomes available, please ask your staff to contact Elizabeth
Goldnianu at (415) 972-3398 to continue our partnership in ensuring CWA compliance. If you would
like to discuss this project personally, please call me at (415) 972-3572 or have your Regulatory
Division Chief contact Jason Brush, Supervisor of our Wetlands Office, at (415) 972-3483.



Sincerely,



Ac__ .-/ ..,S .‘t4., .
a /



Alexis Strauss
Director
Water Division



cc: Rosemont Copper Company
USFWS, Phoenix
USFWS, Tucson
M. Fulton, ADEQ
ADGF. Phoenix



‘This letter follows field level procedures outlined in the 1992 Memorandum of Agreement between EPA and the
Department of the Army, Part IV, paragraph 3(a) regarding section 404(q) of the CWA. EPA Region 9 believes the project
as proposed “may result in substantial and unacceptable impacts to aquatic resources of national importance.”



“This includes species known to occur in aquatic habitat or use these waters for forage or resting: Chiricahua leopard frog
(Liihobates cl,irkc,hue,,sis), Mexican spotted owl (Strix occideijialis izickla), Southerwester willow flycatcher (Empidona.x
trr,illii extimus). Lesser long-nosed bat (Leptonycieris yerbubuenae). Ocelot (Leopardus parda1L), Gila chub (Gila
interinedia), Gila pnhinnow (Poediiopsis occidentiolis occidentalis), and Jacquar (Pant/zem onca).



2


















75 Hawthorne Street 
San Francisco, CA 94105 
(415) 972-3815 
jessop.carter@epa.gov
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From: Jason_Douglas@fws.gov
To: Jones, Larry -FS
Subject: FS/FWS coordination meeting agenda
Date: Thursday, September 06, 2012 12:59:00 PM
Attachments: FWS ADDITIONS TO DRAFT_CNF_FWS_CoordinationMeeting2011Sept2012.docx


Larry, 


Here are some of my agency's suggested additions to the agenda. I highlighted a couple that I put in
the FS group and added a few to the FWS ones. 


Thanks for sending this over, and I'll see you next week. 


=Jason= 
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CORONADO NATIONAL FOREST and ARIZONA ECOLOGICAL SERVICES, TUCSON ANNUAL COORDINATION MEETING, 2011


September 11, 2012, Fish and Wildlife Service, AES conference, Tucson





DRAFT AGENDA





Start at 0900 and break for lunch at 1130





· Introduction (Calhoun and Stamer) with personnel updates





Forest Service


· Review Annual Monitoring Report (Stamer)


· Review Fires and Wildland Fire Use (Stetson)


· Review of mining exploration and operations (Sandwell-Weiss)


· Range Management and associated NEPA (Holloway)


· Forest Plan revision and consultation (Ruyle)


· 2002 Grazing BO renewal or reinitiation (Staff?)


· Travel Management Plans (Staff?)





Fish and Wildlife Service


· Update on MDL listings and critical habitat (Calhoun)


· Candidate reviews and petition findings (Calhoun)


· Positive 90-day findings on Bartram Stonecrop, Beardless Chinchweed, and Sonoran Talussnail  – can CNF contribute data for eventual 12-month findings?


· Ocelot status and recovery planning update (Calhoun)


· Proposed Thick-billed Parrot addendum to recovery plan - CNF habitat review tasks identified in plan (Scott?)


· Forest Service participation needed for Peňa Blanca Lake frog monitoring; review of Forest Service obligations (Jason for Susan).


· Customs and Border Protection projects


· Status of CBP conservation measures for Tucson West Tower Biological Opinion (Scott).


· Status of CBP-funded Jaguar Survey and Monitoring project (Scott).


· Status of CBP-funded bat projects (Scott)


· Revisiting existing BOs when things change (i.e. new range information, active recovery implementation, and new listings/critical habitat)(Jason)


· Conference consultation on jaguar proposed critical habitat


· Strategic Habitat Conservation Planning and surrogate species (Calhoun)


· Fill in the blanks







From: Roth, Melinda D -FS
To: Belauskas, Alan -FS; Curiel, Eli -FS; Kriegel, Debby -FS; Shafiqullah, Salek -FS; Everson, Beverley A -FS; Keyes,


Walter -FS; Jones, Larry -FS; Davis, Sarah L -FS; Lefevre, Robert -FS; Gillespie, William B -FS; Schewel, Heidi -
FS; Emmett, Tami -FS; McKay, George -FS; Elek, Arthur S -FS; Lockwood, Sean -FS; Gerhart, Richard A -FS;
Campbell, Andrea W -FS


Subject: Rosemont DEIS Coop Agency comments on O drive
Date: Friday, January 20, 2012 12:20:22 PM


Comments from ADEQ, AGFD, BLM, Town of Sahuarita are available at
O:\NFS\Coronado\Project\SO\Rosemont2010\CoopAgencyDEIS_Comments
 
I'll post other coop agency comments there as I get them. 
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From: Angela Barclay
To: Jones, Larry -FS
Subject: FW: Some missing BA refs
Date: Tuesday, June 05, 2012 2:28:12 PM
Importance: High


Larry,
 
Please see Victoria’s email below. There are a handful of references you cited in your climate
change section that you did not provide to us. Can you get them to us or should we remove them
from the text?
 
Angela
^..^  ^..^
 
From: Victoria Boyne 
Sent: Tuesday, June 05, 2012 2:00 PM
To: Angela Barclay
Subject: Some missing BA refs
 
From Larry’s section, I still don’t have the following:
 
Ø  Doster 2007
Ø  Jones 2010
Ø  Jones and Peery 2011
Ø  Jones and Sredl 2005
Ø  Scott et al 2000
Ø  Lenart b-e [for some reason we only have through page 7]
Ø  Brown 1980
Ø  Finch 2004 a & b
Ø  Barsuto & Hadley 2006
Ø  Jones & Lovich 2008
Ø  Lannoo 2005
Ø  Sinervo et al. 2010
Ø  Petersen et al 2011
Ø  Litt & Steidl 2011
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From: Jones, Larry -FS
To: kathy arnold (karnold@rosemontcopper.com); Jamie Sturgess (jsturgess@rosemontcopper.com); brian


lindenlaub (blindenlaub@westlandresources.com)
Cc: Everson, Beverley A -FS; Roth, Melinda D -FS; Upchurch, Jim -FS; jason_douglas@fws.gov;


Jean_Calhoun@fws.gov; angela barclay (abarclay@swca.com); Chris Garrett (cgarrett@swca.com); Barrera,
Bobbi L -FS


Subject: meet to discuss proposed Jaguar Critical Habitat and conferencing/consultation
Date: Friday, August 31, 2012 12:52:13 PM


Rosemont Copper Company and WestLand Resources—
 
Pardon the short notice, but I have been out-of-office for about a month and I needed to clinch a
date in the near future when Jim Upchurch and Jean Calhoun were both available to meet to
discuss where we go with proposed Jaguar Critical Habitat and if/how formal conference (if done)
would be rolled into formal consultation and Biological Opinion. I hope you can attend. The
meeting will be held at the Fish and Wildlife Service office in Tucson, on Bonita Dr., on 6 September
2012, at 0900. FWS says that they can do conference calls if you cannot make it in person. Bobbi
Barrera from our regional office will be calling in. Please let me know if you can attend, either in
person or by phone. Thanks.
 
--Larry Jones
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From: Julie_Crawford@fws.gov
To: Jones, Larry -FS
Cc: jason_douglas@fws.gov
Subject: Re: FW: coralroot
Date: Thursday, May 24, 2012 12:53:20 PM
Attachments: Colemans and Chisos Coralroots Petition Response Letter 12-1-11.pdf


Larry, 
here is a copy of our response letter from earlier on.  Given my workload, I am waiting until something
is assigned to me before I dig any further...  Maybe Jason has more information??? 
-Julie 


"Jones, Larry -FS" <ljones02@fs.fed.us>


05/24/2012 09:23 AM


To "jason_douglas@fws.gov" <jason_douglas@fws.gov>, "julie crawford
(julie_crawford@fws.gov)" <julie_crawford@fws.gov>


cc
Subject FW: coralroot


Jason/Julie (et al.)-- 
  
See below…I had not heard of this (but it doesn’t seem unexpected). I wasn’t sure how Coleman’s Coral-root
would fit into the CBD settlement. The species was, at the time of the original petition, taxonomically and
geographically within Chisos Mt Coral-root, so that might be a complicating factor, but I know it was petitioned
later specifically as Coleman’s Coral-root by CBD. Can you add anything to the status (process- or legal-wise? I
have not seen it on the timeline of species to process. Thanks. 
  
By the way, we received your letter from taxa experts on the proposed Rosemont copper mine and are rapidly
working to incorporate concerns and develop or refine conservation measures. 
  
Larry Jones 
Biologist 
Acting Wildlife, Fish, and Rare Plant program manager 
Climate Change Coordinator 
SW PARC Senior Chair 
Coronado National Forest 
300 W Congress 
Tucson, AZ 85701 
  
520-388-8375 
ljones02@fs.fed.us 
  
From: Angela Barclay [mailto:abarclay@swca.com] 
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United States Department of the Interior 



U.S. FISH AND WILDLIFE SERVICE 
Post Office Box 1306 



Albuquerque, New Mexico 87103 
 



 



In Reply Refer To: 
FWS/R2/ARD-ES/049947 
 
      December 1, 2011 
 
 
Ms. Tierra Curry and Mr. Noah Greenwald 
Center for Biological Diversity 
P.O. Box 1178 
Flagstaff, Arizona  86002-1178 
 
Dear Ms. Curry and Mr. Greenwald: 
 
This letter is in regard to your petition dated September 8, 2010, which requested that the U.S. 
Fish and Wildlife Service (Service) list Coleman’s coralroot (Hexalectris colemanii) as 
threatened or endangered pursuant to the Endangered Species Act of 1973, as amended (Act).  
Your petition was received on September 8, 2010. 
 
Under the provisions of section 4 of the Act, we must first make an initial finding as to whether 
or not a petition to add a species to the endangered species list presents substantial information 
indicating that the requested action may be warranted.  Section 4(b)(3)(A) of the Act provides 
that, to the maximum extent practicable, this finding be made within 90 days.  If this initial 
finding concludes that the petition presents substantial information indicating that the requested 
action may be warranted, then section 4(b)(3)(B) gives the Service 1 year from the date the 
petition was received to either: decide that the petitioned action is not warranted; decide that the 
petitioned action is warranted, but precluded; or decide that the petitioned action is warranted, 
and promptly publish a proposed rule.  Please note that emergency listing a species is not a 
petitionable action under the Administrative Procedure Act or the Act; therefore, we treat a 
petition requesting emergency listing solely as a petition to list a species under the Act. 
 
As noted in your petition, the Coleman’s coralroot was not considered a separate species from 
the Chisos coralroot (Hexalectris revolute) until 2010.  On December 16, 2009 (74 FR 668660), 
we made a substantial 90-day finding for the Chisos coralroot.  Because the Coleman’s coralroot 
was considered to be a form of Chisos coralroot at that time, we already consider a substantial 
90-day finding to be in place for this entity.  Also, we have looked at the immediacy of possible 
threats to the species, and our initial review of your petition does not indicate that an emergency 
situation exists.  However, if at any time conditions change and we determine emergency listing 
is necessary, an emergency rule may be developed.  














			U.S. FISH AND WILDLIFE SERVICE


			Post Office Box 1306















Sent: Wednesday, May 23, 2012 3:01 PM
To: Jones, Larry -FS
Subject: coralroot 
  
http://www.biologicaldiversity.org/news/press_releases/2012/colemans-coralroot-04-25-2012.html 
  
Angela M. D. Barclay, M. S.
Senior Natural Resource Specialist


SWCA Environmental Consultants
343 West Franklin Street
Tucson, Arizona 85701


P 520.325.9194 | F 520.325.2033 
  


Visit Our Website: http://www.swca.com   


  
 


This electronic message contains information generated by the USDA solely for the
intended recipients. Any unauthorized interception of this message or the use or
disclosure of the information it contains may violate the law and subject the violator
to civil or criminal penalties. If you believe you have received this message in error,
please notify the sender and delete the email immediately.
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From: Jones, Larry -FS
To: Angela Barclay
Cc: Roth, Melinda D -FS; Chris Garrett (cgarrett@swca.com)
Subject: BA
Date: Thursday, May 10, 2012 8:10:38 AM


No problema. I will be gone most of next week also (Wed-Fri), so my plan is to get you the draft BA
with my comments to you (and cc Chris) before I leave, and preferably by COB tomorrow. Then
hopefully you can resume and finish up BA when you get back the following week.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Wednesday, May 09, 2012 4:27 PM
To: Jones, Larry -FS
Subject: RE: easels
 
Hi Larry,
 
Sorry I missed you – I was in the field. Just an FYI – I’ll be gone all of next week (actually starting
around noon on Friday), so please copy Chris on all correspondence regarding the BA.
 
Thanks!
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Wednesday, May 09, 2012 12:46 PM
To: Melissa Polm; Angela Barclay
Subject: easels
 
I’ll head over there this afternoon to bring back the easels (thanks!). Angela--if you are around and
want an update with where I am at with the BA, I’ll yack….otherwise, I’m working on it and will get
back to you this week.
 
Larry Jones
Biologist
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Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Angela Barclay
To: Jones, Larry -FS
Subject: RE: status of Conservation Measures
Date: Friday, April 06, 2012 9:28:14 AM


Hi Larry,
 
Just curious – did you hear back from WestLand?
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Tuesday, April 03, 2012 10:44 AM
To: jim tress (jtress@westlandresources.com); brian lindenlaub (blindenlaub@westlandresources.com);
Jonathan Rigg
Cc: Angela Barclay
Subject: status of Conservation Measures
 
Jim/Brian/Jonathan:
 
I was wondering about the status of the document outlining conservation measures Rosemont
would be willing to commit to for threatened, endangered, sensitive, and other species. (the BA for
T and E, BE for sensitive, talussnails in specialist report). Also, as SWCA was to be a “clearing
house” for conservation measures, where we are at with the “mitigation table” or whatever form
the mitigations/conservation measures have taken. Just trying to keep the ball rolling because I
hadn’t heard anything for a while.
 
As I recall, these are the broad categories we would like to see:
 


1.        General “overarching” design criteria that will help avoid, minimize, mitigate
environmental effects to habitat or species, especially those that may get “lost” in the
EIS/BA without being highlighted.


2.       General measures that help reduce stresses under climate change. In particular, I think we
need to highlight anything that reduces water consumption (ground and surface) and
greenhouse gases (but not limited to that). Note that Jim Upchurch recently brought this
up also, noting that climate change is an important consideration.


3.       Species-specific conservation measures (FWS has not yet drafted their letter of issues and
suggestions, but I don’t think you need to wait…there aren’t that many species).


4.       Mitigation lands…while these are important, they cannot be required by the Forest
Service, and if they are in some sort of preliminary process, no need to even mention. Point
is to not hold up the process waiting to hear about status of mitigation lands.
 


Thanks!
 
Larry Jones
Biologist
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Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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delete the email immediately.








From: Jones, Larry -FS
To: Radke, Marcia F (mradke@blm.gov); Gerhart, Richard -FS; angela barclay (abarclay@swca.com); jeff simms


(Jeff_Simms@blm.gov); kathy arnold (karnold@rosemontcopper.com); brian lindenlaub
(blindenlaub@westlandresources.com); jim tress (jtress@westlandresources.com); Jean_Calhoun@fws.gov;
jason_douglas@fws.gov; scott_richardson@fws.gov; JWindes@azgfd.gov; jeff sorensen (jsorensen@azgfd.gov)


Cc: Jones, Larry -FS; dan moore (d3moore@blm.gov); Melissa Polm (mpolm@swca.com);
jsturgess@augustaresource.com; Roth, Melinda -FS; Everson, Beverley -FS; Laford, Reta -FS


Subject: Proposed copper mine Biological Assessment review 14 February
Date: Friday, January 06, 2012 4:34:00 PM


I have set the date for the deliberative draft BA review for the proposed Rosemont copper mine. It
is Valentine's Day, 14 February 2012. We will be sending out a deliberative draft to all of the
agencies and non-government organizations in this email, a minimum of two weeks prior to this
meeting, but it will likely be sooner to give you more review time.
 
I wanted to get the date set by today, but have not yet clinched a venue;  it will be somewhere in
Tucson (FWS and AGFD are booked and the federal building has parking issues). By the middle of
next week I will send out an agenda and venue announcement.
 
Right now I have 12 people listed as attendees, which iincludes all of you in the to: column
("WestLand" was entered in the doodle, so not sure how many people are represented, but I
assumed two). If you are having others join you from your organization or agency, please let me
know ASAP, as a larger group might mean a larger meeting room.  I think we all prefer the meeting
not be too unwieldy.
 
The general approach will be to discuss each of the federally listed species in the BA, species-by-
species, and we can discuss potential effects determinations, justification, conservation measures,
and so on. If there is anything you want to make sure I include in the agenda as a discussion topic,
please don't hesitate to contact me.
 
Thank you. Please call me or send me an email if you have any questions.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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From: Angela Barclay
To: Jones, Larry -FS
Cc: Chris Garrett
Subject: RE: my comments on BA
Date: Wednesday, May 23, 2012 10:24:59 AM
Attachments: Rewrite of effects analysis intro - garrett - 051712 AB.docx


Hi Larry,
 
Chris and I have reworked the Effects Analysis section (through Climate Change Considerations)
(attached). Could you please review and provide any necessary changes before we put it back into
the BA? It would be great if I could get it back from you today – tomorrow at the latest – if
possible.
 
Thanks!
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Tuesday, May 15, 2012 10:01 AM
To: Chris Garrett
Cc: Angela Barclay; Roth, Melinda D -FS; Everson, Beverley A -FS; Upchurch, Jim -FS
Subject: my comments on BA
 
Chris—
 
Attached is my 15 May version of draft BA for proposed Rosemont copper mine project with track
changes from Angela and me (mine are chronologically after Angela’s). I will be over at 10:30 to
discuss. My track changes should be distinct from Angela’s. SWCA will need to work with WestLand
on Conservation Measure language, AZ Trail, and “plans for plans.” Assuming you make all of my
changes and address all of my concerns adequately, I will be ready to transmit your formatted
“final” version to FWS (although I expect FWS will weigh in if they have additional concerns). If you
have questions, contact me or keep track of specific issues and we can discuss as we get closer to a
final. Thanks!
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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EffeCTS ANALYSIS 


The primary purpose of this BA is to determine the character of the effects, if any, to the species present in the action area. As noted in the USFWS Consultation Handbook (USFWS and National Marine Fisheries Service 1998:xvi), “no effect” determinations are appropriate where the proposed action will not affect a listed species or designated critical habitat. Where species are not present in the action area and no effects are reasonably certain to occur to the species, “no effect” is the appropriate determination for the site. The Consultation Handbook clarifies that a “may affect, not likely to adversely affect” determination is appropriate where effects on listed species are “expected to be discountable, insignificant, or completely beneficial.” (USFWS and National Marine Fisheries Service 1998:xv-xvi). The Consultation Handbook further explains that “insignificant effects relate to the size of the impact and should never reach the scale where take occurs.” (USFWS and National Marine Fisheries Service 1998:3-12). Conversely, where an effect is not discountable, insignificant, or completely beneficial or anticipated take is likely to occur as a result of the proposed action, the appropriate determination is “may affect, likely to adversely affect.” (USFWS and National Marine Fisheries Service 1998:xv).


The standard for determining whether or not an effect should be considered in the effects analysis is whether such effect is “reasonably certain to occur” (see 50 CFR 402.02, “Interagency Cooperation;” Final Rule, 51 Federal Register 19926, 19993–19934 [June 3, 1986]). Only those effects that are reasonably certain to occur are relevant to the effects analysis. That an effect is possible does not meet this standard; it must be shown that such effect is reasonably certain to occur to warrant consideration under ESA Section 7. The effects analysis must address the direct, indirect, interrelated, interdependent, and cumulative effects of an action.


In order to conduct an effects analysis for biological resources, there are many resource impacts to consider in addition to those within the footprint of the mine. These, includeing effects of noise, vibrations, light, air quality, groundwater, and surface water that. Indirect impacts of noise, vibration, dust, and light could occur resulting from mining and transportation associated activities. The temporal analysis period for direct impacts includes 24 hours of noise, vibrations, and light and noise for at least 20 years. Light from artificial illumination at night would create a “perpetual full moon” situation, which could disrupt animal species, resulting in changes in dispersal, reproductive behavior, communication patterns, and decreased foraging success (Longcore and Rich 2004). Similarly, noise and vibrations from construction of the mine or blasting would disturb animals, likely causing changes in dispersal, reproductive behavior, communication patterns, decreased foraging success, and increased predation (NoiseQuest 2011; Southwest Endangered Species Act Team 2008). Plants growing in the action area outside the mine footprint may experience indirect effects, such as fugitive dust. Physical effects of windborne fugitive dust on plants may include blockage and damage to stomata and shading and abrasion of the plant surface, which could result in reduced photosynthetic activity (Goodquarry 2011). The magnitude of impacts from noise, vibration, dust, and light, and surface water runoff are uncertain, but these impacts are expected to decrease as the distance from the mine increases. Indirect effects, “those effects that are caused by or will result from the proposed action and are later in time, but are still reasonably certain to occur”, include “Cumulative effects are those effects of future State or private activities, not involving Federal activities, that are reasonably certain to occur within the action area of the Federal action subject to consultation” (USFWS and National Marine Fisheries Service 1998:xiii). Future road maintenance, grazing activities, recreation, development, other nearby mining projects, and other various activities in the analysis area, combined with the expected effects from the proposed project (no matter which action alternative is selected), would cumulatively contribute to impacts such as loss or fragmentation of habitat (including riparian), noise, air, and light pollution, and groundwater and surface water impacts. 	Comment by Angela Barclay: Note to self - Need to change indirect impacts language throughout BA. This indirect language is NEPA-speak!


More detailed impacts related to topography, hydrology, vegetation, and climate change are discussed below.


TOPOGRAPHIC CONSIDERATIONS


The greatest impacts to topography would be caused by the tailings, waste rock, and heap leach piles, which require blading and filling of numerous canyon bottoms and changing landforms from natural undulating topography to monolithic, relatively flat-topped, benched or terraced industrial shapes, and the open pit. The modified topography would contrast with the existing landscape in the short and long term because landforms would not blend into the natural landscape. Mine adits and shafts provide roosting habitat for bats. The preferred alternative would directly impact 22 mine adits and shafts in the action area because they occur within the footprint of the proposed mine. Construction and operation of the mine pit, tailings, waste rock, and leach facilities may result in the loss of mine adits and shafts. 


HYDROLOGIC CONSIDERATIONS


The following is a summary of impacts to key water resource characteristics (Montgomery and Associates Inc. 2010; Myers 2010; Tetra Tech 2010): 


At the mine site, dewatering during active mine life would cause water losses from the regional aquifer, composed of both fractured rock near the mine site and basin fill in the Cienega Creek basin. These water losses would be perpetuated after closure of the mine because of evaporation from a pit lake that would form. It would take hundreds of years for the aquifer to equilibrate to these changes. 


Groundwater drawdown greater than 100 feet is expectedmodeled to occur in the immediate vicinity of the site. Less drawdown wouldis modeled occur to the north along Davidson Canyon, to the east toward Cienega Creek, and to the south toward Empire Gulch. Drawdown estimates vary between models. 


There are two springs (Reach 2 and Escondido Springs) that support surface flow in Davidson Canyon. These springs most likely are not connected to the regional aquifer, although this is not known with certainty. Davidson Canyon is expectedmodeled to experience a 10% reduction in surface flow in this reach, which could impact these springs. The regional aquifer is modeled to experience drawdown at Reach 2 Spring (less than 0.01 feet 20 years after mine closure to approximately 1 foot 1,000 years after mine closure), which if it were to occur could also reduce flow if the spring is connected to the regional aquifer. Groundwater drawdown and reduction of ephemeral storm flow wcould likely potentially impact riparian vegetation. 


Stormwater flows are modeledexpected to decrease by less than 5% at the confluence of Davidson Canyon and Cienega Creek and by less than 1% below the confluence within Cienega Creek, hence reducing surface water at these reaches.


Surface water models indicate that the proposed project activities will result in a 3.8% decrease of sediment yield at the confluence of Davidson Canyon and Cienega Creek.  Given the characteristics of Davidson Canyon as a transport-limited system, change in sediment yield is not expected to have any impact through scour or aggradation.


Hydroriparian and mesoriparian habitat is considered the most likely to be impacted by potential changes in groundwater level. Based on Pima County mapping, the amount of hydroriparian and mesoriparian habitat along Davidson Canyon is approximately 17.2 acres. WestLand estimates the amount of Class V habitat along Davidson Canyon as 204.7 acres, along approximately 4.4 linear miles. Based on field investigations, WestLand (2011c) indicates that these areas reflect mesoriparian habitat. Aside from these mesoriparian areas, WestLand identified an additional 471.2 acres of xeroriparian areas (identified as Class II through IV) in Davidson Canyon. These areas could be impacted by reductions in surface water flow. WestLand (2011c) conducted an analysis specific to the likely effects of the mine on riparian habitat along Davidson Canyon. The following summarizes their conclusions: 


· While xeroriparian vegetation in upper Davidson and lower Barrel canyons will be affected and could experience sublethal effects that include canopy dieback, the upland-associated species that characterize these habitats are better able to withstand fluctuations in water availability. The isolated pockets of mesic vegetation in upper Davidson Canyon, however, are expected to experience greater sublethal effects and could experience mortality. As a consequence, species composition (e.g., increased nonnatives) of these areas could change and habitats identified as either transitional between xeroriparian and mesoriparian or mesoriparian in character could become decidedly xeroriparian in nature. 


Impacts due to drawdown of regional groundwater are expectedmodeled to be negligible and immeasurable in Cienega Creek until at least 50 years after mine closure (reduction of 0.01 cubic feet per second). Drawdown could reduce surface flow by up to 0.04 cubic feet per second after 150 years and could reduce surface flow by up to 0.09 cubic feet per second after 1,000 years after mine closure. On average, this represents only 1% to 3% of annual flow after 1,000 years; however, impacts could be much greater during critical periods of low flow. During critical times of the year (May and June), even small flow reductions could cause some portions of Cienega Creek to stop flowing. Overall, the modeled decreases in groundwater (less than 1 foot) would occur over a long period of time but could cause changes in riparian vegetation extent or health, and the reduction in stream flow could impact aquatic species needing standing or flowing water.  Note that these modeled results are likely beyond the ability of the groundwater flow models to accurately predict, and that alternative methods of estimating impacts are being investigated.  However, it can be said that 1) the models suggest drawdown could occur, and 2) water will be lost in perpetuity from the basin, suggesting that the potential for impacts to Cienega Creek cannot be ruled out.	Comment by cgarrett: If this seems like taking a step backwards from very specific to more generic, that’s absolutely the case.   We very likely will be changing the EIS to step away from modeled predictions on Cienega Creek because the models aren’t good enough to make those estimates.  I’m trying to make sure the BA doesn’t grossly contradict the EIS.


Based on Pima County mapping, the amount of hydroriparian and mesoriparian habitat along Cienega Creek between the confluence with Gardner Canyon and the confluence with Davidson Canyon is approximately 490.9 acres. Hydroriparian and mesoriparian habitat is considered the most likely to be impacted by potential changes in regional groundwater level. 


Impacts are expected to be negligible and immeasurable in the field at Upper Empire Gulch Springs until at least 50 years after mine closure at which time groundwater drawdown is modeled to be 0.2 feet (Myers 2010) to 0.5 feet (Tetra Tech 2010). Groundwater drawdown would likely cause die-back in some riparian vegetation and would reduce spring or surface flow. Based on Pima County mapping the amount of hydroriparian and mesoriparian habitat in Empire Gulch is approximately 58.3 acres.  As before, given model uncertainty alternative methods are being investigated for estimating impacts.


Impacts are expected to be negligible and immeasurable in the field in Lower Gardner Canyon until at least 130 years after mine closure at which time groundwater drawdown is modeled to be 0.8 feet (Tetra Tech 2010). Groundwater drawdown would likely cause die-back in some riparian vegetation and would likely reduce spring or surface flow. Based on Pima County mapping the amount of hydroriparian and mesoriparian habitat in Lower Gardner Canyon is approximately 139.6 acres. As before, given model uncertainty alternative methods are being investigated for estimating impacts.


Springs would be impacted by surface disturbance and by drawdown in the regional aquifer. Specifically, impacts to Scholefield No. 1 and Fig Tree springs are likely to occur within the active life of the mine as a result of drawdown in the regional aquifer. Four additional locations within the action area (but outside the fence line) are fed by groundwater (Box Canyon – Dam Structure, Empire Gulch, Well in Ophir Gulch, and South Sycamore Canyon), and impacts to these areas could start as soon as by the end of active mining to as late as 50 years after closure of mine. Approximately 0.8 acre of riparian vegetation associated with these springs likely would be lost completely (WestLand 2010b). 


Stock tanks would be impacted by surface disturbance, but reductions in surface water flow are not expected to affect the use of stock tanks nor any vegetation adjacent to stock tanks. 


Springs, stock tanks, and seeps provide habitat for aquatic plant and animal species within the action area. The preferred alternative would directly impact 12 springs and seeps because they occur within the proposed footprint of the mine and would indirectly impact 52 springs and seeps in the action area owing to groundwater drawdown associated with the mine pit. It should be noted that additional spring research is being conducted that may clarify the source of water for springs and change the potential number of springs impacted. The areas to be potentially impacted by the proposed project include downstream impacts to springs and drainages receiving surface water discharge from the mine site, including Davidson Canyon wash to the confluence with lower Cienega Creek and downstream to Pantano Dam, and springs and seeps within the area of projected groundwater drawdown associated with the mine pit. Springs and seeps are affected not only by groundwater level changes but also by the footprint of the preferred alternative. The preferred alternative would directly impact 19 stock tanks because they occur within the footprint of the proposed mine; however, Rosemont Copper would replace or repair water guzzlers, stock tanks, and other human created water supply structures lost to wildlife or grazing use, whether through direct or indirect project related impacts. The result would be no net loss in the current pre-project number of human created water sources for livestock and wildlife. 


The results of geochemical modeling for the mine pit lake and studies of the expected water quality from heap leach seepage indicate that various contaminant levels that would result from these mining processes may exceed aquifer or surface water quality standards for wildlife. The mine pit lake water quality could exceed standards for silver, cadmium, lead, copper, mercury, selenium, and zinc. Silver is known to be a bactericide and is toxic to aquatic species. Cadmium is highly toxic to wildlife, is carcinogenic and teratogenic, and can have sublethal and lethal effects at low environmental concentrations. It affects respiratory functions, enzyme levels, muscle contractions, growth reduction, and reproduction. Cadmium is known to bioaccumulate in the food chain. Lead is carcinogenic and adversely affects reproduction, liver and thyroid function, and disease resistance. The main potential ecological impacts result from direct exposure of algae, invertebrates, and freshwater fish and amphibians. It can be bioconcentrated from water but does not bioaccumulate. Copper is highly toxic in aquatic environments and affects fish, invertebrates, and amphibians. A portion of mercury released into the environment is transformed by abiotic and biotic chemical reactions to organic derivatives, such as methylmercury, which bioaccumulates in individual organisms, biomagnifies in aquatic food chains, and is the most toxic form of mercury to which wildlife are exposed. Risks from selenium are primarily associated with aquatic species. Selenium is a bioaccumulative pollutant, and aquatic life is exposed to selenium primarily through diet. Risks stem from aquatic life eating food that is contaminated with selenium, rather than from direct exposure to selenium in the water. Zinc can adversely affect growth, survival, and reproduction in aquatic species. 


There is significant uncertainty associated with the modeled surface water and groundwater impacts to Davidson Canyon, Empire Gulch, and Cienega Creek. This uncertainty is associated with the conceptual hydrologic framework, the time frame involved, and the magnitude of the modeled impact (Montgomery and Associates Inc. 2010; Myers 2010; Tetra Tech 2010).


Conceptual hydrologic framework. While modeled as one large regional aquifer, the hydrologic connection between the fractured bedrock aquifer that will be dewatered during mine operations and by evaporation from the mine pit lake, and the basin fill aquifer through which Cienega Creek flows, is poorly understood. Modeled impacts could be either less or more, depending on the nature of the hydrologic connection between these two aquifers, and the nature of the connection of Cienega Creek with the basin fill aquifer.


Time frames. The modeled reductions in base flow are predicted to occur 1,000 years in the future. The farther into the future modeling is conducted, the greater the potential that small variations in modeling parameters can result in large errors in prediction. While modeling was conducted to 1,000 years in order to allow the aquifer to come to equilibrium, impacts predicted over this long time frame are speculative, and impacts to streamflow are less speculative for shorter modeled time frames. No impacts are modeled to occur until approximately 50 years after closure of the mine, and impacts over this time frame are more reasonably predicted by the groundwater models. Impacts modeled at 150 years to 1,000 years into the future are much more uncertain.


Magnitude of impact. The amounts of drawdown that would result in this reduction are extremely small, and in fact are smaller than the margin of error for the models. For instance, the Montgomery Mine Site model predicts a drawdown less than 0.01 foot in Cienega Creek; this same threshold was used as the convergence criteria for the model. This means that changes in water level less than 0.01 foot were considered irrelevant to the model solution. However, when considering the minimum monthly flow values from 2001 to 2010 in Cienega Creek near Sonoita (U.S. Geological Survey streamgage #09484550), the Tetra Tech model (2010) predicts a reduction in flows by an amount greater than the minimum monthly flow value in May and June at this location 170 years after mine closure. 


While it may be possible to use the existing models to speculate on effects to listed species hundreds of years into the future, such an exercise may not be particularly useful or informative. The uncertainty associated with the models themselves (identified above), combined with the unpredictable nature of distant future resource conditions would prohibit any meaningful analysis of effects to individual species. For the analyses that follow, we attempt to fully disclose the predicted changes in groundwater hydrology and stream flow identified by the models, but our analysis of direct and indirect effects to individual species does not rely heavily on the very long term modeling results, especially those extending beyond 50 years after mine closure. Additionally, the actual impacts of groundwater drawdown, combined with the impacts of global climate change over time within the action area, are uncertain. 


The approach used for the effects analysis, especially concerning aquatic-dependent species, recognizes that there is significant uncertainty associated with modeled predictions of impacts to water levels and flow from regional groundwater drawdown, climate change, natural seasonal variation in water flow, lack of specific surveys, and the extremely long time frames involved. However, the Forest believes the effects analysis can proceed on the basis of the following criteria:


· The Forest understands it is the position of the USFWS, as stated during a meeting conducted March 8, 2012, that when faced with uncertain information and analysis but where effects are still within the realm of possibility, it is best to err on the side of caution.


· There are no time limits on determining effects. While the ability to model effects hundreds of years in the future with any accuracy is not possible, the models are useful in identifying that it will indeed take hundreds of years for the hydrologic system to equilibrate. The long time frame that impacts may take to manifest is a reason to err on the side of caution, rather than a reason to dismiss the importance of those possible impacts.


· Over such long time frames, modeled predictions by necessity must use long-term averages for precipitation and evaporation. Natural systems, however, experience seasonal fluctuations that may result in small reductions in water level or flow having inordinately large impacts to habitat and aquatic species. The inability to accurately model impacts during these critical seasons (pre-monsoon) over the long term represents another reason to err on the side of caution.


Vegetation Communities Considerations


Vegetation communities would be disturbed by construction, operation, and maintenance activities that remove existing vegetation. Permanent, direct impacts to vegetation communities from the preferred alternative would result from the removal of approximately 7,016 acres of vegetation: 3,310 acres of semidesert grassland, 3,472 acres of Madrean evergreen woodland, 0 (no) acres of Chihuahuan desertscrub, and 77 acres of riparian vegetation (Brown 1994). Although the Sonoran desertscrub biotic community is located outside the analysis area, there are portions of the analysis area that exhibit characteristics of Sonoran desertscrub that may be directly or indirectly impacted by the proposed project. Groundwater drawdown would be expected to cause reduction in the health and extent of riparian vegetation. Additionally, the preferred alternative may create conditions conducive to the introduction, establishment, and/or spread of nonnative species, which may out-compete native vegetation and degrade plant communities within the entire action area. 


Climate Change Considerations	Comment by Angela Barclay: Note to self - all the references in this section came from Larry and Victoria scanned them  – they need to be added to the Lit Cited


Climate change has been a topic of discussion for many years; however, integrating its science into management was not a Forest Service priority until 2008. Then-chief, Abigail Kimbell, made climate change one of her national priorities in a letter to the Forest Service National Leadership Team, stating it was “one of the most urgent tasks facing the Forest Service” (reported in: U.S. Forest Service 2009a). The process and responsibilities for addressing climate change was formalized following the issuance of that letter, and the Forest Service drafted a strategic framework for responding to climate change (U.S. Forest Service 2008). The first steps in implementation of this strategic framework were addressed by another white paper (U.S. Forest Service 2009b) that helped direct the integration of science and management. This led to the “national roadmap for responding to climate change” (U.S. Forest Service 2011) and the climate change scorecard (U.S. Forest Service 2010), an index to demonstrate Forest Service progress and accountability at the National Forest and Grassland and Research Program levels. Although there are numerous strategic components to integrating climate change at the project level, the most pertinent ones for a BA are addressed here. One of the charges of the Forest Service at the project level (U.S. Forest Service 2011:25) is:


Addressing climate change in planning and analysis by doing the following:


· Incorporating climate-related vulnerabilities and uncertainties into land management and project-level environmental analyses.


· Discussing how a range of uncertain future climate conditions might affect the expected consequences of proposed activities.


The draft Coronado National Forest Land Resource and Management Plan (U.S. Forest Service 2012:Appendix A), which is undergoing revision, contains a large section on climate change. That section was drafted by a climatologist at the Washington Office of the Forest Service (Leslie Brandt), and is very useful as a stand-alone resource for determining potential effects of climate change, specifically for the Coronado National Forest.


There is no specific requirement to address climate change in a BA; however, the direction to Forest Service climate change coordinators from the national guidance team is to “integrate climate change into everything we [Forest Service personnel] do.” An EIS garners information for effects disclosure from specialist reports (among other sources), including the biological evaluation and BA, so this avenue seems apropos for large projects. Further, USFWS recommended that climate change be addressed in this BA (SWCA 2012), to help in their analyses for compliance within the ESA. The USFWS agreed that a narrative and species vulnerability assessments for threatened and endangered species occurring in the action area of the proposed project was prudent.	Comment by Angela Barclay: Larry - not sure what this is referencing – meeting minutes?


The purpose of this section in the BA is to meet Forest Service requirements to disclose potential effects, vulnerabilities and risk, uncertainties, and display how the project can mitigate effects to threatened and endangered species through design criteria and conservation measures. 	Comment by Angela Barclay: Larry - Move this up to EFFECTS ANALYSIS section? Or just to top of Climate Change section?


Responding to climate change is often viewed as problematic because of perceived uncertainties in modeling future climate scenarios; however, there are past and present data to show that climate change is currently occurring, not just being modeled in the future. Observations and data of current trends are based on sound science (Doster 2007, Lenart 2007a, Serreze 2011), and will certainly occur into the future, unless the causative agents (i.e., greenhouse gas emissions) are stopped. While uncertainty does exist in some predictions, there is much published information about current effects and models that are in agreement by most researchers. With regards to potential effects to biological resources (including threatened and endangered species), the following are considered in this BA (most of these factors are interrelated):


· Mean annual temperature


· Winter precipitation


· Summer precipitation


· Water loss


· Upland environments


· Aquatic environments


· Species risks and vulnerabilities


· Uncertainties


· Synergistic effects and stressors


· Mitigation and adaptive management


There is much published literature and agreement among climatologists that there has been, and will continue to be, an increase in mean annual temperature, with a corresponding frequent drought cycle due to increased evapotranspiration in the American Southwest (Lenart 2007a, b; Seager et al. 2007; CLIMAS 2010; MacDonald 2010; Williams et al. 2010; Bogan and Lytle 2011; Munson et al. 2012). There are online resources that track drought conditions, including the University of Arizona Climate Assessment for the Southwest (http://www.climas.arizona.edu/sw-climate/drought-monitoring) and the National Integrated Drought Information System (http://www.drought.gov/portal/server.pt/community/drought_indicators/us_drought_monitor). 	Comment by Angela Barclay: Heidi/Victoria - Does this need to be referenced differently?	Comment by Angela Barclay: Heidi/Victoria - Does this need to be referenced differently?


Winter precipitation has been reduced in the past two decades or more, and the prediction is that this trend will continue (Lenart 2007x). The decrease in winter precipitation manifests itself in several ways, including reduced snowpack and earlier snowmelt. This has implications for groundwater, surface water, and terrestrial ecosystems, which could affect threatened and endangered species to varying degrees. Mean annual temperature, winter precipitation, and drought are related, so these are often addressed together in the literature. 	Comment by Larry Jones: Lenart 2007—probably best to cite the whole “Global warming in the Southwest” booklet, as it includes several contributions that discuss winter precip and groundwater recharge. I don’t remember if that is Lenart 2007 a, b, c, or what


There is much less confidence in the rainfall patterns of the North American monsoon (summer rainy season) because of high variability, despite considerable research on the topic (Comrie and Glenn 1998; Cavazos et al. 2002; Sheppard et al. 2002; Lenart 2007c; Notraro and Gutzler 2012). Observations of trends and models of predictions for summer rains are currently the biggest source of climate change uncertainty in the Southwest. There is evidence that monsoonal rains have been occurring earlier in the season. Monsoonal rains account for about one-half of our annual precipitation, so this is a significant source of uncertainty especially when considering that the monsoon is during the summer, and the increased mean annual temperature applies to the summer as well as winter. The American Southwest is the hottest place in the United States, and among the most arid, even without changing climate considerations; thus, when daytime highs are higher than under historic conditions, evapotranspiration can be significant. Because of the variability, extremes are more commonplace than historically. On one extreme is drought, and on the other extreme is unusually heavy precipitation. The former has already been addressed, but drought in summer means that the period of surface-water absence is extended. On the other end of the spectrum, heavy rains translate to flooding, and while this influx of water may seem   positive for biological resources, water from heavy rains results in a net loss of surface and/or groundwater. The take-home message with regards temperature and precipitation under the recent climate change observations and models is that the Southwest is becoming a hotter and drier place (e.g., Lenart 2007a; MacDonald 2010; Williams et al. 2010). 


Climate change itself is a threat to rare plants and animals because it affects the habitats where the species occur and upsets the natural balance with which species evolved. The most obvious effects are to aquatic and riparian resources: under a hotter and drier climate, surface water is generally less available than it was historically. There are numerous references that describe a decline in aquatic resources due to an altered climate (Lenart 2007d; State of California 2008; Bogan and Lytle 2010; DOI BOR 2010; MacDonald 2010; Reiman and Isaak 2010). The most at-risk group of threatened, endangered, and sensitive species on the Coronado are those associated with the aquatic environment (Jones 2010, Jones and Peery 2011). Although there are many threats that affect aquatic organisms, climate change has been shown to be a causative agent to population declines. For example, the extended period of surface water absence during recurring droughts leading up to 2003 was likely a contributing factor in the decline of Chiricahua Leopard Frogs from the Galiuro Mountains on the Coronado (Jones and Sredl 2005). These aquatic frogs require perennial or near-perennial bodies of water to survive. This example could be repeated throughout the Coronado, as aquatic species have declined almost categorically across the Coronado, in part due to a loss of surface water; however, if there are back-to-back wetter years, species may recolonize areas where they have been extirpated (climate change is a trend with averages and variability over time, not an absolute for any given year or short set of years). Although groundwater and surface water are often considered separately in analyses, as they are for the proposed project, both sources are needed to have surface water available.


Riparian areas are the interface between aquatic and terrestrial ecosystems. Because of the presence of water and enhanced vegetation in riparian areas, many threatened, endangered, and sensitive species have been have also been identified as inherently at-risk under a hotter and drier climate on the Coronado (Jones 2010, Jones and Peery 2011). Riparian areas are somewhat difficult to assess because of a complex and dynamic nature (let alone the difficulties of defining “riparian”), but are generally considered to be at risk from increased aridity and precipitation affecting streams and rivers (Scott et al. 2000; Serrat-Capdevilla et al. 2007). Riparian areas also are affected by loss of surface and ground water.


The link between climate change (i.e., decreased surface water, drought, evapotranspiration, etc.) and aquatic and riparian areas seems like an obvious one, but terrestrial systems are also affected by climate change. The dominant vegetation community in the action area is semi-desert grassland, and these ecosystems are affected by increased mean annual temperature and altered precipitation patterns; however, the impacts of these changes in climate on rare plants and animals is difficult to assess because of inherent complexities (Hunt et al. 1991; Lenart 2007e). Some models have shown that grasslands will not only persist, but will expand; indeed, on the Coronado, the future condition of ecotones between deserts and grasslands could go either way: desertification or grassland expansion, or even grassland conversion into shrublands. This is one of the uncertainties (along with summer rainfall patterns) that the Rocky Mountain Research Station encountered when building Species Vulnerability Assessment models for the Coronado (Coe et al., in prep; Bagne et al. 2011; Davison et al. 2012). Part of the uncertainty is due to numerous variables that feed into models, such as the variable ecological traits of the many plants that occur in grasslands. In particular, non-native species of grasses are widespread on the Coronado and their ecological roles are not yet completely realized. Uncertainties aside, grasslands are diverse ecosystems on the Coronado, and th reptiles, small mammals, and wintering birds that in habitat them are particularly diverse (Brown 1980; Finch 2004a, b; Barsuto and Hadley 2006; Jones and Lovich 2008; Jones 2010, in press). In summary, grasslands are threatened on many fronts in the Southwest (summaries in Finch 2004a, b), but the role of climate change is complex and uncertain; however, a hotter, drier environment itself can also affect many terrestrial wildlife species negatively, including many grassland birds (Bock and Bock 1999).


Vulnerability assessments are a requirement of the Forest Service Climate Change Scorecard, but have not been completed for the Coronado; however, there is guidance (Glick et al. 2011), and viability assessment has been partially accomplished through the Land and Resource Management Plan appendix on climate change (U.S. Forest Service 2011) and species vulnerability assessment (Coe et al., in prep; Bagne et al. 2011; Davison et al. 2012). For the latter documents, a few species were selected for the prototype program on the Coronado. All 15 species analyzed were considered to be vulnerable to climate change (Davison 2012; Coe In prep.) using the System for Assessing Vulnerability for Species (SAVS) approach (Bagne et al. 2011).  Each species was given a vulnerability score (index) that ranged from 1 (slightly vulnerable) to 10 (highly vulnerable). The species with the highest vulnerability indices were Yellow-billed Cuckoo (8), Chiricahua Leopard Frog (9), and Mexican Gartersnake (10). These are the only species of those assessed that are federally listed as threatened, endangered, or candidates under ESA, and are the species with the closest ties to a riparian or aquatic environment (with the exception of the American Bullfrog, an aquatic, invasive species, which had the second lowest score). These vulnerability indices do not bode well for rare, native, aquatic species.


Climate change is changing the face of biodiversity at a global scale. Scientists recognize that climate change is increasing the rate of extinctions both locally and globally (Currie 2001; Thomas et al. 2004; Gibbons et al. 2000; Lannoo 2005; Sinervo et al. 2010) to the point of recognizing the recent, global loss of species being the only major extinction event due to anthropogenic causes (an online search produces scores of references about the sixth major (or Holocene) extinction). 


Effects of climate change do not necessarily work independently of other factors, resulting in synergistic effects that can exacerbate climate change. Synergistic effects can be additive, multiplicative, or any combination of interactions. The causes of synergistic effects are often termed “climate change stressors”, and can include urbanization, water diversion, invasive species, grazing, etc. For example, climate change caused drought, and grazing further stressed the already drought-stricken grassland, which in turn caused a significant reduction of grassland birds in areas grazed by cattle Bock and Bock (1999). Literature suggests that invasive species (Rahel and Olden 2008, Fogarty 2010) and wildlife disease (Daszak et al. 2000; Harvell et al. 2002) are also on the increase due to synergism with climate change. It is important to recognize stressors because climate change cannot be reversed at the project level, but certain stressors can be managed to varying degrees. 


The narrative above provides an overview of climate change considerations in the American Southwest, and the responsibility of the Forest Service for integrating climate change science into management, especially at the project level. It also sets the stage for discussions of climate change as they are likely to affect threatened and endangered species in the action area of the proposed project. It also gives us the basis for developing conservation measures to manage for threatened and endangered species, and retain biological diversity (see Hannah et al. 2002a, b; Hunter et al. 2010), as well as adaptive management options (Peterson et al. 2011). It must be realized, however, that there are physiological and other constraints to species adaptability. For example, some species cannot shift elevation or range to adapt (Forero-Medina et al. 2010), and such is the case for those species in the northern Santa Rita Mountains. General effects are discussed below, but species-specific effects were discussed above for each species in the Federally Listed Species and Designated or Proposed Critical Habitat section.


For terrestrial ecosystems, the environment is expected to get hotter and drier due to an increase in mean annual temperature and reduced annual precipitation. The action area is dominated by semi-desert grasslands, with inclusions of Madrean encinal woodlands, especially as stringers of larger trees along drainages (McLaughlin and Van Asdall 1977). In and near the footprint of the mine there are currently no perennial streams, so most of the riparian habitat is limited to larger (than upland) oak trees, and a few deciduous trees in the major drainages. Uplands that are grasslands are dominated, or likely to become dominated after mine implementation, by Lehmann lovegrass, a non-native species that has been spreading in the area. Although the Rosemont Copper Company will produce an invasive species management plan, history has shown that the invasion by Lehmann lovegrass may be inevitable. There has been little research on the effects of this grass, although Litt and Steidl (2011) have shown that small mammal communities are different in Lehmann lovegrass-dominated grasslands than native grasslands in southeastern Arizona. It is possible that Lehman lovegrass can be managed by prescribed burning, wildfire, or grazing to open the canopy, so that the habitat more naturally approximates a native bunchgrass life form structure (Litt and Steidl 2011).


The xeroriparian habitats in the immediate vicinity of the proposed project would likely decline in quality for wildlife due to altered surface flow (per Mine Plan of Operation) and groundwater drawdown because of the pit lake. If increased evapotranspiration of climate change is added to this, there is a synergistic effect that will likely cause a reduction in growth, or increase in mortality, of large oak and deciduous trees. The large trees in the vicinity of ephemeral drainages are important structural components for wildlife, and many species of riparian birds have been documented using ephemeral drainage riparian areas in the project area, including the Yellow-billed Cuckoo (Russell et al. 1977). Coleman’s Coral-root, a rare plant with population viability concerns, also occurs in ephemeral riparian areas, and has a complex (and possibly sensitive) symbiotic association with oaks and fungi (Baker 2003; Catling 2004; Coleman 2002; Leake 1994).


How climate change relates to mine-related effects to Empire Cienega, Las Cienegas National Conservation Area, and springs, seeps, and streams within the action area is more difficult to assess. It has been pointed out that there are uncertainties in the models used to predict effects to these outlying areas, and it would seem that adding more uncertainties of climate change into the existing models is not prudent; the result of adding climate change to the model would result in extremely low confidence in the model output (concurrence to this statement was given by the Coronado hydrologist). However, effects of climate change to these areas—increased annual temperature, decreased precipitation (including summer storm floods that do little to add to the local water table), increased evapotranspiration, and increased drought cycles—is inevitable. Of course, climate change is happening and will continue to happen with or without the proposed project. This must be viewed holistically for its qualitative synergistic effects, because it is not possible to make accurate predictions about when off-site areas would be affected or to what degree. Also, there is uncertainty how threatened and endangered species will be affected (except that unmitigated, effects would be declines in species and habitats) and when the effects would take place.The effects of climate change in valley riparian areas, such as the loss of aquatic habitat and native fishes, frogs, and gartersnakes, are already apparent.


Despite a rather ominous outlook for plants and animals under climate change, there are many mitigations and conservation measures that can be developed to help ameliorate the situation. There are already many design criteria built into the MPO of the proposed project. For example, dry-stack tailings help to conserve water. Additionally, stormwater that is being diverted can be used to benefit aquatic organisms. As an example, stock tanks that are kept filled with water can be used as outdoor ranariums for propagating Chiricahua Leopard Frogs and can function as emergency drought relocation ponds. A monitoring and conservation plan for invasive species can keep check on Lehmann lovegrass and American Bullfrogs. Over-arching design critera and species-specific conservation measures are outlined in other parts of this BA; however, it is also important for the proponent of the proposed project to demonstrate how they are managing for sustainable operations (i.e., reducing the environmental footprint through recycling, carpooling, minimizing greenhouse gases, etc.), a requirement of the climate change scorecard.












 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.








From: Angela Barclay
To: Jones, Larry -FS; Gerhart, Richard A -FS
Subject: RE: DRAFT Biological Assessment for review for meeting on 14 February 2012
Date: Friday, February 10, 2012 1:09:39 PM


Rick and Larry,
 
Please let me know how you would like this meeting to be run. We can be prepared to give some
sort of presentation at the beginning and work through the outline, or just inject appropriate
information as necessary and let you run the meeting. Please let me know by early Monday. We
can chat about it if you would like…
 
Thanks,
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Thursday, February 09, 2012 2:00 PM
To: Angela Barclay
Cc: Gerhart, Richard A -FS
Subject: RE: DRAFT Biological Assessment for review for meeting on 14 February 2012
 
Rick and I concur--this agenda looks great.  Do you want to send it out or me?
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Thursday, February 09, 2012 9:26 AM
To: Jones, Larry -FS
Cc: Gerhart, Richard A -FS
Subject: RE: DRAFT Biological Assessment for review for meeting on 14 February 2012
 
Hi Larry,
 
I drafted an agenda for the meeting (attached). Please let me know if you would like me to make
any changes.
 
Thanks,



mailto:abarclay@swca.com

mailto:ljones02@fs.fed.us
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Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Thursday, February 09, 2012 8:28 AM
To: Radke, Marcia F (mradke@blm.gov); Gerhart, Richard A -FS; Angela Barclay; jeff simms
(Jeff_Simms@blm.gov); kathy arnold (karnold@rosemontcopper.com); brian lindenlaub
(blindenlaub@westlandresources.com); jim tress (jtress@westlandresources.com);
Jean_Calhoun@fws.gov; jason_douglas@fws.gov; scott_richardson@fws.gov; JWindes@azgfd.gov; jeff
sorensen (jsorensen@azgfd.gov); jsturgess@augustaresource.com
Cc: dan moore (d3moore@blm.gov); Melissa Polm; Roth, Melinda D -FS; Everson, Beverley A -FS;
Laford, Reta -FS
Subject: RE: DRAFT Biological Assessment for review for meeting on 14 February 2012
 
Just a reminder that 14 Feb (Valentine's Day) is our Draft Biological Assessment review day. Our
meeting will be in the federal building, 300 W Congress. It will begin at 0930 (according to my
original email below) in Basement A. We will go as long as we need, or up to about 1530. Assuming
we don't end by 11:30, we'll have an hour lunch break. This is really a pretty informal meeting so
there is no formal agenda--we are just seeking input and discussion as needed on the draft
Biological Assessment for the proposed Rosemont copper mine.
 
According to a recent email, only Forest Service employees are allowed to park in our compound at
the federal building, so you could walk (from FWS….think of it as wellness) or park in one of the
many public parking lots--I think most people use the state building parking lot just east of the
freeway.
 
See you Tuesday!
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Jones, Larry -FS 
Sent: Wednesday, January 25, 2012 5:03 PM
To: Radke, Marcia F (mradke@blm.gov); Gerhart, Richard A -FS; angela barclay (abarclay@swca.com);
jeff simms (Jeff_Simms@blm.gov); kathy arnold (karnold@rosemontcopper.com); brian lindenlaub
(blindenlaub@westlandresources.com); jim tress (jtress@westlandresources.com);
Jean_Calhoun@fws.gov; jason_douglas@fws.gov; scott_richardson@fws.gov; JWindes@azgfd.gov; jeff
sorensen (jsorensen@azgfd.gov); jsturgess@augustaresource.com
Cc: dan moore (d3moore@blm.gov); Melissa Polm (mpolm@swca.com); Roth, Melinda D -FS; Everson,
Beverley A -FS; Laford, Reta -FS
Subject: DRAFT Biological Assessment for review for meeting on 14 February 2012
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Attached is the deliberative draft Biological Assessment for your review. Please look it over for our
meeting on 14 February 2012 at the Tucson federal buidling (basement conference room 0930).
Agency contacts may wish to have their specialists review the appropriate sections for their input.
Of course, this is a draft and it is subject to change, so we welcome input at this stage from the
federal agencies, the proponent, contractors representing the agencies and proponent, and Arizona
Game and Fish Department (per Memorandum of Understanding).
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Jones, Larry -FS
To: Orlanthia Henderson
Subject: RE: Reminder: Coop agency bio meeting 8-1100 AGFD, Tues 24 July 2012
Date: Tuesday, July 24, 2012 3:41:41 PM


Orlanthia—
 
My humblest apologies! When I went to AGFD, our host was on annual leave, so I was unsure of
the conference call capabilities….and then I remembered I printed out your phone number back at
the office and neglected to bring it with me to notify you. My only excuse is that I was up at 1:00
AM and at work by 4:00 AM, so I was kinda groggy. If it is any consolation, I had a conference call
this afternoon, but no one told me they changed the number, and by time I tapped into it, I found
out another person had stolen my time slot…so kind of a karma-like thing. Again, sorry for any
inconvenience. Maybe next time (I will not be here for the hydrology-biology mitigation meeting).
 
Larry Jones
Biologist
Wildlife, Fish, and Rare Plant program
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Orlanthia Henderson [mailto:ohenderson@ci.sahuarita.az.us] 
Sent: Monday, July 23, 2012 3:43 PM
To: Jones, Larry -FS
Subject: RE: Reminder: Coop agency bio meeting 8-1100 AGFD, Tues 24 July 2012
 
I do not have comments but would like to listen to the discussion.  I was unable to attend the first
meeting.
 
Orlanthia
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Monday, July 23, 2012 3:38 PM
To: Orlanthia Henderson
Subject: RE: Reminder: Coop agency bio meeting 8-1100 AGFD, Tues 24 July 2012
 
Orlanthia--
 
I can check when we get there tomorrow. Are you wanting to comment on mitigations for
biological resources? We did have some other cooperators show up at our last meeting that
thought they were to have input on mitigations in general, or for geology, so they left because they
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had no input for plants and animals.
 
Larry Jones
Biologist
Wildlife, Fish, and Rare Plant program
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Orlanthia Henderson [mailto:ohenderson@ci.sahuarita.az.us
] 
Sent: Monday, July 23, 2012 3:22 PM
To: Jones, Larry -FS
Subject: RE: Reminder: Coop agency bio meeting 8-1100 AGFD, Tues 24 July 2012
Mr. Jones,
Is teleconference available?
Orlanthia Henderson
Planner
Town of Sahuarita
Planning & Building Department
Direct (520) 822-8851
Planning (520) 822-8855
Building (520) 822-8866
Fax (520) 822-8876
375 W. Sahuarita Center Way
Sahuarita, Arizona  85629


P Please consider the environment before printing this email.
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Monday, July 23, 2012 9:04 AM
To: brocious@base.sao.arizona.edu; cbeck@azdot.gov; daniel_j_moore@blm.gov; dt1@azdeq.gov;
David.Jacobs@azag.gov; falco@cfa.harvard.edu; gfleming@asmi.az.gov; Julia.Fonseca@pima.gov;
JWindes@azgfd.gov; karen.howe@tonation-nsn.gov; david.stine.1@ang.af.mil; safabritz@azwater.gov;
lee.allison@azgs.az.gov; Leslie.Ethen@tucsonaz.gov; LSwartzbaugh@asmi.az.gov;
Marjorie.E.Blaine@usace.army.mil; nicole.ewing-gavin@tucsonaz.gov; Orlanthia Henderson;
rcasavant@azstateparks.gov; rsejkora@azstateparks.gov; James R. Stahle; TEmery@azdot.gov;
scott_stonum@nps.gov; darla_sidles@nps.gov; Nicole.Fyffe@pima.gov; twade@azgfd.gov; Roth,
Melinda D -FS; angela barclay (abarclay@swca.com); jeff sorensen (jsorensen@azgfd.gov); jonathan
rigg (jrigg@swca.com); Brian Powell (Brian.Powell@pima.gov); jeff simms (Jeff_Simms@blm.gov);
Marcia_Radke@blm.gov; scott_stonum@nps.gov; lpollock@azgfd.gov; jason_douglas@fws.gov;
Upchurch, Jim -FS
Subject: Reminder: Coop agency bio meeting 8-1100 AGFD, Tues 24 July 2012
Co-operative Agency Biologists (and related):
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A reminder that we are having a relatively short meeting tomorrow for an update of conservation
measures for biological resources for the proposed Rosemont copper mine. Jim Upchurch, Forest
Supervisor, will be joining us to provide input and answer questions. The meeting will be from
0800-1100 (and we cannot extend this meeting due to obligations of several people) at Arizona
Game and Fish Department’s Tucson Office.
 
Larry Jones
Biologist
Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Everson, Beverley A -FS
To: Belauskas, Alan -FS; Elek, Arthur S -FS; Kriegel, Debby -FS; Curiel, Eli -FS; Schewel, Heidi -FS; Jones, Larry -


FS; Roth, Melinda D -FS; Shafiqullah, Salek -FS; Lockwood, Sean -FS; Davis, Sarah L -FS; Emmett, Tami -FS;
Keyes, Walter -FS; Gillespie, William B -FS; Copeland, James -FS; Campbell, Andrea W -FS


Subject: FW: Draft Agenda for June 14-15 IDT Meeting
Date: Friday, June 08, 2012 3:36:35 PM
Attachments: June 2012 IDT Meeting Agenda Revised 060612.docx


FYI
 
From: Terry Chute [mailto:tchute99@gmail.com] 
Sent: Wednesday, June 06, 2012 4:30 PM
To: Roth, Melinda D -FS; Everson, Beverley A -FS
Cc: Chris Garrett; Jonathan Rigg; Melissa Polm
Subject: Draft Agenda for June 14-15 IDT Meeting
 
Here is a draft agenda for the IDT meeting next week.  Please note that we are still
discussing how and when to address mitigation – I split it between the days to get water
and biological resources topics on Day 1 to accommodate Salek and Larry’s schedules. 
While there may still be some slight adjustments, we will plan on keeping water and
biological resources on Thursday's schedule.
 
Let me know if you have questions or comments.
 
Terry
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Rosemont ID Team Meeting


June 14, 2010


Agenda





			 Time


			Topic


			Information to Cover


			Presenter 





			9:00-9:15


			Introduction; housekeeping, why we are here


			


			Chris





			9:15 – 9:45


			EIS Status Update


			Provide a general description of where we are in the process, and where we are headed.  Describe what analyses have been revised; which ones are still in progress; and major steps remaining to put the FEIS on the street.





			Chris





			9:45-10:30


Includes break 


			Changes from the DEIS





			Changes to Issues and Factors  


			Terry & Chris





			10:30-12:00





			Changes from the DEIS





			Proposed Action and Alternatives (Including the No Action Alternative)


			Chris, Mel, Terry


 





			12:00-1:00


			Lunch


			


			





			1:00-1:30


			Changes from the DEIS





			Proposed Action and Alternatives (continued)


			Chris, Mel 








			1:30-2:30





			Changes from the DEIS





			Mitigation and Monitoring  - general approach and significant new mitigation


			Jonathan





			2:30-2:45


			


			


			





			2:45-3:00


			Changes to Chapter 3 Organization





			 








			Mel, Terry





			3:00-5:00


			Changes to Chapter 3


			GW Quantity


GW Quality


SW Quantity


SW Quality


Seeps, Springs and Riparian


Biological Resources





			Chris, Mel















June 15, 2010





			Time


			Topic


			Information to Cover


			Presenter 





			8:00-8:30


			Recap from Yesterday


			Q & A - discussion


			Terry





			8:30-9:30


			Changes from the DEIS





			Mitigation and Monitoring (continued from day 1)


			Jonathan





			9:30-10:30


 


			FEIS Analysis Consistency





			Expectations for: cumulative impacts analysis; providing supporting rationale for determination of bounds of analysis; drawing and supporting conclusions, how to address mitigation; role of monitoring; Irreversible and Irretrievable Commitment of Resources; addressing uncertainty, unknown information, and scientific opposition; etc.





			Terry, Mel





			10:30-12:00


Includes break


			Changes to Chapter 3


			Geology, Minerals, Paleontology


Soils


Air Quality 


Lands & Boundary Mgt


Livestock Grazing


Dark Skies





			Chris, Mel, Jonathan





			12-1:00


			lunch


			


			





			1:00-3:30


 


			Changes to Chapter 3


			Visual Resources


Recreation and Wilderness


Hazardous Materials


Fuels & Fire Mgt


Transportation/Access


Noise


Public Health and Safety


Cultural Resources


Socioeconomics & Environmental Justice


			Chris, Mel, Jonathan





			3:30-4:00


			Close Out


			Discussion; Follow-Up Items; Next Steps; Due Dates


			Mel, Terry



















From: Angela Barclay
To: Jones, Larry -FS
Subject: WestLand"s potential effects of lighting report
Date: Friday, January 18, 2013 4:01:26 PM


LLCJ---
 
I was considering adding some additional results/interpretations of impacts of artificial night
lighting from this report to the sections for LLNB, jaguar, ocelot, and CLF, but after reading your
draft SBA I decided that I would just add this section below to the existing Impacts from Night
Lighting section because I feel like what we already have in the EIS adequately covers potential
impacts for all species:
 
“To assess the degree to which lighting from the proposed project could influence areas outside of
the general location of lighting sources, WestLand Resources, Inc. performed two separate analyses
at three points in time during the life of the mine (years 0, 10, and 21.3) (2012): one was to
determine the amount and attenuation of horizontal light from the proposed project, and the other
was to estimate the amount of skyglow that would be produced by the proposed project. In
general, this report indicated that light impacts associated with the project will be most
widespread early in the project (i.e., at year 0), and the most intense light impacts from the
proposed project would occur within, or within 2 miles of, the perimeter fence, but could extent to
up to 12 miles from the center of the proposed project.”
 
Let me know what you think. Thanks!
 
Angela M.D. Barclay, M.S.
Senior Natural Resource Specialist


SWCA Environmental Consultants
343 West Franklin Street
Tucson, Arizona 85701
P 520.325.9194 | F 520.325.2033
 


Visit Our Website: http://www.swca.com  
Find us on Facebook: http://on.fb.me/SWCA-Environmental
See us on LinkedIn:  http://www.linkedin.com/company/swca-environmental-consultants
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From: Jones, Larry -FS
To: JWindes@azgfd.gov
Subject: RE: Biological Assessment review 14 February Basement A, federal building 0900.
Date: Thursday, January 26, 2012 1:13:29 PM


I'm coming by soon with a hard copy of the BA and have it electronically on thumbdrive if you want
to download for color pix.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: John Windes [mailto:JWindes@azgfd.gov] 
Sent: Thursday, January 26, 2012 12:22 PM
To: Jones, Larry -FS
Subject: RE: Biological Assessment review 14 February Basement A, federal building 0900.
 
OK, that sounds good.  I just had another meeting request for the afternoon and needed to know if
I should decline or accept.  I’ll plan on staying with the BA meeting .
 
John Windes
Wildlife Habitat Program Manager
Arizona Game & Fish Department
Tucson Regional Office
555 N. Greasewood
Tucson, AZ 85745
(ph)  520-388-4442
(fax) 520-628-5080
 
Click here to buy your hunting or fishing license online
Click here to enroll in the online Introductory Hunter Safety Class
Click here to enroll in the online Boat Arizona, Boater Safety Class
Click here to sign up for FREE Arizona Game and Fish Department e-news subscriptions
 
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Wednesday, January 25, 2012 6:01 PM
To: John Windes
Cc: Gerhart, Richard A -FS
Subject: RE: Biological Assessment review 14 February Basement A, federal building 0900.
 
I was figuring to let it flow as long as needed, so not scheduling an ending time. I am prepared to go
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until afternoon (after lunch), unless Rick has other designs, so it will probably depends on how
extensive discussions get.  
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: John Windes [mailto:JWindes@azgfd.gov] 
Sent: Wednesday, January 25, 2012 10:12 AM
To: Jones, Larry -FS
Subject: RE: Biological Assessment review 14 February Basement A, federal building 0900.
 
How long do we expect this meeting to last?  Past lunch?
 
John Windes
Wildlife Habitat Program Manager
Arizona Game & Fish Department
Tucson Regional Office
555 N. Greasewood
Tucson, AZ 85745
(ph)  520-388-4442
(fax) 520-628-5080
 
Click here to buy your hunting or fishing license online
Click here to enroll in the online Introductory Hunter Safety Class
Click here to enroll in the online Boat Arizona, Boater Safety Class
Click here to sign up for FREE Arizona Game and Fish Department e-news subscriptions
 
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Wednesday, January 11, 2012 4:17 PM
To: Radke, Marcia F (mradke@blm.gov); Gerhart, Richard A -FS; angela barclay (abarclay@swca.com);
jeff simms (Jeff_Simms@blm.gov); kathy arnold (karnold@rosemontcopper.com); brian lindenlaub
(blindenlaub@westlandresources.com); jim tress (jtress@westlandresources.com);
Jean_Calhoun@fws.gov; jason_douglas@fws.gov; scott_richardson@fws.gov; John Windes; Jeff
Sorensen; jsturgess@augustaresource.com
Cc: dan moore (d3moore@blm.gov); Melissa Polm (mpolm@swca.com); Roth, Melinda D -FS; Everson,
Beverley A -FS; Laford, Reta -FS
Subject: Biological Assessment review 14 February Basement A, federal building 0900.
 
I don't have an agenda any more specific than what I originally wrote below:
 
The general approach will be to discuss each of the federally listed species in the BA, species-by-
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species, and we can discuss potential effects determinations, justification, conservation measures,
and so on. If there is anything you want to make sure I include in the agenda as a discussion topic,
please don't hesitate to contact me.
 
However, we do have a venue…we'll just meet here at the federal buidling, 300 W Congress,
Tucson, AZ, in the Basement A conference room, starting at 0900. We'll have a break for lunch,
then resume, as needed. If you need any info about where we are meeting or parking, please drop
me a line. Parking is generally in public garages in the area.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Jones, Larry -FS 
Sent: Friday, January 06, 2012 4:34 PM
To: Radke, Marcia F (mradke@blm.gov); Gerhart, Richard -FS; angela barclay (abarclay@swca.com);
jeff simms (Jeff_Simms@blm.gov); kathy arnold (karnold@rosemontcopper.com); brian lindenlaub
(blindenlaub@westlandresources.com); jim tress (jtress@westlandresources.com);
Jean_Calhoun@fws.gov; jason_douglas@fws.gov; scott_richardson@fws.gov; JWindes@azgfd.gov; jeff
sorensen (jsorensen@azgfd.gov)
Cc: Jones, Larry -FS; dan moore (d3moore@blm.gov); Melissa Polm (mpolm@swca.com);
jsturgess@augustaresource.com; Roth, Melinda -FS; Everson, Beverley -FS; Laford, Reta -FS
Subject: Proposed copper mine Biological Assessment review 14 February
 
I have set the date for the deliberative draft BA review for the proposed Rosemont copper mine. It
is Valentine's Day, 14 February 2012. We will be sending out a deliberative draft to all of the
agencies and non-government organizations in this email, a minimum of two weeks prior to this
meeting, but it will likely be sooner to give you more review time.
 
I wanted to get the date set by today, but have not yet clinched a venue;  it will be somewhere in
Tucson (FWS and AGFD are booked and the federal building has parking issues). By the middle of
next week I will send out an agenda and venue announcement.
 
Right now I have 12 people listed as attendees, which iincludes all of you in the to: column
("WestLand" was entered in the doodle, so not sure how many people are represented, but I
assumed two). If you are having others join you from your organization or agency, please let me
know ASAP, as a larger group might mean a larger meeting room.  I think we all prefer the meeting
not be too unwieldy.
 
The general approach will be to discuss each of the federally listed species in the BA, species-by-
species, and we can discuss potential effects determinations, justification, conservation measures,
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and so on. If there is anything you want to make sure I include in the agenda as a discussion topic,
please don't hesitate to contact me.
 
Thank you. Please call me or send me an email if you have any questions.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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From: Jones, Larry -FS
To: Upchurch, Jim -FS; Roth, Melinda D -FS; Everson, Beverley A -FS; Barrera, Bobbi L -FS; Edmunds, Linda -FS
Cc: jason_douglas@fws.gov; Jean_Calhoun@fws.gov
Subject: RE: Rosemont/WestLand to Sept 6 meeting?
Date: Friday, August 31, 2012 12:38:50 PM


Bev answered this. She says to invite Rosemont and WestLand, so will do.
 
--LLCJ
 
 
From: Jones, Larry -FS 
Sent: Friday, August 31, 2012 12:18 PM
To: Upchurch, Jim -FS; Roth, Melinda D -FS; Everson, Beverley A -FS; Barrera, Bobbi L -FS; Edmunds,
Linda -FS
Cc: jason_douglas@fws.gov; Jean_Calhoun@fws.gov
Subject: Rosemont/WestLand to Sept 6 meeting?
Importance: High
 
 
In my haste to set up four meetings during my first week back  from a three-week hiatus (amid 500
new emails), I neglected to consider whether or not Rosemont and WestLand would be invited to
the meeting that Jim and Jean asked me (and Jason) to set up regarding proposed Critical Habitat


for Jaguar, and potential conferencing. That meeting is for the 6th of Sept, which of course, is next
week. Since this is related to consultation, I would expect we would invite them as having applicant
status, but I would like to see in black and white what you want me to do.
 
--Larry Jones
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From: Upchurch, Jim -FS
To: Jones, Larry -FS
Cc: Roth, Melinda D -FS; Cordts, Robert -FS
Subject: RE: Proposed date for delivery of BA to FWS
Date: Sunday, May 27, 2012 3:49:30 PM


Thanks Larry for the good clear direction to westland and SWCA….Jim
 
Jim Upchurch
Forest Supervisor
Coronado National Forest
300 West Congress
Tucson, AZ   85701
Office:  520-388-8306
Cell:  520-444-4034
 
From: Jones, Larry -FS 
Sent: Friday, May 25, 2012 2:39 PM
To: angela barclay (abarclay@swca.com); brian lindenlaub (blindenlaub@westlandresources.com); jim
tress (jtress@westlandresources.com)
Cc: Roth, Melinda D -FS; Everson, Beverley A -FS; Upchurch, Jim -FS; Chris Garrett
(cgarrett@swca.com); Ruyle, Jennifer -FS
Subject: Proposed date for delivery of BA to FWS
 
SWCA and WestLand:
 
We have advanced enough on the Biological Assessment for the proposed Rosemont copper
project that I feel I can propose a date for actual delivery of the document to request initiation of
Formal Section 7 ESA consultation, meaning everything needs to fall into place by that date. June 6.
We had been “shooting” for mid-May, but that was unrealistic target and end of May, which is next
week, but 6 June seems a more reasonable target for delivery, just a few days later than the draft
schedule Mindee discussed with me.
 
This is what needs to happen:
 
SWCA needs to incorporate all of my track changes and information related to effects analysis in
the Fish and Wildlife Service and Arizona Game and Fish letters. Meanwhile, WestLand needs to
review those same letters and work with Rosemont Copper Company to determine which
recommended Conservation Measures are reasonable and RCC would commit to. I asked WestLand
to address each of the recommendations and respond to them all, individually (this is important so
that in the BA transmittal cover letter we can say we considered all of the recommendations of
FWS and AGFD). WestLand would then need to get the final wording on CMs to SWCA (and cc me).
SWCA and I can do a quick review of the specific CMs. Then SWCA would integrate into the BA.
SWCA would then have their writer/editor review the document for grammar, consistency, and
style, then put into the final format (to be pdf’ed). At this stage, there should be no surprises to me
because I have given the BA a good review, and we will have addressed all of the recommended
CMs. Meanwhile, I will work on the text for the official transmittal letter (from Jim Upchurch) for
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his review (perhaps as a Word document, but then into Correspondence Database for approval
and signature). When SWCA is done with the final draft, I will give a real quick once-over for glaring
errors, then we can put signatures on it. I can hand-deliver the BA and cover letter to FWS on June
6, as well as do an electronic transmittal.
 
All of these things need to fall into place to make June 6 (D-Day, by the way!) delivery date. Does
this sound reasonable?
 
Thanks! I appreciate everyone’s hard work to help this BA come to fruition.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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From: Angela Barclay
To: Jones, Larry -FS
Subject: RE: FWS and AGFD comments on Conservation Measures
Date: Friday, May 25, 2012 10:02:53 AM
Attachments: Poff et al_1997_the natural flow regime.pdf


Larry,
 
We found the linkage reports here:
 
http://corridordesign.org/linkages/arizona
 
I have also attached Poff et al. 1997. I will do my best to include some things from the linkage
reports. I haven’t looked at Poff yet so I don’t know about including info from that.  
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Thursday, May 24, 2012 10:24 AM
To: brian lindenlaub (blindenlaub@westlandresources.com); jim tress (jtress@westlandresources.com)
Cc: Angela Barclay; Roth, Melinda D -FS; Everson, Beverley A -FS; Chris Garrett
Subject: FWS and AGFD comments on Conservation Measures
 
Brian and Jim—
 
We received the letter from FWS with comments by their taxa leads on the proposed Rosemont
Copper project. I am cc’ing a scanned version of the document, which I received yesterday. Angela
Barclay (cc’ed) is working on the BA; she is incorporating my comments, as well as parts of the
FWS and AGFD letters (not the conservation measures, but other issues related to effects analysis).
I believe I already emailed you the AGFD letter, but if you need me to resend, I will track down the
electronic copy (although I will be having some computer downtime here very soon). Note that
FWS is very much on board with comments and recommending conservation measures of AGFD
(they frequently reference the same letter). We are anxious to finalize the BA in order to initiate
Section 7 Consultation.
 
Here is what we need from WestLand (as our conduit to Rosemont Copper Company): Please go
through both the AGFD letter (6 April 2012) and the FWS letter and respond to EACH of their
recommended conservation measures (note that the FWS letter subsumes many of the AGFD
comments). Neither the Forest Service nor SWCA will make the commitments, as we need buy-in
from RCC, and you are mechanism to do that. For example, you might say,
 
“yes, RCC will do that,”
“no RCC will not,” (this response could use justification) or
“here is how we would address this issue.” Then go on to supply Angela with the wording and cc
me.
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The Natural Flow Regime
A paradigm for river conservation and restoration



N. LeRoy Poff, J. David Allan, Mark B. Bain, James R. Karr, Karen L. Prestegaard,
Brian D. Richter, Richard E. Sparks, and Julie C. Stromberg



 H umans have long been fasci-
nated by the dynamism of
free-flowing waters. Yet we



have expended great effort to tame



i
rivers for transportation, water sup-
ply, flood control, agriculture, and



;
f



power generation. It is now recog-
nized that harnessing of streams and
rivers comes at great cost: Many



. rivers no longer support socially val-
ued native species or sustain healthy
ecosystems that provide important
goods and services (Naiman et al.



; ‘1995, NRC 1992).
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The ecological integrity



of river ecosystems
depends on their natural



dynamic character



The extensive ecological degrada-
tion and loss of biological diversity
resulting from river exploitation is
eliciting widespread concern for con-
servation and restoration of healthy
river ecosystems among scientists and
the lay public alike (Allan  and Flecker
1993, Hughes and Noss 1992, Karr
et al. 1985, TNC 1996, Williams et
al. 1996). Extirpation of species, clo-
sures of fisheries, groundwater deple-
tion, declines in water quality and
availability, and more frequent and
intense flooding are increasingly rec-
ognized as consequences of current
river management and development
policies (Abramovitz 1996, Collier
et al. 1996, Naiman et al. 1995). The
broad social support in the United
States for the Endangered Species
Act, the recognition of the intrinsic
value of noncommercial native spe-
cies, and the proliferation of water-
shed councils and riverwatch teams
are evidence of society’s interest in
maintaining the ecological integrity
and self-sustaining productivity of
free-flowing river systems.



Society’s ability to maintain and
restore the integrity of river ecosys-
tems requires that conservation and
m a n a g e m e n t  a c t i o n s  b e  f i r m l y
grounded in scientific understand-



ing. However, current management
approaches often fail to recognize
the fundamental scientific principle
that the integrity of flowing water
systems depends largely on their natu-
ral dynamic character; as a result,
these methods frequently prevent suc-
cessful river conservation or restora-
tion. Streamflow quantity and tim-
ing are critical components of water
supply, water quality, and the eco-
logical integrity of river systems. In-
deed, streamflow, which is strongly
correlated with many critical physi-
cochemical characteristics of rivers,
such as water temperature, channel
geomorphology, and habitat diver-
sity, can be considered a “master
variable” that limits the distribution
and abundance of riverine species
(Power et al. 1995, Resh et al. 1988)
and regulates the ecological integrity
of flowing water systems (Figure 1).
Until recently, however, the impor-
tance of natural streamflow variabil-
ity in maintaining healthy aquatic
ecosystems has been virtually ignored
in a management context.



Historically, the “protection” of
river ecosystems has been limited in
scope, emphasizing water quality and
only one aspect of water quantity:
minimum flow. Water resources
management has also suffered from
the often incongruent perspectives
and fragmented responsibili ty of
agencies (for example, the US Army
Corps of Engineers and Bureau of
Reclamation are responsible for wa-
ter supply and flood control, the US
Environmental Protection Agency
and state environmental agencies for
water quality, and the US Fish &
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Figure 1. Flow regime
is ofcentral importance
in sustaining the eco-
logical integrity of flow-
ing water systems. The
five components of the
flow regime-magni-
tude, frequency, dura-
tion, timing, and rate
of change-influence
integrity both directly
and indirectly, through
their effects on other
primary regulators of
integrity. Modification
of flow thus has cas-
cading effects on the
ecological integrity of
rivers. After Karr 1991.



Flow Regime
Magnitude
Frequency
Duration
Timing
Rate of Change



Ecological Integrity



Wildlife Service for water-dependent
species of sporting, commercial, or
conservation value), making it diffi-
cult, if not impossible, to manage the
entire river ecosystem (Karr 1991).
However, environmental dynamism
is now recognized as central to sus-
taining and conserving native spe-
cies diversity and ecological integ-
rity in rivers and other ecosystems
(Helling  and Meffe 1996, Hughes
1994, Pickett et al. 1992, Stanford et
al. 1996),  and coordinated actions
are therefore necessary to protect
and restore a river’s natural flow
variability.



In this article, we synthesize exist-
ing scientific knowledge to argue that
the natural flow regime plays a critical
role in sustaining native biodiversity
and ecosystem integrity in rivers.
Decades of observation of the effects
of human alteration of natural flow
regimes have resulted in a well-
grounded scientific perspective on
why altering hydrologic variability
in rivers is ecologically harmful (e.g.,
Arthington et al. 1991, Castleberry
et al. 1996, Hill et al. 1991, Johnson
et al. 1976, Richter et al. 1997, Sparks
1995, Stanford et al. 1996,Toth 1995,
Tyus 1990). Current pressing demands
on water use and the continuing alter-
ation of watersheds require scientists
to help develop management proto-
cols that can accommodate economic
uses while protecting ecosystem func-
tions. For humans to continue to rely
on river ecosystems for sustainable
food production, power production,
waste assimilation, and flood con-
trol, a new, holistic, ecoIogicaI  per-
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spective on water management is
needed to guide society’s interac-
tions with rivers.



The natural flow regime



The natural flow of a river varies on
time scales of hours, days, seasons,
years, and longer. Many years of
observation from a streamflow gauge
are generally needed to describe the
characteristic pattern of a river’s flow
quantity, timing, and variability-
that is, its natural flow regime. Com-
ponents of a natural flow regime can
be characterized using various time
series (e.g., Fourier and wavelet)  and
probability analyses of, for example,
extremely high or low flows, or of
the entire range of flows expressed
as average daily discharge (Dunne
and Leopold 1978). In watersheds
lacking long-term streamflow data,
analyses can be extended statisti-
cally from gauged streams in the
same geographic area. The frequency
of large-magnitude floods can be es-
timated by paleohydrologic studies
of debris left by floods and by studies
of historical damage to living trees
(Hupp and Osterkamp 1985, Knox
1972). These historical techniques can
be used to extend existing hydrologic
records or to provide estimates of
flood flows for ungauged sites.



River flow regimes show regional
patterns that are determined largely
by river size and by geographic varia-
tion in climate, geology, topogra-
phy, and vegetative cover. For ex-
ample, some streams in regions with
little seasonality in precipitation ex-



hibit relatively stable hydrographs
due to high groundwater inputs (Fig-
ure 2a), whereas other streams can
fluctuate greatly at virtually any time
of year (Figure 2b). In regions with
seasonal precipitation, some streams
are dominated by snowmelt, result-
ing in pronounced, predictable run-
off patterns (Figure 2c), and others
lack snow accumulation and exhibit
more variable runoff patterns during
the rainy season, with peaks occur-
ring after each substantial storm
event (Figure 2d).



Five critical components of the
flow regime regulate ecological pro-
cesses in river ecosystems: the mag-
nitude, frequency, duration, timing,
and rate of change of hydrologic
conditions (Poff and Ward 1989,
Richter et al. 1996, Walker et al.
1995). These components can be used
to characterize the entire range of
flows and specific hydrologic phe-
nomena, such as floods or low flows,
that are critical to the integrity of
river ecosystems. Furthermore, by
defining flow regimes in these terms,
the ecological consequences of par-
ticular human activities that modify
one or more components of the flow
regime can be considered explicitly.



l The magnitude of discharge’ at any
given time interval is simply the
amount of water moving past a fixed
location per unit time. Magnitude
can refer either to absolute or to
relative discharge (e.g., the amount
of water that inundates a floodplain).
Maximum and minimum magnitudes
of flow vary with climate and water-
shed size both within and among
river systems.
l The frequency of occurrence refers
to how often a flow above a given
magnitude recurs over some speci-
fied time interval. Frequency of oc-
currence is inversely related to flow
magnitude. For example, a loo-year
flood is equaled or exceeded on aver-
age once every 100 years (i.e., a
chance of 0.01 of occurring in any
given year). The average (median)



‘Discharge (also known as streamflow, flow,
or flow rate) is always expressed in dimen-
sions of volume per time. However, a great
variety of units are used to describe flow,
depending on custom and purpose ofcharac-
terization: Flows can be expressed in near-
instantaneous terms (e.g., ft3/s  and m’/s) or
over long time intervals (e.g., acre-ft/yr).
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flow is determined from a data series
of discharges defined over a specific
time interval., and it has a frequency
of occurrence of 0.5 (a 50% prob-
ability).
*The &r&on is the period of time
associated with a specific flow condi-
tion. Duration can be defined relative
to a particular flow event (e.g., aflood-
plain may be inundated for a specific
number of days by a ten-year flood),
or it can be a defined as a composite
expressed over a specified time period
(e.g., the number of days in a year
when flow exceeds some value).
*The timing, or predictability, of
flows of defined magnitude refers to
the regularity with which they occur.
This regularity can be defined for-
mally or informally and with refer-
ence to different time scales (Poff
1996). For example, annual peak flows
may occur with low seasonal predict-
abthty  (Figure 2b) or with high sea-
sonal predictability (Figure 2~).
*The rate of (change,  or flashiness,
refers to how quickly flow changes
from one magnitude to another. At
the extremes, “‘flashy” streams have
rapid rates of change (Figure 2b),
whereas “stable” streams have slow
rates of change (Figure 2a).



Hydrologic processes and the flow
regime. All river flow derives ulti-
mately from precipitation, but in any
given time and place a river’s flow is
derived from some combination of
surface water, soil water, and ground-
water. Climate, geology, topogra-
phy, soils, and vegetation help to
determine both the supply of water
and the pathways by which precipi-
tation reaches the channel. The wa-
ter movement pathways depicted in
Figure 3a illustrate why rivers in
different settings have different flow
regimes and why flow is variable in
virtually all rivers. Collectively, over-
land and shallow subsurface flow
pathways create hydrograph peaks,
which are the river’s response to
storm events. By contrast, deeper
groundwater pathways are respon-
sible for baseflow, the form of deliv-
ery during periods of little rainfall.



Variability in intensity, timing,
and duration of precipitation (as rain
or as snow) and in the effects of
terrain, soil texture, and plant evapo-
transpiration on the hydrologic cycle
combine to create local and regional
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Figure 2. Flow histories based on long-term, daily mean discharge records. These
histories show within- and among-year variation for (a) Augusta Creek, MI, (b)
Satilla River, GA, (c) upper Colorado River, CO, and (d) South Fork of the
McKenzie River, OR. Each water year begins on October 1 and ends on September
30. Adapted from Doff and Ward 1990.



flow patterns. For example, high
flows due to rainstorms may occur
over periods of hours (for permeable
soils) or even minutes (for imperme-
able soils), whereas snow will melt
over a period of days or weeks, which
slowly builds the peak snowmelt
flood. As one proceeds downstream
within a watershed, river flow reflects
the sum of flow generation and rout-
ing processes operating in multiple
small tributary watersheds. The travel
time of flow down the river system,
combined with nonsynchronous tribu-
tary inputs and larger downstream
channel and floodplain storage ca-
pacities, act to attenuate and to
dampen flow peaks. Consequently,
annual hydrographs in large streams
typically show peaks created by wide-
spread storms or snowmelt  events
and broad seasonal influences that
affect many tributaries together
(Dunne and Leopold 1978).



The natural flow regime organizes
and defines river ecosystems. In riv-
ers, the physical structure of the en-
vironment and, thus, of the habitat,
is defined largely by physical pro-
cesses, especially the movement of
water and sediment within the chan-
nel and between the channel and flood-
plain. To understand the biodiversity,
production, and sustainabili ty of
river ecosystems, it is necessary to
appreciate the central organizing role
played by a dynamically varying
physical environment.



The physical habitat of a river
includes sediment size and heteroge-
neity, channel and floodplain mor-
phology, and other geomorphic fea-
tures. These features form as the
available sediment, woody debris,
and other transportablematerials are
moved and deposited by flow. Thus,
habitat conditions associated with
channels and floodplains vary among
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Figure 3. Stream valley cross-sections at various locations in a watershed illustrate basic
principles about natural pathways of water moving downhill and human influences on
hydrology. Runoff, which occurs when precipitation exceeds losses due to evaporation
and plant transpiration, can be divided into four components (a): overland flow (1) occurs
when precipitation exceeds the infiltration capacity of the soil; shallow subsurface
stormflow (2) represents water that infiltrates the soil but is routed relatively quickly to
the stream channel; saturated overland flow (3) occurs where the water table is close to
the surface, such as adjacent to the stream channel, upstream of first-order tributaries,
and in soils saturated by prior precipitation; and groundwater flow (4) represents
relatively deep and slow pathways of water movement and provides water to the stream
channel even during periods of little or no precipitation. Collectively, overland and
shallow subsurface flow pathways create the peaks in the hydrograph that are a river’s
response to storm events, whereas deeper groundwater pathways are responsible for
baseflow. Urbanized (b) and agricultural (c) land uses increase surface flow by increasing
the extent of impermeable surfaces, reducing vegetation cover, and installing drainage
systems. Relative to the unaltered state, channels often are scoured to greater depth by
unnaturally high flood crests and water tables are lowered, causing baseflow to drop.
Side-channels, wetlands, and episodically flooded lowlands comprise the diverse flood-
plain habitats of unmodified river ecosystems (d). Levees or flood walls (e) constructed
along the banks retain flood waters in the main channel and lead to a loss of floodplain
habitat diversity and function. Dams impede the downstream movement of water and can
greatly modify a river’s flow regime, depending on whether they are operated for storage
(e) or as “run-of-river,” such as for navigation (f).



rivers in accordance with both flow 1960). In many streams and rivers
characteristics and the type and the
availability of transportable materials.



with a small range of flood flows,
bankfull flow can build and main-



Within a river, different habitat
features  are  created and maintained



tain the active floodplain through



by  a  w ide  r ange  o f  f l ows .  Fo r  ex -
s t r e a m  m i g r a t i o n  ( L e o p o l d  e t  a l .



ample, many channel and floodplain
1964) .  However ,  the  concept  of  a



features, such as river bars and riffle-
dominant discharge may not be ap-



pool sequences, are formed and main-
plicable  in all flow regimes (Wolman



tained by dominant, or bankfull, dis-
and Gerson 1978). Furthermore, in



charges. These discharges are flows
some flow regimes, the flows that



that can move significant quantities
build the channel may differ from



of bed or bank sediment and that
those that  build the f loodplain.  For



occur frequently enough (e.g., every
example, in rivers with a wide range



several years) to continually modify
of flood flows, floodplains may ex-



the channel (Wolman and Miller
hibit major bar deposits, such as
berms of boulders along the channel,
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or other features that are left by
infrequent high-magnitude floods
(e.g., Miller 1990).



Over periods of years to decades,
a single river can consistently pro-
vide ephemeral, seasonal, and per-
sistent types of habitat that range
from free-flowing, to standing, to no
water. This predictable diversity of
in-channel and floodplain habitat
types has promoted the evolution of
species that exploit the habitat mo-
saic created and maintained by hy-
drologic variability. For many river-
ine species, comple t i on  of the  l i f e
cycle requires an array of different
habitat types, whose availability over
time is regulated by the flow regime
(e.g., Greenberg et al. 1996, Reeves
et al. 1996, Sparks 1995). Indeed,
adaptation to this environmental dy-
namism allows aquatic and flood-
plain species to persist in the face of
seemingly harsh conditions, such as
floods and droughts, that regularly
destroy and re-create habitat elements.



From an evolutionary perspective,
the pattern of  spat ial  and temporal
habitat dynamics influences the rela-
tive success of a species in a particu-
lar environmental setting. This habi-
t a t  t empla te  (Southwood  1977),
which is dictated largely by flow
regime, creates both sub& and L&o-
found differences in the natural his-
tories of species in different segments
of their ranges. It also influences
species distribution and abundance,
as well as ecosystem function (Poff
and Allan 1995, Schlosser 1990,
Sparks 1992, Stanford et al. 1996).
Human alteration of flow regime
changes the established pattern of
natural hydrologic variation and dis-
turbance, thereby altering habitat
dynamics and creating new condi-
tions to which the native biota may
be poorly adapted.



Human alteration of
flow regimes



Human modification of natural hy-
drologic processes disrupts the dy-
namic equilibrium between the move-
ment of water and the movement of
sediment that exists in free-flowing
rivers (Dunne and Leopold 1978).
This disruption alters both gross-
and fine-scale geomorphic features
that constitute habitat for aquatic
and riparian species (Table 1). After
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Table 1. Physical responses to altered flow regimes.



Source(s) of alteration Hydrologic change(s) Geomorphic response(s) Reference(s)



Dam Capture sediment moving
downstream



Dam, diversion Reduce magnitude and frequency
of high flows



Urbanization, tiling, drainage Increase magnitude and frequency
of high flows



Reduced infiltration into soil



Levees and channelization Reduce overbank  flows



~ Groundwater pumping Lowered water table levels



Downstream channel erosion and
tributary headcutting



Chien 1985, Petts 1984, 1985,
Williams and Wolman 1984



Bed armoring (coarsening) Chien 1985



Deposition of fines in gravel Sear 1995, Stevens et al. 1995



Channel stabilization and Johnson 1994, Williams and
narrowing Wolman 1984



Reduced formation of point bars, Chien 1985 C
secondary channels, oxbows, Fenner  ec al: 1s”~~  1989’
and changes in channel planform



Bank erosion and channel widening Hammer 1972



Downward incision and floodplain
disconnection



Prestegaard 1988



Reduced baseflows



Channel restriction causing
downcutting



Leopold 1968



Daniels  1960, Prestegaard
et al. 1994



Floodplain deposition and
erosion prevented



Sparks 1992



Reduced channel migration and Shankman  and Drake 1990
formation of secondary channels



Streambank erosion and channel Kondolf and Curry 1986
downcutting after loss of vegetation
stability



such a disruption, it may take centu-
ries for a new dynamic equilibrium
to be attained by channel and flood-



ri. plain adjustments to the new flow
;~i regime (Petts 1985); in some cases, a
i:j, new equilibrium is never attained,



and the channel remains in a state of
continuous recovery from the most
recent flood event (Wolman and
Gerson ‘1978). These channel and
floodplain adjustments are some-
times overlooked because they can



-/ be confounded with long-term re-
sponses of the channel to changing



i climates (e.g., Knox 1972). Recogni-
i t ion  of  human-caused  phys ica l
changes and associated biological
consequences may require many



years,  and physical restoration of
the river ecosystem may call for dra-



‘, matic action (see box on the Grand
! Canyon flood, page 774).
i Dams, which are the most obvi-
ous direct modifiers of river flow,



capture both low and high flows for
I flood control, electrical power gen-
, eration, irrigation and municipal



.i water needs, maintenance of recre-
@I ational reservoir levels, and naviga-
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tion. More than 85% of the inland
waterways within the continental
United States are now artificially
controlled (NRC 1992),  including
nearly 1 million km of rivers that are
affected by dams (Echeverria et al.
1989). Dams capture all but the fin-
est sediments moving down a river,
with many severe downstream con-
sequences. For example, sediment-
depleted water released from dams
can erode finer sediments from the
receiving channel. The coarsening of
the streambed can, in turn, reduce
habitat availability for the many
aquatic species living in or using
interstitial spaces. In addition, chan-
nels may erode, or downcut,  trigger-
ingrejuvenation of tributaries, which
themselves begin eroding and mi-
grating headward  (Chien 1985, Petts
1984). Fine sediments that are con-
tributed by tributaries downstream
of a dam may be deposited between
the cqarse  particles of the streambed
(e.g., Sear 1995). In the absence of
high flushing flows, species with life
stages that are sensitive to sedimena
tation, such as the eggs and larvae of



many invertebrates and fish, can suf-
fer high mortality rates.



For many rivers, it is land-use
activities, including timber harvest,
livestock grazing, agriculture, and
urbanization, rather than dams, that
are the primary causes of altered
flow regimes. For example, logging
and the associated building of roads
have contributed greatly to degrada-
tion of salmon streams in the Pacific
Northwest, mainly through effects
on runoff and sediment delivery
(NRC 1996). Converting forest or
prairie lands to agricultural lands
generally decreases soil infiltration
and results in increased overland
flow, channel incision, floodplain iso-
lation, and headward erosion of
stream channels (Prestegaard 1988).
Many agricultural areas were drained
by the construction of ditches or tile-
and-drain systems, with the result
that many channels have become en-
trenched (Brookes 1988).



These land-use practices, com-
bined with extensive draining of
wetlands or overgrazing, reduce re-
tention of water in watersheds and,
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A controlled flood in the Grand Canyon
1.1



S
ince the Glen Canyon dam first began to store water in 1963, creating
Lake Powell, some 430 km (270 miles) of the Colorado River, including



Grand Canyon National Park, have been virtually bereft of seasonal floods.
Before 1963, melting snow in the upper basin produced an average peak
discharge exceeding  2400  mJ/s; after the dam was constructed, releases
were generally maintained at less than 500 m3/s.  The building of the dam
also trapped more than 95% of the sediment moving down the Colorado
River in Lake Powell (Collier et al. 1996).



This dramatic change in flow regime produced drastic alterations in the
dynamic nature of the historically sediment-laden Colorado River. The
annual cycle of scour and fill had maintained large sandbars along the river
banks, prevented encroachment of vegetation onto these bars, and limited
boulderv debris deposits from constricting the river at the mouths of
tributaries (Collier et al. 1997). When flows were reduced, the limited
amount of sand accumulated in the channel rather than in bars farther up
the river banks, and shallow low-velocity habitat in eddies used by juvenile
fishes declined. Flow regulation allowed for increased cover of wetland and
riparian vegetation, which expanded into sites that were regularly scoured
by floods in the constrained fluvial  canyon of the Colorado River; however,
much of the woody vegetation that established after the dam’s construction
is composed of an exotic tree, salt cedar (7’umarix  sp.; Stevens et al. 1995).
Restoration of flood flows clearly would help to steer the aquatic and
riparian ecosystem toward its former state and decrease the area of wetland
and riparian vegetation, but precisely how the system would respond to an
artificial flood could not be predicted.



In an example of adaptive management (i.e., a planned experiment to
guide further actions), a controlled, seven-day flood of 1274 m3/s was
released through the Glen Canyon dam in late March 1996. This flow,
roughly 35% of the pre-dam average for a spring flood (and far less than
some large historical floods), was the maximum flow that could pass
through the power plant turbines plus four steel drainpipes, and it cost
approximately $2 million in lost hydropower revenues (Collier et al. 1997).
The immediate result was significant beach building: Over 53% of the
beaches increased in size, and just 10% decreased in size. Full documenta-
tion of the effects will continue to be monitored by measuring channel
cross-sections and studying riparian vegetation and fish populations.



instead, route it quickly downstream,
increasing the size and frequency of
floods and reducing baseflow  levels
during dry periods (Figure 3b; Leo-
polcl 1968). Over time, these prac-
tices degrade in-channel habitat for
aquatic species. They may also iso-
late the floodplain from overbank
flows, thereby degrading habitat for
riparian species. Similarly, urban-
ization and suburbanization associ-
ated with human population expan-
sion across the landscape create
impermeable surfaces that direct
water away from subsurface path-
ways to overland flow (and often
into storm drains). Consequently,
floods increase in frequency and in-
tensity @even 1986),  banks erode,
and channels widen (Hammer 1972),
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and baseflow declines during dry pe-
riods (Figure 3~).



Whereas dams and diversions af-
fect rivers of virtually all sizes, and
land-use impacts are particularly evi-
dent in headwaters, lowland rivers
are greatly influenced by efforts to
sever channel-floodplain linkages.
Flood control projects have short-
ened, narrowed, straightened, and
leveed many river systems and cut
the main channels off from their flood-
plains (NRC 1992). For example,
channelization of the Kissimmee River
above Lake Okeechobee, Florida, by
the US Army Corps of Engineers
transformed a historical  166 km
meandering river with a 1.5 to 3 km
wide floodplain into a 90 km long
canal flowing through a series of five



impoundments, resulting in great loss
of river channel habitat and adjacent
floodplain wetlands (Toth 1995).
Because levees are designed to pre-
vent increases in the width of flow,
rivers respond by cutting deeper
channels, reaching higher velocities,
or both.



C h a n n e l i z a t i o n  a n d  w e t l a n d
drainage can actually increase the
magnitude of extreme floods, be-
cause reduction in upstream storage
capacity results in accelerated water
delivery downstream. Much of the
damage caused by the extensive
flooding along the Mississippi River
in 1993 resulted from levee failure as
the river reestablished historic con-
nections to the floodplain. Thus, al-
though elaborate storage dam and
levee systems can “reclaim” the
floodplain for agriculture and hu-
man settlement in most years, the
occasional but inevitable large floods
will impose increasingly high disas-
ter costs to society (Faber 1996). The
severing of floodplains from rivers
also stops the processes of sediment
erosion and deposition that regulate
the topographic diversity of flood-
plains. This diversity is essential for
maintaining species diversity on
floodplains, where relatively small
differences in land elevation result in
large differences in annual inunda-
tion and soil moisture regimes, which
regulate plant distribution and abun-
dance (Sparks 1992).



Ecological functions of the
natural flow regime



Naturally variable flows create and
maintain the dynamics of in-channel
and floodplain conditions and habi-
tats that are essential to aquatic and
riparian species, as shown schemati-
cally in Figure 4. For purposes of
illustration, we treat the components
of a flow regime individually, al-
though in reality they interact in
complex ways to regulate geomor-
phic and ecological processes. In de-
scribing the ecological functions as-
sociated with the components of a
flow regime, we pay particular at-
tention to high- and low-flow events,
because they often serve as ecologi-
cal “bottlenecks” that present criti-
cal stresses and opportunities for a
wide array of riverine species (Poff
and Ward 1989).
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The magnitude and frequency of
high and low flows regulate numer-
ous ecological  processes.  Frequent ,
moderately high flows effectively
transport sediment through the chan-
nel (Leopold et al. 1964). This sedi-
ment movement, combined with the
force of moving water, exports or-
ganic resources, such as detritus and
attached algae, rejuvenating the bio-
logical community and allowing
many species with fast life cycles and
good colonizing ability to reestab-
lish (Fisher 1983). Consequently, the
composition and relative abundance
of species that are present in a stream
or river often reflect the frequency
and intensity of high flows (Meffe
and Minckley 1987, Schlosser 1985).



High flows provide further eco-
logical benefits by maintaining eco-
system productivity and diversity.
For example, high flows remove and
transport fine sediments that would
otherwise fill the interstitial spaces
in productive gravel habitats (Beschta
and Jackson 1979). Floods import
woody debris into the channel (Keller
and Swanson 1979),  where it creates
new, high-quality habitat (Figure 4;
Moore and Gregory 1988, Wallace
and Benke 1984). By connecting the
channe l  to  the  f loodpla in ,  h igh
overbank f l o w s  a l s o  m a i n t a i n
broader productivity and diversity.
Floodplain wetlands provide impor-
tant nursery grounds for fish and
export organic matter and organ-
isms back into the main channel (Junk
et al. 1989, Sparks 1995, Welcomme
1992). The scouring of floodplain
soils rejuvenates habitat for plant
species that germinate only on bar-
ren, wetted surfaces that are free of
competition (Scott et al. 1996) or
that require access to shallow water
tables (Stromberget al. 1997). Flood-
resistant, disturbance-adapted ripar-
ian communities are maintained by
flooding along river corridors, even
in river sections that have steep banks
and  lack  fl.oodplains (Hupp  and
Osterkamp 1985).



Flows of low magnitude also pro-
vide ecological benefits. Periods of
llow flow may present recruitment
opportunities for riparian plant spe-
cies in regions where floodplains are
frequently inundated (Wharton et
al. 1981). Streams that dry tempo-
rarily, generally in arid regions, have
aquatic (Williams and Hynes 1977)
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Figure 4. Geomorphic and ecological functions provided by different levels of flow.
Water tables that sustain riparian vegetation and that delineate in-channel baseflow
habitat are maintained by groundwater inflow and flood recharge (A). Floods of
varying size and timing are needed to maintain a diversity of riparian plant species
and aquatic habitat. Small floods occur frequently and transport fine sediments,
maintaining high benthic productivity and creating spawning habitat for fishes (B).
Intermediate-size floods inundate low-lying floodplains and deposit entrained sedi-
ment, allowing for the establishment of pioneer species (C). These floods also import
accumulated organic material into the channel and help to maintain the characteristic
form of the active stream channel. Larger floods that recur on the order of decades
inundate the aggraded floodplain terraces, where later successional species establish
(D). Rare, large floods can uproot mature riparian trees and deposit them in the channel,
creating high-quality habitat for many aquatic species (E).



and riparian (Nilsen  et al. 1984) spe-
cies with special behavioral or physi-
ological adaptations that suit them
to these harsh conditions.



The duration of a specific flow
condition often determines its eco-
logical significance. For example, dif-
ferences in tolerance to prolonged
flooding in riparian plants (Chapman
et al. 1982) and to prolonged low flow
in aquatic invertebrates (Williams and
Hynes 1977) and fishes (Closs and
Lake 1996) allow these species to
persist in locations from which they
might otherwise be displaced by
dominant, but less tolerant, species.



The timing, or predictability, of
flow events is critical ecologically
because the life cycles of many
aquatic and riparian species are timed
to either avoid or exploit flows of
variable magnitudes. For example,
the natural timing of high or low
streamflows provides environmen-
tal cues for initiating life cycle tran-
sitions in fish, such as spawning
(Montgomery et al. 1983, Nesler et
al. 1988),  egg hatching (Nzsje  et al.
1995),  rearing (Seegrist and Gard
1978),  movement onto the flood-
plain for feeding or reproduction
(Junk et al. 1989, Sparks 199.5,
Welcomme 1992), or migration up-
stream or downstream (Trepanier et
al. 1996). Natural seasonal varia-
tion in flow conditions can prevent



the successful establishment of non-
native species with flow-dependent
spawning and egg incubation require-
ments, such as striped bass (Morone
saxat i l i s ;  Turner  and  Chadwick
1972) and brown trout (Salmo trtrtta;
Moyle and Light 1996, Strange et al.
1992).



Seasonal access to floodplain wet-
lands is essential for the survival of
certain river fishes, and such access
can directly link high wetland produc-
tivity with fish production in the stream
channel (Copp 1989,  Welcomme
1979). Studies of the effects on stream
fishes of both extensive and limited
floodplain inundation (Finger and
Stewart 1987, Ross and Baker 1983)
indicate that some fishes are adapted
to exploiting floodplain habitats, and
these species decline in abundance
when floodplain use is restricted.
Models indicate that catch rates and
biomass of fish are influenced by
both maximum and minimum wet-
l and  a rea  (Power  e t  a l .  199 .5 ,
Welcomme and Hagborg  19771, and
empirical work shows that the area
of floodplain water bodies during
nonflood  periods influences the spe-
cies richness of those wetland habi-
tats (Halyk and Balon 1983). The
timing of floodplain inundation is
important for some fish because mi-
gratory and reproductive behaviors
must coincide with access to and avail-
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Table 2. Ecological responses to alterations in components of natural flow regime.”



Flow component Specific alteration Ecological response Reference(s)



Magnitude and
frequency



Increased variation Wash-out and/or stranding
Loss of sensitive species



Flow stabilization



Increased algal scour and wash-out of
organic matter



Life cycle disruption



Altered energy flow
Invasion or establishment of exotic species,
leading to:



Local extinction
Threat to native commercial species
Altered communities



Reduced water and nutrients to floodplain
plant species, causing:



Seedling desiccation
Ineffective seed dispersal
Loss of scoured habitat patches and second-
ary channels needed for plant establishment



Encroachment of vegetation into channels



Timing



Duration



Loss of seasonal flow peaks Disrupt cues for fish:
Spawning



Prolonged low flows



Egg hatching
Migration



Loss of fish access to wetlands or backwaters
Modification of aquatic food web structure
Reduction or elimination of riparian plant
recruitment
Invasion of exotic riparian species Horton 1977
Reduced plant growth rates Reily and Johnson 1982



Fausch and Bestgen 1997,
Montgomery et al. 1993, Nesler
et al. 1988
Narsje et al. 1995
Williams 1996
Junk et al. 1989, Sparks 1995
Power 1992, Wootton et al. 1996
Fenner et al. 1985



Concentration of aquatic organisms
Reduction or elimination of plant cover
Diminished plant species diversity
Desertification of riparian species
composition
Physiological stress leading to reduced plant
growth rate, morphological change,
or mortality



Prolonged baseflow “spikes”



Altered inundation duration



Prolonged inundation



Rate of change Rapid changes in river stage



Accelerated flood recession



Downstream loss of floating eggs



Altered plant cover types



Change in vegetation functional type
Tree mortality
Loss of riffle habitat for aquatic species



Wash-out and stranding of aquatic species



Failure of seedling establishment



Cushman 1985, Petts 1984
Gehrke et al. 1995, Kingsolving
and Bain 1993, Travnichek et
al. 1995
Petts 1984



Scheidegger and Bain 1995



Valentin et al. 1995



Kupferberg 1996, Meffe 1984
Stanford et al. 1996
Busch and Smith 1995, Moyle
1986, Ward and Stanford 1979



Duncan 1993
Nilsson 1982
Fenner et al. 1985,  Rood et al
1995, Scott et al. 1997,
Shankman and Drake 1990
Johnson 1994, Nilsson 1982



Cushman 1985, Petts 1984
Taylor 1982
Taylor 1982
Busch and Smith 1995, Stromberg
et al. 1996
Kondolf and Curry 1986, Perkins et
al. 1984, Reily and Johnson 1982,
Rood et al. 1995, Stromberg et al.
1992



Robertson 1997



Auble  et al. 1994



Bren 1992, Connor  et al. 1981
Harms et al. 1980
Bogan  1993



Cushman 1985, Petts 1984



Rood et al. 1995



,‘Only  representative studies are listed here. Additional references are located on the Web at http://lamar.colostate.edu/-poff/natfIow.htmI.



ability of floodplain habitats (Wel-
comme 1979). The match of reproduc-
tive period and wetland access also
explains some of the yearly variation
in stream fish community composition
(Finger and Stewart 1987).



Many riparian plants also have
life cycles that are adapted to the
seasonal timing components of natu-



ral flow regimes through their “emer-
gence phenologies”-the seasonal
sequence of flowering, seed dispersal,
germination, and seedling growth.
The interaction of emergence phe-
nologies with temporally varying
environmental stress from flooding
or drought helps to maintain high
species diversity in, for example,



southern floodplain forests (Streng
et al. 1989). Productivity of riparian
forests is also influenced by flow
timing and can increase when short-
duration flooding occurs in the grow-
ing season (Mitsch and Rust 1984,
Molles et al. 1995).



The rate of change, or flashiness,
in flow conditions can influence spe-
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ties persistence and coexistence. In
many streams and rivers, particu-
larly in a.rid areas, flow can change
dramatically over a period of hours
due to heavy storms. Non-native
fishes generally lack the behavioral
adaptations to avoid being displaced
d o w n s t r e a m  b y  s u d d e n  f l o o d s
(Minckley and Deacon 1991). In a
dramatic example of how floods can
benefit native species, Meffe (1984)
documented that a native fish, the Gila
topminnow (Poecifiopsis occidentalis),
was locally extirpated by the intro-
duced predatory mosquitofish (Gam-
busia crffinis) in locations where natu-
ral flash floods were regulated by
upstream dams, but the native species
persisted in naturally flashy streams.



Rapid flow increases in streams of
the central and southwestern United
States often serve as spawning cues
for native minnow species, whose
rapidly developing eggs are either
broadcast into the water column or
attached to submerged structures as
floodwaters recede (Fausch and Best-
gen 1997, Robertson in press). More
gradual, seasonal rates of change in
flow conditions also regulate the per-
sistence of many aquatic and riparian
species. Cottonwoods (Po@.ts  spp.),
for example, are disturbance species
that establish after winter-spring
flood flows, during a narrow “win-
dow of opportunity” when competi-
tion-free alluvial substrates and wet
soils are available for germination.
A certain rate of floodwater reces-
sion is critical to seedling germina-
tion because seedling roots must re-
main connected to a receding water
table as they grow downward (Rood
and Mahoney 1990).



Ecological responses to altered
flow regimes



Modification of the natural flow re-
g i m e  dram.atically  a f f e c t s  b o t h
aqua t i c  and  r ipa r i an  spec ies  in
streams and rivers worldwide. Eco-
logical responses to altered flow re-
gimes in a specific stream or river
depend on how the components of
flow have changed relative to the
natural flow regime for that particu-
lar stream or river (Poff and Ward
1990) and how specific geomorphic
and ecological processes will respond
to this relative change. As a result of
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variation in flow regime within and
among rivers (Figure 2), the same
human activity in different locations
may cause different degrees of change
relative to unaltered conditions and,
therefore, have different ecological
consequences.



Flow alteration commonly changes
the magnitude and frequency of high
and low flows, often reducing vari-
ability but sometimes enhancing the
range. For example, the extreme daily
variations below peaking power hy-
droelectric dams have no natural
analogue in freshwater systems and
represent, in an evolutionary sense,
an extremely harsh environment of
frequent, unpredictable flow distur-
bance. Many aquatic populations liv-
ing in these environments suffer high
mortality from physiological stress,
from wash-out during high flows,
and from stranding during rapid de-
watering (Cushman 1985,  Petts
1984). Especially in shallow shore-
line habitats, frequent atmospheric
exposure for even brief periods can
result in massive mortality of bot-
tom-dwelling organisms and subse-
quent severe reductions in biological
productivity (Weisberg et al. 1990).
Moreover, the rearing and refuge
functions of shallow shoreline or
backwater areas, where many small
fish species and the young of large
species are found (Greenberg et al.
1996, Moore and Gregory 1988),
are severely impaired by frequent
flow fluctuations (Bain et al. 1988,
Stanford 1994). In these artificially
fluctuating environments, specialized
stream or river species are typically
replaced by generalist species that
tolerate frequent and large varia-
tions in flow. Furthermore, life cycles
of many species are often disrupted
and energy flow through the ecosys-
tem is greatly modified (Table 2).
Short-term flow modifications clearly
lead to a reduction in both the natu-
ral diversity and abundance of many
native fish and invertebrates.



At the opposite hydrologic ex-
treme, flow stabilization below cer-
tain types of dams, such as water
supply reservoirs, results in artifi-
cially constant environments that
lack natural extremes. Although pro-
duction of a few species may in-
crease greatly, it is usually at the
expense of other native species and
of systemwide species diversity



(Ward and Stanford 1979). Many
lake fish species have successfully
invaded (or been intentionally estab-
lished in) flow-stabilized river envi-
ronments (Moyle  1986, Moyle and
Light 1996). Often top predators,
these introduced fish can devastate
native river fish and threaten com-
mercially valuable stocks (Stanford
et al. 1996). In the southwestern
United States, virtually the entire
native river fish fauna is listed as
threatened under the Endangered
Species Act, largely as a consequence
of water withdrawal, flow stabiliza-
tion, and exotic species prolifera-
tion. The last remaining strongholds
of native river fishes are all in dy-
namic, free-flowing rivers, where
exotic fishes are periodically reduced
by natural flash floods (Minckley
and Deacon 1991, Minckley and
Meffe 1987).



Flow stabilization also reduces the
magnitude and frequency of overbank
flows, affecting riparian plant species
and communities. In rivers with con-
strained canyon reaches or multiple
shallow channels, loss of high flows
results in increased cover of plant
species that would otherwise be re-
moved by flood scour (Ligon et al.
1995, Williams and Wolman 1984).
Moreover, due to other related ef-
fects of flow regulation, including
increased water salinity, non-native
vegetation often dominates, such as
the salt cedar (Tarn&x  sp.) in the
semia r id  wes te rn  Uni ted  S ta tes
(Busch and Smith 1995). In alluvial
valleys, the loss of overbank  flows
can greatly modify riparian commu-
nities by causing plant desiccation,
reduced growth, competitive exclu-
sion, ineffective seed dispersal, or
failure of seedling establishment
(Table 2).



The elimination of flooding may
also affect animal species that de-
pend on terrestrial habitats. For ex-
ample, in the flow-stabilized Platte
River of the United States Great
Plains, the channel has narrowed
dramatically (up to 85%) over a
period of decades (Johnson 1994).
This narrowing has been facilitated
by vegetative colonization of sand-
bars that formerly provided nest-
ing habitat for the threatened pip-
ing  p lover  (Charndk melodies)
and endangered least tern (Sterna
antillarum; Sidle et al. 1992). Sand-
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hill cranes (Grus  canadensis),  which
made the Platte River famous, have
abandoned river segments that have
narrowed the most (Krapuet al. 1984).



Changes in the duration of flow
conditions also have significant bio-
logical consequences. Riparian plant
species respond dramatically to chan-
nel dewatering, which occurs fre-
quently in arid regions due to surface
water diversion and groundwater
pumping. These biological and eco-
logical responses range from altered
leaf morphology to total loss of ri-
parian vegetation cover (Table 2).
Changes in duration of inundation,
independent of changes in annual
volume of flow, can alter the abun-
dance of plant cover types (Auble  et
al. 1994). For example, increased
duration of inundation has contrib-
uted to the conversion of grassland
to forest along a regulated Austra-
lian river (Bren 1992). For aquatic
species, prolonged flows of particu-
lar levels can also be damaging. In
the regulated Pecos River of New
Mexico, artificially prolonged high
summer flows for irrigation displace
the floating eggs of the threatened
Pecos bluntnose shiner (Notropis sinius
pecosensis) into unfavorable habitat,
where none survive (Robertson in
press).



Modification of natural flow tim-
ing, or predictabili ty,  can affect
aquatic organisms both directly and
indirectly. For example, some native
fishes in Norway use seasonal flow
peaks as a cue for egg hatching, and
river regulation that eliminates these
peaks can directly reduce local popu-
lation sizes of these species (Naesje  et
al. 1995). Furthermore, entire food
webs, not just single species, may be
modified by altered flow timing. In
regulated rivers of northern Califor-
nia, the seasonal shifting of scouring
flows from winter to summer indi-
rectly reduces the growth rate of juve-
nile steelhead trout (Oncorhyncus
mykiss) by increasing the relative
abundance of predator-resistant in-
vertebrates that divert energy away
from the food chain leading to trout
(7JC’ootton  et al. 1996). In unregu-
lated rivers, high winter flows re-
duce these predator-resistant insects
and favor species that are more pal-
atable to fish.



Riparian plant species are also
strongly affected by altered flow tim-



Pnor  to ,776.  wdespread  beaver dams naturally control Streemflow:  dams gradually disappear as beavers are hunted
to near ext,nct,on:  ml, dams replace beaver clams  as iernlory 1s settled.



,824 - Cremon  of Army  Corps of Engmeers.  wth task af keepmg  rwers  nawgable:  federal government beglns  suoport
of commerctaf  nzwgat~on  on the MISSISSIPPI.



1825 _ Complemn  of Ens Canal. creabng  tansporr  route from the Hudson Riverto  the Great Lakes.



1849. 1~350.  1860 - Swamp Land Acts. transfernng  65 mlflion  acres of wetlands I” 15 states from federal to state
admtnlstratlon  for purpose of dramage;.  1650 Act gwes  Everglades to Florida.



1660’s - ditchmg  and drafnmg  of wetlands I” Inbutanes  to the Misslsslppt  Rwer begms.



1901 canel  bulk  from Colorado River to Salton  Sink and the impenal  Valley IS born. floods of 1904-1905 create
Salton  Sea. and the ““er IS put back I” Its onglnal  channel.



1902 Reclamabon  Prolect Act. establishing  Reclamabon  Sewre  to “nat!onalize  the works ot irngatton’*.



1920 - Federal Power Act authorizes  l,ce”sl”g  of non-federal hydropower dams.



1927 MiwssIppI River floods, prowng  exlsllng  levees Inadequate and leadng to 1926 Flood Control Act.
1926 - Colorado River Compact ratified.  pamtlonmg  the w&s water
1933 -Tennessee Valley Authonty  Act passed. and nanon  embarks on first multipurpose prefect  for contmlfing  and



us,ng  a river..
1935 - Hoover Oam dedrcaled  by FOR.
1930.1940 - U.S. Army Corps constructs P-Foot Channel Protect.  tur”!ng  upper M~ssisstpp~  into an ~ntra-contmentalc channel.
1940 -channel stralghtemng  of tnbutanes  to the MiswsIppI Awer begms.
1944 . Flood Control Act authorizes  federal part~wbon  in flood control prowcts.  and esiaokshes recreation as a full
i purpose for flood control pro,ects.



f 950



+



1953 - bulldmg  of flood contml dams  begms on the MiesissIppI  River. 750 miles  channelzed  upstream from mouth.
1954. Watershed Protection and Flood Prevention Act. beglns  actwe  Soti Conservatton  Serwce wwolvement  I” helpmg



farmers to channellze streams.



1963 - Glen Canyon Dam completed: 1964 - U.S. and Canada ratify  Columbia  River Treaty: 1965 - Callfamla State
Water Prafect  approved.



1968 . Wild  and Scemc  Rwers  Act passed to preserve ce”am  ““ers I” “free-flowng Condltlon”.



1976 - PURPA passed. prowdng market for small-scale hydropower genemoon.



1966 Electnc  Consumers Protecnon  Act - amends Federal Power Act. requxes  FERC to give equal conslderatlon  to
power generatm  potential  and fish.  wlldllfe.  recreanon.  and other aspects of enwronmental  qualny  dung  dam
lIcenslng/rellcenslng.



1992 legislation  approved for federal purchase and removal of 2 pnvate  dams on the Elwha  River, to restore fish
pZlSS=Q~.



-1993 mafor  flood on MISSISSIPPI River causes exfenswe damage



i-1996 Conrrollea IlOOd  of Colatado Rwer  at Grano  Canyon: resloral~o”  of Everglaoes  begns.



2oooL
Figure 5. A brief history of flow alteration in the United States.



ing (Table 2). A shift in timing of
peak flows from spring to summer,
as often occurs when reservoirs are
managed to supply irrigation water,
has prevented reestablishment of the
F r e m o n t  c o t t o n w o o d  (Pop~llus
fremontii), the dominant plant spe-
cies in Arizona, because flow peaks
now occur after, rather than before,
its germination period (Fenner et al.
1985). Non-native plant species with
less specific germination require-
ments may benefit from changes in
f lood  t iming .  For  example ,  sa l t
cedar’s (Tamarix sp.) long seed dis-
persal period allows it to establish
after floods occurring any time during
the growing season, contributing to its
abundance on floodplains of the west-
ern United States (Horton 1977).



Altering the rate of change in flow
can negatively affect both aquatic
and riparian species. As mentioned
above, loss of natural  f lashiness



threatens most of the native fish fauna
I



of the American Southwest (Minckley
and Deacon 1991),  and artificially \
increased rates of change caused by 1
peaking power hydroelectric dams
on historically less flashy rivers cre-



1



ates numerous ecological problems i
(Table 2; Petts 1984). A modified
rate of change can devastate riparian I
species, such as cottonwoods, whose
successful seedling growth depends
on the rate of groundwater recession
following floodplain inundation. In
the  S t .  Mary  River  in  Alber ta ,
Canada, for example, rapid draw-



[
1



downs of river stage during spring
have prevented the recruitment of
young trees (Rood and Mahoney
1990). Such effects can be reversed,
however. Restoration of the spring
flood and its natural, slow recession
in the Truckee River in California
has allowed the successful establish-
ment of a new generation of cotton- I
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T;lbic  3. Rcxnt projects in which restoration of some component(s) of natural flow regimes has occurred or been proposed
for specific ecological benefits.



Location



Trinity River, CA



Flow component(s)



Mimic timing and magnitude of peak
flow



Ecological purpose(s) Reference



Rejuvenate in-channel gravel habitats; restore Barinaga 1996”
early riparian succession; provide migration
flows for juvenile salmon



Truckee  River, CA Mimic timing, magnitude, and duration Restore riparian trees, especially cottonwoods Klotz and Swanson
of peak flow, and its rate of change
during recession



1997



Owens River, CA Increase base flows; partially restore
overbank  flows



Restore riparian vegetation and habitat for
native fishes and non-native brown trout



Rush Creek, CA (and other Increase minimum flows
tributaries to Mono Lake)



Restore riparian vegetation and habitat for
waterfowl and non-native fishes



Oldman River and tributaries, Increase summer flows; reduce rates of Restore rioarian vegetation (cottonwoods)
southern Alberta, Canada postflood stage decline; mimic natural



flows in wet years



I



and cold-water (trout) fisheries



Green River, UT



San Juan River, UT/NM



Gunnison River. CO



Rio Grande River, NM



Pecos River, NM



Colorado River, AZ



Bill Williams River, AZ Mimic natural flood peak timing
(proposed) and duration



Pemigewasset River, NH Reduce frequency (i.e., to no more
than natural frequency) of high flows
during summer low-flow season; reduce
rate of change between low and high
flows during hydropower cycles



Roanoke River. VA



Kissimmee River, FL



Mimic timing and duration of peak flow
and duration and timing of nonpeak
flows; reduce rapid baseflow fluctu-
ations from hydropower generation



Mimic magnitude, timing, and duration
of peak flow; restore low winter
baseflows



Mimic magnitude, timing, and duration
of peak flow; mimic duration and timing
of nonpeak  flows



Mimic timing and duration of flood-
plain inundation



Regulate duration and magnitude of
summer irrigation releases to mimic
spawning flow “spikes”; maintain
minimum flows



Mimic magnitude and timing



Restore more natural patterning of
monthly flows in spring; reduce rate of
change between low and high flows
during hydropower cycles



Mimic magnitude, duration, rate of
change, and timing of high- and low-
flow periods



Recovery of endangered fish species; enhance
other native fishes



Recovery of endangered fish species



Recovery of endangered fish species



Ecosystem processes (e.g., nitrogen flux,
microbial activity, litter decomposition)



Determine spawning and habitat needs
for threatened fish species



Restore habitat for endangered fish species
and scour riparian zone



Promote establishment of native trees



Enhance native Atlantic salmon recovery



Increased reproduction of striped bass



Restore floodplain inundation to recover
wetland functions; reestablish in-channel
habitats for fish and other aquatic species



Hill and Platts in
press



LADWP 1995



Rood et al. 1995



Stanford I994



-b



-b



Molles et al. 1995



Robertson 1997



Collier et al. 1997



USCOE 1996



FERC 1995



Rulifson and Manooch
I993



Toth 1995



“J. Poles, 1997, personal communication. US Fish & Wildlife Service, Arcata, CA.
bF. Pfeifer, 1997, personal communication. US Fish & Wildlife Service, Grand Junction, CO.
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wood trees (Klotz and Swanson primarily on one or a few species opinions of the minimal flow needs
1997). that live in the wetted river channel. for certain fish species (e.g., Larson I



Most of these methods have the nar- 1981).
Recent approaches to row intent of establishing minimum A more sophisticated assessment



streamflow management allowable flows. The simplest make of how changes in river flow affect
use of easily analyzed flow data, of aquatic habitat is provided by the jl



Methods to estimate environmental assumptions about the regional simi- Instream Flow Incremental Method- 1’
flow requirements for rivers focus larity of rivers, and of professional ology (IFIM; Bovee and Milhous
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1978). IFIM combines two models, a
biological one that describes the physi-
cal habitat preferences of fishes (and
occasionally macroinvertebrates) in
terms of depth, velocity, and substrate,
and a hydraulic one that estimates
how the availability of habitat for
fish varies with discharge. IFIM has
been widely used as an organiza-
tional framework for formulating
and evaluating alternative water
management options related to pro-
duction of one or a few fish species
(Stalnaker et al. 199.5).



As a predictive tool for ecological
management, the IFIM modeling
approach has been criticized both in
terms of the statistical validity of its
physical habitat characterizations
(Williams 1996) and the limited re-
alism of its biological assumptions
(Castleberry et al. 1996). Field tests
of its predictions have yielded mixed
results (Morehardt 1986). Although
this approach continues to evolve,
both by adding biological realism
(Van Winkle et al. 1993) and by
expanding the range of habitats
modeled (Stalnaker et al. 1995), in
practice it is often used only to estab-
lish minimum flows for “important”
(i.e., game or imperiled) fish species.
But current understanding of river
ecology clearly indicates that fish
and other aquatic organisms require
habitat features that cannot be main-
tained by minimum flows alone (see
Stalnaker 1990). A range of flows is
necessary to scour and revitalize
gravel beds, to import wood and
organic matter from the floodplain,
and to provide access to productive
riparian wetlands (Figure 4). Inter-
annual variation in these flow peaks
is also critical for maintaining chan-
nel and riparian dynamics. For ex-
ample, imposition of only a fixed
high-flow level each year would sim-
ply result in the equilibration of in-
channel and floodplain habitats to
these constant peak flows.



Moreover, a focus on one or a few
species and on minimum flows fails
to recognize that what is “good” for
the ecosystem may not consistently
benefit individual species, and that
what is good for individual species
may not be of benefit to the ecosys-
tem. Long-term studies of naturally
variable systems show that some spe-
cies do best in wet years, that other
species do best in dry years, and that
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overall biological diversity and eco-
system function benefit from these
variations in species success (Tilman
et al. 1994). Indeed, experience in
river restoration clearly shows the
impossibility of simultaneously en-
gineering optimal conditions for all
species (Sparks 1992, 1995, Toth
1995). A holistic view that attempts
to restore natural variability in eco-
logical processes and species success
(and that acknowledges the tremen-
dous uncertainty that is inherent in
attempting to mechanistically model
all species in the ecosystem) is neces-
sary for ecosystem management and
restoration (Franklin 1993).



Managing toward a natural
flow regime



The first step toward better incorpo-
rating flow regime into the manage-
ment of river ecosystems is to recog-
nize that extensive human alteration
of river flow has resulted in wide-
spread geomorphic and ecological
changes in these ecosystems. The his-
tory of river use is also a history of
flow alteration (Figure 5). The early
establishment of the US Army Corps
of Engineers is testimony to the im-
portance that the nation gave to de-
veloping navigable water routes and
to controlling recurrent large floods.
However, growing understanding of
the ecological impacts of flow alter-
ation has led to a shift toward an
appreciation of the merits of free-
flowing rivers. For example, the Wild
and Scenic Rivers Act of 1968 recog-
nized that the flow of certain rivers
should be protected as a national
resource, and the recent blossoming
of natural flow restoration projects
(Table 3) may herald the beginning
of efforts to undo some of the dam-
age of past flow alterations. The next
century holds promise as an era for
renegotiating human relationships
with rivers, in which lessons from past
experience are used to direct wise and
informed action in the future.



A large body of evidence has
shown that the natural flow regime
of virtually all rivers is inherently
variable, and that this variability is
critical to ecosystem function and
native biodiversity. As we have al-
ready discussed, rivers with highly
altered and regulated flows lose their
ability to support natural processes



and native species. Thus, to protect
pristine or nearly pristine systems, it
is necessary to preserve the natural
hydrologic cycle by safeguarding
against upstream river development
and damaging land uses that modify
runoff and sediment supply in the
watershed.



Most rivers are highly modified,
of course, and so the greatest chal-
lenges lie in managing and restoring
rivers that are also used to satisfy
human needs. Can reestablishing the
natural flow regime serve as a useful
management and restoration goal?
We believe that it can, although to
varying degrees, depending on the
present extent of human interven-
tion and flow alteration affecting a
particular river. Recognizing the
natural variability of river flow and
explicitly incorporating the five com-
ponents of the natural flow regime
(i.e., magnitude, frequency, duration,
timing, and rate of change) into a
broader framework for ecosystem
management  would  cons t i tu te  a
major advance over most present
management, which focuses on mini-
mum flows and on just a few species.
Such recognition would also con-
tribute to the developing science of
stream restoration in heavily altered
watersheds, where, all too often,
physical channel features (e.g., bars
and woody debris) are re-created
without regard to restoring the flow
regime that will help to maintain
these re-created features.



Just as rivers have been incremen-
tally modified, they can be incre-
mentally restored, with resulting
improvements to many physical and
biological processes. A list of recent
efforts to restore various components
of a natural flow regime (that is, to
“naturalize” river flow) demon-
strates the scope for success (Table
3). Many of the projects summarized
in Table 3 represent only partial steps
toward full flow restoration, but they
have had demonstrable ecological
benefits. For example, high flood
flows followed by mimicked natural
rates of flow decline in the Oldman
River of Alberta, Canada, resulted in
a massive cottonwood recruitment
that extended for more than 500 km
downstream from the Oldman Dam.
Dampening of the unnatural flow
fluctuations caused by hydroelectric
generation on the Roanoke River in
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Virginia has increased juvenile abun-
dances of native striped bass. Mim-
icking short-duration flow spikes that
are historically caused by summer
thunderstorms in the regulated Pecos
River of New Mexico has benefited
the reproductive success of the Pecos
bluntnose shiner.



We also recognize that there are
scientific limits to how precisely the
natural flow regime for a particular
river can be defined. It is possible to
have only an approximate knowl-
edge of the historic condition of a
river, both because some human ac-
tivities may have preceded the instal-
lation of flow gauges, and because
climate conditions may have changed
over the past century or more. Fur-
thermore, in many rivers, year-to-
year differences in the timing and
quantity of flow result in substantial
variability around any average flow
condition. Accordingly, managing
for the “average” condition can be
misguided. For example, in human-
altered rivers that are managed for
incremental improvements, restoring
a flow pattern that is simply propor-
tional to the natural hydrograph in
years with little runoff may provide
few if any ecological benefits, be-
cause many geomorphic and eco-
logical processes show nonlinear re-
sponses to flow. Clearly, half of the
peak discharge will not move half of
the sediment, half of a migration-
motivational flow will not motivate
hal f  of  the  f i sh ,  and hal f  of  an
overbank flow will not inundate half
of the floodplain. In such rivers, more
ecological benefits would accrue
from capitalizing on the natural be-
tween-year variability in flow. For
example, in years with above-aver-
age flow, “surplus” water could be
used to exceed flow thresholds that
drive critical geomorphic and eco-
logical processes.



If full flow restoration is impos-
sible, mimicking certain geomorphic
processes may provide some ecologi-
cal benefits. Well-timed irrigation
could stimulate recruitment of val-
ued riparian trees such as cotton-
woods (Friedman et al. 1995). Stra-
tegically clearing vegetation from
r ive r  banks  cou ld  p rov ide  new
sources  o f  g rave l  fo r  sediment-
starved regulated rivers with reduced
peak flows (e.g., Ligon et al. 1995).
In all situations, managers will be
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required to make judgments about
specific restoration goals and to work
with appropriate components of the
natural flow regime to achieve those
goals. Recognition of the natural flow
variability and careful identification
of key processes that are linked to
various components of the flow re-
gime are critical to making these
judgments.



Setting specific goals to restore a
more natural regime in rivers with
altered flows (or, equally important,
to preserve unaltered flows in pristine
rivers) should ideally be a cooperative
process involving river scientists, re-
source managers, and appropriate
stakeholders. The details of this pro-
cess will vary depending on the spe-
cific objectives for the river in ques-
tion, the degree to which its flow
regime and other environmental vari-
ables (e.g., thermal regime, sediment
supply) have been altered, and the
social and economic constraints that
are in play. Establishing specific cri-
teria for flow restoration will be chal-
lenging because our understanding
of the interactions of individual flow
components with geomorphic and
ecological processes is incomplete.
However, quantitative, river-specific
standards can, in principle, be devel-
oped based on the reconstruction of
the natural flow regime (e.g., Rich-
ter et al. 1997). Restoration actions
based on such guidelines should be
viewed as experiments to be moni-
tored and evaluated-that is, adap-
tive management-to provide criti-
cal new knowledge for creative
management of natural ecosystem
variability (Table 3).



To manage rivers from this new
perspective, some policy changes are
needed. The narrow regulatory fo-
cus on minimum flows and single
species impedes enlightened river
management and restoration, as do
the often conflicting mandates of the
many agencies and organizations that
are involved in the process. Revi-
sions of laws and regulations, and
redefinition of societal goals and poli-
cies, are essential to enable managers
to use the best science to develop ap-
propriate management programs.



Using science to guide ecosystem
management requires that basic and
applied research address difficult
questions in complex, real-world set-
tings, in which experimental con-



trols and statistical replication are
often impossible. Too little attention
and too few resources have been de-
voted to clarifying how restoring
specific components of the flow-re-
gime will benefit the entire ecosys-
tem. Nevertheless, it is clear that,
whenever possible, the natural river
system should be allowed to repair
and maintain itself. This approach is
likely to be the most successful and
the least expensive way to restore
and maintain the ecological integrity
of flow-altered rivers (Stanford et al.
1996). Although the most effective
mix of human-aided and natural re-
covery methods will vary with the
river, we believe that existing knowl-
edge makes a strong case that restor-
ing natural flows should be a corner-
stone of our management approach
to river ecosystems.
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Also, FWS is now suggesting we add conservation measures for candidate species that are in line
for status processing (the letter mentions the species). Jim Upchurch concurs this is a good idea,
because it might expedite re-initiation should the species be listed. The good news is I think you
can batch the aquatic/riparian species with the others of Las Cienegas/Cienega Creek and you have
already been considering effects and measures for talussnails.
 
This all needs to be in black and white for filing in the project record. Note that FWS and AGFD
think conservation measures need to be commensurate with the scale of the project (large ground-
disturbing project, large-scale conservation measures).
 
As soon as you can do this, it can be incorporated into the BA, and we can proceed. Angela is
otherwise making good progress on the BA, and the addition of conservation measure bullets from
you should not be too time consuming. Be sure to have enough information for FWS to know just
what the measures are you are proposing. Please give me a date you think you can have your
response by.
 
Thanks!
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.








From: Angela Barclay
To: Jones, Larry -FS
Subject: FW: touch bases on Rosemont BA.
Date: Monday, June 04, 2012 4:38:39 PM


Larry,
 
I forgot to ask that you please track your changes – if you have any.
 
Thanks!
 
Angela
^..^  ^..^
 
From: Angela Barclay 
Sent: Monday, June 04, 2012 4:10 PM
To: 'Jones, Larry -FS'
Subject: RE: touch bases on Rosemont BA.
 
Larry,
 
Here you go!!! As black and white as I can get it. There are very few comment boxes left for you. I
tried to put your name in the beginning of the comment boxes that require your attention. The rest
are for editing.
 
As you can see we still have some work to do on the references. We will continue to work on them
as much as possible, but the sooner we get the document back from you the better so we can
incorporate them. We’ll do our best on this end to get the editing and formatting done for
Wednesday’s production, but it’s going to be really tight on timing!!!
 
Thanks,
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Monday, June 04, 2012 10:06 AM
To: Angela Barclay
Subject: RE: touch bases on Rosemont BA.
 
I’ve tried calling back, but only get answering machine (I was just in the powder room)…let’s not
wait to hear from WestLand…let’s keep playing fone tag…
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator



mailto:abarclay@swca.com

mailto:ljones02@fs.fed.us





SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Jones, Larry -FS 
Sent: Monday, June 04, 2012 9:33 AM
To: angela barclay (abarclay@swca.com)
Cc: Ruyle, Jennifer -FS
Subject: touch bases on Rosemont BA.
 
Hi Angela—
 
Wanting to touch bases on Rosemont BA this morn for an update on what transpired Friday PM
and where we are at with the document. Please give me a call when you get in (or if working from
home). I’m around all day (and all week), but am mostly focusing on Forest Plan, as we have a
consultant traveling here to work with me on the DEIS. Brian L. already called me this morn and is
going to send me something on conservation measures. I also have a FOIA with a final deadline of
this week.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Everson, Beverley A -FS
To: Belauskas, Alan -FS; Elek, Arthur S -FS; Kriegel, Debby -FS; Curiel, Eli -FS; McKay, George -FS; Schewel, Heidi


-FS; Jones, Larry -FS; Roth, Melinda D -FS; Laford, Reta -FS; Lefevre, Robert -FS; Shafiqullah, Salek -FS;
Lockwood, Sean -FS; Davis, Sarah L -FS; Emmett, Tami -FS; Keyes, Walter -FS; Gillespie, William B -FS;
Gerhart, Richard A -FS; Copeland, James -FS; Kaplan, Marc -FS; Campbell, Andrea W -FS; Melissa Polm; Lane,
Cornelia D -FS


Subject: RE: Rosemont Replacement Letter, with attachments, on O Drive
Date: Tuesday, February 21, 2012 4:36:17 PM


All, here is the link.  Sorry about the omission last time, but note this is a repeat of what I sent out
to you previously.
 
From: Everson, Beverley A -FS 
Sent: Wednesday, February 15, 2012 1:58 PM
To: Belauskas, Alan -FS; Elek, Arthur S -FS; Kriegel, Debby -FS; Curiel, Eli -FS; McKay, George -FS;
Schewel, Heidi -FS; Jones, Larry -FS; Roth, Melinda D -FS; Laford, Reta -FS; Lefevre, Robert -FS;
Shafiqullah, Salek -FS; Lockwood, Sean -FS; Davis, Sarah L -FS; Emmett, Tami -FS; Keyes, Walter -FS;
Gillespie, William B -FS; Gerhart, Richard A -FS; Copeland, James -FS; Kaplan, Marc -FS; Campbell,
Andrea W -FS; 'Melissa Polm'
Subject: Rosemont Replacement Letter, with attachments, on O Drive
 
All, please see Mindee's note, below.
 
George and Connie, who should receive email on Rosemont with Tami on detail?
 
From: Roth, Melinda D -FS 
Sent: Wednesday, February 15, 2012 12:23 PM
To: Shafiqullah, Salek -FS; Everson, Beverley A -FS
Subject: RE: Replacement Letter
 
All attachments are now posted to the O drive: 
O:\NFS\Coronado\Project\SO\Rosemont2010\Rosemont response to Dec2011 letter\
 
 
From: Shafiqullah, Salek -FS 
Sent: Wednesday, February 15, 2012 11:08 AM
To: Everson, Beverley A -FS
Cc: Roth, Melinda D -FS
Subject: RE: Replacement Letter
 
Are the attachments available?
 
Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377
sshafiqullah@fs.fed.us
 
From: Everson, Beverley A -FS 
Sent: Tuesday, February 14, 2012 6:24 PM
To: Belauskas, Alan -FS; Elek, Arthur S -FS; Kriegel, Debby -FS; Curiel, Eli -FS; McKay, George -FS;
Schewel, Heidi -FS; Jones, Larry -FS; Roth, Melinda D -FS; Laford, Reta -FS; Lefevre, Robert -FS;
Shafiqullah, Salek -FS; Lockwood, Sean -FS; Davis, Sarah L -FS; Emmett, Tami -FS; Keyes, Walter -FS;



mailto:/O=MMS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=EVERSON, BEVERLEYC92362CA-73FD-4145-A3F2-AF331EB717CF

mailto:/O=MMS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=Belauskas, Alanf519a297-9d24-41dd-a2ea-bf79e594dc88
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Gillespie, William B -FS; Gerhart, Richard A -FS; Copeland, James -FS; Kaplan, Marc -FS; Campbell,
Andrea W -FS; Melissa Polm
Subject: FW: Replacement Letter
Importance: High
 
FYI, letter was in response to our letter to Rosemont in December regarding info and studies
needed of the company for the FEIS.
 
 
From: Upchurch, Jim -FS 
Sent: Monday, February 13, 2012 2:55 PM
To: Roth, Melinda D -FS
Subject: FW: Replacement Letter
Importance: High
 
 
 
Jim Upchurch
Forest Supervisor
Coronado National Forest
300 West Congress
Tucson, AZ   85701
Office:  520-388-8306
Cell:  520-444-4034
 
From: Kathy Arnold [mailto:karnold@rosemontcopper.com] 
Sent: Monday, February 13, 2012 10:29 AM
To: Upchurch, Jim -FS
Cc: Chris Garrett; Melissa Polm (mpolm@swca.com)
Subject: Replacement Letter
Importance: High
 
Jim - 
There was a typo on the letter I sent Friday, please use this instead.
 
Kathy
 
Kathy Arnold | Vice President Environmental and Regulatory Affairs
Direct:  520.495.3502 |  Main: 520.293.3579 |  Fax  520.495.3540


Rosemont Copper Company  
P.O. Box 35130  |   Tucson, AZ 85740-5130 
2450 W Ruthrauff Road, Suite 180 |   Tucson, AZ 85705  |  www.rosemontcopper.com  


PLEASE NOTE: : This e-mail message, including any attachments, is for the sole use of the intended recipient(s) and may
contain confidential and/or privileged information. Any unauthorized review, use, disclosure or distribution is prohibited. If
you are not the intended recipient, please delete all  copies and notify us immediately.
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From: Angela Barclay
To: Jones, Larry -FS; Chris Garrett
Subject: RE: Status of BA Conservation Measures?
Date: Wednesday, April 25, 2012 10:47:29 AM


Hi Larry,
 
I haven’t heard or seen anything. Have you Chris?
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Wednesday, April 25, 2012 9:31 AM
To: Angela Barclay; brian lindenlaub (blindenlaub@westlandresources.com); jim tress
(jtress@westlandresources.com)
Subject: Status of BA Conservation Measures?
 
Hi, I know we are all busy, but at our meeting last week at SWCA, I was told to expect the
Conservation Measures for the Rosemont BA in my inbox this morn (after returning from a few
days in CA)…although I have several hi-priority tasks, as best as I can tell this is the highest priority.
I have a Forest Plan meeting tomorrow and gone Friday so today was the day I set aside to review
it. Where are we at with this? Maybe have something this afternoon?
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Angela Barclay
To: Jones, Larry -FS
Subject: FW: Draft Arizona Trail Reroute BE
Date: Tuesday, July 03, 2012 9:17:30 AM
Attachments: Draft Rosemont Arizona Trail BE 070212.pdf


Hi Larry,
 
Forwarding this to you from WestLand…
 
Angela
^..^  ^..^
 
From: Amanda Best [mailto:abest@westlandresources.com] 
Sent: Monday, July 02, 2012 5:06 PM
To: Angela Barclay
Cc: Brian Lindenlaub; Kathy Arnold
Subject: Draft Arizona Trail Reroute BE
 
Angela,
 
Please find attached the Draft BE for the Arizona Trail Reroute. Please give me a call if you have any
questions or comments.
 
Thanks,
Amanda
 
Amanda Best | Senior Environmental Specialist
WestLand Resources, Inc.
4001 E Paradise Falls Drive | Tucson, AZ 85712
Office: (520) 206-9585 | Fax: (520) 206-9518
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1. INTRODUCTION 



 



WestLand Resources, Inc. (WestLand) was retained by Rosemont Copper Company to prepare a 



Biological Evaluation (BE) for a proposed reroute of the Arizona Trail (the Project). The Project will 



include abandonment of an existing portion of the Arizona Trail and replacement with a new portion 



located about one mile to the east. The new route is primarily on lands owned by Coronado National 



Forest (CNF), but would also cross two small parcels of privately owned lands (Figure 1). The Project 



would depart from the existing route in Oak Tree Canyon on the south and would rejoin the existing route 



at Mulberry Canyon in the north.  The proposed Project Area is within Township 19 South, Range 16 



East, Section  3, 4, and 5, and Township 18 South, Range 16 East, Sections 34, 27, 22, and 15 (Figure 1).  



The proposed trail route would cross Arizona Highway 83 near Oak Tree Canyon and Barrel Canyon. 



 



The purpose of this BE is to evaluate the potential effects of the proposed Arizona Trail reroute to special-



status species. For the purposes of this BE, special-status species are defined as those species designated 



as threatened, endangered, proposed/candidate by the U. S. Fish and Wildlife Service (USFWS) under the 



Endangered Species Act (ESA) (USFWS 2012; Appendix A), or designated sensitive by the Forest 



Service for CNF.  This BE was prepared in accordance with the requirements stated in the Forest Service 



Manual (FSM 2672), and includes the identification of all special-status species known or with potential 



to be present in the Project Area or its immediate vicinity, a description of their habitat requirements, and 



an assessment of the potential effects of the Project on each species and their habitat. 
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2. SITE DESCRIPTION 



 



The Project Area is located along the northeastern foothills of the Santa Rita Mountains, southeast of 



Tucson, Arizona. Topography in and surrounding the Project Area consists of a series of ridges and 



drainages. Elevations within the Project Area range from approximately 4,300 to 5,300 feet above mean 



sea level, with a gradual topographical gradient trending downslope toward the northeast. Surface 



drainage from the southern end of the Project Area is to the east down Oak Tree Canyon to Cienega 



Creek.  Drainage from the northern end of the project is to the northeast through Barrel Canyon and 



Davidson Canyon to Cienega Creek. In addition to these ephemeral channels, there are several stock tanks 



near the Project Area, including Oak Tree Tank, Highway Tank, and Adobe Tank.  Questa Spring is 



within one-half mile of the proposed trail route.  



 



Land use within the CNF in the vicinity of the Project Area has primarily been associated with mining, 



cattle grazing, and dispersed public recreation. 



 



The Project Area and surrounding lands are mapped as Semidesert Grassland, with a few patches of 



Madrean Evergreen Woodland on north-facing slopes (Brown and Lowe 1980).  These communities are 



described by Brown (1982b) and Brown (1982c), respectively.  Dominant vegetation within Semidesert 



Grassland includes a variety of grass species, with some shrubs, including velvet mesquite (Prosopis 



velutina) and catclaw mimosa (Mimosa aculeaticarpa).  Vegetation in the Madrean Evergreen Woodland 



includes more tree species, including Emory oak (Quercus emoryi) and alligator-bark juniper (Juniperus 



deppeana).  Palmer’s agaves (Agave palmeri) are present throughout the Project Area in low densities. An 



aerial photograph depicting the Project Area is presented in Figure 2. 
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3. METHODS 



The potential for the presence of special status species in the Project Area was evaluated based upon:  1) a 



review of information regarding the natural history of the special status species; 2) an evaluation of the 



known range and distribution for the special status species; 3) comparison of this information with 



habitats present in the Project Area and general region; and 4) a review of information from the Arizona 



Game and Fish Department (AGFD) Heritage Data Management System (HDMS). Records from the 



HDMS and USFWS were also used to determine whether critical habitat has been designated or proposed 



within or near the Project Area. 



Physical features and biological characteristics of the Project Area and geographic region were 



documented and evaluated for comparisons with habitats known to support special status species.  Species 



are considered to have no potential to occur if the Project Area is located outside of their known range or 



if required habitat components are not present.  Species range and habitat data were obtained primarily 



from information provided by AGFD HDMS animal and plant abstracts.   



Occurrence records were obtained through a search of the AGFD’s Online Environmental Review Tool 



which queries for recorded occurrences of species tracked by the HDMS. The HDMS species search 



includes USFWS-listed species of concern, species considered sensitive by the Bureau of Land 



Management’s (BLM’s) Arizona State Office, species considered sensitive by the CNF, species listed by 



the Arizona Department of Agriculture as Salvage Restricted, and species listed by the AGFD as Wildlife 



of Special Concern in Arizona. These species are not necessarily afforded protection under the 



Endangered Species Act (ESA).  
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4. RESULTS 



4.1. FEDERALLY LISTED SPECIES SCREENING ANALYSIS 



 



Twenty-five special-status species are listed by the USFWS for Pima County (USFWS 2012; Appendix 



A).  This list includes six plants, two invertebrates, three fish, one amphibian, three fish, one amphibian, 



four reptiles, five birds, and four mammal species.  Twenty-three of the 25 listed species were eliminated 



from further review through the screening analysis (Table 1) because their known ranges are outside the 



Project Area, or the required habitat is not present within the Project Area.  Only two of the listed species, 



lesser long-nosed bat (Leptonycteris yerbabuenae) and Chiricahua leopard frog (Litohbates 



chircahuensis) have reasonable potential to occur in the Project Area.  The remaining species are 



considered to have no potential to occur, or are regarded as unlikely to occur.  There is no designated 



critical habitat in the Project Area. 



 



Two species listed by USFWS have the potential to occur on or near the Project Area at certain times 



during the year (Table 1).  These species are the lesser long-nosed bat (LLNB) and the Chiricahua leopard 



frog (CLF).   



The endangered LLNB is a nectar-feeding bat that forages on saguaro (Carnegiea gigantea) and 



organpipe cactus (Stenocereus thurberi) flowers and fruit during its maternity season in spring and early 



summer.  The LLNB is a migratory species that is only present in the Project Area during the late summer 



and early fall (late July through late September) during its post-maternity dispersal from its maternity 



colonies found only in the Arizona Upland Subdivision of Sonoran Desertscrub.  During the post-



maternity season, the LLNB forage for nectar primarily at Palmer’s agaves.  These bats normally roost in 



relatively large colonies in natural caves and abandoned mines.  These bats are known to use an 



abandoned mine within one mile of the proposed trail location as a post-maternity dispersal roost site, a 



adjacent to the current trail route. A realignment of the trail will move it away from this roost site and will 



reduce the potential for human disturbance of this colony. LLNB will forage on agaves that are present 



along the proposed route.  Potential impacts on foraging resources could be minimized by minor 



adjustments to the trail route to avoid agave rosettes.  There are no natural caves and no known 



abandoned mines on the proposed route.  



The CLF is known to be present in Empire Gulch, Cienega Creek, and numerous stock tanks in the 



vicinity of the Project Area.  These frogs normally require perennial or nearly perennial water in streams, 



springs, cienegas, or stock tanks in order to complete their life cycle, but are capable of overland 



movement between water sources.  Critical habitat for CLF has been designated in Empire Gulch, 



Cienega Creek, and the Greaterville area (77 FR 16324, March 20, 2012).  The closest point of this 



critical habitat is less than three miles from the proposed trail route in the Project Area (AGFD 2012).  



The proposed trail construction will have no direct impact on this designated critical habitat.  Surface 



water features would not be impacted by the Project and no perennial streams are crossed by the proposed 



route, therefore no adverse impacts to CLF are anticipated as a result of the Project. 
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Table 1.  USFWS Threatened, Endangered, Proposed, Candidate, and Conservation Agreement Species 



Known or Suspected to Occur in Pima County, Arizona, Potential for Occurrence and Effect Determination.  



Species and Status 
Known Geographic Range and Habitat 



Preference(s) 



Potential Occurrence* in Project Area 



and Effect Determination 



Plants 



Goodding’s Onion 



(Allium gooddingii) 



 



Federal: Signed 



Conservation Agreement 



(USFWS 1997a) 



 



Critical Habitat: No 



 



Recovery Plan: No 



Range: In Arizona, known from White 



Mountains, Apache County, and Santa 



Catalina Mountains, Pima County. 



 



Habitat: Shaded sites on north trending 



drainages, on slopes, or in narrow canyons, 



within mixed conifer and spruce-fir forests. 



 



Elevation: 7,500-11,250 ft 



 



Reference(s): AGFD 1999a, USFWS 



2012a. 



Potential Occurrence: None. The Project 



Area is below the known elevation for this 



species and does not contain suitable habitat.  



 



Effect Determination: The Project will have 



no effect on this species or its habitat. 



Kearney’s blue star (Amsonia 



kearneyana) 



 



Status: 



Federal: Endangered 



(USFWS 1989) 



 



Critical Habitat: No 



 



Recovery Plan: Yes 



(USFWS 1993a) 



Range: Known only from western slopes of 



the Baboquivari Mountains.  



 



Habitat: Dry open slopes in Madrean 



evergreen woodland/interior chaparral 



transition zone and under deciduous 



riparian trees and shrubs in Sonoran 



desertscrub-grassland ecotone.  



 



Elevation: 3,600-6,000 ft. 



 



Reference(s): ARPC 2001 



Potential Occurrence:  None. The Project 



Area does not contain habitat suitable for this 



species, it is below the known elevation for 



this species, and it is outside of the known 



geographic range of this species.  



 



 



Effect Determination: The Project will have 



no effect on this species or its habitat. 



Pima pineapple cactus  



(Coryphantha scheeri 



var.robustispina) 



 



Status: 



Federal: Endangered 



(USFWS 1993b) 



 



Critical Habitat: No 



 



Recovery Plan: No 



Range: Bounded by Santa Cruz County, 



Santa Rita Mountains (east); Pima County, 



Baboquivari Mountains (west), Tucson 



(north), Arizona-Mexican border (south). 



 



Habitat: Sonoran desertscrub and semi-



desert grassland on ridges and bajadas in 



sandy, rocky loam; slopes < 10%. 



 



Elevation: 2,300 – 5,000 ft. 



 



Reference(s): AGFD 2001a, ARPC 2001 



Potential Occurrence:  None.  Pima 



Pineapple Cactus (PPC) are not known to 



occur east of the Santa Rita Mountains.  



 



Effect Determination: The Project will have 



no effect on this species or its habitat. 



Nichol Turk’s head cactus 



(Echinocactus 



horizonthalonius var. nicholii) 



 



 



Federal: Endangered 



(USFWS 1979) 



 



Critical Habitat: No 



 



Recovery Plan: Yes 



(USFWS 1986a) 



Range: In Arizona, known from three areas 



in southwest Pinal County and north central 



Pima County. 



 



Habitat: Relatively open Sonoran 



desertscrub. Found in bedrock habitat at 



higher elevations and gravelly bajadas with 



limestone derived soils at lower elevations; 



(dissected alluvial fans at the foot of 



limestone mountains).  



 



Elevation: 2,000 – 3,600 ft. 



 



Reference(s): AGFD 2008a; ARPC 2001 



Potential Occurrence:  None.  The Project 



Area.has no suitable habitat for this species 



and is over 50 miles from the closest known 



population.  



 



 



Effect Determination: The Project will have 



no effect on this species or its habitat. 
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Species and Status 
Known Geographic Range and Habitat 



Preference(s) 



Potential Occurrence* in Project Area 



and Effect Determination 



Acuña cactus (Echinomastus 



erectocentrus var. acunensis) 



 



Federal: Candidate 



(USFWS 2011a) 



 



Critical Habitat: No 



 



Recovery Plan: No 



Range: Maricopa, Pinal and far western 



Pima counties. 



 



Habitat: tops or upper half of side-slopes 



of broad, dissected hills. 



 



Elevation: 1,200 – 4,000a ft. 



 



Reference(s): AGFD 2011a; ARPC 2001 



Potential Occurrence:  None.  The Project 



Area has no suitable habitat for this species 



and is over 60 miles from the closest known 



population.  



 



Effect Determination: The Project will have 



no effect on this species or its habitat. 



Huachuca water umbel  



(Lilaeopsis schaffneriana ssp. 



recurva) 



 



Status: 



Federal: Endangered 



(USFWS 1997b) 



 



Critical Habitat: Yes 



(USFWS 1999a) 



 



Recovery Plan: No 



Range: Known primarily from Santa Cruz 



and southern Cochise counties. Also found 



along perennial reaches of the San Pedro 



River in Pinal County and Cienega Creek in 



Pima County.  



 



Habitat: Shallow water, saturated soil near 



perennial cienegas, springs, seeps and 



streams. 



 



Elevation: 2,000-7,100 ft. 



 



Reference(s): AGFD 2003a, ARPC 2001 



Potential Occurrence:  None.  The Project 



Area has no suitable aquatic habitat for this 



species. No designated critical habitat for this 



species occurs in the Project Area. 



 



Effect Determination: The Project will have 



no effect on this species or its habitat. 



Invertebrates 



San Xavier talussnail  



(Sonorella eremita) 



 



Federal: Signed 



Conservation Agreement 



(USFWS 1998a, 2008a) 



 



Critical Habitat: No 



 



Recovery Plan: No 



Range: Restricted to a 50 by 100 foot area 



of land privately owned in Pima County, 



Arizona. 



 



Habitat: Deep, northwest facing limestone 



rockslide on San Xavier Hill. 



 



Elevation: 3,850-3,920 ft. 



 



Reference(s): AGFD 2003b 



Potential Occurrence:  None; The Project 



Area has no suitable habitat for this species 



and is outside the limited geographic range for 



this species. 



 



Effect Determination: The Project will have 



no effect on this species or its habitat. 



Rosemont talussnail  



(Sonorella rosemontensis) 



 



Federal: Candidate 



(USFWS 2011a) 



 



Critical Habitat: No 



 



 



Recovery Plan: No 



Range: Endemic to the Santa Rita 



Mountains. 



 



Habitat: Inhabits talus slopes comprised of 



volcanic rock and limestone. 



 



Elevation: 4,400 - 5,600 ft. 



 



 



Reference(s): AGFD 2011b 



Potential Occurrence:  None. The Project 



Area has no suitable talus habitat for these 



snails.  AGFD (2012) reports records of this 



species within 3 miles of the Project Area. 



 



Effect Determination: The Project will have 



no effect on this species or its habitat. 
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Species and Status 
Known Geographic Range and Habitat 



Preference(s) 



Potential Occurrence* in Project Area 



and Effect Determination 



Fish 



Desert pupfish 



(Cyprinodon macularius) 



 



Federal: Endangered 



(USFWS 1986b) 



 



Critical Habitat: Yes 



(USFWS 1986b) 



 



Recovery Plan: Yes 



(USFWS 1993c) 



Range: Historically occurred throughout 



the lower Gila River basin in the U.S. and 



Mexico. No natural populations persist in 



Arizona; currently managed at discreet 



natural and artificial refuge sites.  



 



Habitat: Shallow waters of springs, small 



streams, and marshes.  



 



Elevation: < 4,920 ft. 



 



Reference(s): AGFD 2001b 



Potential Occurrence:  None. This species is 



restricted to very few introduced populations, 



none of which are near the Project Area. No 



designated critical habitat for this species 



occurs in the Project Area. 



 



Effect Determination: The Project will have 



no effect on this species or its habitat. 



Gila chub  



(Gila intermedia) 



 



Federal: Endangered 



 (USFWS 2005a) 



 



Critical Habitat: Yes 



 (USFWS 2005a) 



 



Recovery Plan: No 



Range: Endemic to Gila River Basin, 



including the San Pedro River.  



 



Habitat: Smaller headwater streams, pools, 



springs, and cienegas in a diversity of 



aquatic habitats (e.g., vegetated backwaters 



and deep pools, riffles, undercut banks). 



 



Elevation: 2,700–5,500 ft. 



 



Reference(s): AGFD 2002a 



Potential Occurrence:  None. The Project 



Area has no suitable perennial stream habitat 



for this species. No designated critical habitat 



for this species occurs in the Project Area. 



 



Effect Determination: The Project will have 



no effect on this species or its habitat. 



Gila topminnow  



(Poeciliopsis occidentalis 



occidentalis) 



 



Federal: Endangered 



(USFWS 1967) 



 



Critical Habitat: No 



 



Recovery Plan: Yes 



(Draft : USFWS 1999b) 



Range: Historically distributed throughout 



the Gila River Basin.  



 



Habitat: Headwater springs, vegetated 



margins and backwater areas of intermittent 



to perennial streams and rivers. 



 



Elevation: 1,300-7,500 ft.; most 



populations < 5,000 ft.  



 



Reference(s): AGFD 2001c 



Potential Occurrence:  None. The Project 



Area has no suitable perennial stream habitat 



for this species. 



 



Effect Determination: The Project will have 



no effect on this species or its habitat. 



Amphibians 



Chiricahua leopard frog 



(Lithobates [Rana] 



chiricahuensis) 



 



Federal: Threatened  



(USFWS 2002a) 



 



Critical Habitat:  



Final: (USFWS 2012b)  



 



Recovery Plan: Yes  



(USFWS 2007a) 



Range: Two disjunct populations 



distributed in New Mexico and AZ along 



the Mogollon Rim and in southeastern AZ, 



southwestern NM, and northeastern 



Mexico. Currently extirpated from much of 



their historic range including lowland river 



systems such as the upper San Pedro River. 



Known from upper Santa Cruz River in San 



Rafael Valley and tributaries draining the 



Atascosa and Tumacacori mountains. 



 



Habitat: Requires perennial or near-



perennial water in a wide variety of habitats 



including cienegas, springs, creeks, streams, 



reservoirs, and above-ground and earthen 



livestock tanks. 



 



Elevation: 3,300–8,900 ft. 



 



Reference(s): USFWS 2007a 



Potential Occurrence:  Possible. The 



proposed trail route in the Project Area passes 



close to stock tanks that have supported 



Chiricahua leopard frogs in the past.  



Chiricahua leopard frogs are known to be 



present in the region.  Designated critical 



habitat for the Chiricahua leopard frog occurs 



within three miles of the Project Area, but not 



within the Project Area. 



 



Effect Determination: The Project will not 



impact any surface water features or 



individual frogs. 
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Species and Status 
Known Geographic Range and Habitat 



Preference(s) 



Potential Occurrence* in Project Area 



and Effect Determination 



Reptiles 



Tucson shovel-nosed snake 



(Chionactis occipitalis 



klauberi) 



 



Federal: Candidate 



(USFWS 2011a) 



 



Critical Habitat: No 



 



Recovery Plan: No 



Range: Occurs from Pima County in the 



Avra and Santa Cruz Valleys and from 



western Pinal County and a portion of 



Maricopa County. The area between the 



Tucson and Phoenix metropolitan areas is 



believed to encompass the majority of their 



current range, particularly west of Tucson 



northward along Avra Valley in Pima 



County to western Pinal County, and then 



north into eastern Maricopa County. 



 



Habitat: Creosote-mesquite flood plain 



habitats, with soils described as soft, sandy 



loams with sparse gravel. 



 



Elevation: 785-1,662 ft. 



 



Reference(s): AGFD 2010a 



Potential Occurrence:  None. The Project 



Area has no suitable habitat, is located outside 



the current range of this species, and is above 



the known elevation range of this species.  



 



Effect Determination: The Project will have 



no effect on this species or its habitat. 



Desert Tortoise – Sonoran 



population  



(Gopherus agassizii) 



 



Federal: Candidate 



(USFWS 2011a) 



 



Critical Habitat: No 



 



Recovery Plan: No 



Range: Occurs throughout Arizona’s 



Sonoran desert with appropriate habitat. 



Eastern edge of range extends to the middle 



San Pedro River.  



 



Habitat: Found primarily on rocky slopes 



and bajadas of Mojave and Sonoran 



desertscrub; also found associated with 



caliche caves (shelter sites) along lower 



Sonoran desert washes.  



 



Elevation: 510 – 5,300 ft. 



 



Reference(s): AGFD 2010b 



Potential Occurrence:  Unlikely. The Project 



Area is at the edge of the geographic range of 



this species and may have suitable habitat on 



slopes of ephemeral drainages. There are no 



HDMS records for this species within 3 miles 



and the Analysis Area (AGFD 2012).  



 



Effect Determination: The Project is unlikely 



to have an effect on this species or its habitat. 



 



Sonoyta mud turtle 



(Kinosternon sonoriense 



longifemorale) 



 



Federal: Candidate 



(USFWS 2011a) 



 



Critical Habitat: No 



 



Recovery Plan: No 



Range: Known from ponds and stream 



habitats at the Quitobaquito Springs in 



Organ Pipe Cactus National Monument, 



Arizona 



 



Habitat: Ponds and stream habitats 



 



Elevation: 1,100 ft. 



 



Reference(s): AGFD 2005a 



Potential Occurrence:  None; The Project 



Area has no perennial aquatic habitat suitable 



for this species, and  is located outside the 



known geographic range of this species. 



 



Effect Determination: The Project will have 



no effect on this species or its habitat. 
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Species and Status 
Known Geographic Range and Habitat 



Preference(s) 



Potential Occurrence* in Project Area 



and Effect Determination 



Northern Mexican garter snake 



 (Thamnophis eques megalops) 



 



Federal: Candidate 



(USFWS 2011a) 



 



Critical Habitat: No 



 



Recovery Plan: No 



Range: Historic range included much of the 



greater Gila River Basin. Currently found in 



< 10% of former range and restricted to 



isolated, scattered populations. Likely 



extant in fragmented populations within the 



middle/upper Verde River drainage, 



middle/lower Tonto Creek, and the Cienega 



Creek drainage, as well as a small number 



of isolated wetland habitats in southeastern 



Arizona. 



 



Habitat: Perennial cienegas, cienega-



streams, riparian forests and woodlands; 



usually associated with dense vegetation.  



 



Elevation: 3,000 – 5,000 ft. 



 



Reference(s): Brennan and Holycross 



2006, AGFD 2011c 



Potential Occurrence:  None.  The Project 



Area has no perennial to near-perennial 



aquatic habitats suitable for this species, 



although this snake is known to be present in 



Cienega Creek, about 6 miles east of the 



Project Area. 



 



 



Effect Determination: The Project will have 



no effect on this species or its habitat. 



Birds 



Masked bobwhite 



(Colinus virginianus ridgwayi) 



 



Federal: Endangered  



(USFWS 1967) 



 



Critical Habitat: No 



 



Recovery Plan: Yes 



 (USFWS 1995a) 



Range: Historically occurred from extreme 



south-central AZ (bottomlands of Altar and 



Santa Cruz valleys) south into central 



Sonora, Mexico. Currently reintroduced to 



Buenos Aires National Wildlife Refuge; the 



only known population in the U.S.  



 



Habitat: Desert grasslands with a diversity 



of dense native grasses, forbs, and brush. 



 



Elevation: 3,090 - 3,720 ft., in AZ. 



 



Reference(s): AGFD 2001d 



Potential Occurrence:  None. The Project 



Area has no suitable habitat for this species, 



and the only known population of this species 



in the United States is located within the 



Buenos Aires National Wildlife Refuge.  



 



 



Effect Determination: The Project will have 



no effect on this species or its habitat. 



California Least Tern 



(Sterna antillarum browni) 



 



Federal: Endangered  



(USFWS 1970) 



 



Critical Habitat: No 



 



Recovery Plan: Yes 



 (USFWS 1985) 



Range: Primarily California, but there are 



transient migrants with occasional breeding 



in Arizona. Recorded from Mohave, 



Maricopa, and Pima counties. 



 



Habitat: Nests in shallow depressions on 



open sandy beaches, sand bars, gravel pits, 



or exposed flats along shorelines of inland 



rivers and lakes. 



 



Elevation: < 2,000 ft 



 



Reference(s): USFWS 2012a 



Potential Occurrence:  None.  The Project 



Area lacks the shoreline habitat and shallow 



water foraging habitat required for this 



species. 



 



Effect Determination: The Project will have 



no effect on this species or its habitat. 
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Species and Status 
Known Geographic Range and Habitat 



Preference(s) 



Potential Occurrence* in Project Area 



and Effect Determination 



Mexican spotted owl  



(Strix occidentalis lucida) 



 



Federal: Threatened  



(USFWS 1993d) 



 



Critical Habitat: Yes 



 Final: (USFWS 2004) 



 



Recovery Plan: Yes 



 (Draft: USFWS 2011b) 



Range: Patchily distributed in forested area 



throughout Arizona.  



 



Habitat: Breed primarily on dense old 



growth mixed conifer forests.  



 



Elevation: 3,700 – 9,600 ft. (AZ) 



 



Reference(s): AGFD 2005b 



Potential Occurrence:  None. The Project 



Area has no mature montane forests or steep 



forested canyons. No designated critical 



habitat for this species occurs in the Project 



Area. 



  



Effect Determination: The Project will have 



no effect on this species or its habitat. 



Southwestern willow 



flycatcher  



(Empidonax traillii extimus) 



 



Federal: Endangered 



(USFWS 1995b) 



 



 



Critical Habitat: Yes 



Proposed: (USFWS 2011c) 



Final Rule: (USFWS 2005b)  



Final Rule: (USFWS 1997c)  



 



Recovery Plan: Yes  



 (USFWS 2002b) 



Range: A neotropical migrant that winters 



in Mexico and Central America and breeds 



throughout the greater southwestern U.S. 



Breeds very locally along dynamic riparian 



systems, including the middle Gila, Salt, 



and Verde rivers; middle to lower San 



Pedro River; and upper San Francisco River 



near Alpine. 



 



Habitat: Cottonwood/willow and/or 



tamarisk riparian communities along rivers 



and streams; prefer riparian areas with 



dense under- and mid-story vegetation that 



is ≥ 10 ft. in height, with or without canopy 



cover, and in close proximity to surface 



water.  



 



Elevation: 75 – 9,200 ft. 



 



Reference(s): AGFD 2002b 



Potential Occurrence:  None. The Project 



Area has no suitable riparian habitat. No 



designated critical habitat for this species 



occurs in the Project Area. 



 



 



Effect Determination: The Project will have 



no effect on this species or its habitat. 



Yellow-billed cuckoo 



(Coccyzus americanus) 



 



Federal: Candidate  



 (USFWS 2001) 



 



Status Review: 



 (USFWS 2011a)  



 



Critical Habitat: No 



 



Recovery Plan: No 



Range: A late spring migrant from South 



America, cuckoos breed throughout the 



western U.S. They occur in west, central 



and southeastern Arizona.  



 



Habitat: Typically associated with rivers 



and streams supporting dense, humid, 



riparian woodlands (e.g., cottonwood, 



willow, tamarisk galleries, and mesquite 



bosques). In southeastern Arizona they are 



known to nest along intermittent streams 



supporting dense stands of mesquite and 



netleaf hackberry. They are rarely observed 



as transients in xeric desert or urban 



settings. 



 



Elevation: < 6,700 ft. (more typically < 



5,000 ft.) 



 



Reference(s): AGFD 2011d, Corman and 



Wise-Gervais 2005 



Potential Occurrence:  None.  The Project 



Area has no suitable riparian woodland or 



dense stands of mesquite or netleaf hackberry, 



although cuckoos are known to be present in 



Cienega Creek, about 6 miles east of the 



Project Area. 



 



Effect Determination: The Project will have 



no effect on this species or its habitat. 
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Species and Status 
Known Geographic Range and Habitat 



Preference(s) 



Potential Occurrence* in Project Area 



and Effect Determination 



Mammals 



Lesser long-nosed bat  



(Leptonycteris curasoae 



yerbabuenae) 



 



Federal: Endangered  



(USFWS 1988)  



 



Critical Habitat: No 



 



Recovery Plan: Yes 



 (USFWS 1995c) 



Range: A summer migrant that winters in 



Central America, Lesser Long-nosed bats 



are found locally in the U.S. only in 



southern Arizona and extreme southwestern 



New Mexico from April to late-September. 



Peripheral observations exist from the 



Phoenix area and the Pinaleño Mountains 



 



Habitat: Sonoran desertscrub through 



semi-desert grasslands and into oak 



woodlands where columnar cacti and 



agaves occur. Roosts in caves, abandoned 



mines and occasionally old buildings. 



Forages at night on nectar, pollen, and 



possibly fruit of columnar cacti and agaves.  



 



Elevation: 1,200 – 7,300 ft. (most often < 



5,500 ft.) 



 



Reference(s): AGFD 2011e 



Potential Occurrence:  Likely.  Suitable 



agave foraging habitat is present within the 



Project Area, and a post-maternity dispersal 



roost site is within one mile of the Project 



Area.  



 



Effect Determination:   This species would 



be benefited by the Project. The current trail 



alignment is immediately adjacent to a post-



maternity dispersal roost for this species, and 



the reroute of the trail reduce the likelihood of 



human disturbance to the roost. The Project is 



linear, requires a narrow corridor for 



construction, and allows for some flexibility 



in trail placement. Impacts to forage for this 



species would be avoided to the extent 



practicable, and is not expected to affect 



foraging availability for this species. 



Ocelot  



(Leopardus pardalis) 



 



Federal: Endangered 



(USFWS 1982) 



 



Critical Habitat: No 



 



Recovery Plan: Yes (Draft) 



(USFWS 2010a) 



Range: Globally, ranges from the southern 



U.S. to northern South America. In U.S., 



currently known from AZ and south Texas.  



 



Habitat: Areas with dense cover and avoids 



open areas. Desertscrub communities in 



Arizona, thickets in Texas, and humid 



tropical and coastal habitats in the southern 



U.S. 



 



Elevation: generally < 4,000 ft. 



 



Reference(s): AGFD 2010c 



Potential Occurrence:  None. The Project 



Area does not contain dense forested areas or 



areas with otherwise dense cover.  



 



Effect Determination: The Project will have 



no effect on this species or its habitat. 



Jaguar 



 (Panthera onca) 



 



Federal: Endangered 



(USFWS 1997d) 



 



Critical Habitat: No 



Notice of Determination: 



(USFWS 2010b) 



 



Recovery Plan: No 



Range: Globally, ranges from southern 



U.S. to South America. Recent observations 



in AZ have been restricted to mountain 



ranges of southeastern AZ.  



 



Habitat: Occur in a variety of habitats; in 



recent AZ observations this has been 



restricted to oak-pine woodlands. 



 



Elevation: 5,200 – 5,700 ft. (recent 



observations in AZ) 



 



Reference(s): AGFD 2004a 



Potential Occurrence:  Unlikely. 



Considering lack of tree cover throughout 



most of the Project Area and the relatively low 



number of these cats known or suspected to 



occur in southern Arizona, it is very unlikely 



that this species would utilize the Project 



Area, although one could pass through the 



area on rare occasions.  



 



Effect Determination: The Project will have 



no effect on this species or its habitat. 











 DRAFT 
Proposed Arizona Trail Reroute Biological Evaluation 



 



 



WestLand Resources, Inc. 13 
Engineering and Environmental Consultants 
 
W:\jobs\1000's\1049.14 Rosemont 2009\Arizona Trail BE\Rosemont Arizona Trail BE 070212.docx   



Species and Status 
Known Geographic Range and Habitat 



Preference(s) 



Potential Occurrence* in Project Area 



and Effect Determination 



Sonoran Pronghorn  



 (Antilocapra americana 



sonoriensis) 



 



Federal: Endangered 



(USFWS 1967) 



 



Critical Habitat: No 



 



Recovery Plan: Yes 



 (USFWS 1998b) 



Range: Known from the Cabeza Prieta 



National Wildlife Refuge, Organ Pipe 



Cactus National Monument, Barry M. 



Goldwater Gunnery Range, and the Tohono 



O’odham Indian Reservation. 



 



Habitat: Broad intermountain alluvial 



valleys with creosote-bursage and palo 



verde-mixed cacti associations. 



 



Elevation: 2,000 – 4,000 ft.  



 



Reference(s): AGFD 2002c 



Potential Occurrence:  None.  The Project 



Area is outside the known geographic range of 



this species. 



 



Effect Determination: The Project will have 



no effect on this species or its habitat. 



* The potentials for taxa to occur within the Project Area are categorized according to the following criteria: 



  



Possible: The taxon has not been recorded by WestLand in the Project Area, but the known, 



current distribution of the taxon includes the site and the required habitat 



characteristics of the taxon are present within or in the vicinity of the Project Area. 



Unlikely: The required habitat characteristics of the taxon are present but the Project Area is 



outside the known, current distribution of the taxon, which is not highly restricted. 



None: The Project Area is outside the known distribution of the taxon and the habitat 



characteristics required by the taxon are not present, and/or taxon-specific surveys 



have been conducted and no detections of the taxon have been made. Taxa with highly 



restricted ranges (e.g., springsnails) are considered to have no potential to occur if the 



Project Area is outside the known range, even if the required habitat characteristics are 



present in the Project Area. 



 



4.2. FOREST SENSITIVE SPECIES SCREENING ANALYSIS 



U.S. Department of Agriculture Forest Service website identifies one hundred and sixty-five (165) plants 



and animals as Forest Sensitive species within Pima County (USDA-FS 2007a and 2007b). Based on the 



screening analysis in Table 2, thirty-eight (38) of these species have reasonable potential to occur in the 



Project Area.  This total includes 15 plant species, one amphibian, four reptile species, five bird species, 



and 13 mammal species.  



Of the 15 sensitive plant species that could be found in the Project Area, two are orchid species, Arizona 



coralroot (Hexalectris arizonica) and Coleman’s coralroot (H. colemanii).  Both of these species are 



saprophytes (root parasites) on oaks, and both are known to be present within a few miles of the Project 



Area. Surveys for these species can only be conducted during the flowering season (April through June) 



when flowering spikes are visible above ground.  Both of these species have been petitioned for listing 



under the ESA. Other plant species that have been the subject of special interest in this area are Bartram 



stonecrop (Graptopetalum bartramii) and beardless chinchweed (Pectis imberbis).  Impacts to plants can 



be minimized by orienting the trail to avoid any of the sensitive plants that may be encountered during 



surveys or trail construction. 



The four sensitive reptile species that may be present in the Project Area are the mountain skink (Eumeces 



callicephalus), giant spotted whiptail (Cnemidophorus burti), reticulate Gila monster (Heloderma 
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suspectum suspectum), and green rat snake (Senticolis triaspis).  Impacts to reptiles can be minimized 



with care during construction to avoid direct and indirect impacts to potential den sites. 



The five sensitive bird species that may be present in the Project Area are the broad-billed hummingbird 



(Cyanthus latirostris), northern beardless tyrannulet (Campostoma imberbe), Abert’s towhee (Pipilo 



aberti), Baird’s sparrow (Ammodramus bairdii), and varied bunting (Passerina versicolor).  The towhee 



is a permanent resident of this vicinity.  The hummingbird, tyrannulet, and bunting are neotropical 



migrants that are only present during the breeding season in spring, summer, and early fall.  The Baird’s 



sparrow is a northern migrant that is only present during the winter.  Because of their mobility, birds are 



unlikely to be directly impacted by trail construction.  Indirect impacts to bird species can be minimized 



by taking appropriate precautions during construction to avoid known or potential nest sites. 



Of the 13 sensitive mammal species which could be present in the Project Area, there are five 



insectivorous bats, one shrew, five rodents, and two small carnivores.  These bats are likely to use the 



Project Area primarily for foraging, although two of these species are likely to roost in trees during 



daylight hours. Although the terrestrial mammals are less mobile than bats or birds, it is still likely that 



they would not be directly impacted by trail construction.  Indirect impacts to mammal species can be 



minimized by taking appropriate precautions during construction to avoid known or potential burrows and 



den sites. 



 
Table 2. U. S. Forest Service Sensitive Species Present in Pima County, Arizona, Potential Occurrence and Effect 



Determination. Species lists from USDA-FS (2007a and 2007b).   Species included in Table 1 are not repeated here. Species shown in 



bold print are known or have potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) 
Potential Occurrence* in Project 



Area and Effect Determination 



Plants 



Pima Indian Mallow 



(Abutilon parishii) 



 



Status:  CNF-S 



USFS-S 



AZ-SR 



Range:  Known from 84 populations in 17 mountain ranges from 



central Arizona to Sonora. 



 



Habitat: Higher elevation Sonoran Desertscrub and Semidesert 



Grassland. Rocky hillsides, cliff bases, canyon bottoms, lower side 



slopes and ledges of canyons among rocks and boulders.  



 



Elevation: 1,720–4,900 ft  



 



References:  AGFD 2000a. 



Potential Occurrence:  Unlikely. 



Not reported in the vicinity of the 



Santa Rita Mountains in Pima 



County, but suitable habitat may be 



present. 



 



Effect Determination: The Project 



is unlikely to have an effect on this 



species or its habitat. 
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Table 2. U. S. Forest Service Sensitive Species Present in Pima County, Arizona, Potential Occurrence and Effect 



Determination. Species lists from USDA-FS (2007a and 2007b).   Species included in Table 1 are not repeated here. Species shown in 



bold print are known or have potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) 
Potential Occurrence* in Project 



Area and Effect Determination 



Santa Cruz Striped 



Agave  



Agave parviflora ssp. 



parviflora 



 



Status: CNF-S 



USFS-S 



AZ-HS 



Range:  Several mountain ranges in Pima and Santa Cruz counties 



and also in Sonora. 



 



Habitat: Desert grassland and oak woodland, open rocky or 



gravelly slopes and ridges.  



 



Elevation: 3,600–4,600 ft.  



 



References: ARPC 2001 



Potential Occurrence:   Possible.  



The Project Area is within this 



species’ reported range in Santa Rita 



Mountains and suitable habitat is 



present.  



 



Effect Determination: The Project 



is linear, requires a narrow corridor 



for construction, and allows for 



some flexibility in trail placement. 



Impacts to sensitive plants would be 



avoided to the extent practicable. 



The Project may impact individuals 



of this species, but is not likely to 



result in a trend toward federal 



listing or loss of viability. 



Trelease Agave  



Agave schottii var. 



treleasei 



 



Status: CNF-S 



USFS-S 



AZ-HS 



Range:  Known only from Santa Catalina Mountains. 



 



Habitat: Desert scrub, grassland, oak, and juniper woodlands, 



gravelly to rocky places. 



 



Elevation:  3,600–6,600 ft.  



 



References:  AGFD 2005c  



Potential Occurrence:  None. The 



Project Area is outside the reported 



geographic range of this species. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Saiya 



Amoreuxia gonzalezii 



 



Status: CNF-S 



USFS-S 



AZ-HS 



Range:  Known only from two or three populations in Santa Rita 



Mountains. 



 



Habitat: Rocky limestone hillsides. 



 



Elevation:  4,200–4,600 ft.   



 



References:  AGFD 2011f  



Potential Occurrence: Unlikely. 



No limestone is present in the 



Project Area. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Large-flowered Blue Star  



Amsonia grandiflora  



 



Status: CNF-S 



USFS-S 



Range:  Limited to Patagonia and Atascosa Mountains.  



 



Habitat:  Canyon bottoms and slopes in oak woodlands. 



 



Elevation: 3,700–4,500 ft.  



 



References:  AGFD 2003d 



Potential Occurrence:  None. The 



Project Area is outside this species’ 



reported geographic range. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Chiricahua Rock Cress 



Arabis tricornuta 



 



Status: CNF-S 



USFS-S 



Range: Known to be present in Santa Rita Mountains. 



 



Habitat: Steep and rocky slopes in the understory with pine trees, 



and on road banks.   



 



Elevation:  6,000 – 8,840 ft.   



 



References: AGFD 2006a  



Potential Occurrence:  None.  The 



Project Area has no pine forest 



habitat and is below the known 



elevation range. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 
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Table 2. U. S. Forest Service Sensitive Species Present in Pima County, Arizona, Potential Occurrence and Effect 



Determination. Species lists from USDA-FS (2007a and 2007b).   Species included in Table 1 are not repeated here. Species shown in 



bold print are known or have potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) 
Potential Occurrence* in Project 



Area and Effect Determination 



Lemmon Milkweed 



Asclepias lemmonii 



 



Status: CNF-S 



USFS-S 



 



Range:  Known from Huachuca, Chiricahua, Baboquivari, and 



Santa Rita Mountains. 



 



Habitat: Canyons, roadsides, and open woodlands in 



mountainous areas, often on limestone substrates. 



 



Elevation: 5,050–7,200 ft.  



 



References: AGFD 2006b 



Potential Occurrence: Unlikely. 



The Project area is mostly below the 



known elevation range, has no 



limestone, and has marginal habitat 



conditions. 



 



Effect Determination: The Project 



is unlikely to have an effect on this 



species or its habitat. 



 



Greene Milkweed  



Asclepias uncialis ssp. 



uncialis  



 



Status: CNF-S 



Range:  About 25 to 30 locations in western U. S., including 



Coconino, Pima, and Santa Cruz counties in Arizona.  



 



Habitat: Plains grassland and shortgrass communities on open 



hills and lower side slopes at the base of mesas, canyons, and 



bluffs. Also found in open grassland areas within madrean 



evergreen woodland communities. 



  



Elevation:  4,000-6,400 ft. 



 



References:  AGFD 2006c 



Potential Occurrence:  Possible.  



The Project Area is within the 



known geographic range and 



suitable habitat is present. 



 



Effect Determination: The Project 



is linear, requires a narrow corridor 



for construction, and allows for 



some flexibility in trail placement. 



Impacts to sensitive plants would be 



avoided to the extent practicable. 



The Project may impact individuals 



of this species, but is not likely to 



result in a trend toward federal 



listing or loss of viability. 



Maguire’s (Coppermine) 



Milkvetch  



Astragalus cobrensis var. 



maguirei 



 



Status: CNF-S 



AZ-SR 



Range:  Confirmed only in Chiricahua and Peloncillo Mountains 



of Arizona. 



 



Habitat: Shady canyons (near stream bottoms) and lower ledges 



both in full sun (often on rocky soils) and in the shade (found on 



more organic soils composed of leaf litter).   



 



Elevation: 5,080-7,450 ft.  



 



References: AGFD 1999b 



Potential Occurrence: None.  The 



Project Area is outside the known 



geographic range of this species. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Huachuca Milkvetch 



Astragalus hypoxylus 



 



Status: CNF-S 



AZ-SR 



Range:  Restricted to Huachuca and Patagonia Mountains 



 



Habitat: Open, limestone rocky clearings in oak-juniper-pinyon 



woodland. Found on hillsides with slopes of 25 to 30 percent. 



Generally unshaded. 



 



Elevation:  5,300-6,100 ft.  



 



References: AGFD 1999c. 



Potential Occurrence: None.  The 



Project Area is outside the known 



geographic range and below the 



known elevation range. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Ayenia 



Ayenia truncata 



 



Status: CNF-S 



Range:  Arizona and Sonora.  In the Las Guijas Mountains in 



Pima County and Santa Rita Mountains in Santa Cruz County. 



 



Habitat:  Rocky slopes, hillsides, and canyon bottoms, and in 



grassy plains. 



 



Elevation:  3,920 to 3,960 ft. in the Santa Rita Mountains  



 



References: AGFD 2010d 



Potential Occurrence:  Unlikely.  



The Project Area is outside the 



reported geographic range. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 
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Table 2. U. S. Forest Service Sensitive Species Present in Pima County, Arizona, Potential Occurrence and Effect 



Determination. Species lists from USDA-FS (2007a and 2007b).   Species included in Table 1 are not repeated here. Species shown in 



bold print are known or have potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) 
Potential Occurrence* in Project 



Area and Effect Determination 



Bush-violet  



Browallia eludens 



 



Status:  CNF-S 



Range:  Restricted to the Canelo Hills.   



 



Habitat: Temperate, moist summer habitats, in and around the 



boundaries of Madrean Evergreen Woodland.   



 



Elevation:  5,065-5,250 ft  



 



References:  AGFD 2003e 



Potential Occurrence: None.  The 



Project Area is outside the reported 



geographic range. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Chiltepin  



Capsicum annuum var. 



glabriusculum 



 



Status: USFS-S 



CNF-S 



Range:  In Arizona, known from a few populations in the 



Chiricahua, Tumacacori, Baboquivari, and Ajo Mountains. 



 



Habitat: Canyons and slopes of desert riparian habitats in 



mesquite and oak woodlands.  



 



Elevation: 3,600–4,400 ft.  



 



References:  AGFD 2003f 



Potential Occurrence: None. The 



Project Area is outside the reported 



geographic range. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Chihuahuan Sedge  



Carex chihuahuensis 



 



Status:  USFS-S 



CNF-S 



Range:  Southeast Arizona, southwest New Mexico, Sonora and 



Chihuahua.  Known to be present in the Santa Rita Mountains. 



 



Habitat:  Wet soil in streambeds, shallower draws in pine-oak 



forest and riparian ares; wet meadows, cienegas, marshy areas, 



and canyon bottoms.  



 



Elevation: 3,600–7,200 ft.  



 



References:  AGFD 2004b 



Potential Occurrence: None.  The 



Project Area has no suitable habitat 



along the trail route. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Arizona Giant Sedge 



Carex ultra 



 



Status:  USFS-S 



CNF-S 



Range: Several isolated populations in mountain ranges of 



southeast Arizona, southwest New Mexico, and Mexico. 



 



Habitat: Moist soil near perennially wet springs and streams, 



undulating gravelly terrain. Aquatic riparian woodland or 



oak/pinyon woodland.  



 



Elevation: 2,040–6,000 ft  



 



References: AGFD 2000b; ARPC 2001 



Potential Occurrence: None.  The 



Project Area has no suitable habitat 



along the trail route, although this 



species is present at Scholefield 



Spring, about 2 miles west of the 



proposed route.  The HDMS reports 



this species’ occurrence within three 



miles of the Project Area (AGFD 



2012). 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Trans-Pecos Indian 



Paintbrush  



Castilleja nervata 



 



Status: CNF-S 



Range:  Primarily Mexico, with isolated specimens from the 



Chiricahua and Santa Rita Mountains.   



 



Habitat:  Rocky slopes or openings, pine to pine-oak or pine 



woods, rarely in pine-fir.   



 



Elevation: 2,460-7,550 ft  



 



References:  NatureServe 2012; SEINet 2012 



Potential Occurrence:  None.  The 



Project Area has no suitable habitat. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 
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Table 2. U. S. Forest Service Sensitive Species Present in Pima County, Arizona, Potential Occurrence and Effect 



Determination. Species lists from USDA-FS (2007a and 2007b).   Species included in Table 1 are not repeated here. Species shown in 



bold print are known or have potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) 
Potential Occurrence* in Project 



Area and Effect Determination 



Santa Cruz Star-leaf 



Choisya mollis 



 



Status: CNF-S 



Range: Limited to Pajarito, Atascosa, and Tumacacori 



Mountains., northwest of Nogales.   



 



Habitat: Bottoms and slopes of canyons on gravelly, sandy, and 



cobbly loams in the shade of oaks, other trees, or rocks in 



Madrean evergreen woodland.   



 



Elevation: 4,000 – 4,900 ft  



 



References:  ARPC 2001 



Potential Occurrence:  None.  The 



Project Area is outside this species’ 



known geographic range. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Mexican Hemlock 



Parsley  



Conioselinum mexicanum 



 



Status:  CNF-S 



Range: Present in Huachuca and Santa Rita Mountains   



 



Habitat:  Cool, shaded mountain slopes. 



 



Elevation: 6,000-9,000 ft  



 



References: AGFD 2001e 



Potential Occurrence:  None.  The 



Project Area has no suitable habitat 



and is below the known elevation 



range. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Santa Cruz Beehive 



Cactus  



Coryphantha recurvata 



 



Status:  CNF-S 



AZ-HS 



Range:  Generally north and west of Nogales in Tumacacori, 



Atascosa, and Pajarito Mountains.   



 



Habitat:  Alluvial soils of valleys and foothills in desert grassland 



and oak woodland. Plants are either on rocky hillsides with good 



grass cover, or in rock crevices where runoff accumulates and 



provides more moisture than the surrounding soils.   



 



Elevation:  3,680 – 6,000 ft  



 



References: AGFD 2001f 



Potential Occurrence:  None.  The 



Project Area is outside of the known 



geographic range. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Cochise Pincushion 



Cactus  



Coryphantha 



robbinsorum 



 



Status: AZ-HS 



Range:Appears to be restricted to Cochise County   



 



Habitat: Rolling gray limestone slopes of hills in transition zone 



between Chihuahuan Desert Scrub and Semidesert Grassland. 



Plants are rooted in bedrock cracks or thin soil.   



 



Elevation: 4,200 – 4,650 ft  



 



References: AGFD 2008b   



Potential Occurrence: None.  The 



Project Area has no suitable habitat 



and is outside the known geographic 



range.  



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Smooth Babybonnets 



Coursetia glabella 



 



Status: CNF-S 



Range: Reported from the Huachuca, Chiricahua, and Patagonia 



Mountains and Canelo Hills.   



 



Habitat: Dry, partially shaded slopes in Madrean oak woodland, 



oak-juniper and pine-oak forest.   



 



Elevation: 5,000-7,200 ft  



 



References: AGFD 2001g 



Potential Occurrence: None.  The 



Project Area is outside the known 



geographic range and below the 



known elevation for this species.   



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 
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Table 2. U. S. Forest Service Sensitive Species Present in Pima County, Arizona, Potential Occurrence and Effect 



Determination. Species lists from USDA-FS (2007a and 2007b).   Species included in Table 1 are not repeated here. Species shown in 



bold print are known or have potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) 
Potential Occurrence* in Project 



Area and Effect Determination 



Wiggins Milkweed Vine  



Cynanchum wigginsii 



(formerly Metastelma 



mexicanum) 



 



Status:  USFS-S 



Range: Several mountain ranges in southeast Arizona, but not 



known from the Santa Rita Mountains 



 



Habitat: Open slopes in oak woodland on granitic substrate. 



 



Elevation: 3,500–5,500 ft 



 



References:  AGFD 2000c 



Potential Occurrence:  None. The 



Project Area is outside the reported 



geographic range and has no granitic 



substrate. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Gentry Indigo Bush  



Dalea tentaculoides 



 



Status: CNF-S 



USFS-S 



AZ-HS 



Range: In Arizona, known only from the Baboquivari , Atascosa 



and Pajarito Mountains. 



 



Habitat:  Canyon bottoms on cobble terraces subject to occasional 



flooding; possible growth on rocky hillsides.  



 



Elevation: 3,600–4,580 ft. 



 



References: AGFD 2001h 



Potential Occurrence: None. The 



Project Area is outside the known 



geographic range. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Metcalfe’s Tick-Trefoil 



Desmodium metcalfei 



 



Status: CNF-S 



Range: Specimens from Cochise, Santa Cruz, Gila, Greenlee, 



Yavapai, and Coconino Cos.  



 



Habitat: Rocky slopes, canyons, and ditches.  



 



Elevation:  No data. 



 



References: NatureServe 2012; SEINet 2012 



Potential Occurrence: Unlikely.  



This species is rare and poorly 



known. Suitable habitat is not likely 



present on the Project Area. 



 



Effect Determination: The Project 



is unlikely to have effect on this 



species or its habitat. 



Needle-spined 



Pineapple Cactus 



Echinomastus 



erectocentrus var. 



erectocentrus 



 



Status: AZ-SR 



Range: Mainly south and east of Tucson  



 



Habitat: Semidesert Grassland, light-colored gravel on gentle 



slopes, hills and alluvial fans.  



 



Elevation: 2,950–4,920 ft.  



 



References: AGFD 2009a 



Potential Occurrence:  Possible.  



The Project Area is within the 



known geographic range and 



appears to have suitable habitat. 



 



Effect Determination: The Project 



is linear, requires a narrow corridor 



for construction, and allows for 



some flexibility in trail placement. 



Impacts to sensitive plants would be 



avoided to the extent practicable. 



The Project may impact individuals 



of this species, but is not likely to 



result in a trend toward federal 



listing or loss of viability. 
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Table 2. U. S. Forest Service Sensitive Species Present in Pima County, Arizona, Potential Occurrence and Effect 



Determination. Species lists from USDA-FS (2007a and 2007b).   Species included in Table 1 are not repeated here. Species shown in 



bold print are known or have potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) 
Potential Occurrence* in Project 



Area and Effect Determination 



Arid Throne Fleabane 



Erigeron arisolius 



 



Status: USFS-S 



Range: Known to be present in Santa Rita Mountains. 



 



Habitat: Semidesert Grassland and Madrean Evergreen 



Woodland; grasslands or oak woodlands, in grassy open areas or 



along roads, often in moist areas.  



 



Elevation: 4,265–5,650 ft  



 



References: AGFD 2008b 



Potential Occurrence: Possible. 



The Project Area is within the 



known geographic range and 



suitable habitat is available.  This 



species has been reported within 



three miles of the Project Area 



(AGFD 2012). 



 



Effect Determination: The Project 



is linear, requires a narrow corridor 



for construction, and allows for 



some flexibility in trail placement. 



Impacts to sensitive plants would be 



avoided to the extent practicable. 



The Project may impact individuals 



of this species, but is not likely to 



result in a trend toward federal 



listing or loss of viability. 



Heliograph Peak 



Fleabane  



Erigeron heliographis 



 



Status:  CNF-S 



Range: Restricted to the Pinaleño Mountains   



 



Habitat: Granite rock cliffs and outcrops, usually somewhat 



mesic, in mixed conifer forests.   



 



Elevation: 8,500-10,400 ft.  



 



References:  AGFD 2003g 



Potential Occurrence:  None.  The 



Project Area is outside of the known 



geographic range and has no 



suitable habitat. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Chiricahua Fleabane 



Erigeron kuschei 



 



Status:  CNF-S 



Range: Endemic to the Chiricahua Mountains, with only four 



known populations. 



 



Habitat: Shaded, north-facing granitic cliffs and rock ledges with 



high moss cover.   



 



Elevation: 7,000 – 9,500 ft. 



 



References: ARPC 2001; NatureServe 2012 



Potential Occurrence: None.  The 



Project Area is outside the known 



geographic range and has no 



suitable habitat. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Lemmon’s Fleabane 



Erigeron lemmonii 



 



Status: AZ-HS 



Range: Confirmed in only one location in Huachuca Mountains.   



 



Habitat:  Dense clumps up to about 4 feet in diameter, in crevices 



and on ledges of west-, south-, and north-facing cliffs in shady 



habitat, and on the vertical faces of large boulders along the 



canyon bottom.   



 



Elevation: 6,300 – 7,300 ft  



 



References: AGFD 2011g 



Potential Occurrence:  None.  The 



Project Area is outside geographic 



range and has no suitable habitat. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Heathleaf Wild-



buckwheat 



Eriogonum ericifolium 



var. ericifolium 



 



Status: USFS-S 



Range: Primarily in central Arizona, in Pima County, restricted to 



Cienega Creek. 



 



Habitat: Dry, gravelly to rocky slopes in lakebed deposits, in 



grasslands, chaparral and oak-woodlands.  



 



Elevation: 2,950 - 6,300 ft.  



 



References: AGFD 2005d; NatureServe 2012 



Potential Occurrence: Unlikely. 



The Project Area is outside the 



reported geographic range, although 



it is close to Cienega Creek. 



 



Effect Determination: The Project 



is unlikely to have an effect on this 



species or its habitat. 
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Table 2. U. S. Forest Service Sensitive Species Present in Pima County, Arizona, Potential Occurrence and Effect 



Determination. Species lists from USDA-FS (2007a and 2007b).   Species included in Table 1 are not repeated here. Species shown in 



bold print are known or have potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) 
Potential Occurrence* in Project 



Area and Effect Determination 



Huachuca Mountain 



Spurge 



Euphorbia macropus 



(formerly Euphorbia 



plummerae) 



 



Status:  AZ-SR 



Range: Restricted to the Huachuca Mountains and the south end 



of the Patagonia Mountains.   



 



Habitat: Shady canyon bottoms in leaf litter, and open hillsides in 



pine-oak woodland.   



 



Elevation: 5,200 – 7,250 ft  



 



References:  AGFD 2005e 



Potential Occurrence: None.  The 



Project Area is outside the reported 



geographic range and has no 



suitable habitat. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Wislizeni Gentian 



Gentianella wislizeni 



 



Status: USFS-S 



AZ-SR 



 



Range: Apparently restricted to Cochise and Greenlee Counties.   



 



Habitat: Rocky sites in pine-oak and pine woodlands.   



 



Elevation: 6,560 – 8,370 ft  



 



References:  NatureServe 2012 



Potential Occurrence: None.  The 



Project Area is outside the reported 



geographic and elevation range and 



has no suitable habitat. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Bartram Stonecrop 



Graptopetalum bartramii 



 



Status: CNF-S 



USFS-S 



AZ-SR 



Range: Southeastern Arizona from the Baboquivari Mountains to 



the Chiricahua Mountains.   



 



Habitat: Madrean Evergreen Woodland, cracks in rocky outcrops 



in shrub live oak-grassland communities along meandering 



arroyos on sides of rugged canyons.  



 



Elevation: 3,650–6,700 ft. 



 



References: AGFD 2001i 



Potential Occurrence: Possible. 



The Project Area is within the 



geographic range of this species, and 



suitable habitat may be present. This 



species is known to be present in 



Santa Rita Mountains, and it has 



been reported within three miles of 



the Project Area (AGFD 2012). 



 



Effect Determination: The Project 



is linear, requires a narrow corridor 



for construction, and allows for 



some flexibility in trail placement. 



Impacts to sensitive plants would be 



avoided to the extent practicable. 



The Project may impact individuals 



of this species, but is not likely to 



result in a trend toward federal 



listing or loss of viability. 



Huachuca Golden Aster 



Heterotheca rutteri 



 



Status: USFS-S 



Range: Only known from 11 sites in the U. S. Not known to occur 



in the north end of the Santa Rita Mountains. 



 



Habitat: Grassland and oak savanna, level open grasslands, 



roadcuts, disturbed areas.  



 



Elevation: 4,500–6,500 ft. 



 



References: AGFD 2001j  



Potential Occurrence: None. The 



Project Area is outside the reported 



geographic range. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Arizona Alumroot 



Heuchera glomerulata 



 



Status: CNF-S 



Range: Several mountain ranges in southeastern Arizona, but not 



reported from Santa Rita Mountains. 



 



Habitat: Shaded rocky slopes, in humus soil, near seeps, streams 



and riparian areas.   



 



Elevation: 4,000- 9,000 ft. 



 



References: AGFD 2004c  



Potential Occurrence:  None. The 



Project Area is outside the reported 



geographic range and has no 



suitable habitat. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 
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Table 2. U. S. Forest Service Sensitive Species Present in Pima County, Arizona, Potential Occurrence and Effect 



Determination. Species lists from USDA-FS (2007a and 2007b).   Species included in Table 1 are not repeated here. Species shown in 



bold print are known or have potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) 
Potential Occurrence* in Project 



Area and Effect Determination 



Chisos Mt. Crested 



Coralroot  



Hexalectris revoluta  



 



Status: USFS-S 



AZ-SR 



Range: Arizona to west Texas and northern Mexico. Populations 



in the Santa Rita Mountains and elsewhere in Arizona are now 



known as Hexalectris colemanii. 



 



Habitat: Oak and oak-pine-juniper forests within Madrean 



Evergreen Woodland near the transition zone with semidesert 



grassland. Under trees and shrubs on the edge of canyon bottoms.  



 



Elevation: 4,500–5,200 ft 



 



References:  AGFD 2004d..  



Potential Occurrence:  Possible.  



The Project Area is close to known 



populations and oak trees are 



present.   



 



Effect Determination: The Project 



is linear, requires a narrow corridor 



for construction, and allows for 



some flexibility in trail placement. 



Impacts to sensitive plants would be 



avoided to the extent practicable. 



The Project may impact individuals 



of this species, but is not likely to 



result in a trend toward federal 



listing or loss of viability. 



Arizona Coralroot  



Hexalectris spicata var. 



arizonica 



 



Status: CNF-S 



Range: Southern U. S. from Arizona to Florida and Maryland and 



northern Mexico.  Populations in the Santa Rita Mountains and 



elsewhere in Arizona are now known as Hexalectris arizonica. 



 



Habitat: Oak woodlands, on the wooded sides of canyons, and on 



canyon bottoms, on limestone, to calcareous sandy or organic 



soils.   



 



Elevation: 3,480 – 6,950 ft  



 



References:  AGFD 2005f. 



Potential Occurrence: Possible. 



The Project Area is close to known 



populations and oak trees are 



present. 



 



Effect Determination: The Project 



is linear, requires a narrow corridor 



for construction, and allows for 



some flexibility in trail placement. 



Impacts to sensitive plants would be 



avoided to the extent practicable. 



The Project may impact individuals 



of this species, but is not likely to 



result in a trend toward federal 



listing or loss of viability. 



Texas Purple-Spike 



Hexalectris warnockii 



 



Status: CNF-S 



Range:  West Texas, southern New Mexico, southern Arizona, 



and Baja California, Mexico.  In Arizona known only from the 



Chiricahua, Mule, and Huachuca Mountains.   



 



Habitat: In humus beneath rocks and fallen oaks along 



streambeds in shady canyon bottoms.   



 



Elevation: 5,000 - 7,000 ft.   



 



References: AGFD 2001k 



Potential Occurrence: None. The 



Project Area is outside the reported 



geographic range and has no 



suitable habitat. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Rusby Hawkweed 



Hieracium abscissum (= 



H. rusbyi) 



 



Status: CNF-S 



Range: Southeast Arizona, southwest New Mexico, and 



Chihuahua, Mexico.  In Arizona, known only from the Santa 



Catalina, Pinaleño, Chiricahua, and Huachuca Mountains.   



 



Habitat: Mixed conifer forests at high elevations.   



 



Elevation: 8,800 -  9,300 ft  



 



References: AGFD 2004e, ARPC 2001 



Potential Occurrence: None. The 



Project Area has no suitable habitat 



and is outside the reported 



geographic range. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 
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Table 2. U. S. Forest Service Sensitive Species Present in Pima County, Arizona, Potential Occurrence and Effect 



Determination. Species lists from USDA-FS (2007a and 2007b).   Species included in Table 1 are not repeated here. Species shown in 



bold print are known or have potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) 
Potential Occurrence* in Project 



Area and Effect Determination 



New Mexico Bitterweed 



Hymenoxys ambigens 



var. neomexicana 



 



Status: CNF-S 



Range:  This variety found only in Hidalgo County, New Mexico. 



 



Habitat: No information. 



 



Elevation: No information. 



 



References: NatureServe 2012, SEINet 2012   



Potential Occurrence: None.  The 



Project Area is outside the reported 



geographic range.   



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Spiderleaf  



Ipomoea tenuiloba var. 



lemmonii  (formerly 



Ipomoea lemmonii) 



 



Status: CNF-S 



Range:  Present in mountain ranges in southeast Arizona.  



 



Habitat: Shallow sandy or gravelly soil on bedrock terraces; 



rocky canyons or shaded mountains.  Oak woodlands and pinyon-



juniper woodlands. 



 



Elevation: 4,020 - 7,025 ft  



 



References:  AGFD 2000d, NatureServe 2012 



Potential Occurrence:  Possible.  



The Project Area is within the 



known geographic range and 



suitable habitat is present. 



 



Effect Determination: The Project 



is linear, requires a narrow corridor 



for construction, and allows for 



some flexibility in trail placement. 



Impacts to sensitive plants would be 



avoided to the extent practicable. 



The Project may impact individuals 



of this species, but is not likely to 



result in a trend toward federal 



listing or loss of viability. 



Lemon Lily  



Lilium parryi 



 



Status: USFS-S 



AZ-SR 



Range: Southern Arizona, southern California, and northern 



Sonora.  Known to be present in the Santa Rita, Huachuca, and 



Chiricahua Mountains. 



 



Habitat: Montane conifer forest, mesic, shady canyon bottoms 



along perennial streams or adjacent hillside springs. Sandy soil 



that is high in organic material and remains saturated year-round.  



 



Elevation: 5,500–7,800 ft  



 



References: AGFD 2001l.  



Potential Occurrence: None. The 



Project Area has no suitable habitat. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Chiricahua Mudwort 



Limosella pubiflora 



 



Status: CNF-S 



Range: Southeast Arizona and southwest New Mexico.  In 



Arizona, known only from the Chiricahua Mountains, but no 



known extant populations remain in Arizona. 



 



Habitat: Cienegas, springs, streams, pond margins. 



 



Elevation:  Unknown. 



 



References: NatureServe 2012 



Potential Occurrence: None.  The 



Project Area has no suitable habitat, 



and no known extant populations 



remain in Arizona. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Alamos Deervetch  



Lotus alamosanus 



 



Status: CNF-S 



 



Range: Southern Arizona and northwest Mexico.  In Arizona, 



known only from Bear Valley or Sycamore Canyon, and the 



Pajarito Mountains in Santa Cruz County. 



 



Habitat: Wet soil or sand in springs, seeps and streams of 



canyons or meadows.   



 



Elevation:  About 4,000 ft  



 



References: Kearney and Peebles 1960; SEINet 2012; 



NatureServe 2012. 



Potential Occurrence: None.  The 



Project Area is outside the reported 



geographic range and has no 



suitable habitat.    



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 





http://www.itis.gov/servlet/SingleRpt/SingleRpt?search_topic=TSN&search_value=531500


http://www.itis.gov/servlet/SingleRpt/SingleRpt?search_topic=TSN&search_value=531500
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Table 2. U. S. Forest Service Sensitive Species Present in Pima County, Arizona, Potential Occurrence and Effect 



Determination. Species lists from USDA-FS (2007a and 2007b).   Species included in Table 1 are not repeated here. Species shown in 



bold print are known or have potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) 
Potential Occurrence* in Project 



Area and Effect Determination 



Huachuca Mountain 



Lupine  



Lupinus huachucanus 



 



Status: USFS-S 



Range:  Southern Arizona and northwest Mexico.  In Arizona, 



known to be present in the Santa Rita, Huachuca, and Chiricahua 



Mountains. 



 



Habitat: Pine forests on moderate to steep slopes.  



 



Elevation: 5,000–6,700 ft  



 



References: AGFD 2000e   



Potential Occurrence: None. The 



Project Area has no pine forest 



habitat. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Lemmon’s Lupine  



Lupinus lemmonii 



 



Status: CNF-S 



 



Range:  Reported from several mountain ranges of Arizona; also 



from Sonora and Chihuahua.    



 



Habitat: Desert grassland, oak-juniper woodlands, pine forests, 



sandy ridges, sandy washes.   



 



Elevation: 4,000-6,000 ft 



 



References: Kearney and Peebles 1960; ARPC 2001; SEINet 



2012. 



Potential Occurrence:  Possible. 



The Project Area is within the 



reported geographic range and 



suitable habitat is present. 



 



Effect Determination: The Project 



is linear, requires a narrow corridor 



for construction, and allows for 



some flexibility in trail placement. 



Impacts to sensitive plants would be 



avoided to the extent practicable. 



The Project may impact individuals 



of this species, but is not likely to 



result in a trend toward federal 



listing or loss of viability. 



Supine Bean 



Macroptilium supinum 



(=Phaseolus supinus) 



 



Status: CNF-S 



Range: Reported from the Atascosa, Pajarito, San Luis, and 



Patagonia Mountains, and the southern Santa Cruz River drainage  



 



Habitat: Ridge tops and gentle slopes, semidesert grassland or 



grassy openings in oak-juniper woodland.  



 



Elevation: 3,600-4,900 ft.   



 



References:  ARPC 2001 



Potential Occurrence:  Unlikely. 



The Project Area is outside the 



reported geographic range, but 



suitable habitat is present. 



 



Effect Determination: The Project 



is unlikely to have an effect on this 



species or its habitat. 



Counter Clockwise 



Fishhook Cactus 



Mammillaria mainiae 



 



Status: USFS-S 



AZ-SR 



Range:  Restricted to the west slope of the Baboquivari 



Mountains. 



 



Habitat: Sonoran Desertscrub, Semidesert Grassland, Madrean 



Evergreen Woodland, bajadas, washes, valleys, alluvial fans.  



 



Elevation: 2,000–4,000 ft  



 



References: AGFD 2004f.  



Potential Occurrence:  None. The 



Project Area is outside the reported 



geographic range. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 
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Table 2. U. S. Forest Service Sensitive Species Present in Pima County, Arizona, Potential Occurrence and Effect 



Determination. Species lists from USDA-FS (2007a and 2007b).   Species included in Table 1 are not repeated here. Species shown in 



bold print are known or have potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) 
Potential Occurrence* in Project 



Area and Effect Determination 



Arizona Manihot 



Manihot davisiae 



 



Status: USFS-S 



Range: Known to be present in the Baboquivari, Santa Catalina 



and Santa Rita Mountains. 



 



Habitat: Semidesert Grassland, limestone slopes.  



 



Elevation: 3,500–4,000 ft.  



 



References: ARPC 2001 



Potential Occurrence:  Possible.  



The Project Area is within the 



known geographic range, and 



suitable habitat may be present.  



This species is known to be present 



within five miles of the Project 



Area. 



 



Effect Determination: The Project 



is linear, requires a narrow corridor 



for construction, and allows for 



some flexibility in trail placement. 



Impacts to sensitive plants could be 



avoided to the extent practicable. 



This plant is widely distributed in its 



range. The Project may impact 



individuals of this species, but is not 



likely to result in a trend toward 



federal listing or loss of viability. 



Wiggins Milkweed Vine  



Metastelma mexicanum 



 



Status: CNF-S 



Range: Reported from the Atascosa, Pajarito, Patagonia, Mule, 



Baboquivari, Coyote, and Santa Catalina Mountains   



 



Habitat:  Open slopes within open oak woodland on granitic 



soils.  



 



Elevation:  3,500 - 5,550 ft 



 



References:  ARPC 2001; AGFD 2000f. 



Potential Occurrence: Unlikely. 



The Project Area is outside the 



reported geographic range, but 



suitable habitat may be present. 



 



Effect Determination: The Project 



is unlikely to have an effect on this 



species or its habitat. 



Southwestern Muhly 



Muhlenbergia palmeri 



(=M. dubioides) 



 



Status: USFS-S 



Range: Several mountain ranges of southern Arizona.  Known to 



be present in the Santa Rita Mountains. 



 



Habitat: Sonoran Desertscrub, Semidesert Grassland, Madrean 



Evergreen Woodland. Rocky slopes in canyons, along stream 



courses, often on cliffs.  



 



Elevation: 2,750–6,000 ft  



 



References: AGFD 2000g, ARPC 2001  



Potential Occurrence: Possible. 



The Project Area has suitable 



habitat. This species is known to be 



present in Box Canyon, less than 



three miles from the Project Area 



(AGFD 2012). 



 



Effect Determination: The Project 



is linear, requires a narrow corridor 



for construction, and allows for 



some flexibility in trail placement. 



Impacts to sensitive plants would be 



avoided to the extent practicable. 



This plant is widely distributed in its 



range. The Project may impact 



individuals of this species, but is not 



likely to result in a trend toward 



federal listing or loss of viability. 
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Table 2. U. S. Forest Service Sensitive Species Present in Pima County, Arizona, Potential Occurrence and Effect 



Determination. Species lists from USDA-FS (2007a and 2007b).   Species included in Table 1 are not repeated here. Species shown in 



bold print are known or have potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) 
Potential Occurrence* in Project 



Area and Effect Determination 



Sycamore Canyon 



Muhly 



Muhlenbergia elongata 



(=M.  xerophila) 



 



Status: USFS-S 



Range:     



 



Habitat: Riparian areas within Sonoran Desertscrub, Semidesert 



Grassland, Madrean Evergreen Woodland. In seeps or associated 



with water. Most often growing in crevices of cliffs, bedrock, and 



other rocks along canyon bottoms; also known from rocky canyon 



slopes in oak, pine-oak, and riparian woodlands.  



 



Elevation: 3,520–6,000 ft  



 



References: AGFD 2000h; ARPC 2001.  



Potential Occurrence: Possible. 



The Project Area has suitable 



habitat. This species is known to be 



present in Box Canyon, less than 



three miles from the Project Area 



(AGFD 2012). 



 



Effect Determination: The Project 



is linear, requires a narrow corridor 



for construction, and allows for 



some flexibility in trail placement. 



Impacts to sensitive plants would be 



avoided to the extent practicable. 



The Project may impact individuals 



of this species, but is not likely to 



result in a trend toward federal 



listing or loss of viability. 



Toumey Groundsel 



Packera neomexicana 



var. toumeyi (=Senecio n. 



var. t.) 



 



Status: USFS-S 



Range: This variety is limited to the Chiricahua and Huachuca 



Mountains in Cochise County, possibly in the Pinal Mountains of 



Gila County.  Not reported from the Santa Rita Mountains. 



 



Habitat: Oak chaparral, coniferous woodland.  



 



Elevation:  5,500–9,200 ft  



 



References: AGFD 2004g  



Potential Occurrence:  None. 



Project Area is outside the reported 



geographic range for this species. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Virlet Paspalum 



Paspalum virletii 



 



Status: CNF-S 



Range: Southern Arizona and Mexico.  Arizona specimens from 



Pajarito Mountains and Brawley Wash. 



 



Habitat; Sandy soil in canyon bottoms.  



 



Elevation: 2,600-3,850 ft  



 



References: SEINet 2012; Kearney and Peebles 1960 



Potential Occurrence: None. 



Project Area is outside reported 



geographic distribution. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Arizona Passionflower 



Passiflora foetida 



var.arizonica 



 



Status: USFS-S 



Range: Southern Arizona and Sonora, Mexico. Not known from 



the Santa Rita Mountains. 



 



Habitat Sonoran Desertscrub, Semidesert Grassland, rocky desert 



hillsides, limestone outcrops, canyons, cliffs, and arroyos. 



 



Elevation: 3,500–5,600 ft  



 



References:  AGFD 2006d  



Potential Occurrence: None. The 



Project Area is outside the reported 



geographic range. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 











 DRAFT 
Proposed Arizona Trail Reroute Biological Evaluation 



 



 



WestLand Resources, Inc. 27 
Engineering and Environmental Consultants 
 
W:\jobs\1000's\1049.14 Rosemont 2009\Arizona Trail BE\Rosemont Arizona Trail BE 070212.docx   



Table 2. U. S. Forest Service Sensitive Species Present in Pima County, Arizona, Potential Occurrence and Effect 



Determination. Species lists from USDA-FS (2007a and 2007b).   Species included in Table 1 are not repeated here. Species shown in 



bold print are known or have potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) 
Potential Occurrence* in Project 



Area and Effect Determination 



Beardless Chinchweed 



Pectis imberbis 



 



Status: USFS-S 



Range: Southern Arizona, eastern Sonora, and western 



Chihuahua, Mexico. Known to be present in the Santa Rita 



Mountains. 



 



Habitat: Open grassland and oak woodland, disturbed areas, road 



cuts.  



 



Elevation: 3,600–6,475 ft  



 



References:  AGFD 2003h.  



Potential Occurrence:  Possible. 



The Project Area is within the 



known geographic range, and 



suitable habitat is present. This 



species is known to be present 



within three miles of the Project 



Area (AGFD 2012). 



 



Effect Determination: The Project 



is linear, requires a narrow corridor 



for construction, and allows for 



some flexibility in trail placement. 



Impacts to sensitive plants would be 



avoided to the extent practicable. 



This plant is widely distributed in its 



range. The Project may impact 



individuals of this species, but is not 



likely to result in a trend toward 



federal listing or loss of viability. 



Three-nerved Scurf-pea 



Pediomelum 



pentaphyllum 



 



Status: CNF-S 



Range: Southern Arizona, southwestern New Mexico, west 



Texas, and Chihuahua, Mexico. Reported from the Chiricahua 



Mountains and Graham County, Arizona.   



 



Habitat:  Desert grasslands, associated with mesquite.  



  



Elevation: 3,600 - 4,500 ft  



 



References: AGFD 2001m; SEINet 2012 



Potential Occurrence:  None. The 



Project Area is outside the reported 



geographic range. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Catalina Beardtongue 



Penstemon discolor 



 



Status: USFS-S 



AZ-HS 



Range: Not reported from the Santa Rita Mountains. 



 



Habitat: Bedrock openings in chaparral or pine-oak woodland. 



 



Elevation: 4,400–7,200 ft  



 



References: ARPC 2001.  



Potential Occurrence:  None. The 



Project Area is outside the reported 



geographic range and has no 



suitable habitat. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Chiricahua Rockdaisy 



Perityle cochisensis 



 



Status: CNF-S 



Range: Known only from the Chiricahua and Dos Cabezas 



Mountains. 



 



Habitat: Moist, north-facing cliff faces.   



 



Elevation: 5,500-7,000 ft  



 



References: ARPC 2001.   



Potential Occurrence: None.  The 



Project Area is outside the reported 



geographic range and has no 



suitable habitat. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Broad-leaf Ground-



Cherry 



Physalis latiphysa 



 



Status: USFS-S 



Range: Southern Arizona endemic with few known locations.  



Not reported from the Santa Rita Mountains. 



 



Habitat: Desertscrub or grassland, washes, in the shade of shrubs 



or boulders, on granitic, gravelly soils.  



 



Elevation: 3,000–4,700 ft  



 



References: AGFD 2004h 



Potential Occurrence: None. The 



Project Area is outside the reported 



geographic range. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 
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Table 2. U. S. Forest Service Sensitive Species Present in Pima County, Arizona, Potential Occurrence and Effect 



Determination. Species lists from USDA-FS (2007a and 2007b).   Species included in Table 1 are not repeated here. Species shown in 



bold print are known or have potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) 
Potential Occurrence* in Project 



Area and Effect Determination 



Hinkley Polemonium 



Polemonium pauciflorum 



ssp. hinckleyi 



 



Status: CNF-S 



Range: Only 11 populations in the U.S., including Arizona and 



Texas.  Arizona populations limited to Cochise County.  



 



Habitat: Moist, humusy soils derived from igneous substrates 



along streams in shaded canyons, in pine-oak-juniper, oak, or fir 



forests; also occasionally on loose talus in oak forests.   



 



Elevation:  No information 



 



References: NatureServe 2012 



Potential Occurrence:  None.  The 



Project Area is outside the reported 



geographic range and has no 



suitable habitat. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



White-flowered 



Cinquefoil 



Potentilla albiflora 



 



Status: CNF-S 



Range: Known only from the Pinaleño Mountains.   



 



Habitat: Open, coniferous forests and rocky slopes.   



 



Elevation: 7,500-9,500 ft.  



 



References: Kearney and Peebles 1960; NatureServe 2012. 



Potential Occurrence: None.  The 



Project Area is outside the reported 



geographic range and below the 



known elevation range. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Chiricahua Cinquefoil 



Potentilla rhyolitica var. 



rhyolitica 



 



Status: CNF-S 



Range: Endemic to summit areas of the Santa Rita and Huachuca 



Mountains. 



 



Habitat: Crevices of rhyolitic and quartzitic outcrops in open pine 



forests.   



 



Elevation: 8,500-9,500 ft.  



 



References: Ertter 2007. 



Potential Occurrence:  None.  The 



Project Area is outside the known 



geographic range and has no 



suitable habitat. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Huachuca Cinquefoil 



Potentilla rhyolitica var. 



chiricahuensis 



 



Status: USFS-S 



Range: Endemic to upper elevations of the Chiricahua Mountains.  



 



Habitat: Rocky openings in mixed conifer forests.   



 



Elevation: 8,900-9,500 ft.  



 



References: Ertter 2007. 



Potential Occurrence:  None.  The 



Project Area is outside the known 



geographic range and has no 



suitable habitat. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Mexican Tansy Aster 



Psilactis gentryi (= 



Machaeranthera 



mexicana) 



 



Status: CNF-S 



Range: Southern Arizona and Chihuahua to central Mexico.  In 



Arizona, restricted to the Huachuca Mountains.  



 



Habitat: Moist habitats, highland meadows, fields, roadsides, and 



stream and lake margins.  



 



Elevation: 5,900 - 9,180 ft  



 



References: AGFD 2004i. 



Potential Occurrence:  None.  The 



Project Area is outside the known 



geographic range and has no 



suitable habitat. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Whisk Fern 



Psilotum nudum 



 



Status: CNF-S 



AZ-HS 



Range: Found from North Carolina to Texas, Arizona, and 



California.  Most Arizona specimens are from Sycamore Canyon, 



the Pajarito Mountains, and one from the Rincon Mountains.  



 



Habitat:  Rock crevices, on trees, and on ground.   



 



Elevation:  Up to 4,000 ft. 



 



References: NatureServe 2012; SEINet 2012. 



Potential Occurrence: None. The 



Project Area is outside the reported 



geographic range and above the 



known elevation range. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 
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Table 2. U. S. Forest Service Sensitive Species Present in Pima County, Arizona, Potential Occurrence and Effect 



Determination. Species lists from USDA-FS (2007a and 2007b).   Species included in Table 1 are not repeated here. Species shown in 



bold print are known or have potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) 
Potential Occurrence* in Project 



Area and Effect Determination 



Blumer’s (Chiricahua 



Mountain) Dock 



Rumex orthoneurus 



 



Status: CNF-S 



Range:  East-central to southeast Arizona and New Mexico. Not 



reported from the Santa Rita Mountains. 



 



Habitat: Mid- to high-elevation wetlands with moist, organic soil 



adjacent to perennial springs or streams in canyons or meadows.  



 



Elevation: 4,480-9,660 ft  



 



References: AGFD 2002d, ARPC 2001 



Potential Occurrence:  None.  The 



Project Area is outside the known 



geographic range and has no 



suitable habitat. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Galiuro (Aravaipa) Sage 



Salvia amissa 



 



Status: CNF-S 



Range: South-central Arizona in the Galiuro and Superstition 



Mountains.  Historic records from Santa Catalina Mountains. 



 



Habitat: Upper floodplain terraces in shady canyon bottoms near 



streams in understories of mature sycamore, ash, walnut and 



mesquite.   



 



Elevation: 1,500-5,000 ft   



 



References: AGFD 2002e; ARPC 2001. 



Potential Occurrence:  None.  The 



Project Area is outside the known 



geographic range and has no 



suitable habitat. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Chiricahua Mountain 



Brookweed 



Samolus vagans 



 



Status: USFS-S 



Range: Most records of occurrences are from the Huachuca and 



Chiricahua Mountains. Known to be present in the Santa Rita 



Mountains. The closest reported location is at Robinson Spring in 



Florida Canyon, about 8 miles from the Project Area. 



 



Habitat: Wet, sandy soil.  



 



Elevation range 3,500–6,000 ft.  



 



References: SEINet 2012 



Potential Occurrence: Unlikely.  



The Project Area does not contain 



the required habitat to support this 



species.  



 



Effect Determination: The Project 



is unlikely to have an effect on this 



species or its habitat. 



Huachuca Mountain 



Ragwort 



Senecio multidentatus 



var. huachucanus 



 



Status: USFS-S 



Range: Found in the Santa Rita, Huachuca, and Chiricahua 



Mountains. 



 



Habitat: Steep, rocky, high-elevation mountain slopes and in 



canyon bottoms within pine-oak or mixed-conifer dominated 



forests; moist loam soils associated with granite rock outcroppings 



and/or stabilized talus.   



 



 



Elevation: 7,000-9,500 ft  



 



References: AGFD 2004j.   



Potential Occurrence: None.  The 



Project Area is outside the known 



geographic range and has no 



suitable habitat. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Nodding Blue-eyed Grass 



Sisyrinchium cernuum 



 



Status: USFS-S 



Range: Records from several mountain ranges in southeastern 



Arizona, with most records from Rincon Mountains. One 



specimen from Big Casa Blanca Canyon in the Santa Rita 



Mountains  



 



Habitat: Pine-oak woodlands, wet edges of flowing streams or 



springs.  



 



Elevation: 3,300–9,000 ft.  



 



References: SEINet 2012 



Potential Occurrence: None. The 



Project Area does not contain 



suitable habitat. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 
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Table 2. U. S. Forest Service Sensitive Species Present in Pima County, Arizona, Potential Occurrence and Effect 



Determination. Species lists from USDA-FS (2007a and 2007b).   Species included in Table 1 are not repeated here. Species shown in 



bold print are known or have potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) 
Potential Occurrence* in Project 



Area and Effect Determination 



Porsild’s Starwort 



Stellaria porsildii 



 



Status: CNF-S 



Range: Southeastern Arizona and a single peak in southwestern 



New Mexico.  In Arizona, restricted to the Chiricahua Mountains.   



 



Habitat: Partially shaded understory of pine, Douglas fir and oak, 



also in open meadows.  



 



Elevation:7,000-9,200 ft  



 



References: AGFD 2004k 



Potential Occurrence:  None.  The 



Project Area is outside the known 



geographic range and has no 



suitable habitat. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Lemmon’s Stevia 



Stevia lemmonii 



 



Status: USFS-S 



Range: Reported from the Santa Rita Mountains. 



 



Habitat:  Oak and pine-oak forests and woodlands, rocky canyon 



slopes, ravines streambeds.  



 



Elevation: 3,000–5,500 ft  



 



References: AGFD 2004l.  



Potential Occurrence: Possible. 



The Project Area is within the 



known geographic range for this 



species and suitable habitat is 



present. 



 



Effect Determination: The Project 



is linear, requires a narrow corridor 



for construction, and allows for 



some flexibility in trail placement. 



Impacts to sensitive plants would be 



avoided to the extent practicable. 



The Project may impact individuals 



of this species, but is not likely to 



result in a trend toward federal 



listing or loss of viability. 



Pinos Altos Flameflower 



Talinum humile 



 



Status: CNF-S 



Range: Primarily southwestern New Mexico and Durango and 



Chihuahua, Mexico.   Only two known populations in Arizona, 



both southeast of Sonoita in the Canelo Hills.   



 



Habitat: Dry, shallow, gravelly, well-drained, rhyolitic soil 



terraces, often overlying bedrock. Known populations occur in 



semi-desert grassland/Madrean evergreen woodland transition 



communities in Arizona.   



 



Elevation: 4,000-8,000 ft 



 



References:  AGFD 2008b). 



Potential Occurrence: Unlikely.  



The Project Area is outside the 



reported geographic range, but 



suitable habitat is present. 



 



Effect Determination: The Project 



is unlikely to have an effect on this 



species or its habitat. 



Tepic Flameflower 



Talinum marginatum 



 



Status: CNF-S 



Range: Southeastern Arizona and the Sierra Madre Occidental of 



Mexico.  In the U.S., limited to a few isolated populations in the 



Huachuca Mountains. 



 



Habitat: Mountainous areas with pine-oak woodland and areas of 



low rolling hills dissected with narrow, steep-walled canyons at 



the transition zone between Madrean evergreen woodland 



communities and semi-desert grassland communities.   



 



Elevation: 5,000-7,025 ft.   



 



References: AGFD 2004m. 



Potential Occurrence:  None.  The 



Project Area is outside the reported 



geographic range for this species. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 
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Table 2. U. S. Forest Service Sensitive Species Present in Pima County, Arizona, Potential Occurrence and Effect 



Determination. Species lists from USDA-FS (2007a and 2007b).   Species included in Table 1 are not repeated here. Species shown in 



bold print are known or have potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) 
Potential Occurrence* in Project 



Area and Effect Determination 



Aravaipa Woodfern 



Thelypteris puberula var. 



sonorensis 



 



Status: CNF-S 



Range: Arizona, California, and western Mexico.  Found in 



several widely scattered locations in Arizona.  Not reported from 



the Santa Rita Mountains. 



 



Habitat: Moist soil in the shade of boulders in mesic canyons. On 



riverbanks, seepage areas, and meadow habitats.   



 



Elevation:  2,220 - 4,500 ft.  



 



References: AGFD 2004n. 



Potential Occurrence: None.  



Project Area is outside reported 



range and has no suitable habitat.  



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat.  



Sonoran Noseburn 



Tragia laciniata 



 



Status: USFS-S 



Range: Southeast Arizona, Sonora, and Chihuahua. Known to be 



present in the Santa Rita Mountains. 



 



Habitat: Open oak and mixed-coniferous woodlands, streams and 



canyon bottoms, shaded hillsides.  



 



Elevation: 3,500–5,680 ft  



 



References: AGFD 2004o.   



Potential Occurrence: Possible. 



The Project Area is within the 



known geographic range and 



suitable habitat is present.  This 



species has been reported within 



three miles of the Project Area 



(2012). 



 



Effect Determination: The Project 



is linear, requires a narrow corridor 



for construction, and allows for 



some flexibility in trail placement. 



Impacts to sensitive plants would be 



avoided to the extent practicable. 



The Project may impact individuals 



of this species, but is not likely to 



result in a trend toward federal 



listing or loss of viability. 



Mogollon Clover 



Trifolium longipes ssp. 



neurophyllum 



 



Status: CNF-S 



Range: Restricted to the White Mountains in eastern Arizona and 



the Mogollon Mountains in western New Mexico.   



 



Habitat: Permanently wet meadows, springs and along streams.  



 



Elevation: 6,500 - 9,000 ft. 



 



References: AGFD 2002f. 



Potential Occurrence: None.  The 



Project Area is outside the known 



geographic range and has no 



suitable habitat. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Tumamoc Globeberry 



Tumamoca macdougalii 



 



Status: USFS-S 



AZ-SR 



Range: Southern Arizona and northwestern Mexico. 



 



Habitat: Sonoran Desertscrub, sandy washes of hills and valleys, 



xeric conditions.  



 



Elevation: Below 3,000 ft  



 



References: AGFD 2004p. 



Potential Occurrence: None. The 



Project Area is above the reported 



elevation limit for this species and 



has no suitable habitat.   



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Limestone Arizona 



Rosewood 



Vauquelinia californica 



ssp. pauciflora 



 



Status: CNF-S 



Range:  Southeast Arizona, southwest New Mexico, and several 



states in Mexico.  In Arizona, known from only three locations in 



Guadalupe Canyon, Cochise County.  



 



Habitat:  Low mountains and foothills, often on limestone.   



 



Elevation: 4,000-4,500 ft.   



 



References: SEINet 2012; NatureServe 2012; AGFD 1998 



Potential Occurrence: None.  The 



Project Area is approximately 100 



miles from the only known 



populations in Guadalupe Canyon. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat.   
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Table 2. U. S. Forest Service Sensitive Species Present in Pima County, Arizona, Potential Occurrence and Effect 



Determination. Species lists from USDA-FS (2007a and 2007b).   Species included in Table 1 are not repeated here. Species shown in 



bold print are known or have potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) 
Potential Occurrence* in Project 



Area and Effect Determination 



Shade violet 



Viola umbraticola 



 



Status: USFS-S 



Range: Southern Arizona and northern Mexico.  Known to be 



present in the Santa Rita Mountains  



 



Habitat: Riparian communities within Madrean Evergreen 



Woodland, shady areas in canyon bottoms, usually in riparian 



ponderosa pine stands.  



 



Elevation: 5,200–7,500 ft.  



 



References: AGFD 2008b) 



Potential Occurrence:  None.  The 



Project Area has no suitable habitat. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Insects 



Huachuca Giant Skipper 



Agathymus evansi 



 



Status: CNF-S 



Range: Restricted to the Huachuca Mountains.   



 



Habitat: Mixed pine-oak-juniper woodland with stands of its 



host, Agave parryi var. huachucensis.  May also use Agave 



palmeri.   



 



Elevation: 5,600 – 5,800 ft.   



 



References: AGFD 2001n 



Potential Occurrence: None.  The 



Project Area is the outside reported 



geographic range. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Sabino Canyon 



Damselfly 



Argia sabino 



 



Status: USFS-S 



Range: Known only from the Santa Catalina Mountains 



 



Habitat: Upper Sonoran riparian, sycamore and ash. 



 



Elevation: 3,000–5,000 ft. 



 



References:  AGFD 2001o. 



Potential Occurrence: None.  The 



Project Area is outside the reported 



geographic range. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Cestus Skipper 



Atrytonopsis cestus 



 



Status: CNF-S 



Range: Primarily Baboquivari Mountains and adjacent foothills; 



also reported from the Atacosa, Tumacacori, Santa Catalina and 



Galiuro Mountains. 



 



Habitat: Upper limits of the saguaro belt, as it blends into 



mesquite grassland. 



 



Elevation: Unknown 



 



References: AGFD 2002g. 



Potential Occurrence: None.  The 



Project Area is outside the reported 



geographic range. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Chiricahua Water 



Scavenger Beetle 



Cymbiodyta arizonica 



 



Status: CNF-S 



Range: Restricted to Chiricahua Mountains   



 



Habitat: Larvae and adults are aquatic, most often found along 



water's edge. Pupation occurs in moist soil along water's edge.   



 



Elevation: Unknown 



 



References: AGFD 2003i. 



Potential Occurrence: None.  The 



Project Area is outside the reported 



geographic range. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Pinaleño Monkey 



Grasshopper 



Eumorsea Pinaleño 



 



Status: CNF-S 



Range:  Restricted to Pinaleño Mountains. Known from only four 



specimens.  Lack of wings limits dispersal ability.   



 



Habitat: Spruce-fir forest. 



 



Elevation: Above 9,000 ft. 



 



References:  AGFD 2001p. 



Potential Occurrence: None.  The 



Project Area is outside the reported 



geographic range and has no 



suitable habitat. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 
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Potential Occurrence* in Project 



Area and Effect Determination 



Stephan’s Heterelmis 



Riffle Beetle 



Heterelmis stephani 



 



Status: CNF-S 



Range: Total range limited to Bog, Kent, and Sylvester Springs, 



all in Madera Canyon in the Santa Rita Mountains.  



 



Habitat: Waterlogged, decomposing wood, leaf litter and detritus 



in small seeps and springs.   



 



Elevation: 5,000-7,000 ft 



 



References:  AGFD 2002h 



Potential Occurrence: None.  The 



Project Area is outside the reported 



geographic range and has no 



suitable habitat. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Arizona Snaketail 



Ophiogomphus 



arizonicus 



 



Status: CNF-S 



Range: Mountains of eastern Arizona and western New Mexico, 



typically from the Huachuca Mountains.   



 



Habitat: Swift rocky mountain streams in pine woodland with silt 



for larval habitat. 



 



Elevation: Unknown 



 



References:  AGFD 2002i. 



Potential Occurrence: None.  The 



Project Area is outside the reported 



geographic range and has no 



suitable habitat. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Four-spotted Skipperling 



Piruna polingii 



 



Status: CNF-S 



Range: Central Arizona and New Mexico south into Mexico. 



 



Habitat: Moist woodland openings with lush vegetation, 



meadows, ravines and stream sides in the mountains.   



 



Elevation: Unknown. 



 



References: AGFD 2002j 



Potential Occurrence: None.  The 



Project Area has no suitable habitat. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Snails 



Huachuca Springsnail 



Pyrgulopsis thompsoni 



 



Status: CNF-S 



Range: Found in springs and cienegas in and around the 



Huachuca Mountains and the Canelo Hills.   



 



Habitat: Marshy areas characterized by various aquatic and 



emergent plant species that occur within plains grasslands, oak 



and pine-oak woodlands, and coniferous forest vegetation 



communities.   



 



Elevation: 4,500 – 7,000 ft. 



 



References:  \AGFD 2003j. 



Potential Occurrence: None.  The 



Project Area is outside the reported 



geographic range and has no 



suitable habitat. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Clark Peak Talussnail 



Sonorella christenseni 



 



Status: CNF-S 



Range: :  Restricted to Clark Peak in the Pinaleño Mountains 



 



Habitat: Rockslides 



 



Elevation: 6,520 - 9,100 ft. 



 



References.  AGFD 2003k. 



Potential Occurrence: None.  The 



Project Area is outside the reported 



geographic range and has no 



suitable habitat. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Mimic Talussnail 



Sonorella imitator 



 



Status: CNF-S 



Range: Restricted to Clark Peak in the Pinaleño Mountains. 



 



Habitat: Rockslides. 



 



Elevation: 6,680 - 10,280 ft. 



 



References:  AGFD 2003l. 



Potential Occurrence: None.  The 



Project Area is outside the reported 



geographic range and has no 



suitable habitat. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 
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Table 2. U. S. Forest Service Sensitive Species Present in Pima County, Arizona, Potential Occurrence and Effect 



Determination. Species lists from USDA-FS (2007a and 2007b).   Species included in Table 1 are not repeated here. Species shown in 



bold print are known or have potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) 
Potential Occurrence* in Project 



Area and Effect Determination 



Pinaleño Talussnail 



Sonorella grahamensis 



 



Status: CNF-S 



Range: Restricted to the northeast slope of Mt. Graham south to 



the vicinity of Arcadia Campground in the  Pinaleño Mountains 



 



Habitat: Rockslides 



 



Elevation: 6,000 – 10,000 ft.   



 



References:  AGFD 2003m. 



Potential Occurrence: None.  The 



Project Area is outside the reported 



geographic range and has no 



suitable habitat. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Wet Canyon Talussnail 



Sonorella macrophallus 



 



Status: CNF-S 



Range: Restricted to Wet Canyon on the northeast slope of the 



Pinaleño Mountains   



 



Habitat: Talus slopes near the canyon bottom along a perennial 



reach 



 



Elevation: 6,050-7,400 ft. 



 



References:  AGFD 2004r. 



Potential Occurrence: None.  The 



Project Area is outside the reported 



geographic range and has no 



suitable habitat. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Talussnail (No common 



name) 



Sonorella hachitana  



Peloncillensis 



 



Status: CNF-S 



Range:  Restricted to Skull Canyon on the west slope of the 



Peloncillo Mountains, New Mexico.   



 



Habitat: Steep slopes in the canyon. 



 



Elevation: No information. 



 



References:  BISON-M 2012. 



Potential Occurrence: None.  The 



Project Area is outside the reported 



geographic range and has no 



suitable habitat. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Bearded Mountainsnail 



Oreohelix barbata 



 



Status: CNF-S 



Range: Restricted to the Mogollon Mountains of New Mexico 



and the Chiricahua Mountains of Arizona.   



 



Habitat: Found in rock rubble with an abundance of leaf litter 



from deciduous trees along creeks in canyon bottoms.   



 



Elevation: No information. 



 



References:  BISON-M 2012.  



Potential Occurrence: None.  The 



Project Area is outside the reported 



geographic range and has no 



suitable habitat. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Pinaleño Mountainsnail 



Oreohelix grahamensis 



 



Status: CNF-S 



Range: Found between Clark Peak and Heliograph Peak in the  



Pinaleño Mountains 



 



Habitat: Found in leaf litter in and around talus. 



 



Elevation: 6,590 - 10,080 ft 



 



References:    AGFD 2003n. 



Potential Occurrence: None.  The 



Project Area is outside the reported 



geographic range and has no 



suitable habitat. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Fish 
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Table 2. U. S. Forest Service Sensitive Species Present in Pima County, Arizona, Potential Occurrence and Effect 



Determination. Species lists from USDA-FS (2007a and 2007b).   Species included in Table 1 are not repeated here. Species shown in 



bold print are known or have potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) 
Potential Occurrence* in Project 



Area and Effect Determination 



Longfin Dace 



Agosia chrysogaster 



 



Status: CNF-S 



Range: Widespread in the Bill Williams and Gila River drainages.  



Rio Yaqui form restricted to San Bernardino National Wildlife 



Refuge and streams in the Chiricahua Mountains and Sulfur 



Springs Valley. 



 



Habitat: Wide habitat range, from intermittent hot low-desert 



streams to clear and cool brooks at higher elevations. Can tolerate 



high temperatures and low dissolved oxygen.   



 



Elevation: Usually below 4,900 ft 



 



References: AGFD 2006e. 



Potential Occurrence: None.  The 



Project Area has no suitable aquatic 



habitat. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Mexican Stoneroller 



Campostoma ornatum 



 



Status: USFS-S 



AZ-WSC 



Range: Widespread in Mexico.  In Arizona, now known only 



from Rucker Canyon and San Bernardino Creek. 



 



Habitat: Shallow riffles and runs over gravel/cobble substrates. 



 



Elevation: 2,625 to 6,560 ft.   



 



References:  AGFD 2003o. 



Potential Occurrence: None.  The 



Project Area has no suitable aquatic 



habitat. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Desert Sucker 



Catostomus clarki 



 



Status: CNF-S 



Range: The Colorado River and tributaries in Utah, Nevada, and 



Arizona. 



 



Habitat: Rapids and flowing pools of streams and rivers primarily 



over bottoms of gravel-rubble with sandy silt in the interstices. 



Adults live in pools, moving at night to swift riffles and runs to 



feed. 



 



Elevation: 480 - 8,840 ft 



 



References:  AGFD 2002k. 



Potential Occurrence: None.  The 



Project Area has no suitable aquatic 



habitat. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Sonora Sucker 



Catostomus insignis 



 



Status: CNF-S 



Range: The Gila and Bill Williams river drainages in Arizona, 



New Mexico, and northern Sonora. 



 



Habitat: Occupies a variety of habitats from warm water rivers to 



trout streams, with an affinity for gravelly or rocky pools, or at 



least for relatively deep, quiet waters.   



 



Elevation: 1,210 to 8,730 ft. 



 



References:  AGFD 2002l. 



Potential Occurrence: None.  The 



Project Area has no suitable aquatic 



habitat. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 
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Table 2. U. S. Forest Service Sensitive Species Present in Pima County, Arizona, Potential Occurrence and Effect 



Determination. Species lists from USDA-FS (2007a and 2007b).   Species included in Table 1 are not repeated here. Species shown in 



bold print are known or have potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) 
Potential Occurrence* in Project 



Area and Effect Determination 



Amphibians 



Great Plains 



Narrowmouth Toad 



Gastrophryne olivacea 



 



Status: CNF-S 



Range: Southern Great Plains to central Mexico. In Arizona, from 



western Santa Cruz County north and west to Maricopa County, 



and Ajo in Pima County.  Not known from the Santa Rita 



Mountains. 



 



Habitat: Mesquite semi-desert grassland to oak woodland, in the 



vicinity of streams, springs and rain pools. More terrestrial than 



aquatic in habits.  Can be found in deep, moist crevices or 



burrows, often with various rodents, and under large flat rocks, 



dead wood, and other debris near water.   



 



Elevation: 1,400-4,700 ft. 



 



References:  AGFD 2003p. 



Potential Occurrence:  None.  The 



Project Area is outside of the 



reported geographic range and has 



little suitable habitat. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Western Barking Frog 



Craugastor 



[Eleutherodactylus] 



augusti cactorum 



 



Status: USFS-S 



AZ-WSC 



Range: Southern Arizona and northeastern Sonora.  Reported 



from the Santa Rita Mountains 



 



Habitat: Madrean Evergreen Woodland, crevices in cliffs and 



large rock outcroppings, particularly limestone, rhyolite, and 



granite. Spends daylight hours in crevices, caves, mines, wells, 



and rock piles.   



 



Elevation: 4,200-6,200 ft 



 



References: AGFD 2009b. 



Potential Occurrence: None.  The 



Project Area has no suitable bedrock 



habitat. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Ramsey Canyon 



Leopard Frog 



Rana subaquavocalis 



 



Status: USFS-S 



Range: Range limited to east side of the Huachuca Mountains. 



This taxon is now considered a race of the Chiricahua leopard frog 



(Lithobates chiricahuensis). 



 



Habitat: Aquatic systems including springs, cienegas, earthen 



tanks, small creeks, and slack waters of main-stem rivers.   



 



Elevation: 4,750 – 6,400 ft.   



 



References:  AGFD 2011h, ITIS 2012 



Potential Occurrence: None. The 



Project Ares is outside this race’s 



range.  L. chiricahuensis is known 



from stock tanks in vicinity of 



Project Area. However, the Ramsey 



Canyon race does not occur  in the 



Project Area. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Lowland Leopard Frog 



Lithobates [Rana] 



yavapaiensis 



 



Status: USFS-S 



AZ-WSC 



Range: Central and southeast Arizona, southwest New Mexico, 



and northwest Mexico. 



 



Habitat: Sonoran Desertscrub to Madrean Evergreen Woodland. 



Permanent or semi-permanent water along streams with dense 



vegetation such as cottonwoods and willows. Also in ponds, 



cienegas, springs, cattle tanks, wetlands, and ditches. 



 



Elevation: 480-6,200 ft. 



 



References:  Brennan and Holycross 2006; AGFD 2006f 



Potential Occurrence: Possible. L 



yavapaiensis may overlap with L. 



chiricahuensis in the lower 



elevatons of the Project Area where 



suitable habitat is present.  L. 



yavapaiensis is present in the region.  



This species has been reported 



within three miles of the Project 



Area (AGFD 2012). 



 



Effect Determination: The Project 



would not impact surface water 



features or individual frogs. The 



Project will have no effect on this 



species or its habitat. 











 DRAFT 
Proposed Arizona Trail Reroute Biological Evaluation 



 



 



WestLand Resources, Inc. 37 
Engineering and Environmental Consultants 
 
W:\jobs\1000's\1049.14 Rosemont 2009\Arizona Trail BE\Rosemont Arizona Trail BE 070212.docx   



Table 2. U. S. Forest Service Sensitive Species Present in Pima County, Arizona, Potential Occurrence and Effect 



Determination. Species lists from USDA-FS (2007a and 2007b).   Species included in Table 1 are not repeated here. Species shown in 



bold print are known or have potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) 
Potential Occurrence* in Project 



Area and Effect Determination 



Tarahumara Frog 



Rana tarahumarae 



 



Status: USFS-S 



AZ-WSC 



Range: Extirpated from Arizona in the1980s.  An experimental 



population was established in one drainage in the Santa Rita 



Mountains in 2004. 



 



Habitat: Canyons and deep drought-resistant plunge pools formed 



among boulders or in bedrock. Habitats are located within oak, 



pine-oak woodlands 



 



Elevation: 1,500-6,100 ft. 



 



References:  AGFD 2006g; Brennan and Holycross 2006. 



Potential Occurrence: None.  No 



natural populations remain in 



Arizona. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Reptiles 



Yuman Desert Fringe-



toed Lizard 



Uma rufopunctata 



 



Status: AZ-WSC 



Range: Southwestern Arizona and adjacent Mexico. 



 



Habitat: Lower Colorado River Desertscrub, dunes and sandy 



flats with sparse vegetation.  Restricted to the southwest corner of 



the state.   



 



Elevation: 0-600 ft 



 



References: AGFD 2003q.   



Potential Occurrence:   None. 



Project Area is outside the known 



geographic range and has no 



suitable habitat. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Slevin’s Bunchgrass 



Lizard 



Sceloporus slevini 



 



Status: CNF-S 



Range: Southeast Arizona, southwest New Mexico, and the Sierra 



Madre Occidental of Mexico. 



 



Habitat: Primarily coniferous forest to 10,000 feet, rarely desert-



grassland.   



 



Elevation: 4,300- 9,480 ft, mainly above 6,000 ft 



 



References:  AGFD 2003r 



Potential Occurrence:   None. 



Project Area has no suitable habitat. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Mountain Skink 



Eumeces callicephalus 



 



Status: CNF-S 



Range: Mountain ranges of southern Arizona.  



 



Habitat: Madrean evergreen woodland to upper parts of 



semidesert grassland, usually in moist areas in cover of rocks, 



fallen logs, leaf litter, and dense grass. 



 



Elevation: No information. 



 



References: Brennan and Holycross 2006 



Potential Occurrence:  Possible.  



The Project Area is on the edge of 



the known geographic range for this 



species, and suitable habitat is 



present. 



 



Effect Determination: Some 



suitable habitat for this species and 



individuals may be impacted by the 



Project. The Project may impact 



individuals of this species, but is not 



likely to result in a trend toward 



federal listing or loss of viability. 
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Table 2. U. S. Forest Service Sensitive Species Present in Pima County, Arizona, Potential Occurrence and Effect 



Determination. Species lists from USDA-FS (2007a and 2007b).   Species included in Table 1 are not repeated here. Species shown in 



bold print are known or have potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) 
Potential Occurrence* in Project 



Area and Effect Determination 



Giant Spotted Whiptail 



Cnemidophorus burti 



 



Status: USFS-S 



Range: Southeast Arizona, extreme southwest New Mexico, and 



northern Sonora. 



 



Habitat: Semidesert grassland and Madrean Evergreen 



Woodland. Canyon bottoms in mountainous terrain, washes, 



riparian corridors, low valley bottoms, usually near streams or 



temporary water. 



 



Elevation: Sea level to 4,500 ft. 



 



References: Brennan and Holycross 2006; AGFD 2012; AGFD 



2001q 



Potential Occurrence:  Possible.  



This species has been reported 



within 3 miles of the Project Area 



(AGFD 2012), and suitable habitat 



is present. 



 



Effect Determination: Some 



suitable habitat for this species and 



individuals may be impacted by the 



Project. The Project may impact 



individuals of this species, but is not 



likely to result in a trend toward 



federal listing or loss of viability. 



Reticulate Gila Monster 



Heloderma suspectum 



suspectum 



 



Status: USFS-S 



Range: Central and southeastern Arizona. 



 



Habitat: Sonoran Desertscrub, Semidesert Grassland, Interior 



Chaparral, occasionally found in woodland, on rocky bajadas, 



hillsides, and mountainous terrain. 



 



Elevation: No information. 



 



References: Brennan and Holycross 2006; AGFD 2012. 



Potential Occurrence:  Possible. 



The Project Area is within the 



known geographic range and 



suitable habitat is present.  This 



species has been reported within 3 



miles of the Project Area (AGFD 



2012). 



 



Effect Determination: Some 



suitable habitat for this species may 



be impacted by the Project. 



Individuals of this species should be 



avoided during construction. The 



Project may impact individuals of 



this species, but is not likely to 



result in a trend toward federal 



listing or loss of viability. 



Green Rat Snake 



Senticolis triaspis 



 



Status: CNF-S 



Range: Southern Arizona and western Mexico. 



 



Habitat: Rocky slopes at an ecotone between Madrean evergreen 



woodland and more open areas or riparian corridors. 



 



Elevation: Sea level to about 7,000 ft.  



 



References: Brennan and Holycross 2006; AGFD 2012; 



NatureServe 2012; Stebbins 2003. 



Potential Occurrence:  Possible.  



The Project Area is at northern end 



of the known geographic range for 



this species and suitable habitat is 



available.  This species has been 



reported within 3 miles of Project 



Area (AGFD 2012).  



 



Effect Determination: Some 



suitable habitat for this species may 



be impacted by the Project. 



Individuals of this species should be 



avoided during construction. The 



Project may impact individuals of 



this species, but is not likely to 



result in a trend toward federal 



listing or loss of viability. 
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Table 2. U. S. Forest Service Sensitive Species Present in Pima County, Arizona, Potential Occurrence and Effect 



Determination. Species lists from USDA-FS (2007a and 2007b).   Species included in Table 1 are not repeated here. Species shown in 



bold print are known or have potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) 
Potential Occurrence* in Project 



Area and Effect Determination 



Northern Mexican 



Gartersnake 



Thamnophis eques 



megalops 



 



Status: USFS-S 



AZ-WSC 



Range: Central and southeast Arizona, widespread in Mexico. 



 



Habitat: Sonoran Desertscrub, Semidesert Grassland, Interior 



Chaparral, Madrean Evergreen Woodland, streams, rivers, 



cienegas, and ponds with dense bank vegetation. 



 



Elevation: 3,000-5,000 ft. 



 



References:  Brennan and Holycross 2006; Stebbins 2003, AGFD 



2011i. 



Potential Occurrence:  None. 



There is no suitable aquatic habitat 



within the Project Area. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Thornscrub Hook-nosed 



Snake 



Gyalopion 



quadrangulare 



 



Status: CNF-S 



Range: In Arizona, found in Patagonia and the Pajarito Mountains 



 



Habitat: Canyon bottoms, outwash plains, creosotebush desert, 



mesquite grassland foothills, thorn woodland, and dry tropical and 



subtropical forest.   



 



Elevation: 0 – 4,400 ft 



 



References:  NatureServe 2012; Stebbins 2003 



Potential Occurrence:  None. The 



Project Area is outside the reported 



geographic range. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Yaqui Black-headed 



Snake 



Tantilla yaquia 



 



Status: CNF-S 



Range: Southeast Arizona and western Mexico.  Map indicates 



presence in Santa Rita Mountains 



 



Habitat: Moist conditions under rocks or logs in Madrean 



Evergreen Woodland.  Evergreen and streamside woodlands. 



 



Elevation: Sea level to 5,500 ft. 



 



References: Brennan and Holycross 2006; NatureServe 2012; 



Stebbins 2003. 



Potential Occurrence:   Unlikely.  



The Project Area is at edge of the 



reported geographic range, and 



habitat is marginally suitable.   



 



Effect Determination: The Project 



is unlikely to have an effect on this 



species or its habitat. 



Brown Vine Snake 



Oxybelis aeneus 



 



Status: USFS-S 



AZ-WSC 



Range: Primarily found at Arivaca Lake, and the Tumacacori, 



Pajarito and Patagonia mountains in Santa Cruz County.  Only 



isolated records of occurrence from the Santa Rita Mountains   



 



Habitat: Brush covered hillsides, canyons and stream bottoms 



with sycamore, oak, walnut and wild grape. 



 



Elevation: 3,000-5,800 ft 



 



References:  AGFD 2003s; Brennan and Holycross 2006. 



Potential Occurrence:  None.  The 



Project Area is outside the reported 



geographic range. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Twin-spotted Rattlesnake 



Crotalus pricei 



 



Status: CNF-S 



Range: Southeast Arizona and mountains of western Mexico. 



 



Habitat: Primarily in or near large rock slides in Montane 



Coniferous Forest or Subalpine Coniferous Forest, but also in 



adjacent forest and canyon bottoms.  Occasionally found in 



Madrean Evergreen Woodland. 



 



Elevation: 4,000-10,500 ft. 



 



References:  Brennan and Holycross 2006; Stebbins 2003;  



Potential Occurrence:   Unlikely.  



The Project Area has some marginal 



habitat at the lower limit of the 



known elevation range for this 



species. 



 



Effect Determination: The Project 



is unlikely to have an effect on this 



species or its habitat. 
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Determination. Species lists from USDA-FS (2007a and 2007b).   Species included in Table 1 are not repeated here. Species shown in 



bold print are known or have potential to occur within the Project Area. 
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Area and Effect Determination 



Arizona Ridge-nosed 



Rattlesnake 



Crotalus willardi willardi 



 



Status: USFS-S 



AZ-WSC 



Range: Central Arizona and southwest New Mexico to central 



Mexico. 



 



Habitat: Oak woodland to pine-fir forests, near rock crevices on 



forest and woodland floors, also especially mesic canyon bottoms 



with canopies of alder, box elder, maple, oak and other broadleaf 



deciduous trees; it is infrequently found in 



high grassland bordering the woodlands.   



 



Elevation: 4,800-9,000 ft 



 



References: AGFD 2001r 



Potential Occurrence:   Unlikely.  



The Project Area has some marginal 



habitat but is below the lower limit 



of the known elevation range. 



 



Effect Determination: The Project 



is unlikely to have an effect on this 



species or its habitat. 



Desert Massasauga 



Sistrurus catenatus 



edwardsii 



 



Status: AZ-WSC 



Range: In Arizona, currently only known from two localized 



populations in San Bernardino and Sulphur Springs valleys.   



 



Habitat: Primarily in tobosa grassland along sloping bajadas with 



surface rocks. 



 



Elevation: 4,400-4,700 ft 



 



References:  AGFD 2001s. 



Potential Occurrence:  None.  The 



Project Area is outside the known 



geographic range and has no 



suitable habitat. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Birds 



Neotropic Cormorant 



Phalacrocorax basilianus 



 



Status: USFS-S 



Range: Infrequent visitor to small lakes in southeast Arizona. 



 



Habitat: Rivers, lakes, marshes, and seacoasts. Prefers shallow 



clear water at low elevations. 



 



Elevation: No information. 



 



References:  Dunn and Alderer 2006; NatureServe 2012; Taylor 



1995 



 



 



Potential Occurrence:  None.  The 



Project Area has no suitable aquatic 



habitat.  



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Northern Goshawk 



Accipiter gentilis 



 



Status: USFS-S 



AZ-WSC 



Range: Widespread in northern hemisphere.  Mountainous areas 



of Arizona. 



 



Habitat: Cool forests of pine, fir, and/or spruce, with tall trees and 



open canopy 



 



Elevation: 4,750-9.120 ft. 



 



References:  Corman and Wise-Gervais 2005; AGFD 2003s 



Potential Occurrence:  None. The 



Project Area has no suitable forested 



habitat. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Northern Gray Hawk 



Buteo nitidus maxima 



 



Status: USFS-S 



AZ-WSC 



Range: Southern Arizona, southern New Mexico, southern Texas. 



Widespread across Central and South America.  Known to be 



present in Cienega Creek. 



 



Habitat: Perennial and intermittent drainages with tall groves of 



Fremont cottonwood and Goodding willow, typically with 



adjacent stands of velvet mesquite. 



 



Elevation: No information, 



 



References:  Corman and Wise-Gervais 2005; AGFD 1999d 



Potential Occurrence:   Unlikely. 



The Project Area has no suitable 



breeding habitat, although 



individuals from Cienega Creek may 



occasionally fly over the Project 



Area. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 
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Table 2. U. S. Forest Service Sensitive Species Present in Pima County, Arizona, Potential Occurrence and Effect 



Determination. Species lists from USDA-FS (2007a and 2007b).   Species included in Table 1 are not repeated here. Species shown in 



bold print are known or have potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) 
Potential Occurrence* in Project 



Area and Effect Determination 



Common Black-Hawk 



Buteogallus anthracinus 



 



Status: USFS-S 



AZ-WSC 



Range: Southwestern U.S. to northern South America.  Remote 



rivers and streams across central Arizona. 



 



Habitat: Perennial drainages with mature gallery forests of 



riparian deciduous trees. 



 



Elevation: 1,750-7,080 ft 



 



References: Corman and Wise-Gervais 2005; AGFD 2005g 



Potential Occurrence:  None. The 



Project Area has no suitable 



perennial riparian habitat. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



American Peregrine 



Falcon 



Falco peregrinus anatum 



 



Status: USFS-S 



AZ-WSC 



Range: All continents except Antartcica.  Throughout Arizona 



where cliffs are available. 



 



Habitat: Wide variety of habitats, from Sonoran Desertscrub to 



mixed conifer forests, most often in ponderosa pine areas. Primary 



requirements are topographic relief and available prey, often near 



rivers or other water sources. 



 



Elevation: 400-9,000 ft. 



 



References: Corman and Wise-Gervais 2005; AGFD 2002m 



Potential Occurrence:  Unlikely. 



The Project Area has no suitable 



breeding habitat, but individuals 



could use this area for foraging. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Gould’s Turkey 



Meleagris gallopavo 



mexicana 



 



Status: USFS-S 



Range: Merriam’s race is widespread in Arizona, but Gould’s 



race has had successful reintroductions in the Huachuca and 



Galiuro Mountains No recent records from Santa Rita Mountains. 



 



Habitat: Evergreen oak woodlands, Madrean pine-oak forests, 



and sycamore-dominated drainages.   



 



Elevation: 3,800-9,300 ft. 



 



References:  Corman and Wise-Gervais 2005;  



Potential Occurrence:  None.  The 



Project Area is outside the current 



range and has only marginal habitat. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Cactus Ferruginous 



Pygmy-Owl 



Glaucidium brasilianum 



cactorum 



 



Status: USFS-S 



Range: Arizona is at the extreme northern end of distribution. Not 



reported from the east side of the Santa Rita Mountains   



 



Habitat: Streamside cottonwoods and willows and adjacent 



mesquite bosques, usually with saguaros on nearby slopes. Less 



often along dry washes where large mesquite, paloverde, 



ironwood, and saguaro thrive. 



 



Elevation: 1.300 – 4,000 ft. 



 



References: AGFD 2001t. 



Potential Occurrence:  None. The 



Project Area is outside the known 



geographic range. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Whiskered Screech-Owl 



Megascops trichopsis 



 



Status: USFS-S 



Range: Breeding confirmed in the Santa Rita Mountains 



 



Habitat: Dense oak and oak-pine woodlands.   



 



Elevation: 3,800-7,600 ft. 



 



References:  NatureServe 2012; Corman and Wise-Gervais 2005 



Potential Occurrence:  None. The 



Project Area has no suitable dense 



woodland habitat. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 
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Table 2. U. S. Forest Service Sensitive Species Present in Pima County, Arizona, Potential Occurrence and Effect 



Determination. Species lists from USDA-FS (2007a and 2007b).   Species included in Table 1 are not repeated here. Species shown in 



bold print are known or have potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) 
Potential Occurrence* in Project 



Area and Effect Determination 



Buff-collared Nightjar 



Caprimulgus ridgwayi 



 



Status: USFS-S 



Range: Southeastern Arizona is at northern limit of this species’ 



range extending to southern Mexico and Guatemala.  Rare reports 



from the Santa Rita Mountains 



 



Habitat: Open, arid canyons with steep to moderate slopes in 



Sonoran desertscrub and semidesert grassland.  Canyon bottoms 



dominated by thorny, short-statured trees and shrubs. 



 



Elevation: 3,000-4,600 ft. 



 



References:  Corman and Wise-Gervais 2005; NatureServe 2012 



Potential Occurrence: Unlikely.  



The Project Area is at the extreme 



limit of the known geographic 



range. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Lucifer Hummingbird 



Calothorax lucifer 



 



Status: USFS-S 



Range:  Southeastern Arizona is at northern limit of range 



extending to southern Mexico.  Breeding has been reported in 



Santa Rita Mountains  



 



Habitat: Dry brushy to sparsely vegetated rocky canyon slopes, 



foothill washes, and dry woodland edges; open arid landscapes 



with scattered agaves, yucca, and ocotillo.   



 



Elevation: 3,800-5,800 ft 



 



References:  Corman and Wise-Gervais 2005; NatureServe 2012 



Potential Occurrence: Unlikely.  



The Project Area has suitable habitat 



but is near extreme limit of 



geographic distribution. 



 



Effect Determination: The Project 



is unlikely to have an effect on this 



species.  



Violet-crowned 



Hummingbird 



Amazilia violiceps 



 



Status: USFS-S 



Range:  Southeast Arizona and southwest New Mexico south to 



central Mexico.  Present in several mountain ranges is southeast 



Arizona. 



 



Habitat:   Sycamore and some cottonwood-willow riparian 



habitats along several canyons and creeks; scrub, open woodland, 



forest edge, riparian groves and plantations, generally in arid or 



semi-arid situations. 



 



Elevation:   2,800-5,800 ft 



 



References:  AGFD 2002n; Corman and Wise-Gervais 2005.   



Potential Occurrence:  Unlikely.  



The Project Area may have some 



suitable habitat but is at northern 



extreme of the known geographic 



range for this species. 



 



Effect Determination: The Project 



is unlikely to have an effect on this 



species or its habitat. 



White-eared 



Hummingbird 



Hylocharis leucotis 



 



Status: USFS-S 



Range:   Primarily Mexico and Central America. Rare and 



irregular in Arizona.  Breeding confirmed only in the Huachuca 



and Chiricahua Mountains 



 



Habitat:   Shrubby undergrowth of pine-oak and Madrean 



evergreen oak forests in highlands.   



 



Elevation:   5,500-8,400 ft. 



 



References:    Corman and Wise-Gervais 2005; NatureServe 



2012. 



Potential Occurrence:   Unlikely.  



The Project Area has no suitable 



habitat and is near the extreme limit 



of the known geographic 



distribution. 



 



Effect Determination: The Project 



is unlikely to have an effect on this 



species or its habitat. 
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Table 2. U. S. Forest Service Sensitive Species Present in Pima County, Arizona, Potential Occurrence and Effect 



Determination. Species lists from USDA-FS (2007a and 2007b).   Species included in Table 1 are not repeated here. Species shown in 



bold print are known or have potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) 
Potential Occurrence* in Project 



Area and Effect Determination 



Broad-billed 



Hummingbird 



Cynanthus latirostris 



 



Status: USFS-S 



Range:  Southeast Arizona, southwest New Mexico and south to 



central Mexico.  Breeding confirmed in several mountain ranges 



in southeast Arizona. 



 



Habitat:   In Arizona, usually in broadleaf riparian forest with 



sycamores or cottonwoods.  In lowland areas, found in 



cottonwood, willow, or mesquite woodlands along drainages, 



lakes, ponds and springs.   



 



Elevation:   1,700-5,800 ft 



 



References: Corman and Wise-Gervais 2005; NatureServe 2012. 



Potential Occurrence:  Possible. 



The Project Area has potential 



habitat, but not optimal. 



 



Effect Determination: The Project 



will have no effect on this species. 



This species is highly mobile. It’s 



habitat within the Project Area, 



which is not optimal, may be 



affected on a very small scale, but 



because the Project is linear and 



narrow, adjacent habitats will 



continue to be available to this 



species. The Project may impact 



individuals of this species, but is not 



likely to result in a trend toward 



federal listing or loss of viability. 



Eared Quetzal 



Eupilotis neoxenus 



 



Status: USFS-S 



Range:    Rarely observed in Arizona, and no successful breeding 



confirmed for Arizona 



 



Habitat:   Pine and pine-oak forests, Madrean Evergreen 



Woodland. 



 



Elevation:   5,000 – 10,800 ft 



 



References:  AGFD 2002o; Corman and Wise-Gervais 2005, 



NatureServe 2012 



Potential Occurrence:  None.  The 



Project Area has no suitable habitat 



and is below the lower limit of the 



known elevation range.   



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Rose-throated Becard 



Pachyramphus algaiae 



 



Status: USFS-S 



AZ-WSC 



Range: Southeast Arizona to Costa Rica.   



 



Habitat:   Shady riparian woodlands along small perennial or 



intermittent foothill drainages and canyons, with sycamores, 



cottonwoods, and velvet ash. 



 



Elevation:   3,400-4,500 ft 



 



References:  Corman and Wise-Gervais 2005; AGFD 2001t 



Potential Occurrence:  None.  The 



Project Area has no suitable habitat. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Thick-billed Kingbird 



Tyrannus crassirostris 



 



Status: USFS-S 



AZ-WSC 



Range:  Southeast Arizona, southwest New Mexico,  south to 



southern Mexico and Guatemala.  Breeding confirmed in several 



canyons and rivers in southeast Arizona.   



 



Habitat:   Riparian gallery woodlands in broad floodplains of 



perennial or intermittent creeks and rivers.   



 



Elevation:   3,500-4,200 ft 



 



References:  Corman and Wise Gervais 2005; AGFD 2010f. 



Potential Occurrence:  None.  The 



Project Area has no suitable habitat 



and is above the known elevation 



range. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 
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Table 2. U. S. Forest Service Sensitive Species Present in Pima County, Arizona, Potential Occurrence and Effect 



Determination. Species lists from USDA-FS (2007a and 2007b).   Species included in Table 1 are not repeated here. Species shown in 



bold print are known or have potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) 
Potential Occurrence* in Project 



Area and Effect Determination 



Buff-breasted Flycatcher 



Empidonax fulvifrons 



 



Status: USFS-S 



Range:  Southeast Arizona to southwest Chihuahua. Populations 



declining, possibly fewer than 75 individuals in Arizona.   



 



Habitat: Madrean pine-oak woodlands, in areas with relatively 



wide, open drainages with open canopy forest of Chihuahua, 



Apache, or ponderosa pine.   



 



Elevation:   5,380-8,450 ft 



 



References:  Corman and Wise-Gervais 2005; AGFD 2003t 



Potential Occurrence:  None.  The 



Project Area has no suitable habitat. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Northern Beardless 



Tyrannulet 



Campostoma imberbe 



 



Status: USFS-S 



Range:    Southeast Arizona, southwest New Mexico, and  south 



through Mexico to Costa Rica.  Breeding confirmed in several 



river drainages in southeast Arizona. 



 



Habitat:   Open riparian woodlands and heavily wooded dry 



washes.  Surface water often present but not required.  Intermittent 



foothill drainages with netleaf hackberry and mesquite. 



 



Elevation:   1,920-4,600 ft 



 



References:   Corman and Wise-Gervais 2005. 



Potential: Possible.  The Project 



Area has suitable habitat, and this 



species has been observed within 3 



miles of Project Area. 



 



Effect Determination: The Project 



will have no effect on this species. 



This species is highly mobile. It’s 



habitat within the Project Area may 



be affected on a very small scale, 



but because the Project is linear and 



narrow, adjacent habitats will 



continue to be available to this 



species. The Project may impact 



individuals of this species, but is not 



likely to result in a trend toward 



federal listing or loss of viability. 



Abert’s Towhee 



Pipilo aberti 



 



Status: USFS-S 



Range: Primarily within Arizona.  Breeding probable in the 



Rosemont vicinity. 



 



Habitat:   Most common in lowland riparian thickets with 



Fremont cottonwood, Goodding willow, seepwillow and mesquite, 



and in dry desert washes that are tributary to riparian areas. 



 



Elevation:    
 



References:  Corman and Wise-Gervais 2005; NatureServe 2012 



Potential Occurrence:  Possible.  



The Project Area has suitable habitat 



and this species has been observed 



in the vicinity. 



 



Effect Determination: The Project 



will have no effect on this species. 



This species is highly mobile. It’s 



habitat within the Project Area may 



be affected on a very small scale, 



but because the Project is linear and 



narrow, adjacent habitats will 



continue to be available to this 



species. The Project may impact 



individuals of this species, but is not 



likely to result in a trend toward 



federal listing or loss of viability. 
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Table 2. U. S. Forest Service Sensitive Species Present in Pima County, Arizona, Potential Occurrence and Effect 



Determination. Species lists from USDA-FS (2007a and 2007b).   Species included in Table 1 are not repeated here. Species shown in 



bold print are known or have potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) 
Potential Occurrence* in Project 



Area and Effect Determination 



Arizona Grasshopper 



Sparrow 



Ammodramus 



savannarum 



ammmolegus 



 



Status: USFS-S 



Range:  Southeast Arizona, southwest New Mexico, and adjacent 



Sonora and Chihuahua.   



 



Habitat:   Open grassland in areas with moderate to high coverage 



of medium-height grass and with relatively low shrub coverage. 



Areas with trees appear to be avoided, as are areas with extremely 



short or tall grass, low grass cover, or high shrub densities. 



 



Elevation:   3,800-5,300 ft. 



 



References:     AGFD 2010g; Strong 1987 



Potential Occurrence: None.  The 



Project Area has no suitable habitat. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Baird’s Sparrow 



Ammodramus bairdii 



 



Status: USFS-S 



Range:    Breeds in the northern Great Plains.  Winters from 



southeast Arizona to Texas and south into Mexico. 



 



Habitat:   Dense stands of grass, usually in extensive expanses of 



grasslands; also taller, denser grass and on south-facing slopes of 



mixed-oak grassland where the oaks are on the north-facing slope. 



 



Elevation:   4,140-4,900 ft 



 



References: AGFD 2001v 



Potential Occurrence:  Possible as 



winter visitor.  The Project Area has 



suitable grassland habitat. 



 



Effect Determination: The Project 



will have no effect on this species. 



This species is highly mobile. It’s 



habitat within the Project Area may 



be affected on a very small scale, 



but because the Project is linear and 



narrow, adjacent habitats will 



continue to be available to this 



species. The Project may impact 



individuals of this species, but is not 



likely to result in a trend toward 



federal listing or loss of viability. 



Varied Bunting 



Passerina versicolor 



 



Status: USFS-S 



Range:  Southeast Arizona and south Texas to southern Mexico. 



Known to breed on northwest side of the Santa Rita Mountains 



 



Habitat:   Brushy arid slopes, canyons, and dry washes, 



particularly along drainages with mesquite and netleaf hackberry, 



with dense thickets on adjacent slopes.   



 



Elevation:   1,350-5,100 ft 



 



References:  Corman and Wise-Gervais 2005; NatureServe 2012 



Potential Occurrence:  Possible.  



The Project Area has suitable habitat 



and is close to known breeding 



areas. 



 



Effect Determination: The Project 



will have no effect on this species. 



This species is highly mobile. It’s 



habitat within the Project Area may 



be affected on a very small scale, 



but because the Project is linear and 



narrow, adjacent habitats will 



continue to be available to this 



species. The Project may impact 



individuals of this species, but is not 



likely to result in a trend toward 



federal listing or loss of viability. 



Mammals 



Arizona Shrew 



Sorex arizonae 



 



Status: USFS-S 



Range:  Known only from the Chiricahua, Huachuca, and Santa 



Rita Mountains 



 



Habitat:  Primarily in riparian edges in pine-oak forests.   



 



Elevation:  6,900 – 7,500 ft 



 



References:  BISON-M 2012. 



Potential Occurrence:  None.  The 



Project Area has no suitable habitat 



and is below the known elevation 



range for this species. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 
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Table 2. U. S. Forest Service Sensitive Species Present in Pima County, Arizona, Potential Occurrence and Effect 



Determination. Species lists from USDA-FS (2007a and 2007b).   Species included in Table 1 are not repeated here. Species shown in 



bold print are known or have potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) 
Potential Occurrence* in Project 



Area and Effect Determination 



Cockrum’s Desert 



Shrew 



Notiosorex cockrumi 



 



Status: USFS-S 



Range:  Southern Arizona and Sonora, but limits are poorly 



known. 



 



Habitat:    Riparian overstory of Arizona walnut and ash in 



mesquite grassland dominated by giant sacaton.   



 



Elevation:  No information. 



 



References:  Reid 2006 



 



Note:  Visibly indistinguishable from N. crawfordi, and ranges 



overlap.  N. crawfordi is found in desert areas and up to oak and 



pinyon-juniper zones.   



Potential Occurrence:   Possible.  



Can only be distinguished from N. 



crawfordi by mitochondrial DNA 



analysis. 



 



Effect Determination: Some 



suitable habitat for this species and 



individuals may be impacted by the 



Project. The Project may impact 



individuals of this species, but is not 



likely to result in a trend toward 



federal listing or loss of viability. 



Mexican Long-tongued 



Bat 



Choeronycteris 



mexicana 



 



Status: USFS-S 



Range:  Southern California to southernmost Texas and most of 



northern and central Mexico.  Mountain ranges of southeastern 



Arizona. 



 



Habitat:    Mesic areas in canyons of mixed oak-conifer forests in 



mountains rising from the desert. Caves and abandoned mines are 



favored daytime retreats where they prefer to roost in the dimly lit 



areas near the entrance. 



 



Elevation:  Mostly 4,000 - 6,000 ft. 



 



References:  AGFD 2006h 



Potential Occurrence:   Possible. 



Known to be present in the vicinity 



of the Project Area, using numerous 



abandoned mine adits in the Santa 



Rita Mountains. This species 



forages for nectar on agaves and has 



been  reported within 3 miles of the 



Project Area (AGFD 2012). 



 



Effect Determination: There is no 



roosting substrate within the Project 



Area and individuals would not 



likely be impacted by the Project. 



The Project will not substantially 



affect the availability of forage for 



this species. Agaves could be 



avoided to the greatest extent 



practicable. The Project will have no 



effect on this species or its habitat. 



California Leaf-nosed 



Bat 



Macrotis californicus 



 



Status: USFS-S 



Range:  From southern California and southern Nevada across 



Arizona to Sinaloa and southwestern Chihuahua.  Present in 



southern and western Arizona. 



 



Habitat:  Mostly found in Sonoran desertscrub; primary summer 



and winter range essentially the same; primarily roosts in mines, 



caves, and rock shelters.   



 



Elevation:  Below 4,000 ft 



 



References:  AGFD 2001w 



Potential Occurrence:   None.  The 



Project Area lacks suitable habitat 



and is above the reported elevation 



range. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 
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Table 2. U. S. Forest Service Sensitive Species Present in Pima County, Arizona, Potential Occurrence and Effect 



Determination. Species lists from USDA-FS (2007a and 2007b).   Species included in Table 1 are not repeated here. Species shown in 



bold print are known or have potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) 
Potential Occurrence* in Project 



Area and Effect Determination 



Southern Yellow Bat 



Lasiurus ega (includes 



L. xanthinus) 



 



Status: USFS-S 



Range:  Southern California, Arizona, and New Mexico to 



western and central Mexico. Found in several mountain ranges in 



central and southeastern Arizona. 



 



Habitat:  Not clearly understood; may be associated with 



Washington fan palm trees, other palms or other leafy vegetation 



such as sycamores, hackberries and cottonwoods which provide 



roost sites (AGFS 2008b).  Found in thorny desertscrub habitats to 



oak woodlands 



 



Elevation:  550-6,000 ft   



 



References:  AGFD 2011j; Snow, no date 



Potential Occurrence:   Possible.  



The Project is within the geographic 



range and suitable foraging habitat 



is available, but available roost sites 



may be limited. 



 



Effect Determination: Roosting 



substrate could be avoided by the 



Project. The Project will not 



substantially affect the availability 



of forage for this species. The 



Project will have no effect on this 



species or its habitat. 



Western Red Bat 



Lasiurus blossevillii 



 



Status: USFS-S 



Range:  Northern Argentina to western North America. In 



Arizona, primarily in central and southeastern areas. 



 



Habitat:    Riparian and other wooded areas. Roosts by day in 



trees. Along waterways among oaks, sycamores, and walnuts.  



 



Elevation:  1,900 - 7,200 ft 



 



References:  Hoffmeister 1986; AGFD 2011k 



Potential Occurrence:   Possible.  



The Project is within the known 



geographic range for this species, 



and suitable foraging habitat is 



available, but available roost sites 



may be limited. 



 



Effect Determination: Roosting 



substrate could be avoided by the 



Project. The Project will not 



substantially affect the availability 



of forage for this species. The 



Project will have no effect on this 



species or its habitat. 



Allen’s Lappet-browed 



Bat 



Idionycteris phyllotis 



 



Status: USFS-S 



Range:  Northern Arizona to the highlands of central Mexico.  



Present from the northwest corner to southeast corner of Arizona, 



but absent from southwestern desert areas.  Not reported from the 



Santa Rita Mountains   



 



Habitat:  Most often in ponderosa pine, pinyon-juniper, Mexican 



woodland and riparian areas of sycamores, cottonwoods and 



willows. Boulder piles, cliffs, rocky outcrops or lava flows at or 



near most collection locations. Roosts in caves and abandoned 



mineshafts. 



 



Elevation:  1,320 - 9,800 ft, but most specimens are at altitudes 



between 3,500 - 7,500 ft 



 



References:  Hoffmeister 1986; AGFD 2008b 



Potential Occurrence: None.  The 



Project Area lacks suitable habitat 



and is outside the reported 



geographic range of this species. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 
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Table 2. U. S. Forest Service Sensitive Species Present in Pima County, Arizona, Potential Occurrence and Effect 



Determination. Species lists from USDA-FS (2007a and 2007b).   Species included in Table 1 are not repeated here. Species shown in 



bold print are known or have potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) 
Potential Occurrence* in Project 



Area and Effect Determination 



Pale Townsend’s Big-



eared Bat 



Corynorhinus 



townsendii pallescens 



 



Status: USFS-S 



Range: From Black Hills of South Dakota to highlands of 



northern Mexico.  Widespread in Arizona from the Grand Canyon 



to the southeastern part of the state.   



 



Habitat:    Summer day roosts are found in caves and mines from 



desertscrub up to woodlands and coniferous forests. Night roosts 



may often be in abandoned buildings. In winter, this species  



hibernates in cold caves, lava tubes and mines mostly in uplands 



and mountains 



 



Elevation:  550 to 7,520 ft 



 



References:  AGFD 2003u; Hoffmeister 1986 



Potential Occurrence:   Possible. 



This species is known to be present 



in abandoned mine adits in the Santa 



Rita Mountains, within 5 miles of 



the Project Area. 



 



Effect Determination: There is no 



roosting substrate within the Project 



Area and individuals would not 



likely be impacted by the Project. 



The Project will not substantially 



affect the availability of forage for 



this species. The Project will have 



no effect on this species or its 



habitat. 



Pocketed Free-tailed 



Bat 



Nyctinomops 



femorosaccus 



 



Status: USFS-S 



Range:  Southern California, west Texas and south to central 



Mexico.  Widely distributed across southern and western Arizona.  



 



Habitat:  Arid low elevations usually around high cliffs and 



rugged rock outcrops. Roosts in rock crevices during the day.   



 



Elevation:  190 to 7,520 ft. 



 



References:  AGFD 2011l. 



Potential Occurrence:   Possible.  



The Project is within the known 



geographic range and suitable 



habitat is available, but available 



roosting sites may be limited.  



 



Effect Determination: There is no 



roosting substrate within the Project 



Area and individuals would not 



likely be impacted by the Project. 



The Project will not substantially 



affect the availability of forage for 



this species. The Project will have 



no effect on this species or its 



habitat. 



Greater Western 



Mastiff Bat 



Eumops perotis 



californicus 



 



Status: USFS-S 



Range:  Southern California, west Texas and south to central 



Mexico.  Found primarily in the southern part of Arizona.  



 



Habitat:  Lower and upper Sonoran desertscrub near cliffs, 



preferring the rugged rocky canyons with abundant crevices.   



 



Elevation:  240 - 8,475 ft. 



 



References:  AGFD 2002p 



Potential Occurrence:   Possible.  



The Project is within the known 



geographic range and suitable 



habitat is available, but available 



roosting sites may be limited. 



 



Effect Determination: There is no 



roosting substrate within the Project 



Area and individuals would not 



likely be impacted by the Project. 



The Project will not substantially 



affect the availability of forage for 



this species. The Project will have 



no effect on this species or its 



habitat. 



White-sided Jackrabbit 



Lepus callotis 



 



Status: USFS-S 



Range:  Primarily in the Animas and Playas valleys of 



southwestern New Mexico and into central Mexico; may 



occasionally enter extreme southeast Arizona. 



 



Habitat:  Flat grassland with little or no shrub cover.   



 



Elevation:  4,900-5,250 ft. 



 



References:  Reid 2006 



Potential Occurrence:   None.  The 



Project Area is outside of the known 



geographic range of this species and 



has no suitable habitat. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 
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Table 2. U. S. Forest Service Sensitive Species Present in Pima County, Arizona, Potential Occurrence and Effect 



Determination. Species lists from USDA-FS (2007a and 2007b).   Species included in Table 1 are not repeated here. Species shown in 



bold print are known or have potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) 
Potential Occurrence* in Project 



Area and Effect Determination 



Chiricahua Fox Squirrel 



Sciurus nayaritensis 



chiracahuae 



 



Status: USFS-S 



Range:  Restricted to the Chiricahua Mountains 



 



Habitat:  Partially open Apache pine-oak forest with mixed 



broadleaf deciduous trees, mainly in the thick growth of canyon 



bottoms.   



 



Elevation:  5,280 – 8,400 ft. 



 



References:  AGFD 2011m, 



Potential Occurrence:  None.  The 



Project Area is outside of the known 



geographic range of this species and 



has no suitable habitat. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Graham Mountains 



Pocket Gopher 



Thomomys bottae 



grahamensis 



 



Status: USFS-S 



Range:  Restricted to higher parts of the Pinaleño Mountains   



 



Habitat:  Mountain meadows with deep, friable soil and a heavy 



stand of grass and weeds.   



 



Elevation:  9,200 ft 



 



References:  Hoffmeister 1986 



Potential Occurrence:   None.  The 



Project Area is outside the known 



geographic range and has no 



suitable habitat. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



Huachuca Mountains 



Pocket Gopher 



Thomomys umbrinus 



intermedius 



 



Status: USFS-S 



Range:  Limited to the Santa Rita, Huachuca, Patagonia, 



Atascosa, and Pajarita Mountains of southeastern Arizona. 



 



Habitat:    Confined to the oak zone of mountain ranges.  



Specimens have been collected near Greaterville and on Empire 



Ranch. 



 



Elevation:  4,500-9,000 ft. 



 



References:  Hoffmeister 1986. 



Potential Occurrence:   Possible.  



The Project Area is within the 



known geographic range and 



suitable habitat is present. 



 



Effect Determination: Some 



suitable habitat for this species and 



individuals may be impacted by the 



Project. The Project may impact 



individuals of this species, but is not 



likely to result in a trend toward 



federal listing or loss of viability. 



Southern (Pajarito) 



Pocket Gopher 



Thomomys umbrinus 



quercinus 



 



Status: USFS-S 



Range:  Apparently confined to Sycamore Canyon and Peña 



Blanca Spring in the Atascosa and Pajarito Mountains of Santa 



Cruz County 



 



Habitat:  In rocky soil in oak woodland 



 



Elevation:  3,500-4,500 ft. 



 



References:  Hoffmeister 1986 



 



Note: The taxonomy of this species is a subject of debate.  



Hoffmeister (1986) found no evidence to distinguish these animals 



from T. u. intermedius. 



Potential Occurrence:   None.  



Outside the reported geographic 



range. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 
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Table 2. U. S. Forest Service Sensitive Species Present in Pima County, Arizona, Potential Occurrence and Effect 



Determination. Species lists from USDA-FS (2007a and 2007b).   Species included in Table 1 are not repeated here. Species shown in 



bold print are known or have potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) 
Potential Occurrence* in Project 



Area and Effect Determination 



Fulvous Harvest Mouse 



Reithrodontomys 



fulvescens 



 



Status: USFS-S 



Range:  Southeastern corner of Arizona east to Louisiana and 



south through Mexico to Honduras.  Has been collected near 



Greaterville in the Santa Rita Mountains 



 



Habitat:  Grassy slopes and alluvial fans, usually with scattered 



oaks or other trees.   



 



Elevation:  No information 



 



References:  Hoffmeister 1986; Reid 2006 



Potential Occurrence:   Possible.  



The Project Area is within the 



known geographic range and 



suitable habitat is present.  Reported 



within 3 miles of the Project Area 



(AGFD 2012). 



 



Effect Determination: Some 



suitable habitat for this species and 



individuals may be impacted by the 



Project. The Project may impact 



individuals of this species, but is not 



likely to result in a trend toward 



federal listing or loss of viability. 



Plains Harvest Mouse 



Reithrodontomys 



montanus 



 



Status: USFS-S 



Range:  Great Plains from southeast Montana to southeast 



Arizona and northern Mexico.  Has been collected northeast of 



Greaterville in the Santa Rita Mountains 



 



Habitat:  Xeric conditions, usually in desertscrub or chaparral, 



often with mesquite, creosote, and grasses. 



 



Elevation:  No information. 



 



References:  Hoffmeister 1986; Reid 2006 



Potential Occurrence:   Possible.  



The Project Area is within the 



known geographic range and 



suitable habitat is present.  Reported 



within 3 miles of the Project Area 



(AGFD 2012). 



 



Effect Determination: Some 



suitable habitat for this species and 



individuals may be impacted by the 



Project. The Project may impact 



individuals of this species, but is not 



likely to result in a trend toward 



federal listing or loss of viability. 



Mesquite Mouse 



Peromyscus merriami 



 



Status: USFS-S 



Range:  This species occurs in south central Arizona through west 



Sonora to central Sinaloa, Mexico (Wilson & Reeder, 2005). 



 



Habitat:  Riparian or low desert habitats. Found in dense brush, 



mesquite bosque.   



 



Elevation:  1,600 - 3,850 ft. 



 



References:  AGFD 2011n 



Potential Occurrence:   Unlikely. 



The Project Area does not provide 



suitable habitat and occurs above the 



elevation range for this species. 



 



Effect Determination: The Project 



is unlikely to have an effect on this 



species or its habitat. 



Northern Pygmy Mouse 



Baiomys taylori ater 



 



Status: USFS-S 



Range:  Southeast corner of Arizona into Mexico. Also southern 



Oklahoma and Texas.  Specimens have been collected at Thurber 



Ranch on Box Canyon Road 



 



Habitat:  Plains and semidesert grassland, including areas with 



grama, sacaton, mesquite, and yucca.   



 



Elevation:  No information. 



 



References:  Hoffmeister 1986 



Potential Occurrence:   Possible.  



The Project Area is within the 



known geographic range and 



suitable grassland habitat is 



available.  Has been reported within 



3 miles of the Project Area (AGFD 



2012). 



 



Effect Determination: Some 



suitable habitat for this species and 



individuals may be impacted by the 



Project. The Project may impact 



individuals of this species, but is not 



likely to result in a trend toward 



federal listing or loss of viability. 
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Table 2. U. S. Forest Service Sensitive Species Present in Pima County, Arizona, Potential Occurrence and Effect 



Determination. Species lists from USDA-FS (2007a and 2007b).   Species included in Table 1 are not repeated here. Species shown in 



bold print are known or have potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) 
Potential Occurrence* in Project 



Area and Effect Determination 



Yellow-nosed Cotton 



Rat 



Sigmodon ochrognathus  



 



Status: USFS-S 



Range:  Southeast Arizona, southwest New Mexico, west Texas 



south to Durango, Mexico.  Specimens have been collected at or 



near Rosemont. 



 



Habitat:  Grassy, dry, rocky slopes in or near the oak woodland 



belt, as well as montane meadows within ponderosa pine and 



Douglas fir forests.  Grasses are often sparse and scattered in 



clumps with beargrass, agave or yuccas. Slopes are often up to 40 



degrees. 



 



Elevation:  3,000 - 8,500 ft 



 



References:  AGFD 2003v; Hoffmeister 1986 



Potential Occurrence: Possible.  



The Project Area is within the 



known geographic range and 



suitable habitat is present.  Has been 



reported within 3 miles of the 



Project Area (AGFD 2012). 



 



Effect Determination: Some 



suitable habitat for this species and 



individuals may be impacted by the 



Project. The Project may impact 



individuals of this species, but is not 



likely to result in a trend toward 



federal listing or loss of viability. 



White-bellied Long-



tailed Vole 



Microtus longicaudus 



leucophaeus 



 



Status: USFS-S 



Range:  Restricted to the Pinaleño Mountains, Graham County 



 



Habitat:  Grassy meadows and flats, along boggy stream bottoms, 



cienegas, openings in coniferous forests and along roadsides.   



 



Elevation:  6,000 – 10,700 ft. 



 



References:  AGFC 2008b; Hoffmeister 1986 



Potential Occurrence:   None.  The 



Project Area is outside the known 



geographic range and has no 



suitable habitat. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



White-nosed Coati 



Nasua narica 



 



Status: USFS-S 



Range:  Central Arizona through Mexico and Central America to 



northern Colombia. 



 



Habitat:  Primarily woodland areas with oaks, sycamores, and 



walnuts, also in pine-oak woodlands, shrubby woodlands, and 



shrubby grasslands. 



 



Elevation:  No information. 



 



References:  Hoffmeister 1986; Reid 2006. 



Potential Occurrence:   Possible.  



The Project is within the known 



geographic range and has suitable 



habitat.  Has been observed within 5 



miles of the Project Area. 



 



Effect Determination: Individuals 



and dens could be avoided during 



construction. The Project will have 



no effect on this species or its 



habitat. 



Hooded Skunk 



Mephitis macroura 



milleri 



 



Status: USFS-S 



Range:  :  Specimen has been collected at Thurber Ranch on Box 



Canyon Road 



 



Habitat:  Rocky slopes, bases of cliffs, and rocky arroyos at 



intermediate elevations. 



 



Elevation:  Intermediate elevations, above desert, not in high 



mountains. 



 



References: Hoffmeister 1986 



Potential Occurrence:  Possible. 



The Project Area is within the 



known geographic range and 



suitable habitat is present. This 



species has been observed in a small 



abandoned mine adit within 4 miles 



of the Project Area. 



 



Effect Determination: Individuals 



and dens could be avoided during 



construction. The Project will have 



no effect on this species or its 



habitat. 
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Table 2. U. S. Forest Service Sensitive Species Present in Pima County, Arizona, Potential Occurrence and Effect 



Determination. Species lists from USDA-FS (2007a and 2007b).   Species included in Table 1 are not repeated here. Species shown in 



bold print are known or have potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) 
Potential Occurrence* in Project 



Area and Effect Determination 



Desert BigHorn Sheep 



Ovis canadensis 



mexicanus 



Range:  From Kanab Creek and the Grand Canyon to Grand Wash 



in westernmost Arizona, eastward to the Catalina Mountains.  



Also reported from Dix Mesa in the White Mountains. 



  



Habitat:  Precipitous, rocky desert ranges, primarily in the 



western part of Arizona and in the Grand Canyon.  The best 



habitat appears to be the jojoba communities with galleta as the 



dominant grass.  



 



Elevation:  3,000-4,000 ft.  



 



References:  Hoffmeister 1986 



Potential Occurrence:   None.  The 



Project is outside of the known 



geographic range for this species 



and has no suitable habitat. 



 



Effect Determination: The Project 



will have no effect on this species or 



its habitat. 



* The potentials for taxa to occur within the Project Area are categorized according to the following criteria: 



  



Possible: The taxon has not been recorded by WestLand in the Project Area, but the known, 



current distribution of the taxon includes the site and the required habitat 



characteristics of the taxon are present within or in the vicinity of the Project Area. 



Unlikely: The required habitat characteristics of the taxon are present but the Project Area is 



outside the known, current distribution of the taxon, which is not highly restricted. 



None: The Project Area is outside the known distribution of the taxon and the habitat 



characteristics required by the taxon are not present, and/or taxon-specific surveys 



have been conducted and no detections of the taxon have been made. Taxa with highly 



restricted ranges (e.g., springsnails) are considered to have no potential to occur if the 



Project Area is outside the known range, even if the required habitat characteristics are 



present in the Project Area. 
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5. SUMMARY OF FINDINGS 



 



The Project is not anticipated to impact any federally listed species.  A screening analysis resulted in the 



determination that only the endangered lesser long-nosed bat and the threatened Chiricahua leopard frog 



have potential to occur the Project Area.  These species would not be directly impacted by the Project. No 



habitat for the Chiricahua leopard frog would be impacted. Foraging resources for the lesser long-nosed 



bat will be avoided to the extent practicable and the reroute of the trail will benefit a post-maternity 



dispersal roost for this species by reducing the likelihood of human disturbance to the roost, which is 



adjacent to the current location of the Arizona Trail. The Project Area does not include any designated or 



proposed critical habitat.  



Thirty-seven Forest Service sensitive species have potential to occur within the Project Area.  However, 



with appropriate precautionary measures during trail construction, it is anticipated that any direct or 



indirect impacts to these species can be avoided or minimized. 



Table 3. Summary of Special-status Species with Potential to Occur and Determination of Effects. 



Species Effects Determination 



Chiricahua leopard frog The Project will not affect the Chiricahua leopard frog or its habitat. 



Lesser long-nosed bat The Project may beneficially affect the lesser long-nosed bat or its habitat.  



Santa Cruz striped agave 
The Project may impact individual Santa Cruz striped agave, but is not likely to result 



in a trend toward federal listing or loss of viability. 



Greene milkweed 
The Project may impact individual Greene milkweed plants, but is not likely to result 



in a trend toward federal listing or loss of viability. 



Needle-spined pineapple cactus 
The Project may impact individual needle-spined pineapple cactus, but is not likely to 



result in a trend toward federal listing or loss of viability. 



Arid throne fleabane 
The Project may impact individual arid throne fleabane, but is not likely to result in a 



trend toward federal listing or loss of viability. 



Bartram stonecrop 
The Project may impact individual Bartram stonecrop, but is not likely to result in a 



trend toward federal listing or loss of viability. 



Chisos Mt. Crested coralroot 
The Project may impact individual Chisos Mt. Crested coralroot, but is not likely to 



result in a trend toward federal listing or loss of viability. 



Arizona coralroot 
The Project may impact individual Arizona coralroot, but is not likely to result in a 



trend toward federal listing or loss of viability. 



Spiderleaf 
The Project may impact individual spiderleaf plants, but is not likely to result in a trend 



toward federal listing or loss of viability. 



Lemmon’s lupine 
The Project may impact individual Lemmon’s lupine, but is not likely to result in a 



trend toward federal listing or loss of viability. 



Arizona manihot 
The Project may impact individual Arizona manihot, but is not likely to result in a 



trend toward federal listing or loss of viability. 



Southwestern muhly 
The Project may impact individual southwestern muhly plants, but is not likely to result 



in a trend toward federal listing or loss of viability. 



Sycamore Canyon muhly 
The Project may impact individual Sycamore Canyon muhly plants, but is not likely to 



result in a trend toward federal listing or loss of viability. 



Beardless chinchweed 
The Project may impact individual beardless chinchweed, but is not likely to result in a 



trend toward federal listing or loss of viability. 



Lemmon’s stevia 
The Project may impact individual Lemmon’s stevia, but is not likely to result in a 



trend toward federal listing or loss of viability. 



Sonoran noseburn The Project may impact individual Sonoran noseburn, but is not likely to result in a 
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Table 3. Summary of Special-status Species with Potential to Occur and Determination of Effects. 



Species Effects Determination 



trend toward federal listing or loss of viability. 



Lowland leopard frog The Project will have no effect on the lowland leopard frog. 



Mountain skink 
The Project may impact individual mountain skinks, but is not likely to result in a trend 



toward federal listing or loss of viability. 



Giant spotted whiptail 
The Project may impact individual giant spotted whiptails, but is not likely to result in 



a trend toward federal listing or loss of viability. 



Reticulate Gila monster 
The Project may impact individual reticulate Gila monsters, but is not likely to result in 



a trend toward federal listing or loss of viability. 



Green rat snake 
The Project may impact individual green rat snakes, but is not likely to result in a trend 



toward federal listing or loss of viability. 



Broad-billed hummingbird The Project will have no effect on the broad-billed hummingbird. 



Northern beardless tyrannulet The Project will have no effect on the northern beardless tyrannulet. 



Abert’s towhee The Project will have no effect on the Abert’s towhee. 



Baird’s sparrow The Project will have no effect on the Baird’s sparrow.   



Varied bunting The Project will have no effect on the varied bunting.   



Cockrum’s desert shrew 
The Project may impact individual Cockrum’s desert shrews, but is not likely to result 



in a trend toward federal listing or loss of viability. 



Mexican long-tongued bat The Project will have no effect on the Mexican long-tongued bat.   



Southern yellow bat The Project will have no effect on the southern yellow bat.   



Western red bat The Project will have no effect on the western red bat.   



Pale Townsend’s big-eared bat The Project will have no effect on the pale Townsend’s big-eared bat.   



Pocketed free-tailed bat The Project will have no effect on the pocketed free-tailed bat.   



Greater western mastiff bat The Project will have no effect on the greater western mastiff bat.   



Huachuca Mountains pocket gopher 
The Project may impact individual Huachuca Mountains pocket gophers, but is not 



likely to result in a trend toward federal listing or loss of viability. 



Fulvous harvest mouse 
The Project may impact individual fulvous harvest mice, but is not likely to result in a 



trend toward federal listing or loss of viability. 



Plains harvest mouse 
The Project may impact individual plains harvest mice, but is not likely to result in a 



trend toward federal listing or loss of viability. 



Northern pygmy mouse 
The Project may impact individual northern pygmy mice, but is not likely to result in a 



trend toward federal listing or loss of viability. 



Yellow-nosed cotton rat 
The Project may impact individual yellow-nosed cotton rats, but is not likely to result 



in a trend toward federal listing or loss of viability. 



White-nosed coati The Project will have no effect on the varied bunting.   



Hooded skunk The Project will have no effect on the varied bunting.   
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APPENDIX A 
 



USFWS LISTED 



PROPOSED, AND 



CANDIDATE 



SPECIES LIST 



FOR 



PIMA COUNTY, 



ARIZONA 











Pima County
COMMON NAME SCIENTIFIC NAME DESCRIPTION COUNTY ELEVATION HABITAT COMMENTSSTATUS



California Least 
Tern



Sterna antillarum 
browni



Smallest of the North 
American terns.  Body length 
is 21-24 cm (8-9 inches) with 
a wingspan of 45-51 cm (18-
20 inches).  Has black crown 
and loral stripe on head, 
snowy white forehead and 
underside, and gray 
upperparts. Outer two 
primaries black, yellow or 
orange bill with black tip, and 
orange legs.  Males have a 
wider dark loral stripe but 
sexes mostly distinguished 
by behavior.



Maricopa, 
Mohave, Pima



< 2,000 ft Open, bare or sparsely 
vegetated sand, sandbars, 
gravel pits, or exposed 
flats along shorelines of 
inland rivers, lakes, 
reservoirs, or drainage 
systems.



Breeding occasionally documented in 
Arizona; migrants may occur more 
frequently. Feeds primarily on fish in 
shallow waters and secondarily on 
invertebrates. Nests in a simple scrape 
on sandy or gravelly soil.



Endangered



Chiricahua leopard 
frog



Lithobates 
chiricahuensis



Cream colored tubercles 
(spots) on a dark 
background on the rear of 
the thigh, dorsolateral folds 
that are interrupted and 
deflected medially, and a call 
given out of water distinguish 
this spotted frog from other 
leopard frogs.



Apache, Cochise, 
Coconino, Gila, 
Graham, 
Greenlee, Navajo, 
Pima, Santa 
Cruz, Yavapai



3,281-8,890 ft Restricted to springs, 
livestock tanks, and 
streams in upper portion 
of watersheds that are 
free from nonnative 
predators or where 
marginal habitat for 
nonnative predators exists.



Critical habitat is designated for 10,346 
acres in Apache, Cochise, Gila, Graham, 
Greenlee, Pima, Santa Cruz, and 
Yavapai counties in Arizona; and Catron, 
Hidalgo, Grant, Sierra, and Socorro 
counties in New Mexico (77 FR 16324).



Threatened



Desert pupfish Cyprinodon 
macularius



Small (2 inches) smoothly 
rounded body shape with 
narrow vertical bars on the 
sides.  Breeding males blue 
on head and sides with 
yellow on tail.  Females and 
juveniles tan to olive colored 
back and silvery sides.



Cochise, Graham, 
Maricopa, Pima, 
Pinal, Santa Cruz, 
Yavapai



< 4,000 ft Shallow springs, small 
streams, and marshes.  
Tolerates saline and warm 
water.



Two subspecies are recognized: Desert 
Pupfish (C.m. macularis) and 
Quitobaquito Pupfish (C.m. eremus). 
Critical habitat includes Quitobaquito 
Springs, Pima County, portions of San 
Felipe Creek, Carrizo Wash, and Fish 
Creek Wash, Imperial County, California.



Endangered



Gila chub Gila intermedia Deep compressed body, flat 
head.  Dark olive-gray color 
above, silver sides.  
Endemic to Gila River Basin.



Cochise, Gila, 
Graham, 
Greenlee, Pima, 
Pinal, Santa Cruz, 
Yavapai



2,000-5,500 ft Pools, springs, cienegas, 
and streams.



Occurs on Federal, State, and private 
lands, including the Nature Conservancy 
and the Audubon Society.  Also occurs in 
Sonora, Mexico.  Critical habitat includes 
Cochise, Gila, Graham, Greenlee, Pima, 
Pinal, Santa Cruz, and Yavapai counties 
(70 FR 66664).



Endangered
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Gila topminnow Poeciliopsis 
occidentalis 
occidentalis



Small (2 inches), guppy-like, 
live bearing, lacks dark spots 
on its fins.  Breeding males 
are jet black with yellow fins.



Cochise, Gila, 
Graham, La Paz, 
Maricopa, Pima, 
Pinal, Santa Cruz, 
Yavapai



< 4,500 ft Small streams, springs, 
and cienegas vegetated 
shallows.



Species historically also occurred in 
backwaters of large rivers but is currently 
isolated to small streams and springs.



Endangered



Huachuca water 
umbel



Lilaeopsis 
schaffneriana ssp. 
recurva



Herbaceous, semi-aquatic 
perennial in the parsley 
family (Umbelliferae) with 
slender erect, hollow, leaves 
that grow from the nodes of 
creeping rhizomes.  Flower: 
3 to 10 flowered umbels 
arise from root nodes.



Cochise, Pima, 
Santa Cruz



3,500-6,500 ft Cienegas, perennial low 
gradient streams, 
wetlands.



Species also occurs in adjacent Sonora, 
Mexico, west of the continental divide.  
Critical habitat includes Cochise and 
Santa Cruz counties (64 FR 37441).



Endangered



Jaguar Panthera onca Largest species of cat native 
to Southwest.  Muscular, 
with relatively short, massive 
limbs, and a deep-chested 
body.  Usually cinnamon-buff 
in color with many black 
spots.  Weights ranges from 
90-300 lbs.



Cochise, Pima, 
Santa Cruz



1,600-9,000 ft Found in Sonoran 
desertscrub up through 
subalpine conifer forest.



Also occurs in New Mexico.  A jaguar 
recovery team was formed in 2010 and is 
currently developing a recovery plan for 
the species.



Endangered



Kearney's blue star Amsonia 
kearneyana



A herbaceous perennial 
about 2 feet tall in the 
dogbane family 
(Apocynaceae).  Thickened 
woody root and many 
pubescent (hairy) stems that 
rarely branch.  Flowers: 
white terminal inflorescence 
in April and May.



Pima 3,600-3,800 ft West-facing drainages in 
the Baboquivari Mountains.



Plants grow in stable, partially shaded, 
coarse alluvium along a dry wash in the 
Baboquivari Mountains.  Range is 
extremely limited.  Protected by Arizona 
Native Plant Law.



Endangered



Lesser long-nosed 
bat



Leptonycteris 
curasoae 
yerbabuenae



Elongated muzzle, small leaf 
nose, and long tongue.  
Yellowish brown or gray 
above and cinnamon brown 
below.  Tail minute and 
appears to be lacking.  
Easily disturbed.



Cochise, Gila, 
Graham, 
Greenlee, 
Maricopa, Pima, 
Pinal,  Santa 
Cruz, Yuma



1,600-11,500 ft Desert scrub habitat with 
agave and columnar cacti 
present as food plants.



Day roosts in caves and abandoned 
tunnels.  Forages at night on nectar, 
pollen, and fruit of paniculate agaves and 
columnar cacti.  This species is migratory 
and is present in Arizona usually from 
April to September and south of the 
border the remainder of the year.



Endangered
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Masked bobwhite Colinus virginianus 
ridgewayi



Males have a brick-red 
breast and black head and 
throat.  Females are 
generally nondescript but 
resemble other races such 
as the Texas bobwhite.



Pima 1,000-4,000 ft Desert grasslands with 
diversity of dense native 
grasses, forbs, and brush.



Species is closely associated with Prairie 
acacia (Acacia angustissima).  Formerly 
occurred in Altar and Santa Cruz valleys, 
as well as Sonora, Mexico.  Presently 
only known from reintroduced populations 
on Buenos Aires NWR.



Endangered



Mexican spotted owl Strix occidentalis 
lucida



Medium sized with dark eyes 
and no ear tufts.  Brownish 
and heavily spotted with 
white or beige.



Apache, Cochise, 
Coconino, Gila, 
Graham, 
Greenlee, 
Maricopa, 
Mohave, Navajo, 
Pima, Pinal, 
Santa Cruz, 
Yavapai



4,100-9,000 ft Nests in canyons and 
dense forests with multi-
layered foliage structure.



Generally nest in older forests of mixed 
conifer or ponderosa pine/gambel oak 
type, in canyons, and use variety of 
habitats for foraging.  Sites with cool 
microclimates appear to be of importance 
or are preferred.  Critical habitat was 
finalized on August 31, 2004 (69 FR 
53182) in Arizona in  Apache, Cochise, 
Coconino, Gila, Graham, Greenlee, 
Maricopa, Navajo, Pima, Pinal, Santa 
Cruz,  and Yavapai counties.



Threatened



Nichol Turk's head 
cactus



Echinocactus 
horizonthalonius 
var. nicholii



Blue-green to yellowish-
green, columnar, 18 inches 
tall, 8 inches in diameter.  
Spine clusters have 5 radial 
and 3 central spines; one 
curves downward and is 
short; 2 spines curve upward 
and are red or pale gray.  
Flowers: pink; fruit: woolly 
white.



Pima, Pinal 2,400-4,100 ft Sonoran desertscrub. Found in unshaded microsites in Sonoran 
desertscrub on dissected alluvial fans at 
the foot of limestone mountains and on 
inclined terraces and saddles on 
limestone mountain sides.



Endangered



Ocelot Leopardus pardalis Medium-sized spotted cat 
that is yellowish with black 
streaks and stripes running 
from front to back. Tail is 
spotted and about 1/2 the 
length of head and body. 
Face is less heavily streaked 
than the back and sides.



Cochise,Gila, 
Graham, Pima, 
Pinal, Santa Cruz



< 8,000 ft Desert scrub in Arizona. 
Humid tropical and sub-
tropical forests, and 
savannahs in areas south 
of the U.S.



Little is known about ocelot habitat use in 
Arizona; however, ocelots are typically 
associated with areas of dense cover.  
Four confirmed reports of ocelots have 
been received from Gila (one) and 
Cochise (three) counties since 2009.  
Based on photographic evidence, two of 
the reports from Cochise County were 
most likely of the same ocelot.



Endangered
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Pima pineapple 
cactus



Coryphantha 
scheeri var. 
robustispina



Hemispherical stems 4-7 
inches tall 3-4 inches 
diameter. Central spine 1 
inch long straw colored 
hooked surrounded by 6-15 
radial spines.  Flower: 
yellow, salmon, or rarely 
white narrow floral tube.



Pima, Santa Cruz 2,300-5,000 ft Sonoran desertscrub or 
semi-desert grassland 
communities.



Occurs in alluvial valleys or on hillsides in 
rocky to sandy or silty soils.  This species 
can be confused with juvenile barrel 
cactus (Ferocactus).  However, the 
spines of the later are flattened, in 
contrast with the round cross-section of 
the Coryphanta spines.  About 80-90% of 
individuals occur on state or private land.



Endangered



Sonoran pronghorn Antilocapra 
americana 
sonoriensis



Upperparts tan; underparts, 
rump, and two bands across 
the neck are white. Male has 
two black cheek pouches. 
Hoofed with slightly curved 
black horns having a single 
prong.  Smallest and palest 
of the pronghorn subspecies.



Maricopa, Pima, 
Yuma



2,000-4,000 ft Broad intermountain 
alluvial valleys with 
creosote-bursage and 
palo verde-mixed cacti 
associations.



Typically, bajadas are used as fawning 
areas and sandy dune areas provide food 
seasonally.  Cacti (jumping cholla) 
appears to make up substantial part of 
diet.  This subspecies also occurs in 
Mexico.



Endangered



Southwestern 
willow flycatcher



Empidonax traillii 
extimus



Small passerine (about 6 
inches) grayish-green back 
and wings, whitish throat, 
light olive-gray breast and 
pale yellowish belly.  Two 
wingbars visible.  Eye-ring 
faint or absent.



Apache, Cochise, 
Coconino, Gila, 
Graham, 
Greenlee, La Paz, 
Maricopa, 
Mohave, Navajo, 
Pima, Pinal, 
Santa Cruz, 
Yavapai, Yuma



< 8,500 ft Cottonwood/willow and 
tamarisk vegetation 
communities along rivers 
and streams.



Riparian-obligate bird that occupies 
migratory/breeding habitat from late April-
Sept. Critical habitat was finalized on 
October 19, 2005 in Apache, Cochise, 
Gila, Graham, Greenlee, Maricopa, 
Mohave, Pima, Pinal, and Yavapai 
counties (70 FR 60886).  Revised critical 
habitat was proposed August 15, 2011 
(76 FR 50542) and includes river 
segments in counties currently 
designated plus those in La Paz, Santa 
Cruz, and Yuma counties. The 2005 
critical habitat designation remains in 
effect until the current proposal is 
finalized. Training seminar/permits 
required for those conducting call 
playback surveys.



Endangered



Acuna cactus Echinomastus 
erectocentrus var. 
acunensis



Less than 12 inches tall; 
spine clusters borne on 
tubercles, each with a 
groove on the upper 
surface.  2-3 central spines 
and 12 radial spines.  Radial 
spines are dirty white with 
maroon tips. Flowers pink to 
purple.



Pima, Pinal 1,300-2,000 ft Well drained knolls and 
gravel ridges in Sonoran 
desertscrub.



Immature plants distinctly different from 
mature plants.  Immatures are disc-
shaped or spherical and have no central 
spines until they are about 1.5 inches.



Candidate
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Desert tortoise, 
Sonoran population



Gopherus agassizii Large herbivorous reptile 
with domed shell and round 
stumpy hind legs.  The 
carapace is a dull brown or 
grey color and the plastron is 
unhinged, often pale yellow 
in coloration. Sonoran desert 
tortoises generally have a 
flatter carapace than 
tortoises in the Mohave 
population. Active in spring 
and during the monsoon; 
dormant in winter and mid-
summer months.



Cochise, Gila, 
Graham, La Paz, 
Maricopa, 
Mohave, Pima, 
Pinal, Santa Cruz, 
Yavapai, Yuma



< 7,800 ft Primarily rocky (often 
steep) hillsides and 
bajadas of Mohave and 
Sonoran desertscub but 
may encroach into desert 
grassland, juniper 
woodland, interior 
chaparral habitats, and 
even pine communities. 
Washes and valley 
bottoms may be used in 
dispersal.



Desert tortoises that occur east and 
south of the Colorado River in Arizona 
are referred to as the Sonoran 
population.  Individuals are found 
throughout their historic range; but 
populations are becoming increasingly 
fragmented due to threats to their habitat 
in valley bottoms, which are used for 
dispersal and exchange of genetic 
material.



Candidate



Northern Mexican 
Gartersnake



Thamnophis eques 
megalops



Background color ranges 
from olive, olive-brown, to 
olive-gray. Body has three 
yellow or light colored stripes 
running down the length of 
the body, darker towards tail. 
Species distinguished from 
other native gartersnakes by 
the lateral stripes reaching 
the 3rd and 4th scale rows.  
Paired black spots extend 
along dorsolateral fields.



Apache, Cochise, 
Coconino, Gila, 
Graham, Navajo, 
Pima, Pinal, 
Santa Cruz, 
Yavapai



130-8,500 ft Cienegas, stock tanks, 
large-river riparian 
woodlands and forests, 
streamside gallery forests.



Core population areas in the U.S. include 
mid/upper Verde River drainage, 
mid/lower Tonto Creek, and the San 
Rafael Valley and surrounding area.  
Status on tribal lands unknown.  
Distributed south into Mexico along the 
Sierra Madre Occidental and Mexican 
Plateau.  Strongly associated with the 
presence of a native prey base including 
leopard frogs and native fish.



Candidate



Rosemont talussnail Sonorella 
rosemontensis



Terrestrial snail with shell 
height of 0.5 inches, 
diameter of 0.85 inches, and 
has about 4.5 whorls.  The 
shell is polished, moderately 
solid, pale brown, fading 
around the umbilicus (belly 
button), with a light-bordered 
chestnut brown band.   
Positive identification of the 
species depends on 
examination of soft body 
parts.



Pima ~5,500 ft Inhabits talus slopes 
comprised of volcanic 
rock and limestone.



The species is vulnerable to any 
disturbance that would remove talus, 
increase interstitial sedimentation, or 
change moisture conditions.  The entire 
range of the species is located on lands 
designated for the purpose of hard rock 
mining.



Candidate



Monday, April 23, 2012 Page 5 of 8Pima County











COMMON NAME SCIENTIFIC NAME DESCRIPTION COUNTY ELEVATION HABITAT COMMENTSSTATUS



Sonoyta mud turtle Kinosternon 
sonoriense 
longifemorale



Aquatic; dark, medium-
sized; shell up to 7 inches 
long; head, neck, and limbs 
mottled; carapace is olive 
brown to dark brown; 
plastron hinged; long barbels 
on chin, webbed feet.



Pima 1,100 ft Ponds and streams. Found only in Quitobaquito Springs in 
Organ Pipe Cactus National Monument, 
Arizona.  Species also occurs in Rio 
Sonoyta, Sonora, Mexico.



Candidate



Tucson shovel-
nosed snake



Chionactis 
occipitalis klauberi



Small snake (10-17 inches 
total length) in the family 
Colubridae, with a shovel-
shaped snout and an inset 
lower jaw.  Overall coloring 
mimics coral snakes, with 
pale yellow to cream-colored 
body, 21 or more black or 
brown saddle-like bands 
across the back, and orange-
red saddle-like bands in 
between.  The subspecies is 
distinguished from the other 
subspecies in that these 
secondary orange-red 
crossbands are suffused 
with dark pigment, making 
them appear brown or partly 
black, and the black and red 
crossbands do not encircle 
the entire body.



Maricopa, Pima, 
Pinal



785-1,662 ft Sonoran Desertscrub; 
associated with soft, 
sandy soils having sparse 
gravel.



Found in creosote-mesquite floodplain 
environments, finds refuge under desert 
shrubs,active during crepuscular (dawn 
and dusk) and daylight hours.



Candidate
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Yellow-billed cuckoo Coccyzus 
americanus



Medium-sized bird with a 
slender, long-tailed profile, 
slightly down-curved bill that  
is blue-black with yellow on 
the lower half.  Plumage is 
grayish-brown above and 
white below, with rufous 
primary flight feathers.



Apache, Cochise, 
Coconino, Gila, 
Graham, 
Greenlee, La Paz, 
Maricopa, 
Mohave, Navajo, 
Pima, Pinal, 
Santa Cruz, 
Yavapai, Yuma



< 6,500 ft Large blocks of riparian 
woodlands (cottonwood, 
willow, or tamarisk 
galleries).



Neotropical migrant that winters primarily 
in South America and breeds primarily in 
the U.S. (but also in southern Canada 
and northern Mexico).  As a migrant it is 
rarely detected; can occur outside of 
riparian areas.  Cuckoos are found 
nesting statewide, mostly  below 5,000 
feet in central, western, and southeastern 
Arizona.  Concern for cuckoos are 
primarily focused upon alterations to its 
nesting and foraging habitat.   Nesting 
cuckoos are associated with relatively 
dense, wooded, streamside riparian 
habitat, with varying combinations of 
Fremont cottonwood, willow, velvet ash, 
Arizona walnut, mesquite, and tamarisk.  
Some cuckoos have also been detected 
nesting in velvet mesquite, netleaf 
hackberry, Arizona sycamore, Arizona 
alder, and some exotic neighborhood 
shade trees.



Candidate



Gooddings onion Allium gooddingii Herbaceous perennial plant; 
broad, flat, rather blunt 
leaves; flowering stalk 14-18 
inches tall, flattened, and 
narrowly winged toward 
apex; fruit is broader than 
long; seeds are short and 
thick.



Apache, 
Greenlee, Pima



7,500-11,250 ft Shaded sites on north-
trending drainages, on 
slopes, or in narrow 
canyons, within mixed 
conifer and spruce fir 
forests.



Known from the White, Santa Catalina, 
and Chuska Mountains.  Also found in 
New Mexico on the Lincoln and Gila 
National Forests. A Conservation 
Agreement between the Service and the 
Forest Service signed in February 1998.



Conservation 
Agreement



San Xavier 
talussnail



Sonorella eremita Land snail, less than one 
inch in diameter (about .75 
inches); round shell with 4.5 
whorls; white to pinkish tint 
and chestnut-brown shoulder 
band.



Pima 3,850-3,920 ft Inhabits a deep, northwest-
facing limestone rockslide.



Restricted to  50 by 100 foot area of land 
privately owned in southeastern Arizona. 
A Conservation Agreement was finalized 
in 1995 and renewed in May 2008.



Conservation 
Agreement
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American peregrine 
falcon



Falco pereginus 
anatum



A crow-sized falcon with 
slate blue-gray on the back 
and wings, and white on the 
underside; a black head with 
vertical “bandit’s mask” 
pattern over the eyes; long 
pointed wings; and a long 
wailing call made during 
breeding.  Very adept flyers 
and hunters, reaching diving 
speeds of 200 mph.



Apache, Cochise, 
Coconino, Gila, 
Graham, 
Greenlee, La Paz, 
Maricopa, 
Mohave, Navajo, 
Pima, Pinal, 
Santa Cruz, 
Yavapai, Yuma



3,500-9,000 ft Areas with rocky, steep 
cliffs, primarily near water, 
where prey (primarily 
shorebirds, songbirds, and 
waterfowl) concentrations 
are high.  Nests are found 
on ledges of cliffs, and 
sometimes on man-made 
structures such as office 
towers and bridge 
abutments.



Species recovered with over 1,650 
breeding birds in the US and Canada.



Delisted



Cactus ferruginous 
pygmy-owl



Glaucidium 
brasilianum 
cactorum



Small reddish-brown owl with 
a cream-colored belly 
streaked with reddish-
brown.  Males average 2.2 
oz and females average 2.6 
oz.  Length is approximately 
6.5 in., including a relatively 
long tail. Lacks ear tufts, and 
has paired black  spots on 
the back of the head.



Pima, Pinal < 4,000 ft Areas of desert 
woodlands with tall 
canopy cover.  Primarily 
found in Sonoran desert 
scrub and  occasionally in 
riparian drainages and 
woodlands within semi-
desert grassland 
communities.  Prefers to 
nest in cavities in saguaro 
cacti but has been found 
in low-density suburban 
developments that include 
natural open spaces.



Not recognized as a protected taxonomic 
entity under the Act, but protected from 
direct take of individuals and nests/eggs 
under the Migratory Bird Treaty Act. A 
2006 petition for relisting under the Act is 
currently being evaluated.  Due to low 
population numbers, captive breeding 
research was initiated in 2006 with some 
success.



Delisted; 
petitioned for 



relisting
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Project Location The Department appreciates the opportunity to provide in-depth comments and project review when
additional information or environmental documentation becomes available.



Special Status Species Occurrences/Critical Habitat/Tribal Lands within 3
miles of Project Vicinity:



Name Common Name FWS USFS BLM State
Aspidoscelis burti stictogrammus Giant Spotted Whiptail SC S



Baiomys taylori Northern Pygmy Mouse S



CH for Lithobates chiricahuensis Designated Critical Habitat for
Chiricahua leopard frog



Carex ultra Arizona Giant Sedge S S



Choeronycteris mexicana Mexican Long-tongued Bat SC S S WSC



Erigeron arisolius Arid Throne Fleabane S



Graptopetalum bartramii Bartram Stonecrop SC S S SR



Heloderma suspectum suspectum Reticulate Gila Monster S



Hexalectris revoluta Chisos Coral-root S



Leptonycteris curasoae yerbabuenae Lesser Long-nosed Bat LE WSC



Lithobates chiricahuensis Chiricahua Leopard Frog LT WSC



Muhlenbergia dubioides Box Canyon Muhly S



Muhlenbergia xerophila Weeping Muhly S



Pectis imberbis Beardless Chinch Weed SC S



Rana yavapaiensis Lowland Leopard Frog SC S S WSC



Reithrodontomys fulvescens Fulvous Harvest Mouse S



Reithrodontomys montanus Plains Harvest Mouse S



Rincon - Santa Rita - Whetstone
Linkage Design



Wildlife Corridor



Senticolis triaspis intermedia Northern Green Ratsnake S



Sigmodon ochrognathus Yellow-nosed Cotton Rat SC S



Sonorella rosemontensis Rosemont Talussnail C



Tragia laciniata Sonoran Noseburn S



Project Name: Arizona Trail
Submitted By: Benjamin Rackham
On behalf of: OTHER
Project Search ID: 20120523017887
Date: 5/23/2012 1:17:06 PM
Project Category: Recreation Areas,Trails and trail heads (parking, day-use,
picnic areas, etc.),Construction of new facilities
Project Coordinates (UTM Zone 12-NAD 83): 527797.393, 3522134.522
meter
Project Area: 3328.204 acres
Project Perimeter: 16948.900 meter
County: PIMA
USGS 7.5 Minute Quadrangle ID: 1866
Quadrangle Name: EMPIRE RANCH
Project locality is currently being scoped



Location Accuracy Disclaimer
Project locations are assumed to be both precise and
accurate for the purposes of environmental review. The
creator/owner of the Project Review Receipt is solely
responsible for the project location and thus the
correctness of the Project Review Receipt content.
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Please review the entire receipt for project type recommendations
and/or species or location information and retain a copy for future
reference. If any of the information you provided did not accurately
reflect this project, or if project plans change, another review should be
conducted, as this determination may not be valid.



Arizona’s On-line Environmental Review Tool:



1. This On-line Environmental Review Tool inquiry has generated
recommendations regarding the potential impacts of your project on
Special Status Species (SSS) and other wildlife of Arizona. SSS
include all U.S. Fish and Wildlife Service federally listed, U.S. Bureau
of Land Management sensitive, U.S. Forest Service sensitive, and
Arizona Game and Fish Department (Department) recognized species
of concern.
2. These recommendations have been made by the Department, under
authority of Arizona Revised Statutes Title 5 (Amusements and
Sports), 17 (Game and Fish), and 28 (Transportation). These
recommendations are preliminary in scope, designed to provide early
considerations for all species of wildlife, pertinent to the project type
you entered.
3. This receipt, generated by the automated On-line Environmental
Review Tool does not constitute an official project review by
Department biologists and planners. Further coordination may be
necessary as appropriate under the National Environmental Policy Act
(NEPA) and/or the Endangered Species Act (ESA).



The U.S. Fish and Wildlife Service (USFWS) has regulatory authority
over all federally listed species under the ESA. Contact USFWS
Ecological Services Offices: http://arizonaes.fws.gov/.



Phoenix Main Office
2321 W. Royal Palm Road, Suite 103
Phoenix, AZ  85021
Phone 602-242-0210
Fax 602-242-2513



Tucson Sub-Office
201 North Bonita, Suite 141
Tucson, AZ  85745
Phone 520-670-6144
Fax 520-670-6154



Flagstaff Sub-Office
323 N. Leroux Street, Suite 101
Flagstaff, AZ  86001
Phone 928-226-0614
Fax 928-226-1099



Disclaimer:



1. This is a preliminary environmental screening tool. It is not a
substitute for the potential knowledge gained by having a biologist
conduct a field survey of the project area.
2. The Department’s Heritage Data Management System (HDMS) data
is not intended to include potential distribution of special status
species. Arizona is large and diverse with plants, animals, and
environmental conditions that are ever changing. Consequently, many
areas may contain species that biologists do not know about or
species previously noted in a particular area may no longer occur
there.
3. Not all of Arizona has been surveyed for special status species, and
surveys that have been conducted have varied greatly in scope and
intensity. Such surveys may reveal previously undocumented
population of species of special concern.
4. HDMS data contains information about species occurrences that
have actually been reported to the Department.



Arizona Game and Fish Department Mission



To conserve, enhance, and restore Arizona’s diverse wildlife
resources and habitats through aggressive protection and
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management programs, and to provide wildlife resources and
safe watercraft and off-highway vehicle recreation for the
enjoyment, appreciation, and use by present and future
generations.



Project Category: Recreation
Areas,Trails and trail heads
(parking, day-use, picnic areas,
etc.),Construction of new facilities
Project Type Recommendations:



All degraded and disturbed lands should be restored to their natural
state. Vegetation restoration projects (including treatments of invasive
or exotic species) should have a completed site-evaluation plan
(identifying environmental conditions necessary to re-establish native
vegetation), a revegetation plan (species, density, method of
establishment), a short and long-term monitoring plan, including
adaptive management guidelines to address needs for replacement
vegetation.



Based on the project type entered; coordination with State Historic
Preservation Office may be required
http://azstateparks.com/SHPO/index.html



Development plans should provide for open natural space for wildlife
movement, while also minimizing the potential for wildlife-human
interactions through design features. Please contact Project Evaluation
Program for more information on living with urban wildlife.



During planning and construction, minimize potential introduction or
spread of exotic invasive species. Invasive species can be plants,



animals (exotic snails), and other organisms (e.g. microbes), which
may cause alteration to ecological functions or compete with or prey
upon native species and can cause social impacts (e.g. livestock
forage reduction, increase wildfire risk). The terms noxious weed or
invasive plants are often used interchangeably. Precautions should be
taken to wash all equipment utilized in the project activities before and
after project activities to reduce the spread of invasive species. Arizona
has noxious weed regulations (Arizona Revised Statutes, Rules
R3-4-244 and R3-4-245). See Arizona Department of Agriculture
website for restricted plants
http://www.azda.gov/PSD/quarantine5.htm. Additionally, the U.S.
Department of Agriculture has information regarding pest and invasive
plant control methods including: pesticide, herbicide, biological control
agents, and mechanical control:
http://www.usda.gov/wps/portal/usdahome. The Department regulates
the importation, purchasing, and transportation of wildlife and fish
(Restricted Live Wildlife), please refer to the hunting regulations for
further information http://www.azgfd.gov/h_f/hunting_rules.shtml.



During the planning stages of your project, please consider the local or
regional needs of wildlife in regards to movement, connectivity, and
access to habitat needs. Loss of this permeability prevents wildlife from
accessing resources, finding mates, reduces gene flow, prevents
wildlife from re-colonizing areas where local extirpations may have
occurred, and ultimately prevents wildlife from contributing to
ecosystem functions, such as pollination, seed dispersal, control of
prey numbers, and resistance to invasive species. In many cases,
streams and washes provide natural movement corridors for wildlife
and should be maintained in their natural state. Uplands also support a
large diversity of species, and should be contained within important
wildlife movement corridors. In addition, maintaining biodiversity and
ecosystem functions can be facilitated through improving designs of
structures, fences, roadways, and culverts to promote passage for a
variety of wildlife.



Hydrological considerations: design culverts to minimize impacts to
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channel geometry, or design channel geometry (low flow, overbank,
floodplains) and substrates to carry expected discharge using local
drainages of appropriate size as templates. Aquatic wildlife
considerations: reduce/minimize barriers to migration of amphibians or
fish (e.g. eliminate falls). Terrestrial wildlife: washes and stream
corridors often provide important corridors for movement. Overall
culvert width, height, and length should be optimized for movement of
the greatest number and diversity of species expected to utilize the
passage. Culvert designs should consider moisture, light, and noise,
while providing clear views at both ends to maximize utilization. For
many species, fencing is an important design feature that can be
utilized with culverts to funnel wildlife into these areas and minimize
the potential for roadway collisions. Guidelines for culvert designs to
facilitate wildlife passage can be found at
http://www.azgfd.gov/hgis/guidelines.aspx.



Minimize impacts to wildlife and wildlife habitat by staying on
designated roads and trails, and by minimizing use during spring and
summer breeding periods. Additional information concerning OHV use
is located at:
http://www.azgfd.gov/outdoor_recreation/habitat_ohv_areas.shtml



The Department recommends that wildlife surveys are conducted to
determine if noise-sensitive species occur within the project area.
Avoidance or minimization measures could include conducting project
activities outside of breeding seasons.



Project Location and/or Species recommendations:



Heritage Data Management System records indicate that one or more
listed, proposed, or candidate species or Critical Habitat (Designated
or Proposed) have been documented in the vicinity of your project
(refer to page 1 of the receipt). Please contact:
Ecological Services Office
US Fish and Wildlife Service



2321 W. Royal Palm Rd.
Phoenix, AZ 85021-4951
Phone: 602-242-0210
Fax: 602-242-2513



Heritage Data Management System records indicate that one or more
native plants listed on the Arizona Native Plant Law and Antiquities Act
have been documented within the vicinity of your project area (refer to
page 1 of the receipt). Please contact:
Arizona Department of Agriculture
1688 W Adams
Phoenix, AZ 85007
Phone: 602-542-4373



HDMS records indicate your project is in or near an identified wildlife
habitat linkage corridor. Project planning and implementation efforts
should focus on maintaining adequate opportunities for wildlife
permeability. For information on the linkage assessment and wildlife
species that may be affected refer to:
http://www.corridordesign.org/arizona. Contact your Arizona Game and
Fish Department Regional Office for specific project recommendations:
http://www.azgfd.gov/inside_azgfd/agency_directory.shtml



Recommendations Disclaimer:



1. Potential impacts to fish and wildlife resources may be minimized or
avoided by the recommendations generated from information
submitted for your proposed project.
2. These recommendations are proposed actions or guidelines to be
considered during preliminary project development.
3. Additional site specific recommendations may be proposed during
further NEPA/ESA analysis or through coordination with affected
agencies.
4. Making this information directly available does not substitute for the
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Department’s review of project proposals, and should not decrease our
opportunity to review and evaluate additional project information and/or
new project proposals.
5. The Department is interested in the conservation of all fish and
wildlife resources, including those Special Status Species listed on this
receipt, and those that may have not been documented within the
project vicinity as well as other game and nongame wildlife.
6. Further coordination requires the submittal of this initialed and
signed Environmental Review Receipt with a cover letter and
project plans or documentation that includes project narrative,
acreage to be impacted, how construction or project activity(s)
are to be accomplished, and project locality information
(including site map).
7. Upon receiving information by AZGFD, please allow 30 days for
completion of project reviews. Mail requests to:



Project Evaluation Program, Habitat Branch
Arizona Game and Fish Department
5000 West Carefree Highway
Phoenix, Arizona 85086-5000
Phone Number: (623) 236-7600
Fax Number: (623) 236-7366



Terms of Use



By using this site, you acknowledge that you have read and
understand the terms of use. Department staff may revise these terms
periodically. If you continue to use our website after we post changes
to these terms, it will mean that you accept such changes. If at any
time you do not wish to accept the Terms, you may choose not to use
the website.



1. This Environmental Review and project planning website was
developed and intended for the purpose of screening projects for
potential impacts on resources of special concern. By indicating your
agreement to the terms of use for this website, you warrant that you



will not use this website for any other purpose.
2. Unauthorized attempts to upload information or change information
on this website are strictly prohibited and may be punishable under the
Computer Fraud and Abuse Act of 1986 and/or the National
Information Infrastructure Protection Act .
3. The Department reserves the right at any time, without notice, to
enhance, modify, alter, or suspend the website and to terminate or
restrict your access to the website.
4. This Environmental Review is based on the project study area that
was entered. The review must be redone if the project study area,
location, or the type of project changes. If additional information
becomes available, this review may need to be reconsidered.
5. A signed and initialed copy of the Environmental Review Receipt
indicates that the entire receipt has been read by the signer of the
Environmental Review Receipt.



Security:



The Environmental Review and project planning web application
operates on a complex State computer system. This system is
monitored to ensure proper operation, to verify the functioning of
applicable security features, and for other like purposes. Anyone using
this system expressly consents to such monitoring and is advised that
if such monitoring reveals possible evidence of criminal activity, system
personnel may provide the evidence of such monitoring to law
enforcement officials. Unauthorized attempts to upload or change
information; to defeat or circumvent security measures; or to utilize this
system for other than its intended purposes are prohibited.



This website maintains a record of each environmental review search
result as well as all contact information. This information is maintained
for internal tracking purposes. Information collected in this application
will not be shared outside of the purposes of the Department.



If the Environmental Review Receipt and supporting material are not
mailed to the Department or other appropriate agencies within six (6)
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months of the Project Review Receipt date, the receipt is considered to
be null and void, and a new review must be initiated.



Print this Environmental Review Receipt using your Internet browser's
print function and keep it for your records. Signature of this receipt
indicates the signer has read and understands the information
provided.



Signature:___________________________________



Date: ___________________________________



Proposed Date of Implementation: _____________________



Please provide point of contact information regarding this
Environmental Review.



Application or organization responsible for project implementation



Agency/organization:______________________



Contact Name: _________________________



Address: ___________________



City, State, Zip: _____________________



Phone: _____________________



E-mail: ___________________________



Person Conducting Search (if not applicant)



Agency/organization:______________________



Contact Name: _________________________



Address: ___________________



City, State, Zip: _____________________



Phone: _____________________



E-mail: ___________________________













From: David Cerasale
To: "abarclay@swca.com"
Cc: Brian Lindenlaub; Jim Tress; Jones, Larry -FS; karnold@rosemontcopper.com
Subject: GIS jaguar corridors
Date: Monday, January 07, 2013 6:52:30 PM
Attachments: without_jaguar_1_0_percent_corridor.zip


with_jaguar_1_0_percent_corridor.zip
Jaguar 11.09.12.pdf


Hi Angela,


Per your request, attached are the shape files for the jaguar corridors.


Without: this zip contains the jag corridor that does not simulated the proposed mine
With: this zip file contains the jag corridor that simulates the proposed mine


These model corridors represent raw output data of the 1% least cost corridor for jaguar from a GIS
model provided by corridordesign.org. The habitat blocks are between proposed jaguar critical habitat
units. No posthoc analyses or subjective changes to the modeled corridor have been performed. Please
refer to the attached report entitled, "Rosemont Copper Project: Potential effects of the Rosemont
Project to jaguar and proposed jaguar critical habitat," for a complete discussion of model details and
outputs.


If you have any questions, don't hesitate to call (520-206-9585).


David Cerasale


David Cerasale, PhD | Biologist
WestLand Resources, Inc.
4001 E Paradise Falls Drive | Tucson, AZ 85712
Office: (520) 206-9585 | Fax: (520) 206-9518
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INTRODUCTION 



WestLand Resources, Inc. (WestLand) was retained by Rosemont Copper Company (Rosemont) to 
prepare a series of technical memorandums to supplement the Biological Assessment for the Rosemont 
Copper Project (the Project). This memorandum analyzes the potential effects of the Project to the jaguar 
(Panthera onca) and proposed critical habitat for the jaguar (the Proposed Rule; FR 77, No. 161: 50214-
50242; USFWS 2012). We begin with a discussion of potential effects to the jaguar and the consequences 
of these effects to jaguar populations, and then consider the potential effects to proposed jaguar critical 
habitat. 



1. POTENTIAL EFFECTS OF THE PROJECT TO THE JAGUAR SPECIES 



The Project could potentially affect the jaguar species by influencing the movement of jaguars, the biotic 
communities that are used by jaguars, the risk of collision with vehicles, and the prey base on which 
jaguars depend. We discuss each of these below. 



1.1. EFFECTS ON JAGUAR MOVEMENT 



One of the major potential effects of the Project to jaguars that might be using the northern Santa Rita 
Mountains is the disruption of movement, both within the Santa Rita Mountains and between Sky Island 
mountain ranges, in particular between the Whetstone and Santa Rita Mountains. We discuss the potential 
influence of the Project on movement both within and between mountain ranges below. 



1.1.1. Movement within Santa Rita Mountains 



The Project will entail a perimeter fence encompassing approximately 6,990 acres that will likely exclude 
jaguars from the mine site. The Project also entails a primary access road from State Route (SR) 83 and a 
secondary access route and utility corridor to the mine site originating west of the Santa Rita Mountains. 
The perimeter fence of the Project will exclude jaguars, but will not preclude individuals from moving 
around the Project. Thus, the perimeter fence will not preclude the movement of jaguars within the 
northern Santa Rita Mountains. 



The secondary access road and associated utility corridor will extend west of the mine site to the Santa 
Rita Experimental Range. The secondary access road is expected to be used sparingly and be associated 
with minimal traffic volumes. Male jaguars, the only sex known to be present in the U.S., readily cross 
roads with low traffic volumes in other portions of their range (Cochero et al. 2010). There are also 
numerous Forest Service roads that already exist in the vicinity of the Project and are heavily used by off-
highway vehicles (OHV) (USDA 2011). These roads include Box Canyon Road, which traverses the 
northern Santa Rita Mountains, and would have to be crossed by any jaguar moving between the southern 
and northern Santa Rita Mountains. Moreover, one of the identified critical habitat units (Unit 3) of the 
proposed jaguar critical habitat designation is bisected by a section of State Route (SR) 82 (USFWS 
2012) with daily traffic volumes of 2,100 vehicles (http://www.azdot.gov/mpd/data/aadt.asp), far more 
than traffic levels anticipated for the secondary access road. USFWS also identified proposed critical 





http://www.azdot.gov/mpd/data/aadt.asp








Rosemont Copper Project: Potential Effects of Rosemont Project November 9, 2012 
to Jaguar and Proposed Jaguar Critical Habitat Page 4 
 
 



Q:\jobs\1000's\1049.21\Jaguar\Final Jaguar Report\Jaguar 11.09.12.docx WestLand Resources, Inc. 
 Engineering and Environmental Consultants 



habitat Subunit 4b specifically to benefit the movement of jaguars (USFWS 2012). Yet, the entire width 
of this subunit is crossed by a section of SR 83 associated with daily traffic volumes of 2,300 vehicles 
(http://www.azdot.gov/mpd/data/aadt.asp). As such, the implicit conclusion by USFWS is that roads with 
these traffic volumes do not preclude, and may not negatively affect, the movement of jaguars. Thus, it is 
unlikely the secondary access road will affect jaguar movement more than the roads that already exist 
within and surrounding the northern Santa Rita Mountains.  



The utility corridor will consist of a buried waterline and an overhead powerline. Temporary surface 
disturbances will be associated with the buried waterline, but these disturbances are unlikely to have a 
negative effect on jaguar movement after construction. Overhead powerlines that traverse the northern 
Santa Rita Mountains currently exist, such that any jaguars moving between the southern and northern 
Santa Rita Mountains would have to cross underneath powerlines under current conditions. In addition, in 
the proposed critical habitat designation for jaguars, USFWS included a subunit (Subunt 4b) specifically 
to benefit jaguar movement. The entire width of this subunit is crossed by large overhead powerlines. 
Thus, using the implicit conclusion by USFWS, these types of overhead powerlines do not preclude, and 
may not negatively affect, the movement of jaguars.  



A portion of the primary access road between SR 83 and the mine facilities is outside of the perimeter 
fence. Traffic predictions estimate that, under the no carpool-scenario, a maximum of approximately 800 
trips per day would occur on the primary access road. This estimate is less than one-half of the existing 
daily traffic volumes on any stretch of SR 83 between Interstate 10 (I-10) and Sonoita, Arizona (2,300-
3,200 vehicles http://www.azdot.gov/mpd/data/aadt.asp). Daily traffic volume is of particular interest, as 
USFWS has implicitly concluded in the proposed jaguar critical habitat designation that traffic volumes 
of this magnitude do not preclude jaguar movement (see above). Thus, while the short stretch of primary 
access road from SR 83 to the mine facilities may affect jaguar movement, it is unlikely to preclude 
movement of jaguars within the northern Santa Rita Mountains. 



1.1.2. Movement between the Whetstone and Santa Rita Mountains   



The Project could impact the movement of jaguars between Sky Island mountain ranges. For this 
discussion we focus mainly on movement between the Santa Rita and Whetstone Mountains, as these 
ranges are where jaguars have been recently documented. Below we analyze the potential direct and 
indirect effects of the Project on movement between these two mountain ranges.  



1.1.2.1. Indirect Impacts 



Possible indirect influence on movement between the Santa Rita and Whetstone Mountains as a 
consequence of the Project include increased traffic along SR 83 and increased light from mining 
operations. Jaguars, particularly males, appear to have a tolerance for a broad array of land cover types 
(e.g., Boydston and Lopez-Gonzalez 2005), and much of the Santa Rita Mountains and the surrounding 
areas have been modeled as suitable habitat for jaguar movement (Beier et al. 2006). As such, impacts to 
vegetation outside of the perimeter fenceline as a result of the Project are not expected to influence jaguar 





http://www.azdot.gov/mpd/data/aadt.asp


http://www.azdot.gov/mpd/data/aadt.asp








Rosemont Copper Project: Potential Effects of Rosemont Project November 9, 2012 
to Jaguar and Proposed Jaguar Critical Habitat Page 5 
 
 



Q:\jobs\1000's\1049.21\Jaguar\Final Jaguar Report\Jaguar 11.09.12.docx WestLand Resources, Inc. 
 Engineering and Environmental Consultants 



movement appreciably. The indirect impact from increased lighting on jaguar movement is discussed 
under separate cover, and the impacts of increased traffic are discussed in Sec. 1.3.  



1.1.2.2. Direct Impacts 



The major direct impact that the Project could have on jaguar movement between the Santa Rita and 
Whetstone Mountains is by physically interrupting potential movement corridors between the two 
mountain ranges. To our knowledge there are no empirical data that can be used to inform where and how 
jaguars might move between the Santa Rita and Whetstone Mountains. However, there are models 
informed by jaguar biology that are available to determine the optimal location of a movement corridor 
between these mountain ranges. 



Using expert opinion and information on jaguar movement, Beier et al. (2006) used a GIS modeling 
approach to identify a “biologically-best” corridor for jaguars between the Whetstones and the Santa Rita 
Mountains. This model combines expert opinion and available scientific literature on jaguars to produce a 
habitat suitability landscape specifically for jaguar movement. This landscape is based on scoring by 
these experts in reference to how jaguar movement is influenced by land cover, distance to roads, 
elevation and topography. Using this habitat suitability landscape, the GIS model calculates the least cost, 
or “biologically-best,” movement corridor for jaguars between the Santa Rita and Whetstone Mountains 
(see Figure 33 in Beier et al. 2006).  



We replicated the approach of Beier et al. (2006) to simulate the effect of the Project on a jaguar 
movement corridor. We first modeled a least cost movement corridor between the Santa Rita and 
Whetstone Mountains using the corridor design model developed at Northern Arizona University (see 
corridordesign.org), without simulating the Project. The model uses ESRI ArcGIS software to delineate 
corridors between wildlife habitats based on preferred habitat conditions. Habitat conditions used to 
determine the jaguar corridor were first ranked by expert opinion then weighted as follows; land cover 60 
percent, elevation 5 percent, topography 15 percent, and distance from roads 20 percent. The variables 
were then combined to create a habitat suitability map. The model then identifies the least cost corridor 
for movement between habitat blocks. Following the approach taken by Beier et al. (2006), we used the 
boundaries of the Coronado National Forest in each mountain range as habitat blocks between which a 
movement corridor was modeled. The resulting jaguar movement corridor (using the 1% of the landscape 
with the lowest travel cost) is similar to the corridor identified by Beier et al. (2006) (Figure 1)1.  



We then simulated the lands within the perimeter fence line of Project as “recently mined or quarried,” a 
land cover type avoided by jaguars (see Beier et al. 2006). The results of this simulation demonstrates that 
the modeled movement corridor is not sensitive to the potential disturbance caused by the proposed mine; 
the modeled corridor is unchanged and still provides a connection between the Whetstone and Santa Rita 
Mountains (Figure 2). Thus, this simulation provides evidence that the Project will not have a 
demonstrative effect on jaguar movement between the Whetstone and Santa Rita Mountains, using the 



                                                           
1 Note that in contrast to Beier et al. (2006), we did not perform any post-hoc adjustments to the resulting corridors, as these adjustments entail substantial 
subjectivity. 
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boundaries of the Coronado National Forest as habitat blocks. In Sec. 3.2.5., we model movement 
between proposed critical habitat units to inform the effects of the Project on jaguar movement using 
different boundaries for habitat blocks. 



1.2. EFFECTS TO BIOTIC COMMUNITIES USED BY JAGUARS 



Based on jaguar records, USFWS identifies semi-desert grassland and Madrean evergreen woodland as 
the main biotic communities that support jaguars in the U.S. (USFWS 2012). The perimeter fenceline of 
the Project will exclude approximately 6,990 acres of semi-desert grassland and Madrean woodland from 
use by jaguars that might occur in the area. This effect will be temporary, however, as reclamation of 
disturbed areas other than the pit and the removal of the perimeter fenceline following mine closure will 
result in the availability of approximately 6,200 acres of the 6,990 acres over the long-term. The amount 
of habitat that will be lost temporarily is small relative to the amount potentially available for use by 
jaguars. For example, this temporal loss represents less than 0.05 percent of the 15-21 million acres of 
Arizona that is purported to be suitable for jaguars (Hatten et al. 2005). 



The Project could also affect the biotic communities in the vicinity of the mine by increasing fugitive dust 
levels. Fugitive dust could impact the health of upland vegetation, but these impacts are expected to 
attenuate as distance from dust sources increases. Thus, dust is expected to have minimal impact on 
vegetation far from dust sources, and little impact on vegetation outside of the perimeter fenceline. Semi-
desert and Madrean woodland biotic communities in the vicinity of the Project are also not associated 
with dense stand of vegetation with high canopy cover, such that incremental increases in fugitive dust 
may have minimal effects on the vegetation characteristics of the community as a whole. In particular, it 
is unlikely that fugitive dust will impact vegetation to such a degree that canopy cover diminishes below 
the three percent threshold established as important for jaguar critical habitat (USFWS 2012). Moreover, 
because of OHV and other recreational uses in the vicinity of the Project (USDA 2011), the baseline 
levels of fugitive dust have likely already had an effect on vegetation in the vicinity.  



Two main sources of dust are associated with the Project: the plant site and the tailings impoundments. 
While the dust sources associated with the plant site could negatively impact vegetation in the proximity 
of the mine facilities, it is unlikely that dust levels from these sources will be so high over baseline levels 
as to cause substantial impacts on vegetation outside of the perimeter fenceline. The drystack tailings 
technique has certain advantages over conventional tailings impoundments that will minimize the amount 
of dust from tailings. These include the minimization of the separation of fine sediments and the ability to 
immediately access deposited tailings to compact and treat tailings to reduce fugitive dust levels. Thus, 
the design of the tailings impoundments would reduce the risk of high levels of fugitive dust affecting 
vegetation in the areas surrounding the Project to such an extent as to prevent jaguars from using these 
areas. 



Groundwater withdrawal as a result of the Project could also potentially impact vegetation in the vicinity 
of the Project. However, the biotic communities associated with jaguar records, semi-desert grasslands 
and Madrean evergreen woodland, contain plant species that are largely dependent on precipitation events 
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as a source of water rather than consistent shallow groundwater levels. Thus, groundwater drawdown 
resulting from Project activities will likely not negatively impact vegetation to an extent that the area 
could no longer be used by jaguars.  



Groundwater drawdown and surface water impoundments as a result of the Project could impact the 
amount and persistence of surface water resources, (i.e., stock tanks and springs) that currently exist in the 
vicinity of the Project. These impacts in relation to jaguars and proposed jaguar critical habitat are 
discussed in Sec. 3.2.2. 



1.3. EFFECTS OF INCREASED TRAFFIC VOLUMES 



The increase in traffic volume along SR 83 associated with the Project could increase the risk of direct 
mortality of jaguars as a result of collisions with vehicles. Traffic as a result of the Project is predicted to 
increase by approximately 804 daily trips by commuters and truck shipments. The increase of 804 trips is 
35 percent of the current 2,300 daily traffic volume along the stretch of SR 83 and 27 percent of the 
predicted traffic volume in 2030 (http://www.azdot.gov/mpd/data/aadt.asp). This increase assumes no 
carpooling by commuting workers, and thus represents the maximum potential increase in traffic from the 
Project. While an increase in traffic volumes might increase the risk of mortality for both jaguars and their 
prey species attempting to move across SR 83, it is important to note that the relationship between traffic 
volume and road kills is nonlinear (see Huijser et al. 2007), and not simply dependent on an increase in 
traffic. High traffic volumes could result in a lower risk of mortality because higher traffic volume can act 
as a repellant, pushing animals away from roads. This phenomenon is seen in deer (Bissonette and Kassar 
2008), a common prey species for jaguar. Thus, it remains unclear how relevant an increase in 804 trips 
per day along SR 83, most of which will occur within a two-hour window associated with shift changes 
(USDA 2011), is to the biology of jaguars that might occur in the northern Santa Rita Mountains.  



1.4. EFFECT OF INCREASED NOISE 



There will be increased noise associated with the Project due to construction noise, intermittent 
machinery noise, and increased traffic on SR 83. We do not consider the effect of blasting noise on 
jaguars because it will be infrequent (no more than once per day).  



Much of the maximal intermittent equipment noise associated with the Project will within the perimeter 
fenceline, with the exception of low noise contours (30-40 dBA) that extend to the south across Box 
Canyon Road (Tetra Tech 2009). Thus, a considerable portion of the increased sound is predicted to occur 
within the fenceline, an area we already consider as temporarily unavailable to jaguars. Noise levels 
associated with increased traffic volumes on SR 83 are predicted to increase, but may be indiscernible 
from background levels (i.e. a less than 3 dBA difference)(Tetra Tech 2009). For humans, an increase of 
3 dBA is thought to be the threshold at which a change will be noticed for a sound with the same 
frequency content or timbre (FHWA 1980). How a jaguar that might occur in the northern Santa Rita 
Mountains will perceive the incremental increases in noise, however, remains unclear. 





http://www.azdot.gov/mpd/data/aadt.asp
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1.5. EFFECTS ON JAGUAR PREY BASE 



There will be a reduction of approximately 6,990 acres in habitat available for prey species of the jaguar 
as a result of the perimeter fenceline associated with the Project. In addition, groundwater drawdown 
could impact a number of water resources in the vicinity of the Project. The density of prey species of 
jaguar that rely on these water features could be reduced as a result, in turn negatively affecting jaguars. 
However, many surface water features that are not dependent on regional groundwater (e.g., stock tanks) 
will not be affected by the Project (see Sec 3.2.2.) and will continue to support prey species of jaguars in 
the northern Santa Rita Mountains. In addition, Rosemont has proposed conservation measures to replace 
lost water features resulting from the Project with man-made water features that will benefit both jaguars 
and their prey base by providing access to water sources throughout the northern Santa Rita Mountains 
(USDA 2012). 



2. CONSEQUENCES OF POTENTIAL EFFECTS TO JAGUARS AT THE 
POPULATION LEVEL  



In the preceding section, we discussed the potential effect of the Project on jaguars that might occur in the 
vicinity of the Project. While there are potential impacts to individual jaguars as a result of the Project, the 
impacts to individual jaguars have little influence at the population level. In this section we discuss the 
low probability of female jaguars reaching the U.S. in the near future and model the importance of male 
jaguars to the persistence and growth of jaguar populations. We also provide a discussion of the 
likelihood that jaguars in the U.S. constitute an important and unique source of genetic material. Our 
results clearly indicate that effects to male jaguars that might occur in the northern Santa Rita Mountains 
have little impact on jaguar populations, and thus the continued existence of the species. 



2.1. FEMALE DISPERSAL  



In this section we focus on the discussion of the probability of dispersal of females to the U.S. from the 
Sonora breeding population. There are several questions that must be examined to properly inform the 
likelihood of female dispersal from Sonora to the U.S. First, is the Sonora population acting as a source 
population for dispersing females? Second, will female jaguars disperse to the U.S.? Third, does southern 
Arizona supply suitable habitat for females?   



2.1.1. Is the Sonora Population Acting as a Source Population for Dispersing Females? 



The first question we address is the ability of the Sonora population to act as a source population to 
generate dispersing females. There is little evidence of jaguars dispersing to the U.S. from populations 
within Mexico other than Sonora (Jaguar Recovery Team 2012). Therefore, the only likely corridors and 
dispersers are those from the Sonoran population to the United States. Studies of jaguars in Mexico 
indicate that the current population in Sonora is likely not larger than 150 individuals (Carrillo et al. 2007 
and Rosas-Rosas et al. 2008). Despite a conservatively large assumption of 150 jaguars, Carillo et al. 
(2007) and our modeling efforts (see Sec. 2.2.2.) indicate that the stochastic growth rate for the Sonora 
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population is negative, and that any loss of females from the population through either mortality or 
dispersal would further reduce population growth. These results are particularly revealing because “the 
strength with which a source population can supply individuals for neighboring regions is critically 
dependent on its intrinsic capability for growth …” (Jaguar Recovery Team 2012, pg. 41). Thus, the 
findings of both modeling efforts indicate that the Sonora population is not acting as a robust source 
population to generate dispersing females from Sonora to the U.S.  



2.1.2. Will Female Jaguars Disperse to the U.S.? 



The second question we address is the likelihood of female dispersal to the U.S. Jaguar movement 
patterns are sex biased, with males moving farther and more often than females (Colchero et al. 2010). 
Movement behavior of males is also considerably less likely to be influenced by roads and anthropogenic 
features (Colchero et al. 2010), as is evident by the fact that all recent jaguar sightings in the U.S. (i.e. 
within the last 60 years) have been males. Roads and other sources of human influence, however, are a 
significant barrier to the movement of female jaguars (Colchero et al. 2010). Based on the movement 
behavior of female jaguars, it is unlikely that female jaguars would cross road barriers (including large 
highways with presumably high traffic volumes) or other areas of human disturbance in the over 130 
miles between the Sonoran population and the northern Santa Rita Mountains.  



Suitable habitat for jaguars between the Sonora population and the U.S. is fragmented and of marginal 
quality (Johnson et al. 2011, Recovery Team 2012), further reducing the probability of dispersal of 
females from Sonora to the U.S. In addition, dispersal entails a survival cost as animals move through 
unfamiliar territory that often contains unsuitable habitat and significant sources of direct mortality (e.g. 
Bowler and Benton 2005, Burgess et al. 2012). Thus, many female jaguars that do attempt to disperse 
from Sonora to the U.S. may not survive the journey. The fact that a general increase in human impacts 
across the landscape through time is correlated with a lack of female records in the U.S. lends credence to 
the possibility that conditions in northern Mexico may act as a barrier to female dispersal to the U.S. 



2.1.3. Does Southern Arizona Supply Habitat Suitable for Females?  



If female jaguars do arrive in the U.S., the habitat available must be suitable for females if they are to 
reside in U.S. and establish breeding territories. Some authors argue that suitable habitat for females does 
exist in southern Arizona and New Mexico, but note that habitat preferences differ considerably between 
male and female jaguars (Boydston and Lopez-Gonzalez 2005). Males tend to utilize a greater proportion 
of the land cover types available, especially open habitats, and can tolerate increased levels of human 
disturbance (Colchero et al. 2010). The lack of female detections in the U.S. may be indicative of 
conditions over the past 60 years that have resulted in an altered landscape whereby habitats preferred by 
females (e.g. forested areas, especially broad-leaf forests (Boydston and Lopez-Gonzalez 2005)) no 
longer occur in the U.S. in sufficient quantities to support female occupancy and breeding.  
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2.2. MALE JAGUARS ARE NOT ESSENTIAL TO THE SONORA POPULATION 



Because only male jaguars have been detected in the U.S. over the last 60 years, and the probability of 
female jaguar dispersal to and successful breeding in the U.S. is low (see above), this section analyzes the 
importance of male jaguars to jaguar populations. First, male jaguars that might be residents in the U.S. 
must travel back to the closest breeding population in Sonora in order to contribute to population growth 
and persistence. Even if male jaguars in the U.S. are able to breed in the Sonora population, they have 
little influence on jaguar population dynamics, while females are the limiting factor to population growth 
and persistence.  



2.2.1. Opportunities for Male Jaguars in the U.S. to Contribute to Breeding in Sonora 



Male jaguars that are detected in the U.S. may not have the opportunity to contribute to breeding 
populations in Mexico, and thus to the conservation of the species. The distance between the U.S.-Mexico 
border and the Sonora breeding population is not trivial (130 miles; USFWS 2012), and a male jaguar 
traveling between these points has to traverse a considerable band of unsuitable habitat (Johnson et al 
2011, Jaguar Recovery Team 2012). Moreover, jaguar experts estimate that only 45 percent of adult 
males are part of the breeding population for a given year due to lack of access to females or competition 
with established males (Carillo et al. 2007 and references therein).  



2.2.2. Male Jaguars have Little Influence on Population Growth and Persistence 



Similar to most species with polygynous mating systems, even if male jaguars that occur in the U.S. were 
able to breed in Sonora, they are expected to have little effect on growth rate or persistence of a 
population under normal conditions where males are not limiting. Below we use demographic data 
collected for the species, and discuss sensitivity analyses of demographic models that can be used to 
inform how the potential effects of the Project on male jaguars that might occur in the northern Santa Rita 
Mountains could influence the population dynamics of jaguars.  



Desbiez et al. (2012) modeled a population viability analysis of jaguar populations in Brazil and 
concluded that, as expected, male survival was not a primary limiting factor of population growth rate. In 
sensitivity analyses of their base model, a valuable technique in determining which demographic or 
reproductive factors limit populations (Caswell 2001), the authors varied survival of juvenile, sub-adult 
and adult males, and females by both increasing and decreasing survival by 25 percent in each group, and 
varied the average litter size, percent females breeding, and the age at first reproduction of both males and 
females (Desbiez et al. 2012). Perturbations of male survival and age at first reproduction had no impact 
on the growth rate, and by extension persistence, of the population. Female survival and reproduction, 
however, had substantial influence on growth rate, and by extension persistence, of the population (see 
SOM Figure 2 in Desbiez et al. 2012). Because male survival did not significantly influence jaguar 
populations, the authors only analyzed the effect of hunting on females. Results of this analysis support 
the sensitivity analyses, indicating that increased harvest of females increased the probability of extinction 
of the modeled jaguar population (see Figure 1 in Desbiez et al. 2012). 
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A separate effort by jaguar biologists modeled the viability of jaguar populations in Mexico, including the 
Sonora population (Carillo et al. 2007), the probable source of the jaguars that have been documented in 
the U.S. (Johnson et al. 2011). In a sensitivity analysis of their base population viability model, changes 
to female reproductive or survival parameters greatly influenced population growth rate (Carillo et al. 
2007), and by extension, persistence. In contrast, neither the number of males contributing to the gene 
pool nor male mortality (increasing or decreasing adult male mortality by 3.25 percent) had any influence 
on population growth rate (see Figures 3 and 4 in Carillo et al. 2007). In a separate analysis, population 
growth rate and persistence diminished only after hunting mortalities in male jaguars reached 5 percent a 
year (Carillo et al. 2007).  



WestLand used the available data provided by Carillo et al. (2007) and Desbiez et al. (2012) to perform 
additional analyses on the viability and persistence of the Sonora jaguar population. We used population 
parameters and the frequency and effects of catastrophic events provided by Carillo et al. (2007) to model 
the viability of the Sonora jaguar population using the program Vortex 9.99 (Lacy et al. 2009) (see Table 
1 below for parameters used in the base analysis). Environmental variation of parameters were not 
identified in Carillo et al. (2007); therefore we used data from Desbiez et al. (2012) to incorporate 
environmental variation within the model (see Table 1). Changes in the environmental variation of 
parameters do not qualitatively change our results. Our models also assumed, as do models presented in 
Carillo et al. (2007), that the Sonoran population is effectively isolated from other jaguar populations in 
Mexico. 
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Table 1. A list of base parameter values used in the initial Population Viability Analyses (PVA). Initial values were 
obtained from Carillo et al. (2007). EV = environmental variation, and is expressed as a standard deviation. 



Model Parameter Base Parameter Value 



Reproductive system Polygynous 
Age of first reproduction (m/f) 4/3 
Maximum reproductive age 10 
Maximum number of broods per year 1 
Maximum number of progeny per brood 3 
Sex ratio at birth 1:1 
Percentage of breeding females (EV) 20%-50% (5) density dependent 
Percentage of Progeny in Brood 1(45%), 2(40%), 3(15%) 
Mortality in males from age 0-1 (EV) 25 (7) 
Mortality in males from age 1-2 (EV) 20 (3.5) 
Mortality in males from age 2-3 (EV) 35 (5) 
Mortality in males from age 3-4 (EV) 25 (6) 
Mortality in males from age 4+ (EV) =10 + ((A> 8) * (6.5)/2 * (A-8)))  (2) 
Mortality in females from age 0-1 (EV) 25 (7) 
Mortality in females from age 1-2 (EV) 20 (3.5) 
Mortality in females from age 2-3 (EV) 10 (5) 
Mortality in females from age 3+ (EV) =10 + ((A> 8) *5 * (A-8))) (1.5) 
Percentage of males in the breeding pool 45% 
Inbreeding depression 3.14 (lethal equivalents) 



Number of catastrophes 
1 (drought) 20% frequency 25% reduction in 
reproduction 10% reduction in survival 



Initial population size 150 
Carrying capacity (EV) 172 (5) 



 
Our base PVA model, without including anthropogenic effects, produced results very similar to Carillo et 
al. (2007). Both stochastic growth rate (-0.014 vs. -0.013) and the probability of extinction (0.136 vs. 
0.112) were only slightly different in our model than in Carillo et al. (2007)2. Because these models are 
stochastic, one would not expect to obtain exactly the same results for each model run. Based on these 
results, we interpret our base model to be equivalent to the base model described in Carillo et al. (2007). 
Using our base model, we then performed a univariate sensitivity analysis including the survival of sex 
and age classes by increasing or decreasing survival by five percent in each age and sex class (e.g. 
juvenile females, subadult males).  



The results of this sensitivity analysis clearly indicate that male survival in the Sonora population has 
little to no influence on the growth rate (Figure 3), probability of extinction (Figure 4), and genetic 



                                                           
2 WestLand’s PVA focused on three specific results; stochastic growth rate, probability of extinction, and heterozygosity. Stochastic growth rate is modeled as 
the change in population size between years including stochastic environmental variation. The result is presented as a percentage, i.e. -0.014 is a decrease of 
1.4 percent from one year to the next. Probability of extinction is the proportion of iterations that went extinct. WestLand ran 1000 iterations for 100 years in each 
model. Therefore, a probability of extinction of 0.136 indicates that 136 of 1000 iterations reached the extinction criteria (only one sex remaining) during the 
model run. Genetic heterozygosity in the PVA is the proportion of the original gene diversity remaining in the population following the model run. Therefore, a 
heterozygosity of 0.7807 indicates that on average the population lost 22 percent of its genetic diversity in 100 years. 
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heterozygosity (Figure 5) of the population. In stark contrast, population growth rate, probability of 
extinction and genetic heterozygosity are highly sensitive to changes in female survival of all age classes. 



WestLand also used this base PVA model to perform a separate analysis of the effect of harvest on the 
Sonora population. We added a harvest of 3.3 percent of the entire population (males and females of all 
age classes) to simulate the effect of hunting on population growth, probability of extinction, and genetic 
heterozygosity. This initial harvest model mirrors the conditions used by Carillo et al. (2007) in their 
analysis of hunting on the Sonora population. Our results from the initial harvest model approximate 
closely the findings of Carillo et al. (2007); both stochastic growth rate (-0.038 vs. -0.039) and probability 
of extinction (0.638 vs. 0.684) were only slightly lower in our model. When we simulated a harvest of 3.3 
percent of the female population only, results were similar to the initial harvest model (Table 2). 
However, a harvest of 3.3 percent of males had little effect on population growth rate, probability of 
extinction, or genetic heterozygosity (see Table 2). The results of our two sensitivity analyses provide 
further evidence that the survival of male jaguars has little influence as a limiting factor on population 
growth and persistence. Our findings augment results from viability analyses in Brazil and Mexico, and 
extend the general finding that male jaguars have little influence on population persistence and growth 
rate to the Sonora breeding population specifically.  



Table 2. Results of the Population Viability Analysis from modeling hunting on the Sonora population. (Variables: Stoc. 
r=stochastic growth rate, PE =probability of extinction, H = heterozygosity).  



Model Stoc. r PE H 
Base Sonora population (no hunting) -0.014 0.136 0.7807 
Sonora harvest (3.3%) both sexes -0.038 0.638 0.5967 
Sonora harvest (3.3%) females only -0.038 0.645 0.6039 
Sonora harvest (3.3%) males -0.014 0.124 0.7648 



 



2.3. MALE JAGUARS IN THE U.S. ARE NOT LIKELY TO PROVIDE UNIQUE GENETIC 



RESOURCES  



The Proposed Rule discussion of peripheral populations of jaguars creates the impression that male 
jaguars in the U.S. are imperative to genetic diversity of the species by supplying unique genetic 
resources as a result of local adaptation to arid conditions (USFWS 2012). Below we discuss why this 
conclusion is unlikely.  



There is no record of a current or recent (i.e. within the last 60 years) breeding population of jaguars in 
the U.S. Therefore, by definition, there is no population at the northernmost edge of the jaguar’s range 
other than the Sonora breeding population that can evolve to adapt to local environmental conditions. The 
males detected in the U.S. have likely originated from the Sonora population and their genetic resources 
are thus a consequence of the population genetics and environmental conditions acting upon the Sonora 
population, not the arid environmental conditions of southern Arizona and New Mexico, as no breeding is 
occurring in the U.S. As such, males in the U.S. cannot by themselves provide the genetic resources that 
would benefit the species, as they are a product of the Sonora population itself. Thus, while the 
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conservation of the Sonora population may be important to the conservation of the species, the transfer of 
this importance to individual males detected in the U.S. is not justified.  



Even if a breeding population, so small that it has remained undetected, was to currently exist in the U.S., 
the genetic resources of this population would likely not be reflective of genetic changes associated with 
adaptations to the environment. If this hypothetical population was isolated from other jaguar populations, 
genetic drift would overwhelm natural selection in influencing changes in gene frequency. As a 
consequence, the population would be characterized by inbreeding depression and deleterious allele 
combinations rather than adaptation to environmental conditions (Allendorf and Luikart 2007). If this 
hypothetical population was linked to other larger jaguar populations, gene frequencies will be largely 
driven by the population genetic conditions of the larger population rather than adaptation to local 
environmental conditions (Allendorf and Luikart 2007).  



3. POTENTIAL EFFECTS TO PROPOSED JAGUAR CRITICAL HABITAT 



The Proposed Rule specifically identified the Project as a project that the USFWS will evaluate to 
determine if “adverse modification to jaguar critical habitat will likely result from this action” (USFWS 
2012, Pg. 50233). Below we address the potential effects of the Project on the proposed jaguar critical 
habitat. We analyze: 1) the acreage of proposed critical habitat that will be affected by the mine footprint, 
and 2) the potential effects of the Project on the Principle Constituent Elements (PCEs) for jaguar critical 
habitat described by the Proposed Rule. 



3.1. THE FOOTPRINT OF THE ROSEMONT PROJECT INCLUDES A SMALL PORTION OF THE 
PATAGONIA UNIT AND THE ENTIRE PROPOSED DESIGNATION AS A WHOLE 



The portion of proposed critical habitat encompassed by the proposed perimeter fence for the Project 
constitutes a small percentage of both the total acreage of proposed critical habitat and the acreage of the 
Patagonia Unit. The perimeter fence of the Project will encompass approximately 5,043 acres of critical 
habitat in the Patagonia Unit, less than 1.5 percent of the approximately 343,033 acres included in the 
Patagonia Unit and approximately 0.6 percent of the approximately 838,232 acres included in the entire 
proposed critical habitat designation. Thus, the amount of proposed critical habitat that will be impacted 
by the Project is small (less than 25 percent of the minimum habitat polygon size of 84km2 as defined by 
the Proposed Rule [USFWS 2012, pg. 50228]), and should not appreciably diminish the value of critical 
habitat for the survival or recovery of the species.  



3.2. THE POTENTIAL EFFECTS OF THE PROPOSED ROSEMONT PROJECT ARE NOT EXPECTED 



TO SIGNIFICANTLY ALTER THE PCES OF THE SURROUNDING PROPOSED CRITICAL 



HABITAT 



The Project could have potential effects on: 1) vegetation in surrounding areas, 2) the persistence of water 
sources in the area, 3) human activity in the area, 4) levels of native prey species for jaguars in the area 
and 5) environmental conditions that support connectivity to Mexico. We discuss each of these below. 
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3.2.1. Impacts on Vegetation 



It is possible that a drawdown of groundwater levels from mining operations associated with the Project 
could potentially impact riparian vegetation that is outside of the perimeter fence line but dependent on 
regional groundwater. However, the proposed critical habitat does not include riparian vegetation as a 
necessary habitat component. As described in the Proposed Rule, the PCEs that relate to vegetation 
identify biotic communities (Madrean evergreen woodland and semi-desert grassland; USFWS 2012, pg. 
50224) that contain plant species that are not highly dependent on regional groundwater levels, and thus 
are not likely to be affected by groundwater drawdown from mining activities. In particular, it is unlikely 
that regional groundwater drawdown due to the Project will lower canopy cover below the three percent 
threshold identified by USFWS (2012) in PCE #4 of the Proposed Rule. 



Fugitive dust could impact the health of upland vegetation, but these impacts are expected to attenuate as 
distance from the dust source increases. Thus, dust is expected to have minimal impact on vegetation far 
from dust sources, and this little impact on vegetation outside of the perimeter fence line. Because of high 
OHV and other recreational uses in the vicinity of the Project (USDA 2011), fugitive dust has likely 
already had an effect on vegetation in the vicinity. Yet, the implicit conclusion of the Proposed Rule is 
that these human activities do not currently influence the PCEs related to vegetation and canopy cover to 
such an extent that the area cannot be proposed as critical habitat. For fugitive dust from the Project to 
negatively impact PCEs for critical habitat, its effect would necessitate lowering the percent canopy cover 
of the area below three percent (canopy cover between three and 40 percent is described as PCE #4). It is 
unlikely that dust levels outside of the perimeter fenceline will be so elevated from baseline conditions 
that they will reduce canopy cover to less than three percent. 



3.2.2. Persistence of Water Features 



Potential reductions in the persistence of seeps and springs are predicted to occur as a result of regional 
groundwater drawdown from the mine pit and direct impacts from tailings and waste rock storage. 
However, not all of the identified seeps and springs are expected to be impacted by drawdown of the 
regional aquifer. Seeps and springs not expected to be impacted by groundwater drawdown are those not 
connected to regional groundwater and/or those far from the Project mine pit (see USDA 2011). In 
addition stock tanks outside of the mine footprint will not be affected by groundwater drawdown, as they 
are dependent on the capture of ephemeral flows from precipitation events. There are a number of stock 
tanks located within proposed critical habitat that will not be affected by the Project, and are: 1) within 20 
km (12.4 mi) of each other and 2) provide water resources within 10 km (6.2 mi) of all proposed critical 
habitat within the Patagonia Unit surrounding the Project. Thus, while we currently do not have access to 
the database used by the Proposed Rule to identify surface water sources, the information available 
indicates that the Project will not impact proposed critical habitat such that this area does not contain PCE 
#3 as described by the Proposed Rule. In addition, Rosemont will implement conservation measures to 
replace lost water features resulting from the Project with man-made water features that will benefit 
jaguars, their prey base, and proposed jaguar critical habitat by providing access to water sources 
throughout the northern Santa Rita Mountains (USDA 2012). 
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3.2.3. Levels of Human Activity 



The Proposed Rule identifies low human influence as the most important PCE for jaguar critical habitat, 
and took significant steps to ensure that “only areas in which the [Human Influence Index] HII was 20 or 
less … were included in the proposed designation,” (USFWS 2012, pg. 50228). USFWS used a GIS layer 
from the Socioeconomic Data and Applications Center (SEDAC) that integrates population density and a 
variety of human disturbance metrics into a relative index (USFWS 2012, pg. 50223). We have requested 
the specific GIS layer used by USFWS, but have yet to receive this information. A GIS layer that contains 
a relative index of human influence using the eight input layers described by the Proposed Rule (human 
population density per square km, railroads, major roads, navigable rivers, coastlines, stable nighttime 
lighting, urban polygons, and land cover; USFWS 2012, pg. 50223), however, is available from SEDAC. 
This layer is called the “Human Footprint” and provides a normalized index of human influence to fit a 
scale from zero to 100 (see SEDAC 2012), as is described for the layer used by USFWS in the Proposed 
Rule (USFWS 2012, pg. 50228). A GIS layer entitled “Human Influence” is available from SEDAC, but 
it does not fit the description provided by the Proposed Rule as it is not a relative index normalized by 
biome and scores range from zero to 64. Thus, our assumption is that the Proposed Rule used the “Human 
Footprint” data set for its analyses. 



The Human Footprint dataset is available in a global coverage with a 1 km cell size. The Human 
Footprint dataset, downloaded nominally, uses the Interrupted Goode Homolosine Projection (IGHP) on 
the WGS84 reference ellipsoid. However, when the dataset is brought into GIS software and assigned this 
projection, we observed that the data was shifted approximately 13 km east and 4 km south of the correct 
geographic locations. To correct for this, the grid was manually georeferenced to match the geography. 
The same data are also available from SEDAC in continental subsets available in 30 arc second cell size, 
which equates to an approximately 860m cell size when projected into NAD83 in the vicinity of the 
Rosemont Project. We resampled the 30 arc second data to convert it to 1 km pixels using two methods. 
First, we converted the 860m pixels into point data using the pixel centers as reference locations and the 
grid value as an attribute. The points were then resampled into a 1 km grid using two different 
interpolation methods; nearest neighbor and bilinear interpolation. Nearest neighbor is an interpolation 
algorithm which determines the new value by inserting the value of the geographically closest known data 
point. Bilinear interpolation uses a weighted average of the 4x4 pixel neighborhood of known points to 
generate the value for the unknown point. The weighted average is generated using the geographic 
distances between the known and unknown points. The manually aligned dataset produced highly similar 
results to the resampled 30 arc second dataset. For the purposes of this discussion, we used the manually 
aligned 1 km grid cell dataset to generate our results3. However, using the 30 arc second data produces 
similar results.  



The manually aligned Human Footprint GIS layer indicates that all of the Santa Rita Mountains, north of 
Greaterville, AZ, contain a score over the threshold of 20 identified in the Proposed Rule (see Figure 6). 



                                                           
3 Note that WestLand did not perform the extensive refinements on the GIS models that was performed in Beier et al. (2006) after the initial GIS models were 
obtained. We believe that considerable subjectivity is injected into the modeling process when these types of refinements are made, and we prefer to report 
unmanipulated results from these models. 
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In fact, over 30 percent of the proposed designation of critical habit, over 38 percent of the area within the 
proposed Patagonia Unit, and 100 percent of the proposed critical habitat within the perimeter fence of 
the Rosemont Project possess Human Footprint scores over 20. These results do not change appreciably 
when using the original misaligned layer (see Figure 7). Although we do not know the exact GIS data 
layers used by USFWS in the Proposed Rule, this analysis, using a GIS layer that fits the description 
provided in the Proposed Rule, clearly demonstrates that human influence is high across a large area 
proposed as critical habitat, including all of the northern Santa Rita Mountains and the entirety of the 
Project located within the proposed designation, as well as Subunit 4b. Consequently, using these data, 
the Rosemont Project cannot adversely affect proposed critical habitat in relation to PCE #6, as according 
to the threshold described in the Proposed Rule, PCE #6 is not currently present in the proposed 
Patagonia Unit in the vicinity of the Project.  



In addition, the level of current and historic human activity within the northern Santa Rita Mountains is 
high. As a result of mining operations in the Greaterville, Rosemont, and Helvetia areas, the areas 
surrounding the Project have been subject to relatively high levels of human activity since the mid-1800s 
(Schaefer 1979). Currently, the area in the vicinity of the Project is heavily used for recreational activities. 
For example, the Draft Environmental Impact Statement (DEIS) for the Project describes off-highway 
vehicle (OHV) use as high in the northern Santa Rita Mountains (USDA 2011, pg. 526). In fact, 
according to the DEIS, the Forest Service specifically manages for increased motorized recreation in the 
Rosemont vicinity (USDA 2011, pg. 524). As a result, the baseline level of human use over some of the 
areas surrounding the Project is high, and may be higher than is considered suitable for proposed critical 
habitat. 



3.2.4. Levels of Native Prey 



The Project will encompass a portion of proposed critical habitat that is currently available for use by 
potential prey species of the jaguar. However, the amount of proposed critical habitat that will be affected 
is small relative to the total amount of proposed habitat in both the Patagonia Unit and the overall 
proposed designation (see Sec 3.1.).  



Activities associated with the Project may also affect water features dependent on regional groundwater 
due to groundwater drawdown, and select water features dependent on ephemeral flows that will either be 
directly impacted from mining, or indirectly impacted from stormwater diversion. However, as described 
in Sec. 3.2.2., some surface water sources will be unaffected by project activities and provide water 
sources for prey and jaguars throughout the northern Santa Rita Mountains. Moreover, the Proposed Rule 
does not directly analyze the distribution and abundance of native prey when mapping areas that contain 
PCE #2, adequate levels of native prey species. Instead, USFWS relies on the “history of effective game 
management strategies resulting in prey species’ persistence” (USFWS 2012, pg. 50228). Using this 
metric established by the Proposed Rule, we see no reason why the knowledge of Arizona Game & Fish 
Department managers and the effectiveness of their game management strategies throughout proposed 
critical habitat will be affected by the Project.  
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3.2.5. Connectivity to Mexico 



The Proposed Rule places paramount importance on connectivity to Mexico, and specifically identifies 
the Project as one in which USFWS will analyze in the “context of connectivity to Mexico” (USFWS 
2012, pg. 50233). Here we discuss the potential impacts of the proposed Rosemont Project on 
connectivity through: 1) modeling connectivity corridors between the Whetstone and Santa Rita 
Mountains, and 2) the use of habitat by jaguars for movement. 



3.2.5.1. Movement Corridor Modeling 



The Proposed Rule identifies Subunit 4b as necessary to support jaguar movement between the Patagonia 
and Whetstone Units and connect the Whetstone Unit to Mexico. To inform the analysis of potential 
effects of the Project on proposed jaguar critical habitat in the context of connectivity, we modeled a least 
cost movement corridor with the Patagonia and Whetstone Units as habitat blocks using the corridor 
design model developed at Northern Arizona University (see Sec. 1.1.2. for methodological details). Our 
modeled corridor also connects the Whetstone Unit to areas in the Patagonia Unit both north and south of 
the Project (Figure 8).  



We then simulated the lands within the perimeter fence line of the Project as “recently mined or 
quarried,” a land cover type avoided by jaguars (see Beier et al. 2006). The results of this simulation 
demonstrates that the modeled movement corridor is not sensitive to the potential disturbance caused by 
the proposed mine; the modeled corridor is largely unchanged and still provides a connection between the 
Whetstone and Santa Rita Mountains (Figure 9). Thus, this simulation provides evidence suggesting that 
the Project will not sever movement of jaguars between the proposed Whetstone and Patagonia Units and 
will not preclude connectivity to Mexico.  



The Proposed Rule also discusses potential impacts of roads on movement of jaguars (USFWS 2012). 
The Project will entail a secondary access road and a utility corridor through a portion of proposed critical 
habitat west of the perimeter fence line. While these activities could impact the movement of jaguars, 
their effect will be far less than the linear disturbances, such as roadways, that are already present in the 
proposed designation. For example, the Proposed Rule identifies the Santa Rita and Patagonia Mountains 
as a continuous unit, despite the fact that they are bisected by SR 82. Similarly the Proposed Rule 
designates a Subunit 4b in order to provide connectivity between the Whetstone and Santa Rita 
Mountains. The entire length of Subunit 4b is crossed by SR 83. Thus, the implicit conclusion by the 
Proposed Rule is that neither SR 82 nor SR 83 precludes connectivity of the Santa Rita Mountains to 
Mexico. Daily traffic volumes on these highways (1,600 to 3,000 vehicles) are considerably higher than 
traffic expected as a result of the secondary access road and utility corridor. Therefore, to avoid 
intransitive logic in the analysis of effects to jaguar critical habitat, according to the Proposed Rule these 
disturbances will have no effect on movement of jaguars, and thus connectivity to Mexico.  



Biologically, the available scientific literature indicates that while jaguars avoid human disturbance, male 
jaguars readily cross roadways and areas of human activity (Colchero et al. 2010). Given that: 1) all of the 
jaguar detection in the Southwest over the last 60 years have been males, 2) the Proposed Rule determines 
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occupancy or critical habitat units solely from male records and 3) jaguars detected recently in the U.S. 
and those that may arrive in the future will already be required to cross busy roadways, utility lines and 
areas of human influence before arrival to the northern Santa Rita Mountains, it is reasonable to conclude 
that the secondary access road and associated utility lines will not sever connectivity to Mexico. Thus, 
proposed critical habitat in the vicinity of the Project will continue to support PCE #1. 



3.2.5.2. Use of Areas that Do Not Contain PCEs for Jaguar Movement 



The Proposed Rule implies that subunits identified as critical habitat in order to support jaguar movement 
and connectivity with Mexico and between habitat units do not contain all of the PCEs considered as 
essential for the conservation of the species. These subunits were chosen to provide connectivity and to 
contain low human influence and some combination of canopy cover and rugged terrain 
(USFWS 2012, pg. 50228). The approach by the Proposed Rule implicitly concludes that jaguars have 
adequate behavioral flexibility such that they can use areas that do not contain all of the identified PCEs. 
This conclusion is in general agreement with findings from studies of the movement of male jaguars (e.g. 
Colchero et al. 2010), although female jaguars do not appear to as tolerable to human settlement or roads 
(Boydston and Lopez-Gonzalez 2005, Colchero et al. 2010). Therefore, even if the Project might preclude 
the movement of jaguars within a portion of the Patagonia Unit, the surrounding areas not proposed as 
critical habitat may also contain some PCEs and will continue to support jaguar movement, providing 
connectivity to Mexico and between other critical habitat units.  



4. CONCLUSIONS 



In this document, we discuss the potential effects of the Rosemont Copper Project on the jaguar species. 
We discuss how the Project could affect jaguar movement, the biotic communities used by jaguars, and 
jaguar prey base, as well as the consequences of the potential increase in traffic volume and noise 
associated with the Project. While these effects could negatively affect jaguars, we also show that male 
jaguars that could be using the northern Santa Rita Mountains have little influence on jaguar population 
dynamics. Thus, potential effects on these individuals do not impact jaguar population growth or 
persistence, and have no influence on the continued existence of the species.  



We also discuss potential effects of the Project to proposed jaguar critical habitat. The Project footprint 
includes only a small amount of proposed critical habitat, less than 1.5 percent of the approximately 
343,033 acres included in the Patagonia Unit and approximately 0.6 percent of the approximately 838,232 
acres included in the entire proposed critical habitat designation. The effects of the Project are not 
expected to significantly alter the PCE of proposed critical habitat. In particular, impacts to the vegetation 
important for proposed critical habitat are not anticipated to extend far beyond the Project footprint, water 
features will still persist on the landscape and will be augmented by Rosemont’s proposed conservation 
measures, human activity in the area appears to be already too high to be considered critical habitat, and 
the Project will not preclude the movement of jaguars to such an extent that connectivity to Mexico will 
be severed.  
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In short, these analyses demonstrate that while there could be impacts to jaguars and proposed jaguar 
critical habitat as a result of the Rosemont Copper Project, these effects are not likely to either influence 
the continued existence of the species or appreciably diminish the value of critical habitat for the survival 
or recovery of the species.  
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Figure 3. Results from the sensitivity analyses for stochastic growth rates (Stoc. r) run on the base 
Sonoran Population Viability Analysis model. Open circles represent a 5 percent increase in survival and 
closed circles represent a 5 percent decrease in survival. The line represents stochastic growth rate of 
the base model.   
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Figure 4. Results from the sensitivity analyses for the probability for the population to reach extinction 
(PE) in the base Sonoran Population Viability Analysis. Open circles represent a 5 percent increase in 
survival and closed circles represent a 5 percent decrease in survival. The line represents the probability 
of extinction of the base model.  











Figure 5. Results from the sensitivity analyses for genetic heterozygosity (H) in the base Sonoran 
Population Viability Analysis. Open circles represent a 5 percent increase in survival and closed circles 
represent a 5 percent decrease in survival. The line represents heterozygosity of the base model. 
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From: Jones, Larry -FS
To: Angela Barclay
Cc: Roth, Melinda D -FS; Melissa Polm (mpolm@swca.com)
Subject: RE: moving forward on BA and communcation with FWS
Date: Friday, April 27, 2012 3:25:37 PM


FYI, I will probably come in early most days before the Madrean conference and can work on stuff
during down time (less stimulating talks)…and hopefully will check my emails every day or two next
week. Thanks for cranking on this! I straightened out the timeline with Brian Lindenlaub and
indicated to him we are shooting for mid-May in keeping with Mindee’s timeline.
 
Mel and Angela—For the (project) record if Mindee approves: I called Jason Douglas, Fish and
Wildlife Service, and left a message, inquiring if FWS species leads are still gravitating to “May
Affect, Likely to Adversely Affect” determination recommendations for all aquatic-associated
species of Las Cienegas now that they have had considerable time to review the draft BA. Jason
wasn‘t in at the time, but he left me a voice mail which I received on Wednesday 25 April 2012.
The answer was that yes, they are still recommending we go formal on all of those species. Hence,
it would seem unlikely they would concur with a “May Affect, Not Likely to Adversely Affect” for all
of those species, anyway. So, proceed as you have with the justification to make those
determinations that I provided you. I value the input from FWS taxa leads and understand their
rationale for erring on the side of T and E conservation when there are uncertainties in projected
effects, especially when climate change and drought are synergistic stressors.
 
Jason added that the letter with input from the species leads is not ready yet and he is still
compiling info.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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From: Jones, Larry -FS
To: Angela Barclay
Subject: RE: June 11 set for Rosemont Coop Agency Sensitive Species meeting
Date: Wednesday, May 30, 2012 12:26:34 PM


Thanks…maybe one of your side-kicks wanna fill in behind you, or if not I’ll certainly keep you in
the loop.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Wednesday, May 30, 2012 11:45 AM
To: Jones, Larry -FS
Subject: RE: June 11 set for Rosemont Coop Agency Sensitive Species meeting
 
Larry,
 


Sorry – I forgot to do this. I can be there for a couple hours in the morning on the 11th, but I might
have to leave before noon. The following two weeks were actually better for me.
 
Thanks,
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Wednesday, May 30, 2012 11:40 AM
To: brocious@base.sao.arizona.edu; cbeck@azdot.gov; daniel_j_moore@blm.gov; dt1@azdeq.gov;
David.Jacobs@azag.gov; falco@cfa.harvard.edu; gfleming@asmi.az.gov; Julia.Fonseca@pima.gov;
JWindes@azgfd.gov; karen.howe@tonation-nsn.gov; david.stine.1@ang.af.mil; safabritz@azwater.gov;
lee.allison@azgs.az.gov; Leslie.Ethen@tucsonaz.gov; LSwartzbaugh@asmi.az.gov;
Marjorie.E.Blaine@usace.army.mil; nicole.ewing-gavin@tucsonaz.gov; ohenderson@ci.sahuarita.az.us;
rcasavant@azstateparks.gov; rsejkora@azstateparks.gov; stahle@ci.sahuarita.az.us;
TEmery@azdot.gov; scott_stonum@nps.gov; darla_sidles@nps.gov; Nicole.Fyffe@pima.gov;
twade@azgfd.gov; jason_douglas@fws.gov
Cc: Roth, Melinda D -FS; Everson, Beverley A -FS; Upchurch, Jim -FS; Angela Barclay; Chris Garrett
Subject: June 11 set for Rosemont Coop Agency Sensitive Species meeting
 
Rosemont Cooperating Agencies:
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Please mark your calendars for Monday, June 11, the date when all respondents thus far said they
can make the cooperating agency meeting to discuss mitigation measures for plants and animals
for the proposed Rosemont copper mine (focusing on non-threatened and endangered). The
meeting will be held at Arizona Game and Fish office in Tucson, at 0900. Plan for a full day, and if it
is shorter, then that will be a bonus. This is not very far off, but there were many conflicts with


later dates in the doodle poll, so I am clinching Monday the 11th. If you cannot make it, feel free to
send a proxy. Of course, we want biologists in attendance, but it does not need to be limited to
biologists, as people with technical knowledge on the design would be very useful.
 
I will follow up with an agenda next week. John—can you clinch the venue for us? I will call next
week about the agenda.
 
I would like a nose-count, so please RSVP. Thanks!
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Angela Barclay
To: marit_alanen@fws.gov
Cc: jason_douglas@fws.gov; Jones, Larry -FS
Subject: RE: Rosemont GIS data
Date: Tuesday, September 04, 2012 1:03:14 PM


Hi Marit,
 
If I don’t get approval to give you the GIS files in time, I will create some figures to bring to our
meeting.
 
Angela
^..^  ^..^
 
From: Marit_Alanen@fws.gov [mailto:Marit_Alanen@fws.gov] 
Sent: Tuesday, September 04, 2012 10:49 AM
To: Angela Barclay
Cc: jason_douglas@fws.gov; Jones, Larry -FS
Subject: RE: Rosemont GIS data
 


Thanks, Angela. 


Can you also produce some visuals to go with this?  Like the action area in relation to CH, plus the
footprint of direct impacts in relation to CH?  The whole picture-is-worth-a-thousand-words thing would
be really helpful.  Or I can do it, too, once I receive the files. 


Cheers,


Marit 


~~~~~~~~~~~~~~~~~~~~~~~~
Marit Alanen
US Fish & Wildlife Service
201 N Bonita Ave, Suite 141
Tucson, AZ  85745
Ph: (520) 670-6150 x 234
Fx: (520) 670-6155
~~~~~~~~~~~~~~~~~~~~~~~~


"Angela Barclay" <abarclay@swca.com>


09/01/2012 11:08 AM


To <Marit_Alanen@fws.gov>
cc <jason_douglas@fws.gov>, "Jones, Larry -FS" <ljones02@fs.fed.us>


Subject RE: Rosemont GIS data


 


Hi Marit, 
  



mailto:abarclay@swca.com

mailto:marit_alanen@fws.gov

mailto:jason_douglas@fws.gov

mailto:ljones02@fs.fed.us





I haven’t received formal approval to share the project’s GIS files with you yet, but I did do some calculations for
the EIS: 
  
·         Acreages for the two units of proposed critical habitat within the action area are: 
o   34,076 acres in Unit 3 – Patagonia 
o   19,640 acres in Unit 4 – Whetstone (subunit 4b – Whetstone-Santa Rita) 
·         The preferred alternative would directly impact two units of proposed critical habitat for a total of
approximately 3,626 acres (approximately 0.4% of the total acreage proposed as critical habitat for this species): 
o   3,576 acres in Unit 3 – Patagonia (approximately 1.0% of this unit) 
o   50 acres in Unit 4 – Whetstone (subunit 4b – Whetstone-Santa Rita) (approximately 0.05% of this unit) 
  
I will forward the GIS files if/when I get approval. Let me know if you have any questions. 
  
Angela 
^..^  ^..^ 
  
From: Marit_Alanen@fws.gov [mailto:Marit_Alanen@fws.gov] 
Sent: Friday, August 31, 2012 1:50 PM
To: Jones, Larry -FS
Cc: Angela Barclay; jason_douglas@fws.gov
Subject: RE: Rosemont GIS data 
  


Yep, that's what I intend to do.  Angela, can I get any applicable Rosemont shapefiles that you have?
 It should be easy enough to overlay things and make some maps and calculations before the meeting. 


Cheers,


Marit 


~~~~~~~~~~~~~~~~~~~~~~~~
Marit Alanen
US Fish & Wildlife Service
201 N Bonita Ave, Suite 141
Tucson, AZ  85745
Ph: (520) 670-6150 x 234
Fx: (520) 670-6155
~~~~~~~~~~~~~~~~~~~~~~~~


"Jones, Larry -FS"
<ljones02@fs.fed.us>


08/31/2012 01:16 PM


 
To "marit_alanen@fws.gov" <marit_alanen@fws.gov>
cc "angela barclay (abarclay@swca.com)" <abarclay@swca.com>,


"jason_douglas@fws.gov" <jason_douglas@fws.gov>
Subject RE: Rosemont GIS data


 


 







Thanks. Angela (or Marit?) …don’t know if you can do it before our meeting, but can you determine the number
of acres in the Rosemont Action Area and Project Area relative to the proposed CH in Unit 3, 3 + 4a, and total
unit acreages? That would help us with our conferencing, should we do so. 
 
--Larry 
 
 
From: Marit_Alanen@fws.gov [mailto:Marit_Alanen@fws.gov] 
Sent: Wednesday, August 29, 2012 10:29 AM
To: Jones, Larry -FS
Cc: angela barclay (abarclay@swca.com); Sebesta, Deborah K -FS; jason_douglas@fws.gov
Subject: RE: Rosemont GIS data 
 


Yep -- you can download the shapefile from our website: 


http://www.fws.gov/southwest/es/arizona/Jaguar.htm 


-- Marit 


~~~~~~~~~~~~~~~~~~~~~~~~
Marit Alanen
US Fish & Wildlife Service
201 N Bonita Ave, Suite 141
Tucson, AZ  85745
Ph: (520) 670-6150 x 234
Fx: (520) 670-6155
~~~~~~~~~~~~~~~~~~~~~~~~


"Jones, Larry -FS"
<ljones02@fs.fed.us>


08/29/2012 10:13 AM


 


 


To "Sebesta, Deborah K -FS" <dsebesta@fs.fed.us>, "jason_douglas@fws.gov"
<jason_douglas@fws.gov>


cc "marit_alanen@fws.gov" <marit_alanen@fws.gov>, "angela barclay
(abarclay@swca.com)" <abarclay@swca.com>


Subject RE: Rosemont GIS data


 


 


 



http://www.fws.gov/southwest/es/arizona/Jaguar.htm
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I believe SWCA is the keeper, so would contact my counterpart, Angela Barclay (cc’ed). Jason/Marit, are there
shape files for proposed Jaguar critical habitat (are you after the overlap acreage, which of course we are
interested in also). 


--LLCJ 


From: Sebesta, Deborah K -FS 
Sent: Friday, August 24, 2012 5:22 PM
To: jason_douglas@fws.gov; Jones, Larry -FS
Cc: marit_alanen@fws.gov
Subject: RE: Rosemont GIS data 


Jason, 
I’m sure this data exists but I’m not sure who keeps it.  I’ll find out and make sure you get it. 


Deborah K. Sebesta 
Nogales District Biologist 
303 Old Tucson Road 
Nogales, AZ  85624 
Phone: 520-761-6009 
Cell: 520-260-7702 
Fax: 520-281-2396 


From: Jason_Douglas@fws.gov [mailto:Jason_Douglas@fws.gov] 
Sent: Friday, August 24, 2012 12:42 PM
To: Sebesta, Deborah K -FS; Jones, Larry -FS
Cc: marit_alanen@fws.gov
Subject: Rosemont GIS data 


Debbie and/or Larry, 


Do you have spatial data that show the mine and which you can share with us? Specifically, we're
looking for GIS layers showing the pit, tailings, access roads, utility ROWs, fenceline - essentially
everything. 


If you can share, please CC the reply to Marit. 


Thank you very much in advance. 


Jason M. Douglas
Fish and Wildlife Biologist
U.S. Fish and Wildlife Service
Arizona Ecological Services Office
201 North Bonita Street, Suite 141
Tucson, Arizona 85745
(520) 670-6150, extension 226 (voice)
(520) 670-6155 (fax)
http://www.fws.gov/southwest/es/arizona/
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From: Julia Fonseca
To: "Angela Barclay"; Jones, Larry -FS
Cc: JWindes@azgfd.gov; Brian Powell
Subject: RE: Next coop agency bio mitigation meeting for Rosemont set for Monday 9 July 2012 at 0900
Date: Friday, June 22, 2012 5:02:59 PM


Thanks! It looked like the table was what we discussed at the meeting.   The follow up
work as I recall was fleshing out the table with mitigation ideas that the cooperator's have
already put down on paper.  I think SWCA was going to take that on.  Will that be available
before we meet? 
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From: John Windes
To: Jones, Larry -FS
Subject: RE: your call and mail
Date: Thursday, April 12, 2012 8:02:16 AM


10-4 thanks Larry.  Let me know if you want to meet or have any questions.  It’s really just a list of
potential mitigation activities.  We want to provide as much assistance as you need on this end so
just holler.
 
John Windes
Wildlife Habitat Program Manager
Arizona Game & Fish Department
Tucson Regional Office
555 N. Greasewood
Tucson, AZ 85745
(ph)  520-388-4442
(fax) 520-628-5080
 
 


Nevermind the naysayers, move forward!
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Thursday, April 12, 2012 7:54 AM
To: John Windes
Cc: Ruyle, Jennifer -FS; Upchurch, Jim -FS
Subject: your call and mail
 
Hi John—
 
Just wanted to touch bases that I received your voice message and letter. I have been out or on
working on other activities for the past few days, and am in meetings all day today, but will give it
my full attention soon. Thanks for your input!
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
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delete the email immediately.








From: Upchurch, Jim -FS
To: Jones, Larry -FS
Subject: Fw: Rosemont permits question from Tony Davis
Date: Tuesday, April 10, 2012 7:28:21 PM


Larry can you give me some info on this. Thanks


----- Original Message -----
From: Tony Davis [mailto:verdin@azstarnet.com]
Sent: Tuesday, April 10, 2012 04:05 PM
To: Upchurch, Jim -FS
Cc: Schewel, Heidi -FS
Subject: Rosemont permits question from Tony Davis


Jim,


When I write that Rosemont Copper needs six more key permits 
(including the state Aquifer Protection Permit, which it just got 
yesterday) for the mine to open, that does not include the Section 7 
consultation from the U.S. Fish and Wildlife Service.


My question for you is: Is that Section 7 review from the service 
going to be separate from your EIS/Record of Decision process? Or 
will the findings, mitigation, and conclusions from the Section 7 be 
incorporated into your ROD and be handled strictly through the EIS 
review and approval process?


Thank you and sincerely,


Tony Davis
Reporter
Arizona Daily Star
520-806-7746 O
520-349-0350 C



mailto:/O=MMS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=UPCHURCH, JIMCDE1023C-C4C6-4923-BF73-91AE72D13399
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From: Brian Powell
To: Jones, Larry -FS
Subject: RE: Mitigation and monitoring additions.xlsx
Date: Tuesday, July 17, 2012 10:15:11 AM


These were just principles to be attained for off-site mitigation
 
Brian Powell 
Program Manager
Pima County Office of Sustainability and Conservation
201 N. Stone Ave, 6th Floor, RM 629
Tucson, AZ 85701 
Office Phone: 520.740.6440
Fax: 520.243.1610
brian.powell@pima.gov 
 


From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Monday, July 16, 2012 5:01 PM
To: Brian Powell
Subject: RE: Mitigation and monitoring additions.xlsx
 
Thanks..I added these except I’m not sure what this one is:
 


1)       in the area of direct effect or as close as possible to the area of direct effect; and  2)
adjacent to other protected lands; and 3) protected in perpetuity with legal instruments
that secure minerals and water, and other land interests; and 4) managed for protection
of land and water; and 5) monitored to assure the mitigation intent is being met; and 6)
accessible to the public (at least by means of foot); and 6) accessible to the public (at least
by means of foot); and 8) a total acreage that is consistent with the CLS guidelines for
mitigation (~8800 acres)
 


So, it is in, but has yellow highlighting to show it needs work.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Brian Powell [mailto:Brian.Powell@pima.gov] 
Sent: Monday, July 16, 2012 3:09 PM
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To: Jones, Larry -FS
Subject: Mitigation and monitoring additions.xlsx
 
Larry- The handout you provided last week was a compilation of mitigation suggestions by
some of the cooperating agencies. Many of those suggestions duplicated our own, but I
went through our list of comments to the FS and pulled out a few more, which are in the
attached document.  Thanks, Brian


This electronic message contains information generated by the USDA solely for the
intended recipients. Any unauthorized interception of this message or the use or disclosure
of the information it contains may violate the law and subject the violator to civil or
criminal penalties. If you believe you have received this message in error, please notify the
sender and delete the email immediately.








From: Jason_Douglas@fws.gov
To: cgarrett@swca.com; Jones, Larry -FS
Subject: Data sources discussed at June 28 meeting
Date: Friday, June 29, 2012 8:51:06 AM
Attachments: Kirkpatrick et al 2007 - Project 06-290 - Quantifying impacts of ground water withdrawal on avian communities


in desert riparian woodlands of the SW US.pdf


Chris and Larry, 


I volunteered to track a couple of things down at yesterday's riparian assessment meeting. 


This is a link to the background literature section for the Arizona Water Settlements Act - New Mexico
Consumptive Use and Forbearance Agreement (whew) planning process. Much of it is Gila River
oriented, but there's a great deal of general ecohydrology as well. 


http://www.awsaplanning.com/Information_compilation.html 


This is a link to Quantifying impacts of ground water withdrawal on avian communities in desert riparian
woodlands of the southwestern U.S. (Kirkpatrick et al. 2008). The field sites include Cienega Creek. 


http://www.dtic.mil/cgi-bin/GetTRDoc?AD=ADA534408 


I haven't read closely to see how much it differs from Kirkpatrick et al. (2007); they share the same title.
I couldn't quickly find the latter on line, so I've attached a PDF here. 


Take care! 


Jason M. Douglas
Fish and Wildlife Biologist
U.S. Fish and Wildlife Service
Arizona Ecological Services Field Office
201 North Bonita Street, Suite 141
Tucson, Arizona 85745
(520) 670-6150, extension 226 (voice)
(520) 670-6155 (fax)
http://www.fws.gov/southwest/es/arizona/ 
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EXECUTIVE SUMMARY 
 
Riparian woodlands in the desert southwest are an extremely important resource because they 
constitute <1% of the desert landscape, yet typically support >50% of the breeding birds.  
Riparian woodlands also provide shelter and critical food resources for dozens of species of 
Neotropical migratory birds that alight in these woodlands during their spring and fall migrations 
across the desert southwest.  Groundwater withdrawal (and subsequent loss of surface water) to 
support urban developments in the desert southwest has the potential to degrade or eliminate 
riparian woodlands throughout the region, including riparian woodlands along the Upper San 
Pedro River adjacent to Fort Huachuca Military Reservation in Arizona.  Military readiness 
could be jeopardized if limited military resources are diverted from the military’s mission at Fort 
Huachuca Military Reservation (and at other military installations in the southwestern U.S.) to 
deal with the recovery of potentially dozens of declining populations of birds. The objective of 
this research project was to assess the value of riparian woodlands to the health and persistence 
of avian communities in the desert southwest.  Specifically, we sought to quantify the extent to 
which both surface water and the health of riparian vegetation influence the abundance and 
diversity of riparian birds.  Ultimately, our objective was to develop a set of models to allow 
resource managers on military lands to better predict the effects of future groundwater 
withdrawal/surface water depletion on riparian bird communities along the Upper San Pedro 
River and elsewhere in the desert southwest.  From March to October 2006, we surveyed birds, 
sampled vegetation, and measured surface water at 17 study sights located in riparian woodlands 
throughout southeastern Arizona, including 4 study sites situated along the Upper San Pedro 
River near Fort Huachuca Military Reservation.  We also sampled avian food resources (i.e., 
aerial arthropods) and monitored nests of riparian bird species at a subset of these study sites.  
We used multiple linear regression to examine the role of surface water and the health of riparian 
vegetation on bird parameters while controlling for potentially confounding variables such as 
vegetation structure and composition.   We detected positive associations between the presence 
and extent of surface water and relative abundance for 4 species of birds: black phoebe, Wilson’s 
warbler, common yellowthroat, and song sparrow.  In addition, we found evidence of substantial 
declines in populations of riparian obligate bird species (including Bell’s Vireo, Yellow Warbler, 
and Summer Tanager) following groundwater withdrawal and a subsequent tree die-off at one of 
our 17 study sites.  We believe that riparian bird communities along the Upper San Pedro River 
(and elsewhere in the desert southwest) are threatened in 2 ways by future groundwater loss.  
First, should groundwater levels fall to the point where surface water flows are reduced or 
eliminated, populations of common bird species such as Black Phoebes, Wilson’s Warblers, 
Common Yellowthroats, and Song Sparrows are likely to decline.  Second, should groundwater 
levels fall to the point that riparian vegetation is strongly effected, populations of many other 
bird species, including riparian obligate birds like Bell’s Vireo, Yellow Warbler, and Summer 
Tanager, are likely to decline.  Continued drought conditions in the desert southwest are likely to 
compound the problems associated with groundwater withdrawal in the foreseeable future.  
Results from this study provide quantitative data and predictive models that will allow resource 
managers on military lands to better predict how abundance and diversity of riparian birds will 
be affected by future reductions in ground and surface water levels near military installations in 
the desert southwest. 
. 
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INTRODUCTION  
 
Riparian woodlands in the desert southwest (Fig. 1) are an extremely important resource because 
they constitute less than 1% of the desert landscape yet typically support greater than 50% of the 
breeding birds (Johnson et al. 1977).  Riparian woodlands also provide critical stopover habitat 
for hundreds of migratory bird species (Skagen et al. 1999).  The high species richness of birds 
in riparian woodlands relative to surrounding vegetative communities is commonly attributed to 
the structural complexity of the vegetation (Anderson and Ohmart 1977, Bull and Skovlin 1982, 
Knopf and Samson 1994).  However, the surface water itself may be equally or more important 
because riparian areas with standing or flowing surface water support higher densities of 
invertebrate prey.  Little is known about the role that surface water itself plays in determining the 
relative value of riparian woodlands to birds in the desert southwest.  If surface water directly 
enhances the value of riparian woodlands for birds, even relatively small reductions in the 
groundwater table may have large repercussions on abundance and species composition of the 
avian community.  Recent droughts and increasing water needs of a growing human population 
are leaving many areas in the region more and more reliant on groundwater.   
 
The Upper San Pedro River, adjacent to Fort Huachuca Military Reservation and the City of 
Sierra Vista, Arizona, is the southwest’s largest undammed river and supports one of the largest 
riparian woodlands in the southwestern U.S (Krueper 2003).  Over 400 species of birds 
(including approximately 100 breeding and 250 migrant species) have been recorded in these 
riparian woodlands.  Almost all of these species are protected under the Migratory Bird Treaty 
Act.  Groundwater withdrawal to support Fort Huachuca and the growing development 
associated with the City of Sierra Vista and Cochise County has the potential to degrade or even 
destroy the riparian woodlands along the Upper San Pedro River.  Besides the Upper San Pedro 
River, rapidly expanding human populations near other important riparian areas in the southern 
Arizona (e.g., Rincon Creek near Tucson, Santa Cruz River near Green Valley) have the 
potential to negatively impact riparian woodlands throughout the region.  Other military bases in 
the southwestern U.S. have riparian woodlands (e.g., Fort Hood) or are located adjacent to areas 
with riparian woodlands (e.g., White Sands Missile Range) and may face similar problems in the 
foreseeable future.  The loss or degradation of riparian woodlands throughout the desert 
southwest is a serious and growing threat to numerous species of birds that depend on these areas 
for breeding, wintering, and/or migratory habitat.   
 
As part of a regional ecosystem initiative, Arizona Partners in Flight has identified low-elevation 
riparian woodland as a top priority habitat in need of conservation because it contains a 
tremendous diversity of birds and because it is severely threatened (Latta et al. 1999).  Three bird 
species that inhabit low-elevation riparian habitat are considered Arizona Partners in Flight 
priority species of conservation concern: Southwestern Willow Flycatcher (Empidonax traillii 
extremus), Western Yellow-billed Cuckoo (Coccyzus americanus occidentalis), and Lucy’s 
Warbler (Vermivora luciae).  The Southwestern Willow Flycatcher is federally listed as 
endangered and the western Yellow-billed Cuckoo is a candidate for listing.  Both species are 
found breeding along the Upper San Pedro River and in other riparian woodlands in southern 
Arizona.  An additional eight species that inhabit low-elevation riparian woodlands are 
considered Arizona Partners in Flight preliminary species of conservation concern.  These 
species include the Brown-crested Flycatcher (Myiarchus tyrannulus), Northern Beardless- 
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Figure 1.  Photographs showing typical riparian vegetation along Aravaipa Creek (top photo) and 
the San Pedro River (near Gray Hawk Nature Center; bottom photo), two perennially flowing 
streams located in southeastern Arizona.  The tree species visible in the photographs include 
Fremont cottonwood (Populus fremontii) and Goodding willow (Salix gooddingii).   
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Tyrannulet (Camptostoma imberbe), Bell’s Vireo (Vireo bellii), Yellow Warbler (Dendroica 
petechia), Rufous-winged Sparrow (Aimophila carpalis), Abert’s Towhee (Pipilo aberti), and 
Summer Tanager (Piranga rubra; Latta et al. 1999).   
 
Efforts to protect the function and sustainability of riparian bird communities in the desert 
southwest require predictions about the potential effects of groundwater withdrawal (and 
subsequent surface water depletion) on the natural resources in this important vegetation type.  
Therefore, the goal of this research project was to assess the value of riparian woodlands to the 
health and persistence of avian communities in the desert southwest.  Specifically, we sought to 
quantify the extent to which surface water and the health of riparian vegetation (i.e., the 
proportion of dead to live vegetation) influence the abundance and diversity of riparian birds.  
Ultimately, our objective was to develop a set of models to allow resource managers on military 
lands to better predict the ultimate effects of future groundwater withdrawal/surface water 
depletion on riparian bird communities along the Upper San Pedro River and elsewhere in the 
desert southwest.  To facilitate the development of these models, we tested the following 
statistical hypotheses.  The first 3 hypotheses sought to identify associations while the last 4 
hypotheses sought to elucidate potential ecological processes (e.g., food availability, nest 
predation) underlying these associations. 
 



1) Riparian areas have higher avian species richness and relative abundance (for each 
species) than surrounding uplands 



 
2) Amount of surface water in the 50 m surrounding a survey point is positively correlated 



with avian species richness and relative abundance (for each species) 
 



3) Amount of dead or dormant riparian vegetation in the 50 m surrounding a survey point is 
negatively correlated with avian species richness and relative abundance (for each 
species)  



 
4) Arthropod biomass is greater in riparian areas with substantial amounts of surface water 



compared to riparian areas lacking standing water 
 



5) Clutch size is higher in riparian areas with substantial amounts of surface water compared 
to riparian areas lacking standing water (for a subset of focal species) 



 
6) Nestling growth rates are higher in riparian areas with substantial amounts of surface 



water compared to riparian areas lacking standing water (for a focal species) 
 



7) Probability of nest depredation is lower in riparian areas with substantial amounts of 
surface water compared to riparian areas lacking surface water (for a focal species) 



 
Maintaining the health of riparian woodlands (and their associated bird communities) is a top 
priority for the agencies that are mandated to protect and/or enhance natural resources in the 
desert southwest.  Therefore, we sought to create partnerships among all of the federal agencies, 
state agencies, local agencies, and non-governmental organizations that have a vested interest in 
protecting riparian woodlands in the desert southwest during the current study (e.g., the U.S. 
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Bureau of Land Management, the U.S. Fish and Wildlife Service, the U.S. Forest Service, the 
National Park Service, the Arizona Game and Fish Department, Pima County Parks and 
Recreation Department, The Gray Hawk Nature Center and The Nature Conservancy).   Loss or 
degradation of riparian woodlands is an especially important issue for the Department of Defense 
(DoD) in the desert southwest because groundwater withdrawal has the potential to curtail 
installations’ missions and reduce military readiness should ineffective action be taken to protect 
the health of vulnerable riparian woodlands on or near military bases (e.g., Fort Huachuca, Fort 
Hood, and White Sands Missile Base).  By being able to better predict the effects of groundwater 
withdrawal on bird communities, the DoD and other agencies can work proactively to protect 
these areas before riparian woodlands become degraded and bird populations become threatened 
or endangered.  This research project addressed an emerging issue that will only become more 
important as an expanding human population places more demands on limited groundwater 
resources in the desert southwest.  
 
STUDY AREA 
 
We conducted this research project in low-elevation riparian woodlands in an area of 
southeastern Arizona bounded by the Gila River to the North, the Altar Valley to the West, the 
Mexican border to the South, and the New Mexican border to the East (Fig. 2).  The study area 
straddled the division between the Sonoran Desert to the west and the Chihuahuan Desert to the 
East and was located between approximately 700 and 1,250 m elevation.  Climate in the region is 
arid/semi-arid with approximately 300 mm of precipitation falling per year in low-elevation 
areas.  Annual precipitation is bimodal with a brief summer season of localized thunderstorms 
followed by a longer winter season of widespread frontal storms.   
 
Cottonwood-willow (Fig. 1) and mixed-broadleaf riparian forests are the two major low-
elevation riparian forest types in the region (Brown 1994).  Both forest types are found along 
perennial and seasonally intermittent streams but cottonwood-willow forest is located primarily 
on alluvial soils on flood plains whereas mixed-broadleaf forest is located primarily along 
rubble-bottomed drainages (Brown 1994).  Dominant trees in cottonwood-willow forest include 
Fremont cottonwood (Populus fremontii) and Goodding willow (Salix gooddingii).  Dominant 
trees in mixed-broadleaf forest include Arizona sycamore (Plantanus wrightii), velvet mesquite 
(Prosopis velutina), velvet ash (Fraxinus velutina), Arizona walnut (Juglans major), Fremont 
cottonwood, and willows (Salix spp.).  These riparian forest types are often flanked by mesquite 
or mesquite-hackberry (Celtis spp.) woodlands located in the transitional area between the 
riparian forest and the surrounding uplands.   
 
METHODS 
 
Site Selection--We used a Geographic Information System (GIS; ArcInfo GIS software, 
Environmental Sciences Research Institute, Inc. 1999) to select potential sites within our study 
area that were broadly similar in terms of elevation, topography, and stream order.  Using the 
GIS, we identified all potential sites within our study area that were located between 700 and 
1,250 m elevation, that were not located in steep-sided canyons, and that contained streams 
classified as having stream orders of 4, 5, or 6 (Strahler 1952).  We then created a list of these 
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Figure 2. Study area in southeastern Arizona showing the locations of 17 study sites and the 
location of Fort Huachuca Military Reservation (bounded by red line) adjacent to the City of 
Sierra Vista and the San Pedro River.  See Appendix 2 for detailed maps of each study site. 
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potential study sites ranking sites highly if they were accessible (e.g., not on private land) and 
were near a USGS well and/or stream gauge.  We also consulted with local biologists and 
hydrologists to ensure that we had not omitted any potential study sites from consideration.   
 
We visited the top 20 potential study sites on our list during the winter/spring of 2006 to evaluate 
their suitability for the study.  We wanted the presence and extent of surface water to vary 
between study sites as well as within study sites (for a subset of sites).  Therefore, we sought to 
determine from the ground,  from USGS stream flow records,  and from discussions with local 
hydrologists and biologists whether each potential study site typically had perennial flowing 
surface water, seasonally or spatially intermittent surface water, or ephemeral surface water (i.e., 
flowing water present only after precipitation events).  Finally, we chose several additional study 
sites located in riparian woodlands along 2 larger, perennially-flowing streams in southeastern 
Arizona because of the acknowledged importance of their riparian woodlands to riparian bird 
communities in the region (Skagen et al. 1999, Krueper 2003).  Specifically, we chose 4 study 
sites along the Upper San Pedro River adjacent to Fort Huachuca Military Reservation and 1 
study site along the Santa Cruz River at Tumacacori National Historical Park (Fig . 2). All told, 
we selected 5 sites that had perennial flowing surface water, 9 sites that had intermittent surface 
water, and 3 sites that had ephemeral surface water (Table 1; Fig. 2; Appendix 1). 
 
Bird Survey Routes--At each of the 17 study sites, we established a “riparian” point-count bird 
survey route (henceforth “riparian survey route”) by using a hand-held Global Positioning 
System (GPS) receiver to locate survey points at 100-m intervals along a 900-1,500 m section of 
the stream channel (Appendix 2).  For larger, perennially-flowing streams, we placed survey 
points along one side of stream channel only.  For smaller streams, we alternated the placement 
of surveys points from one side of the stream channel to the other along the stream channel 
(determination of first survey point location decided by coin flip).  We changed the location of a 
survey point to the opposite stream bank if the riparian vegetation was too narrow on the original 
side (i.e., if >50% of the area within a 50-m radius of the survey point encompassed upland 
vegetation).  We placed each survey point 10 m away from the edge of the high-water channel to 
ensure that we could hear singing/calling birds above the noise of flowing water (B. Powell, 
University of Arizona, personal communication). 
 
We also established 2 “upland” point-count bird survey routes (henceforth “upland survey 
routes”) on one side of the stream channel at a sub-set of 4 of the study sites (Buehman Canyon, 
Las Cienegas, Posta Quemada, and Rincon Creek).  We flipped a coin to decide which side of 
the stream to place the 2 upland survey routes unless there were factors (e.g., steep slope, private 
property, presence of agriculture) that precluded the placement of the upland survey routes on 
one side of the stream.  To determine the distance of the first upland survey route from the 
stream, we first used a GPS receiver to measure the maximum distance of riparian vegetation 
from the stream on the side where the upland survey routes were to be placed.  We located the 
first upland survey route 200 m and the second upland survey route 500 m from the maximum 
distance of riparian vegetation from the stream.  We used a GPS receiver to locate survey points 
at 100-m intervals along each of the upland survey routes, both of which ran parallel to the 
stream channel.  Each upland survey route had the same number of survey points as the riparian 
survey route (except for the 500 m upland survey route at the Las Cienegas study site which had  
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only 6 survey points due to limited space).  To facilitate the relocation of survey points, we 
marked each survey point with a small piece of flagging, recorded Universal Trans Mercator 
(UTM) coordinates at the point (Appendix 2), and took digital photographs of the point. 
 
Bird Surveys--Before the start of the field season, we trained and tested field personnel in the 
identification of southwestern birds (both by sight and sound) and the estimation of distances to 
objects during a formal 2 week training session.  We conducted bird surveys from 15 March to 
15 June.  We selected this time period based on records of peak breeding activity for common 
riparian and upland birds found in and near riparian areas in Arizona (Corman and Wise-Gervais 
2005).  We surveyed birds along each survey route every 3 weeks (total of 4-5 replicate bird 
surveys per route per year) and alternated the direction in which we conducted surveys from one 
visit to the next.  Because the probability of detecting birds is negatively correlated with time of 
day and wind speed, we conducted all bird surveys in the early morning (between sunrise and 2 
hours after sunrise) on days without precipitation and with wind speeds <10 km/hr.   
 
We recorded temperature (°C), wind speed (km/hr) using a hand-held anemometer, and % cloud 
cover at the start and end of each survey along each survey route.  A total of 8 observers 
surveyed birds in 2006.  To reduce observer bias, we rotated observers during subsequent 
replicate surveys at all study sites except at the 4 study sites along the San Pedro River where, 



Table 1.  Seventeen study sites used to examine the link between groundwater withdrawal and 
surface water depletion on the health and persistence of riparian bird communities in 
southeastern Arizona in 2006.  Study sites are organized by the type of surface flow typical at 
each site. 



Name of Site 
Site 



Code Administering Agency  
# 



Pts. Surface Water 
Lower Hot Springs LHS The Nature Conservancy 15 Perennial 
Aravaipa Creek ARA The Nature Conservancy 15 Perennial 
Boquillas1 BOQ U.S. Bureau of Land Management 12 Perennial 
Gray Hawk1 GRA U.S. Bureau of Land Management 12 Perennial 
Tumacacori TUM National Park Service 10 Perennial 
Fairbanks1 FAI U.S. Bureau of Land Management 12 Intermittent 
Rincon Creek RIN National Park Service 10 Intermittent 
Arivaca Creek ARI U.S. Fish and Wildlife Service 14 Intermittent 
Brown Canyon BRO U.S. Fish and Wildlife Service 14 Intermittent 
Cienega Creek CIE Pima County Parks and Recreation Dept 15 Intermittent 
Upper Hot Springs UHS The Nature Conservancy 15 Intermittent 
Lower Sabino Creek LSA Private land 12 Intermittent 
Upper Sabino Creek USA U.S. Forest Service 11 Intermittent 
Buehman Canyon BEU U.S. Forest Service 15 Intermittent 
Hunter Wash1 HUN U.S. Bureau of Land Management 12 Intermittent 
Las Cienegas LLC U.S. Bureau of Land Management 10 Ephemeral 
Posta Quemada POS Pima County Parks and Recreation Dept 9 Ephemeral 
Rincon Creek RIN National Park Service 10 Ephemeral 
1 Sites located along Upper San Pedro River adjacent to Fort Huachuca Military Reservation 
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for logistical reasons, a single observer conducted all bird surveys.  To reduce temporal variance 
at the 3 sites were we had both upland and riparian bird survey routes, 3 observers 
simultaneously surveyed the 1 riparian and 2 upland survey routes during the morning survey 
period. At each survey point, observers waited 1 minute and then begin a count of all birds heard 
and/or seen during an 8-minute survey period.  For each bird detected, observers recorded the 
species and distance (m) from the survey point to the bird (measured with the aid of an infrared 
rangefinder).  Birds that were detected flying over the survey point were recorded as “flyovers”.  
In addition, observers recorded the 1-minute interval in which each bird was first detected during 
the 8-minute survey period and the type of detection (visual, auditory, or both).  
 
Surface Water Sampling--Once every 3 weeks during the bird breeding season (following each 
replicate bird survey), we estimated the presence and extent of surface water within a 50-m 
radius area surrounding each bird survey point at each study site using the following methods.  
We first walked the length of the survey route and mapped all flowing water and standing pools 
of water within approximately 100 m on either side of the survey route.  For each standing pool 
of water, we used a GPS receiver to collect UTM coordinates for the start and end points of the 
pool and measured the maximum width and length of the pool using a carpenter’s rule or metric 
tape.  For each segment of flowing water, we estimated the length of the segment by collecting 
UTM coordinates for the start and end points of the segment and measuring the width of water 
along the stream segment at 50-m increments (or at the segment mid-point for segments <100 m 
in length).  We modified these methods from surface water sampling protocols developed by the 
National Park Service for use at Rincon Creek (D. Swann, Saguaro National Park, personal 
communication).   
 
We used a GIS to determine which pools of standing water and what proportion of flowing water 
segments were within 50 m of each survey point at each study site (Fig. 3).  We then calculated 
the surface area of each pool of standing water using the formula for the surface area of an 
ellipse (surface area = Pi x [0.5 x max. length] x [0.5 x max. width]).  We used this formula 
because an ellipse best approximated the average shape of standing pools of water within our 
study area.  We calculated the surface area for each flowing segment of water within 50 m of 
each survey point by multiplying the length of the segment by the 2 closest stream width 
measurements that we collected while in the field at 50 m increments along the segment.  We 
then summed the total area of surface water (from both standing pools and flowing segments of 
water) across replicate surveys for each survey point and across survey points and replicate 
surveys for each study site.     



Vegetation Sampling--From July to October 2006, we estimated 1) vegetation volume, 2) 
average height of large riparian trees, and 3) width of riparian vegetation within each of our 17 
study sites.  We estimated vegetation volume within a 50-m radius plot surrounding each bird 
survey point using the point-line-intercept method (sensu Mills et al. 1991).  Standing at each 
survey point, we first took a random compass bearing and then used a meter tape to establish a 
50-m transect along this bearing.  We established 5 additional 50-m transects located at 60, 120, 
180, 240, and 300° from the original compass bearing.  We walked along each 50-m transect and 
sampled vegetation at 5 vegetation sampling points.  The location of each of the 5 vegetation 
sampling point was selected systematically within 1 of 5 distance categories along each transect 
(0-22.5, 22.5-31.5, 31.5-38.5, 38.5-45, 45-50 m) so that we collected samples uniformly across 
the 50-m radius plot.  We placed one end of a 5-m graduated pole on the ground at each  
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Figure 3.  Detail of map showing a portion of the bird survey route at the Upper Hot Springs study site (red dots represent survey 
points #7-15 and green stippling indicates area within 50 m of these survey points) at The Nature Conservancy’s Muleshoe Ranch 
Preserve, Arizona.  The light blue dot indicates a standing pool of water and the dark blue lines indicate segments of flowing water 
that were present on 3 May 2006.   
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vegetation sampling point and used a level to ensure that the pole was positioned vertically. 
Using the 5-m graduated pole as a reference point, we then estimated the number of vegetation 
“hits” within a vertical column 0.25-m in radius centered on the pole and extending straight up 
and above the pole (Fig. 4).  A “hit” occurred when vegetation (leaves, branches, stems, etc.) 
intersected the space within the vertical column. We recorded “hits” of vegetation separately for 
each plant species and noted whether the vegetation was alive or dead/dormant (we used the 
proportion of live to dead/dormant vegetation to estimate riparian vegetation “health”).  We 
placed herbaceous plant species into 1 of 2 general categories (grasses or forbs).   
 
We divided the vertical column into 3 general height classes (understory, mid-story, and canopy) 
and further divided these height classes into distinct sub-intervals.  From 0-2.5 m height (the 
understory), we divided the vertical column into 25 10-cm sub-intervals.  From 2.5-5 m height 
(the mid-story), we divided the vertical column into 25 10-cm sub-intervals.  And finally, from 
5-20 m height (the canopy), we divided the vertical column into 15 1-m sub-intervals.  Although 
we recorded vegetation hits >20 m, we did not include these data in subsequent analyses because 
only a tiny fraction of vegetation “hits” (0.1% of 86,568 total “hits”) were >20 m in height.  For 
each of the 3 height classes, we calculated the % relative volume of vegetation (henceforth 
“vegetation volume”) within 50 m of each bird survey point using the following equation: h/xp; 
where h = total number of vegetation “hits” summed in each height class at each sampling point, 
x = the number of height intervals within each height class at each sampling point (n = 25, 25, 
and 15, respectively), and p = the total number of sampling points (n = 30) along the 6 transects 
at each bird survey point.  We estimated vegetation volume for each study site by averaging total 
vegetation volume estimates across all bird survey points at each study site.  
 
At each bird survey point, we estimated the height of large riparian trees using a modified 
version of the point-center-quarter method (Bookhout 1996).  Using a meter tape, we measured 
the distance from the survey point to the center of the trunk of the nearest tree >40 cm Diameter 
at Breast Height (DBH) in each of 4 quadrants surrounding the survey point.  We searched as far 
as 100-m from the survey point to locate a tree >40 cm DBH in each quadrant.  Occasionally, no 
tree >40 cm was found in 1 (or more) of the 4 quadrants.  If this happened, we located the next 
closest tree >40 cm in another quadrant and collected data from that tree.  For each tree >40 cm 
DBH, we estimated its height with the aid of a clinometer. 
 
Finally, we mapped the width of riparian vegetation along the stream channel within each study 
site by using a GPS receiver to collect UTM coordinates while walking the edge of riparian 
woodlands.  We mapped the edges of both cottonwood-willow/mixed-broadleaf forest and 
mesquite/mesquite-hackberry woodlands out to 300 m on either side of the stream channel.  We 
imported the UTM coordinates into a GIS and used the GIS to measure the approximate width of 
riparian vegetation (cottonwood-willow/mixed-broadleaf forest and cottonwood-willow/mixed-
broadleaf forest plus mesquite/mesquite-hackberry woodlands) at each survey point.  Some sites 
(e.g., Lower Sabino Creek) were bounded by private property and we were unable to map the 
extent of mesquite/mesquite-hackberry woodlands from the ground.  Thus, we viewed aerial 
photographs using Google Earth (Version 3.0.0762 software, Google, Inc. 2005) to estimate the 
width of riparian woodlands at these study sites.   
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Figure 4.  Observers using point-line-intercept method to estimate vegetation volume in riparian 
woodlands of southeastern Arizona (August 2006).
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Nest Monitoring--From April to July 2006, we located and monitored nests of all riparian and 
upland breeding bird species in an area approximately 150 m wide (centered on the stream 
channel) at 4 of our 17 study sites.  Although we collected data on nests of all species, we 
focused our efforts on collecting data on nests of Bell’s Vireos (Fig. 5) because of the relative 
ease in finding and monitoring nests of this species in southwestern riparian woodlands (Ehrlich 
et al. 1988, Powell 2000).  We initially choose the Fairbanks and Rincon Creek study sites to 
represent “dry” sites and the Cienega Creek and Boquillas study sites to represent “wet” sites.  
However, flowing water at the Fairbanks study site persisted well into the bird breeding season 
(contrary to what we had expected) and we ultimately classified Fairbanks to be a “wet” study 
site.  We spent equal time and effort nest searching at the Fairbanks vs. the Boquillas study sites 
and at the Rincon Creek vs. the Cienega Creek study sites.  We monitored nests every 2-3 days 
until the fate (failed or fledged) was determined.  We recorded the number of eggs and/or 
nestlings on each nest visit.  For Bell’s vireos, we marked each nestling with an indelible maker 
and weighed each nestling during subsequent nest visits. 
 
Arthropod sampling--Using sticky traps, we sampled arthropods in early June 2006 at each 
survey point at a subset of 6 of our 17 study sites.  Based on the presence of surface water at the 
6 study sites in early June, we classified Las Cienegas, Posta Quemada, and Rincon Creek as 
“dry” study sites and Aravaipa Creek, Cienega Creek, and Tumacacori as “wet” study sites.  We 
sampled arthropods in early June because this is the peak of the breeding season for many 
riparian birds in the region (Corman and Wise-Gervais 2005).  Each sticky trap consisted of a 20 
x 28-cm transparency smeared with a layer of tanglefoot (Tanglefoot, Inc.).  We attached each 
sticky trap to a 20 x 28 cm board and suspended these boards above the ground at each survey 
point.  We attempted to place sticky traps as high in the forest canopy as possible, but 4 m was as 
about as high as we could place traps using a string thrown over low-hanging branches.  We 
anchored the sticky traps to the ground using string to prevent them from blowing in the wind.  
We collected sticky traps after 4 days and brought them back to a lab at the University of 
Arizona.  
 
Using a dissecting microscope, we identified all arthropods to taxonomic order and measured the 
length of each arthropod to the nearest mm.  We used length-mass relationships derived for 
riparian arthropods (Sabo et al. 2000) to estimate dry biomass (mg) for the following arthropod 
orders: Araneae (spiders), Coleoptera (beetles), Diptera (flies), Ephemeroptera (mayflies), 
Homoptera (true bugs), Hemiptera (true bugs), Hymenoptera (bees, wasps, and ants), Odonata 
(dragonflies and damselflies), Orthoptera (grasshoppers and crickets), and Trichoptera 
(caddisflies).  We used a length-mass relationship derived for terrestrial arthropods to estimate 
dry biomass (mg) for a composite group of the remaining orders (including unidentified 
arthropods; Rogers et al. 1976).  We calculated average total dry biomass and average dry 
biomass per order across survey points at the 6 study sites at which we trapped arthropods. 
 
The Floods of 2006--Southeastern Arizona experienced one of the wettest monsoons on record 
during July and August 2006.  Heavy rains were prevalent across our study area and flash floods 
occurred at several of our study sites.  The riparian woodlands at the Aravaipa Creek study site 
were hit especially hard by severe flash floods and many large cottonwood and willow trees were 
uprooted as a result.  Several of our other study sites experienced flash floods that removed or 
altered understory (<2.5 m) vegetation primarily.  Due to logistical constraints, we were forced  
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Figure 5.  An adult Bell’s Vireo, a locally common breeder in riparian woodlands of southeastern 
Arizona.  
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to measure vegetation variables at our study sites after the floodwaters had subsided.  
Consequently, all of our vegetation data from Aravaipa Creek and much of the understory 
vegetation data that we collected at other study sites were compromised to some extent.  Where 
possible, we took measures during the analysis of the data to control for these potential biases.    
 
DATA ANALYSIS  
 
Riparian vs. Upland Bird Surveys--We used one-way analysis of variance (ANOVA) to test the 
hypothesis that relative abundance (and species richness) of birds was greater in riparian areas 
compared to adjacent uplands (at both 200 m and 500 m from the edge of the riparian woodland) 
at 3 of our 4 study sites where we had both riparian and upland bird survey routes.  We included 
data from all 5 replicate surveys conducted from March to June in our analysis to capture the 
peak breeding seasons of both upland birds (earlier in the year) and riparian birds (later in the 
year).  We limited our data to include birds detected aurally and/or visually within 50 m of each 
survey point.  We did not include detections of bird flyover in our analyses, nor did we include 
data from our Buehman Canyon study site because we were unable to access upland survey 
routes at this study site for the second half-way of the 2006 field season.  For species richness 
analyses we used total species richness, species richness of breeding birds, and species richness 
of non-breeding birds.   
 
Before running analyses, we examined distributions of variables to check assumptions of 
normality and homogeneity of variance.  We applied square root + 0.1 transformations to help 
control for non-homogeneity of variance in variables where necessary.  We report untransformed 
summary statistics in tables but used transformed data for analyses.  We used estimates of the 
effect size from analyses to quantify the extent to which riparian areas increase avian abundance 
and species richness.  To model these spatial trends, we first calculated the average distance of 
the riparian survey route from the upland 200 and upland 500 survey routes because these 2 
upland survey routes were located 200 and 500 m from the edge of the riparian woodland, not 
the riparian survey route.  The actual distance of the 200 and 500 m upland surveys routes from 
the riparian survey routes averaged 245 m (SE = 6.9 m) and 546 m (SE = 8.1 m), respectively, 
across the 3 study sites.  We graphed our species richness and total relative abundance data and 
fit trend-lines to the data.   
 
Influence of Surface Water and Vegetation Health on Riparian Birds--We took two approaches 
to examining whether the presence of surface water and the health of riparian vegetation 
influenced the relative abundance and species richness of birds within our study area.  We 
analyzed our data at 1) the level of the study site (n = 16; we excluded the Aravaipa study site - 
see below) and 2) the level of the survey point (n = 213) using stepwise multiple linear 
regression.  For all analyses, we included data from 4 of the 5 possible replicate surveys 
conducted from April to June to capture the peak breeding season for riparian birds and because 
some of our study sites were surveyed only 4 times.  We limited our analyses to include birds 
detected aurally and/or visually within 50 m of each survey point and we excluded data of bird 
flyover detections.  We also limited our analyses to the 39 species (33 breeding and 6 migrants) 
for which we detected a total of ≥50 individuals during replicate surveys in 2006.  For species 
richness analyses, we used total species richness and species richness for a subset of 28 
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“riparian-obligate” species found within our study area (Hunter et al. 1987, USGS Northern 
Prairie Research Center 2006).   
 
At the level of the study site, we used stepwise multiple linear regression to model relative 
abundance (total and by species) and species richness of birds in relation to the following 
explanatory variables: average surface area of water (m2); average volume of live vegetation in 
the understory, mid-story, and canopy; average proportion of live to dead/dormant vegetation in 
the understory, mid-story, and canopy; average volume of live vegetation for the 3 most common 
plant species in the understory, mid-story, and canopy; and average canopy height (m) of large 
(>40 cm DBH) riparian trees.  We included 2 additional explanatory variables in our regression 
models: the average width of cottonwood-willow/mixed-broadleaf riparian vegetation; and the 
average width of all riparian vegetation (cottonwood-willow/mixed-broadleaf forest plus 
mesquite/mesquite-hackberry woodlands) estimated to a distance of 300 m on either side of each 
survey point.  Before running analyses, we examined distributions of both our response and 
explanatory variables to check assumptions of normality and applied transformations (square 
root + 0.1 or ln + 1) where necessary.  We report untransformed summary statistics in tables but 
use transformed data for analyses.  Our sample size of study sites was small (n = 17) and thus our 
power to detect associations was relatively limited for these analyses.   
 
At the level of the survey point, we used stepwise multiple linear regression to model total 
relative abundance and species richness data in relation to the following explanatory variables: 1) 
average surface area of water (m2); 2) average volume of live vegetation in the understory, mid-
story, and canopy; 3) average volume of dead or dormant in the understory, mid-story, and 
canopy; 4) average volume of live vegetation for the 3 most common plant species in the 
understory, mid-story, and canopy; and 5) average canopy height of large (>40 cm DBH) 
riparian trees.  We included 2 additional explanatory variables in our regression models: 1) the 
average width of cottonwood-willow/mixed-broadleaf riparian vegetation; and 2) the average 
width of all riparian vegetation (cottonwood-willow/mixed-broadleaf forest plus 
mesquite/mesquite-hackberry woodlands) estimated to a distance of 300 m on either side of each 
survey point.  Because we lacked sufficient numbers of detections at each survey point for most 
bird species, we did not model relative abundance data for species at the point level using 
multiple linear regression.  However, to confirm results from our site-level analyses, we ran 
point-level analyses on any species for which we found significant associations with surface 
water or riparian vegetation “health” during site-level analyses. 
 
For all analyses, we used a stepwise procedure to fit candidate models by entering variables at 
each step (using P ≤ 0.10 for variable inclusion and P ≤ 0.15 for retention) based on likelihood-
ratio tests.  Because we sampled vegetation after the 2006 floods (but collected bird data before 
the 2006 floods), we reran our analyses using a subset of data that did not include vegetation 
variables for the understory (<2.5 m) because this was the height class of vegetation most 
affected by the floodwaters.  We then compared these resulting models with those generated 
using the full data set.  We also excluded data from the Aravaipa Creek study site from all 
analyses because of the extensive flood damage to the riparian woodland at this study site (e.g., 
many large cottonwood and willow trees were removed from the site during the floods).   
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Nest Monitoring--We used independent samples t-tests to compare average cultch sizes between 
our 3 “wet” and our 1 “dry” study sites for species of breeding birds in which we were able to 
determine clutch size in >4 nests in both “wet” and “dry” study sites.  For our focal bird species 
(Bell’s Vireo), we used exposure days to estimate the probability of nest depredation (Mayfield 
1961, 1975) across all sites and at “dry” and “wet” sites. 
 
Arthropod sampling-- We used a one-way ANOVA to test the hypothesis that arthropod biomass 
was greater at the 3 “wet” sites compared to the 3 “dry” sites.  We applied square root + 0.1 or ln 
+ 1 transformations to help control for non-homogeneity of variance in 2 of the response 
variables.  We report untransformed summary statistics in tables but used transformed data for 
analyses.  Before running analyses, we eliminated 12 arthropods that weighed between 20 and 
329 mg (mostly cicadas [Cicadidae]) because these individuals were outliers within the data set.   
 
RESULTS 
 
Riparian vs. Upland Bird Surveys--During 5 replicate surveys, we detected a total of 4,683 
individuals of 90 species (67 breeding and 30 non-breeding) <50 m from survey points along our 
riparian and  upland bird survey routes at the Las Cienegas, Posta Quemada, and Rincon Creek 
study sites.  Results from one-way ANOVAs revealed substantial differences in both species 
richness and total relative abundance of birds among riparian and upland survey routes (Table 2, 
Figs. 6a and 6b).  At the community level, total relative abundance of birds along riparian survey 
routes was 75% greater compared to upland survey routes located 200 m away from the riparian 
edge and 136% greater compared to upland survey routes located 500 m away from the riparian 
edge.  Similarly, species richness along riparian survey routes was 68% greater (44% for 
breeding species and 205% for non-breeding species) compared to upland survey routes located 
200 m away and 120% greater (82% for breeding species and 371% for non-breeding species) 
compared to upland survey routes located 500 m away from the riparian edge.  Spatial trend for 
total relative abundance and species richness were best modeled (R2 = 0.983 for both) with the 
following logistic equations:  
 



• Total Relative Abundance (within 50 m of survey point) = -1.4499(ln Distance) + 16.841. 
 



• Species Richness (within 50 m of survey point) = -5.1053(ln Distance) + 62.641.   
 
At the species level, results from our one-way ANOVAs revealed that 31 species showed 
significant (P < 0.15) differences in relative abundance among riparian and upland survey routes 
(Table 2).  Ninety-seven percent of these species (including breeding, wintering and migrant 
species) exhibited trends in relative abundance that increased with proximity to riparian areas, as 
exemplified by the spatial trend for Abert’s Towhee (Fig. 6c).  Only the Black-throated Sparrow 
decreased in relative abundance with proximity to riparian areas (Fig. 6d).  Because our sample 
size of study sites was small (n = 3), we may have lacked sufficient power to detect trends in 
relative abundance among riparian and upland survey routes for many of the remaining 68 
species.  Nevertheless, when we examined the direction of the non-significant trends in relative 
abundance for these 68 species, 52% displayed trends favoring riparian areas, 12% displayed 
trends favoring upland areas, and 31% displayed trends that had no clear direction. 
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Table 2.  Comparison of mean relative abundance and species richness of birds detected <50 m from survey points on 
bird survey routes located in riparian areas and in upland areas 200 and 500 m from riparian areas at 3 study in 
southeastern Arizona (March-June, 2006).  Only significant results (P < 0.15) shown in table. 
  Riparian  Upland 200m  Upland 500m  
Species Status1 x  SE  x  SE  x  SE  F2,6 P 
Gray Hawk2 B 0.07 0.0  0.01 0.01  0.00 0.00  3.0 0.122 
Cooper's Hawk2 B 0.01 0.01  0.00 0.00  0.00 0.00  4.0 0.080 
Turkey Vulture2 M 0.06 0.04  0.00 0.00  0.00 0.00  3.0 0.124 
White-winged Dove B 0.32 0.03  0.07 0.04  0.06 0.05  12.5 0.007 
Anna's Hummingbird2 B 0.04 0.01  0.00 0.00  0.00 0.00  11.3 0.009 
Gila Woodpecker B 0.64 0.12  0.20 0.03  0.17 0.09  8.4 0.002 
Cassin's Kingbird B 0.37 0.06  0.09 0.08  0.01 0.01  10.9 0.010 
Say's Phoebe2 B 0.03 0.01  0.00 0.00  0.01 0.01  3.3 0.107 
Gray Flycatcher2 M 0.12 0.05  0.01 0.01  0.01 0.02  5.0 0.053 
House Wren2 M 0.06 0.03  0.01 0.01  0.00 0.00  2.8 0.140 
Bewick's Wren2 B 1.09 0.29  0.17 0.08  0.18 0.14  8.5 0.018 
Ruby-crowned Kinglet2 M 0.39 0.12  0.01 0.01  0.00 0.00  19.4 0.002 
Bushtit2 M 0.05 0.03  0.00 0.00  0.00 0.00  3.5 0.099 
Hutton's Vireo2 M 0.04 0.01  0.00 0.00  0.00 0.00  14.4 0.005 
Summer Tanager2 B 0.39 0.15  0.07 0.04  0.03 0.03  5.3 0.048 
Back-throated Gray Warbler2 M 0.04 0.01  0.00 0.00  0.00 0.00  11.3 0.009 
Townsend's Warbler M 0.01 0.01  0.00 0.00  0.00 0.00  4.0 0.080 
Yellow-rumped Warbler2 M 0.17 0.05  0.00 0.00  0.00 0.00  14.6 0.005 
Yellow Warbler2 B 0.72 0.35  0.01 0.01  0.00 0.00  4.4 0.067 
Lucy's Warbler B 1.57 0.14  0.33 0.16  0.33 0.20  17.9 0.003 
Orange-crowned Warbler2 M 0.02 0.01  0.00 0.00  0.00 0.00  3.1 0.120 
Painted Redstart2 M 0.03 0.02  0.00 0.00  0.00 0.00  3.8 0.086 
Lincoln's Sparrow2 W 0.09 0.02  0.00 0.00  0.00 0.00  35.2 0.000 
White-crowned Sparrow2 W 0.27 0.18  0.03 0.02  0.00 0.00  3.0 0.127 
Northern Cardinal2 B 0.22 0.09  0.06 0.04  0.03 0.02  3.5 0.098 
Lesser Goldfinch2 B 0.87 0.40  0.15 0.06  0.05 0.02  3.6 0.094 
Pyrrhuloxia2 B 0.06 0.00  0.01 0.02  0.00 0.00  13.2 0.006 
Blue Grosbeak2 B 0.12 0.03  0.06 0.02  0.01 0.02  6.3 0.034 
Brown-headed Cowbird2 B 0.26 0.12  0.04 0.02  0.09 0.01  3.2 0.113 
Abert's Towhee2 B 0.52 0.12  0.13 0.05  0.01 0.01  16.9 0.003 
Black-throated Sparrow2 B 0.13 0.04  0.93 0.24  1.07 0.21  11.9 0.008 
Spp. richness (breeding) - 45.00 2.52  31.33 3.84  24.67 1.20  14.3 0.005 
Spp. richness (non-breed.) - 17.33 2.40  5.67 2.67  3.67 1.67  10.4 0.011 
Total relative abundance - 16.75 1.95  9.56 1.57  7.10 0.39  11.7 0.008 



1 B = breeding species; M = migrant species; W = wintering species.  
2 Square root + 0.1 transformation used in analysis.
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Figures 6a-d.  Spatial trends (mean ± SE) in A) species richness, B) total bird relative abundance, C) relative abundance of Abert’s 
Towhee (a typical riparian-obligate breeding species), and D) relative abundance of Black-throated Sparrow (a typical upland 
breeding species) from riparian areas to upland areas located 200 and 500 m from riparian areas.   Data were collected for birds 
detected <50 m from survey points during 5 replicate bird surveys from March to June 2006 at 3 study sites (Las Cienegas, Posta 
Quemada, and Rincon) in southeastern Arizona.   
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B) Total relative abundance
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C) Abert's Towhee
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D) Black-throated Sparrow
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Surface Water--Estimated surface area (m2) of flowing and standing pools of water declined 56% 
from April to June across our 17 study sites, from an average of 3,633 m2 to an average of 1,617 
m2 (Figs. 7a and 7b; Table 3).  The apparent increase in surface water at the Tumacacori study 
site from April to early May was likely due to measurement error; several pools of water were 
located adjacent to the stream in early May that were apparently overlooked during surface water 
sampling in April.   
 
Influence of Surface Water and Vegetation Health on Riparian Birds--During 4 replicate bird 
surveys at each of our 17 study sites, we detected a total of 16,056 individuals of 123 species (68 
breeding and 55 non-breeding) <50 m from survey points along our riparian bird survey routes.  
The species that we detected most frequently were Yellow Warbler (n = 1,618), Lucy’s Warbler 
(n = 1,042), Bewick’s Wren (n = 951), Bell’s Vireo (n = 904), Lesser Goldfinch (n = 824), 
House Finch (n = 787), Yellow-breasted Chat (n = 739), Abert’s Towhee (n = 488), Verdin (n = 
478), Wilson’s Warbler (n = 447), White-winged Dove (n = 427), Summer Tanager (n = 414), 
Gila Woodpecker (n = 404), Northern Cardinal (n = 319), Brown-crested Flycatcher (n = 290), 
Yellow-rumped Warbler (n = 286), Song Sparrow (n = 285), Vermillion Flycatcher (n = 282), 
Cassin’s Kingbird  (n = 258), Brown-headed Cowbird (n = 242), Ruby-crowned Kinglet (n = 
208), Common Yellowthroat (n = 193), Mourning Dove (n = 186), Ash-throated Flycatcher (n 
=168), and Ladder-backed Woodpecker (n = 160).  Of the 3 bird species that are considered 
Arizona Partners in Flight priority species of conservation concern (Latta et al. 1999), we 
detected numerous Lucy’s Warblers (see above) but no Southwestern Willow Flycatchers and 
only 2 Western Yellow-billed Cuckoos during bird surveys in 2006. 
 
Results from our stepwise multiple linear regression analyses revealed the following 
associations.  At the species level, we detected associations between the presence and extent of 
surface water and relative abundance for 4 species of birds: Black Phoebe, Wilson’s warbler, 
Common Yellowthroat, and Song Sparrow (Table 4).  All 4 species exhibited positive 
associations with presence and extent of surface water.  Adjusted R2 values for models were 0.37 
for Black Phoebe, 0.78 for Wilson’s warbler, 0.80 for Common Yellowthroat, and 0.76 for Song 
Sparrow, suggesting that variables in the models explained the majority of the variance in the 
data for most of these species.  The adjusted R2 value for Black Phoebe was relatively low: 
partial correlation coefficients of excluded variables indicate that the volume of live velvet 
mesquite vegetation in the canopy (positive association) and the volume of Goodding willow in 
the mid-story (negative association) would have been the next 2 variables to be included in the 
model.  We found that relative abundance for all 4 species was consistently associated with 
presence and extent of surface whether we analyzed our data at the site or at the point level, 
whether we included or excluded understory vegetation from analyses, or whether we included 
or excluded the Rincon Creek study site (an outlier in our data set; see below) from analyses.  
The predictive equations for the 4 models are: 
 



• Black Phoebe relative abundance (within 50 m of survey point) = 0.001(extent of surface 
water [m2] within 50 m of survey point) – 0.002. 
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Table 3. Estimated surface area (m2) of flowing and standing pools of water present during 
4 replicate surveys from April to June 2006 within 50 m of all survey points (range = 9-15 
survey points per site; see table 1) at 17 study sites in southeastern Arizona.  Study sites 
are arranged in order of decreasing average surface water. 
 Date of survey  
Study Site April Early May Late May June Average  
Aravaipa Creek 12,239 11,321 9,747 9,455 10,691 
Gray Hawk 9,334 9,421 9,574 8,970 9,325 
Tumacacori 6,477 9,132 6,532 5,914 7,014 
Hunter Wash 10,277 9,440 988 94 5,200 
Boquillas 6,174 5,524 3,674 716 4,022 
Fairbanks 6,160 4,738 1,388 6 3,073 
Cienega Creek 3,676 3,393 3,395 1,128 2,898 
Lower Hot Springs 2,390 2,162 1,087 1,099 1,685 
Upper Hot Springs 1,305 1,107 332 83 707 
Upper Sabino Creek 1,930 350 53 9 586 
Lower Sabino Creek 1,117 197 16 2 333 
Arivaca Creek 408 84 1 0 123 
Buehman Canyon 247 22 0 0 67 
Brown Canyon 30 37 12 13 23 
Las Cienegas 0 0 0 1 0 
Posta Quemada 0 0 0 0 0 
Rincon Creek 0 0 0 0 0 



      
Average 3,633 3,349 2,165 1,617  



 
 



 
• Common Yellowthroat relative abundance (within 50 m from survey point) = 



0.003(extent of surface water [m2] within 50 m from survey point) + 0.169 (volume of 
grass in understory within 50 m of survey point) – 0.42. 



 
• Wilson’s Warbler relative abundance (within 50 m of survey point) = 0.003(extent of 



surface water [m2] within 50 m of survey point) + 0.252(volume of live velvet mesquite 
in understory within 50 m of survey point) + 0.113. 



 
• Song Sparrow relative abundance (within 50 m of survey point) = 0.005(extent of surface 



water [m2] within 50 m of survey point) + 0.029(volume of dead vegetation in understory 
within 50 m of survey point) – 0.682(volume of live velvet mesquite in canopy within 50 
m of survey point) – 0.267. 
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Figures 7a-b.  Trends in surface area (m2) of flowing and standing pools of water present from 
April to June 2006 at A) 8 of 17 study sites with extensive surface water (i.e., ≥2,000 m2) during 
the bird breeding season and B) 6 of 17 study sites with less-extensive surface water (<2,000 m2) 
during the bird breeding season in riparian woodlands of southeastern Arizona.  Three study sites 
(Las Cienegas, Posta Quemada, and Rincon Creek) had no or virtually no surface water present 
during this time period.  See Table 1 for description of site codes. 
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Table 4.  Final models for 7 species of riparian birds generated from stepwise multiple linear regression 
using data collected from 15 study sites (Aravaipa and Rincon Creek study sites were excluded; see 
methods) located in riparian woodlands of southeastern Arizona (April-October 2006).   
Variables selected in final models b SE Beta t P 
Black Phoebe      
   Constant -0.002 0.023 - -0.1 0.947 
   Surface water1 0.001 0.000 0.609 2.8 0.016 
      
Bell’s Vireo      
   Constant 5.940 0.722 - 8.2 <0.001
   Width riparian area 2 (m)2,3 -0.427 0.148 -0.325 -2.9 0.016 
   Volume of forbs in understory (0-2.5 m) -0.505 0.133 -0.337 -3.8 0.003 
   Volume of grass in understory (0-2.5 m) -0.401 0.084 -0.504 -4.8 0.001 
   Volume of live POPFRE4 in mid-story (0-2.5 m) -0.550 0.136 -0.389 -4.0 0.002 
      
Yellow Warbler      
   Constant -6.463 1.588 - -4.1 0.002 
   Canopy height (m) 0.211 0.061 0.577 3.4 0.005 
   Width riparian area 2 (m)2,3 0.884 0.365 0.408 2.4 0.032 
      
Lucy’s Warbler      
  Constant 0.890 0.115 - 7.7 <0.001
  Volume of dead veg. in understory (0-2.5) 0.008 0.003 0.522 2.2 0.046 
      
Wilson’s Warbler      
   Constant 0.113 0.119 - 1.0 0.360 
   Surface water1 0.003 0.001 0.893 6.5 <0.001
   Volume of live PROVEL4 veg. in understory (0-2.5 m) 0.252 0.056 0.620 4.5 0.001 
      
Common Yellowthroat      
   Constant -0.420 0.133 - -3.2 0.008 
   Volume of Grass in understory (0-2.5 m) 0.169 0.053 0.463 3.2 0.008 
   Surface water1 0.003 0.001 0.601 4.1 0.001 
      
Song Sparrow      
   Constant -0.267 0.289 - -0.9 0.374 
   Surface water1 0.005 0.002 0.588 3.2 0.008 
   Volume of dead veg. in understory (0-2.5) 0.029 0.008 0.724 3.4 0.006 
   Volume of live PROVEL1,4 veg. in canopy (5-20 m) -0.682 0.292 -0.577 -2.3 0.039 
      
Summer Tanager      
   Constant -0.114 0.093 - -1.2 0.244 
   Volume of live veg. in canopy  (5-20 m) 0.051 0.009 0.720 5.6 <0.001
   Volume of dead veg. in understory (0-2.5) 0.007 0.002 0.424 3.3 0.007 



1 Square-root + 0.1 transformation applied to variable. 
2 Average width (m) of riparian area (cottonwood-willow/mixed-broadleaf forest plus mesquite/mesquite-
hackberry woodlands) at study site. 
3 Ln + 1 transformation applied to variable. 
4 POPFRE = Fremont cottonwood (Populus fremontii); PROVEL = velvet mesquite (Prosopis velutina). 
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Although we did not detect associations between relative abundance and surface water for Bell’s 
vireo, Lucy’s Warbler, Yellow Warbler, and Summer Tanager, we report models for these 4 
riparian obligate species (Table 4) because they are considered to be either priority species of 
conservation concern (Lucy’s warbler) or species of potential conservation concern in Arizona 
(Latta et al. 1999).  Adjusted R2 values for models were 0.27 for Lucy’s Warbler, 0.89 for Bell’s 
Vireo, 0.75 for Yellow Warbler, and 0.77 for Summer Tanager, indicating that variables in the 
models explained the majority of the variance in the data for most of these species.  The adjusted 
R2 value for Lucy’s Warbler was relatively low:  partial correlation coefficients of excluded 
variables suggest that volume of live velvet mesquite vegetation in the mid-story and in the 
understory (both positive associations) would have been the next 2 variables included in the 
model for Lucy’s Warbler.  Except for a few positive associations with dead vegetation in the 
understory for birds like Lucy’s Warbler, Song Sparrow, and Summer Tanager (Table 4), we 
were unable to detect associations between bird relative abundance and dead vegetation in the 
mid-story or canopy for any of the bird species in our analyses.  
 
At the community level, we initially ran analyses using data from 16 of our 17 study sites (the 
Aravaipa Creek study site was excluded from all analyses due to flood damage; see methods).  
We detected associations between 2 of our community-level response variables (total species 
richness and species richness of riparian obligate species) and surface water (positive 
associations) and dead vegetation in the mid-story (negative associations).  However, these 
associations disappeared from models when we excluded the Rincon Creek study site from our 
analyses.  The Rincon Creek study site was unlike any of the other 16 sites within our study area 
because recent groundwater pumping in the area combined with long-term drought conditions 
have led to an extensive die-off of riparian tress along the creek in the last several years (Figs. 
8a-b; Don Swann, Saguaro National Park, personal communication).  Given the disparity 
between Rincon Creek and the other study sites, we considered Rincon Creek to be an outlier 
within the data set and excluded it from subsequent analyses.  During these subsequent analyses, 
we were unable to detect associations between our community-level response variables and 
surface water or the health of riparian vegetation whether we examined our data at the site or at 
the point level or whether we included or excluded understory vegetation from analyses. We 
report models for our community level measures in Table 5.  Adjusted R2 values for these 
models were 0.21 for total species richness, 0.38 for species richness of riparian obligate species, 
and 0.79 for total relative abundance. 
 
Arthropod Sampling--Using sticky traps, we captured a total of 42,630 arthropods representing 
18 arthropod orders at our 6 study sites (Table 6).  Total dry biomass of these arthropods was 
4,202 mg.  In terms of frequency of capture, 92% of the arthropods were Thysanoptera, 4% were 
Diptera, 2% were Homoptera or Hemiptera, 1% was Hymenoptera, and 1% was from other 
orders.  In terms of biomass, 35% of the arthropod biomass was attributable to Hymenoptera, 
32% to Homoptera or Hemiptera, 16% to Diptera, 10% to Coleoptera, and the remaining 7% to 
other orders. Despite their numerical dominance on the sticky traps, Thysanoptera comprised 
only 1% of the total arthropod biomass due to their small size (generally <1 mm).  We were 
unable to detect a difference in total arthropod biomass between our “wet” and “dry” study sites 
(Table 6).  However, we did detect differences in arthropod biomass between “wet” and “dry”  
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Figures 8a-b.  Relationship between species richness of riparian obligate birds and A) the % of 
total vegetation in the mid-story (2.5-5 m) that was either dead or dormant, and B) the % of total 
vegetation in the canopy (5-20 m) that was either dead or dormant using data collected from 17 
study sites in riparian woodlands of southeastern Arizona (April to October 2006).  The location 
of the Rincon Creek study site, an outlier in our data set, is indicated in both plots. 
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Table 5.  Final models for community-level bird parameters (species richness and total 
relative abundance) generated from stepwise multiple linear regression using data collected 
from 15 study sites (Aravaipa and Rincon Creek study sites were excluded; see methods) 
located in riparian woodlands of southeastern Arizona in 2006.   
Variables selected in final models b SE Beta t P 
Species richness (total)      
   Constant 13.542 1.344 - 10.1 <0.001
   Volume of live PROVEL1 in understory (0-2.5 m) 2.190 0.844 0.545 2.6 0.023 
      
Species richness (riparian obligate species)      
   Constant 13.542 1.344 - 10.1 <0.001
   Volume of live PROVEL1,2 in canopy (5-20 m) 2.190 0.844 0.545 2.6 0.023 
   Volume of grass in understory (0-2.5 m) 0.839 0.411 0.429 2.0 0.064 
      
Total relative abundance      
   Constant -11.245 5.113 - -2.2 0.050 
   Width riparian area 2 (m)3,4 5.557 0.819 0.877 6.8 <0.001
   Volume of live PROVEL1,2 in mid-story (2.5-5 m) 2.144 0.598 0.470 3.6 0.004 
   Volume of live veg. in understory (0-2.5 m) -0.139 0.053 -0.330 -2.6 0.023 



1 PROVEL = velvet mesquite (Prosopis velutina). 
2 Square-root + 0.1 transformation applied to variable. 
3 Average width (m) of riparian area (cottonwood-willow/mixed-broadleaf forest plus 
mesquite/mesquite-hackberry woodlands) at study site. 
4 Ln + 1 transformation applied to variable. 
 
sites for 2 orders: dry biomass of Diptera and Mecoptera (scorpionflies) was greater (10.53 mg 
and 0.45 mg, respectively) at “wet” sites compared to “dry” sites.  In addition, we found tentative 
evidence (P < 0.15) suggesting that Trichoptera biomass was greater at “wet” sites compared to 
“dry” sites, although this apparent difference was small (0.28 mg). Because our sample size of 
study sites was small (n = 6), we may have lacked sufficient power to detect trends in biomass 
between “wet” and “dry” sites for other arthropod orders.   
 
Nest Monitoring--From April-July 2006, we located a total of 360 nests of 42 species at 4 study 
sites (Boquillas, Cienega Creek, Fairbanks, and Rincon Creek).  We found 64 nests of 18 species 
at the Boquillas study site, 66 nests of 19 species at the Fairbanks study site, 148 nests of 32 
species (including 1 yellow-billed cuckoo nest) at the Cienega Creek study site, and 86 nests of 
25 species at Rincon Creek study site.  We found that riparian birds used a diversity of nesting 
substrates and located nests from ground level (e.g., song sparrow) to 35 m above the ground 
(e.g., black phoebe) (Table 7).  We determined average clutch sizes for 18 species of riparian and 
upland birds for which we were able to see nest contents of ≥1 nest (Table 8).  We had sufficient 
data (>3 nests in both “wet” and “dry” study sites) to compare clutch sizes for 2 of these species.  
We were unable to detect differences in average clutch size for Black-chinned Hummingbirds (t 
= 1.8, P = 1.000) or White-winged Doves (t = 1.9, P = 0.228) between our “wet” and “dry” study 
sites.  Although we found many nests of other common riparian breeding species (e.g., Bell’s 
Vireo and Yellow-breasted Chat), we were unable to compare clutch sizes between “wet” and  
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Table 6. Dry biomass (mg; mean ± SE) of arthropods within 18 orders captured using sticky traps placed at approximately 4-m height at survey points 
located within 3 “wet” study sites and 3 “dry” study sites in riparian woodlands of southeastern Arizona during a 4-day sampling period in early June 
2006.  
 “Wet” study sites (with surface water)  “Dry” study sites (no surface water)     



 Aravaipa  
Cienega 
Creek  Tumacacori  Las Cienegas  



Posta 
Quemada  



Rincon 
Creek     



Order x   SE  x  SE  x  SE  x   SE  x   SE  x   SE  
Mean 
Diff.1 F1,4 P 



Acari 0.02 0.01  0.05 0.03  0.01 0.01  0.00 0.00  0.01 0.01  0.01 0.01  0.02 1.7 0.265 
Araneae 1.70 0.83  0.76 0.25  1.63 0.61  0.27 0.13  1.99 1.63  0.01 0.01  0.61 0.8 0.429 
Colembola 0.00 0.00  0.00 0.00  0.00 0.00  0.02 0.02  0.00 0.00  0.00 0.00  -0.01 1.0 0.374 
Coleoptera 4.13 1.33  8.87 1.65  10.80 1.71  11.02 3.82  2.73 0.67  3.17 1.18  2.29 0.5 0.531 
Diptera2 10.80 1.82  11.63 4.27  24.20 4.61  7.00 2.33  4.08 1.13  3.96 1.35  10.53 11.9 0.026 
Emphemeroptera3 0.08 0.05  0.01 0.01  0.00 0.00  0.30 0.20  0.00 0.00  0.01 0.01  -0.07 0.4 0.549 
Hemiptera 0.40 0.25  2.16 0.54  4.60 2.02  5.04 1.83  1.20 0.69  0.25 0.16  0.22 0.0 0.912 
Homoptera 1.56 0.50  7.29 2.46  5.55 1.27  5.02 1.83  4.11 1.11  0.81 0.35  1.49 0.5 0.523 
Hymenoptera 10.53 2.19  29.73 3.72  27.98 5.46  26.57 5.34  23.30 5.88  6.31 2.11  4.03 0.2 0.670 
Isoptera 0.00 0.00  0.00 0.00  0.00 0.00  0.00 0.00  0.00 0.00  0.00 0.00  0.00 0.1 0.795 
Lepidoptera 0.40 0.24  0.10 0.10  0.00 0.00  2.63 1.53  0.01 0.01  0.91 0.64  -1.02 1.7 0.261 
Mecoptera 0.30 0.10  0.66 0.24  0.64 0.15  0.16 0.06  0.00 0.00  0.09 0.04  0.45 13.0 0.023 
Neuroptera 0.00 0.00  0.01 0.01  0.00 0.00  7.12 3.26  0.00 0.00  0.21 0.21  -2.44 1.1 0.356 
Odonata 0.00 0.00  0.00 0.00  0.54 0.54  0.00 0.00  0.00 0.00  0.00 0.00  0.18 1.0 0.374 
Orthoptera 0.00 0.00  0.00 0.00  0.00 0.00  0.00 0.00  0.32 0.32  0.00 0.00  -0.11 1.0 0.374 
Pseudoscorpiones 0.00 0.00  0.00 0.00  0.00 0.00  0.00 0.00  0.02 0.02  0.00 0.00  -0.01 1.0 0.374 
Thysanoptera 2.95 0.36  27.92 6.28  20.27 3.43  32.92 10.38  12.60 4.11  8.25 1.97  -0.87 0.0 0.938 
Trichoptera 0.16 0.10  0.28 0.28  0.59 0.59  0.19 0.11  0.00 0.00  0.00 0.00  0.28 3.9 0.121 
Unidentified 0.03 0.02  0.78 0.50  0.34 0.33  0.00 0.00  0.05 0.03  0.00 0.00  0.37 2.8 0.172 
Total 33.06 3.90  90.26 12.65  97.14 13.55  98.26 16.70  50.14 8.28  23.99 5.11  16.02 0.3 0.621 



1 Difference in mean dry biomass (mg) between “wet” sites and “dry” sites. 
2 Ln transformation used in analysis. 
3 Square-root + 0.1 transformation used in analysis. 
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Table 7.  Summary nest characteristics for 360 nests of 42 species found at 4 study sites (Boquillas, Cienega Creek, Fairbanks, and Rincon Creek) located in riparian woodlands 
of southeastern Arizona, April-July 2006. 
   Nest height (m)  Nesting substrate1  Species of plant comprising nesting substrate2 
Species n  x  SE Min Max  1st % 2nd %  1st % 2nd % 3rd % 4th % 
Abert's Towhee 10  1.9 0.4 0.6 5.0  BR 100 - -  PROVEL 30 POPFRE 20 SALGOO 20 OTHER 30 
Anna's Hummingbird 10  4.4 0.7 2.0 10.0  BR 100 - -  CELRET 30 FRAPEN 30 POPFRE 20 SALGOO 20 
Ash-throated Flycatcher 4  7.4 2.4 2.0 13.0  CA 100 - -  POPFRE 50 FRAPEN 25 PROVEL 25 - - 
Broad-billed Hummingbird 4  1.7 0.5 1.0 3.0  BR 100 - -  CELRET 75 FRAPEN 25 - - - - 
Brown-crested Flycatcher 9  7.1 0.8 3.0 11.0  CA 100 - -  CARGIG 44 PLAWRI 22 POPFRE 22 SALGOO 22 
Black-chinned Hummingbird 26  2.6 0.3 1.0 9.0  BR 100 - -  POPFRE 31 SALGOO 19 CELRET 19 OTHER 31 
Bell's Vireo 42  1.5 0.1 0.5 4.0  BR 100 - -  SALGOO 26 CELRET 17 FRAPEN 14 PROVEL 9 
Bewick’s Wren 10  5.4 0.8 3.0 10.0  CA 100 - -  SALGOO 40 POPFRE 30 FRAPEN 20 PROVEL 10 
Blue Grosbeak 1  2.0 0.0 - -  BR 100 - -  TAMARI 100 - - - - - - 
Black Phoebe 1  35.0 0.0 - -  BD 100 - -  N/A - - - - - - - 
Black-tailed Gnatcatcher 2  2.1 0.1 2.0 2.2  BR 50 BF 50  FRAPEN 50 CELRET 50 - - - - 
Black-throated Sparrow 5  0.8 0.1 0.5 1.0  BR 100 - -  SALGOO 40 FRAPEN 20 PROVEL 20 OPUNTIA1 20 
Bullock's Oriole 1  12.0 0.0 - -  BR 100 - -  POPFRE 100 - - - - - - 
Bushtit 1  4.0 0.0 - -  BR 100 - -  POFRE 100 - - - - - - 
Cactus Wren 1  8.0 0.0 - -  CA 100 - -  CARGIG 100 - - - - - - 
Cassin's Kingbird 4  12.3 2.3 7.0 18.0  BR 100 - -  POFRE 100 - - - - - - 
Canyon Towhee 1  1.5 0.0 - -  BR 100 - -  FRAPEN 100 - - - - - - 
Copper's Hawk 1  7.0 0.0 - -  BR 100 - -  SALGOO 100 - - - - - - 
Common Yellowthroat 1  0.3 0.0 - -  BR 100 - -  BACSAL 100 - - - - - - 
Gilded Flicker 2  4.0 1.0 3.0 5.0  CA 100 - -  CARGIG 100 - - - - - - 
Gila Woodpecker 7  8.0 1.2 4.0 14.0  CA 100 - -  POPFRE 43 CARGIG 43 SALGOO 14 - - 
Gray Hawk 1  15.0 0.0 - -  BR 100 - -  POPFRE 100 - - - - - - 
House Finch 20  5.6 1.0 0.5 18.0  BR 95 BF 5  SALGOO 40 OPUNTIA2 20 POPFRE 15 OTHER 25 
Ladder-backed Woodpecker 3  4.7 2.4 - -  CA 100 - -  PROVEL 67 SALGOO 33     
Lesser Goldfinch 12  4.8 0.6 1.9 10.0  BR 100 - -  POPFRE 58 SALGOO 17 FRAPEN 8 BACSAL 8 
Lucy' Warbler 19  4.0 0.9 1.0 17.0  CA 73 BF 27  PROVEL 32 POPFRE 21 CELRET 16 FRAPEN 16 
Mourning Dove 6  1.8 0.7 0.0 4.0  BR 67 GR 33  PROVEL 100 - - - - - - 
Northern-beardless Tyrannulet 1  10.0 0.0 - -  BR 100 - -  FRAPEN 100 - - - - - - 
Northern Cardinal 6  1.8 0.2 1.0 2.5  BR 100 - -  SALGOO 50 FRAPEN 17 TAMARI 17 CELRET 17 
North. rough-winged Swallow 2  0.0 0.0 - -  GR 100 - -  N/A - - - - - - - 
Phainopepla 4  6.4 0.7 4.5 8.0  BR 100 - -  SALGOO 50 TAMARI 25 PROVEL 25 - - 
Purple Martin 3  7.0 0.0 - -  BR 100 - -  CARGIG 100 - - - - - - 
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1 BD = bridge; BF = bark flake; BR = branch; CA = cavity; and GR = ground. 
2 BACSAL = seep willow (Baccharis salicifolia); CARGIG = saguaro cactus (Carnegiea gigantea); CELRET = (Celtis reticulate); FRAPEN = velvet ash 
(Fraxinus pennsylvanica); OPUNTIA1 = prickly pair cacti spp. (Opuntia spp.); OPUNTIA2 = cholla cacti spp. (Opuntia spp.); POPFRE = Fremont cottonwood 
(Populus fremontii); PROVEL = velvet ash (Prosopis velutina); SALGOO = Goodding willow (Salix gooddingii); TAMARI = tamarisk spp. (Tamaricaceae 
spp.); ZIZOBT = graythorn (Ziziphus obtusifolia). 
 



Table 7 Cont.   
   Nest height (m)  Nest substrate1  Species of plant comprising substrate2 
Species n  x  SE Min Max  1st % 2nd %  1st % 2nd % 3rd % 4th % 
Rufous-winged Sparrow 1  1.5 0.0 - -  BR 100 - -  TAMARI 100 - - - - - - 
Song Sparrow 7  0.7 0.2 0.0 1.3  BR 86 GR 14  BACSAL 100 - - - - - - 
Summer Tanager 4  9.8 1.3 6.0 12.0  BR 100 - -  FRAPEN 50 POPFRE 25 CELRET 25 - - 
Vermillion Flycatcher 20  8.0 1.1 1.5 18.0  BR 100 - -  POPFRE 40 PROVEL 25 SALGOO 20 FRAPEN 15 
Verdin 37  3.3 0.3 1.0 12.0  BR 100 - -  PROVEL 35 ZIZPHUS 22 FRAPEN 11 CELRET 11 
Western Kingbird 2  14.0 6.0 8.0 20.0  BR 100 - -  FRAPEN 100 - - -  - - 
White-winged Dove 24  3.6 0.5 2.0 12.0  BR 100 - -  PROVEL 33 CELRET 25 SALGOO 21 OTHER 21 
Yellow-breasted Chat 39  1.4 0.1 0.4 3.5  BR 100 - -  BACSAL 59 TAMARI 7 OTHER 34   
Yellow-billed Cuckoo 1  3.5 0.0 - -  BR 100 - -  POPFRE 100 - - - - - - 
Yellow Warbler 5  10.1 1.9 4.4 16.0  BR 100 - -  POPFRE 60 PROVEL 20 SALGOO 20 - - 
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Table 8.  Average clutch sizes of 18 species of riparian birds for which we were able to 
determine nest contents of ≥1 nest at 4 study sites (Boquillas, Cienega Creek, 
Fairbanks, and Rincon Creek) located in riparian woodlands of southeastern Arizona, 
April-July 2006. 
  Clutch size 
Species n x  SE Min Max 
Abert’s Towhee 6 3.2 0.17 3 4 
Broad-billed Hummingbird 4 1.8 0.25 1 2 
Black-chinned Hummingbird 16 2.0 0.09 1 3 
Bell’s Vireo 25 3.0 0.09 2 4 
Black-throated Sparrow 1 3.0 - - - 
Canyon Towhee 1 2.0 - - - 
Common Yellowthroat 1 3.0 - - - 
House Finch 3 3.3 0.33 3 4 
Lesser Goldfinch 1 3.0 - - - 
Lucy’s Warbler 2 3.5 0.50 3 4 
Mourning Dove 6 1.8 0.17 1 2 
Northern Cardinal 4 2.8 0.25 2 3 
Rufous-winged Sparrow 1 4.0 - - - 
Song Sparrow 2 3.5 0.50 3 4 
Vermillion Flycatcher 3 2.7 0.33 2 3 
Verdin 3 3.3 0.33 3 4 
White-winged Dove 15 2.0 0.10 1 3 
Yellow-breasted Chat 24 3.3 0.11 2 4 



 
“dry” study sites because of the almost complete absence of nesting attempts by these species at 
our “dry” study site at Rincon Creek.   
 
For example, we found a total of 42 nests of Bell’s Vireos (our focal nest-monitoring species) of 
which 98% were located at our 3 “wet” study sites (60% at Cienega Creek, 19% at Fairbanks, 
and 19% at Boquillas) and 2% were located at our “dry” study site at Rincon Creek.  Because of 
the lack of Bell’s Vireo nesting attempts at Rincon Creek, we were also unable to compare nest 
predation rates or nestling growth rates between “wet” and “dry” study sites during the 2006 
breeding season.  Nevertheless, we did collect data on Bell’s Vireo breeding biology and 
reproductive success within our study area.  We determined the earliest and latest initiation dates 
for Bell’s Vireo nests as 27 April and 30 July, respectively.  Forty of the 42 Bell’s Vireo nests 
survived until at least the start of the laying period.  Brown-headed Cowbirds parasitized 45% of 
these 40 nests, laying an average of 1.2 (SE = 1.00; range 1-2) eggs per Bell’s Vireo nest.  Daily 
nest survival was 0.890 (95% CI = 0.845-0.936) for the laying and incubation periods and 0.766 
(95% CI = 0.645-0.887) for the nestling period.  Overall daily nest survival (laying through 
nestling periods) was 0.865 (95% CI = 0.820-0.909) and overall nesting success was 2%.  Of the 
33 nests that failed, 42% failed due to Brown-headed Cowbird nest parasitism, 42% failed due to 
nest predators, 12% failed for unknown reasons, and 6% failed due to abandonment by adults.  
Successful Bell’s Vireo, nests produced an average of 1.6 (SE = 0.26; range 1-3) fledglings per 
nest.    
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DISCUSSION  
 
Our results confirm findings from numerous other studies showing that riparian woodlands in the 
desert southwest have substantially higher avian species richness and relative abundance than 
adjacent uplands (Johnson et al. 1977, Engel-Wilson and Ohmart 1978, Ohmart and Anderson 
1982).  We found that riparian areas (at a subset of our study sites) contained 68% more species 
and 75% more individual birds compared to adjacent uplands, with this pattern holding true for 
both the breeding and non-breeding bird communities.  Moreover, our results indicate that the 
presence of riparian areas positively influences avian species richness and relative abundance in 
upland areas adjacent to riparian woodlands.  This effect is not linear and decreases rapidly with 
distance from the riparian area.  These results underscore the importance of riparian woodlands 
for many species of birds in the desert southwest and highlight the continued need to protect 
riparian woodlands because of the disproportionate number of birds that depend on this critical 
resource.   
 
The high species richness and abundance of birds in riparian woodlands relative to surrounding 
uplands is commonly attributed to the structural complexity of the riparian vegetation (Anderson 
and Ohmart 1977, Bull and Skovlin 1982, Knopf and Samson 1994).  We sought to identify 
whether the presence and extent of surface water in riparian areas had an additional effect on bird 
parameters after controlling for this important association.  At the community level, we were 
unable to detect associations between surface water and either avian species richness or total 
relative abundance.  Instead, these bird parameters tended to be positively associated with the 
volume of velvet mesquite in the understory, mid-story, or canopy.  Velvet mesquite is a species 
that supports high densities of arthropods (a primary food resource for birds) due to its numerous 
flowers and rich pollen and nectar resources (Neff et al 1978, Simpson et al. 1977).  At the 
species level, we were also unable to detect associations between surface water and relative 
abundance for the majority of bird species that we analyzed.  However, we did detect positive 
associations between surface water and relative abundance for Black Phoebe, Wilson’s Warbler, 
Common Yellowthroat, and Song Sparrow.   
 
The Black Phoebe (Fig. 9) is a year-round resident in southern Arizona and is described as being 
“invariably associated with water” (Wolf 1997; p. 1) and “seldom encountered away from water 
sources” (Corman and Wise-Gervais 2005; p. 312).  Black Phoebes feed primarily on aerial 
insects, often within a few meters of standing or flowing surface water, and require mud to 
construct nests (Wolf 1997).  Although Black Phoebes are a locally common breeder in riparian 
woodlands of Arizona (Corman and Wise-Gervais 2005), destruction of riparian woodlands and 
diversion of water from drainages represent major threats to this species (Wolf 1997).  Our 
results for black phoebe not only confirm this species affinity for surface water, but also provide 
the first quantitative measure of the strength of this association in riparian woodlands of the 
desert southwest.  For example, using our predictive model for Black Phoebe (see results), we 
estimate that bird survey points in riparian woodlands with substantial surface water (e.g., 1,000 
m2 within 50 m of a survey point) will have an average relative abundance of 0.998 black 
phoebes, whereas bird survey points in riparian woodlands with less surface water (e.g., 225 m2 
within 50 m of a survey point) will have an average relative abundance of 0.223 Black Phoebes.  
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Figure 9.  A Black Phoebe perched on a cottonwood branch at the Cienega Creek study site. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
We also found that Song Sparrows, Wilson’s Warblers, and Common Yellowthroats were 
positively associated with presence and extent of surface water.  Song Sparrows inhabit areas of 
dense undergrowth near perennial waterways, ponds, and marshes in arid areas such as southern 
Arizona (Arcese et al. 2002, Corman and Wise-Gervais 2005).  Although the Song Sparrow is a 
locally common resident in Arizona, disturbance to Song Sparrow habitat presents a threat to this 
species in the desert southwest (Arcese et al. 2002).  The Wilson’s Warbler is a Neotropical 
migrant that does not breed in Arizona but utilizes riparian woodlands during its spring and fall 
migrations across the state.  During migration, Wilson’s Warblers primarily inhabit dense 
understory vegetation within riparian woodlands (Ammon and Gibert 1999).  Common 
Yellowthroats are found breeding in wet areas with dense undergrowth (Guzy and Ritchison 
1999, Corman and Wise-Gervais 2005) and are locally common in wetlands and riparian areas in 
Arizona (Corman and Wise-Gervais 2005).  Populations of both Common Yellowthroats and 
Wilson’s Warblers are threatened by degradation of riparian woodlands in the western U.S. 
(Ammon and Gibert 1999, Guzy and Ritchison, 1999).   
 
As stated above, previous research indicates that Song Sparrows, Wilson’s Warblers, and 
Common Yellowthroats all share a strong affinity for dense understory vegetation near water in 
riparian woodlands (Ammon and Gibert 1999, Arcese et al. 2002, Guzy and Ritchison 1999, 
Corman and Wise-Gervais 2005).  During the current study, we were able to detect some 
positive associations between understory vegetation and relative abundance for these 3 species 
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(e.g., positive association between volume of grass in understory and relative abundance of 
Common Yellowthroats).  However, our inability to detect additional associations with 
understory vegetation likely resulted from the removal of understory vegetation from some our 
study sites by the 2006 floods (i.e., before we had a chance to sample vegetation).  Consequently, 
we cannot rule out the possibility that song sparrows, Wilson’s warblers, and common 
yellowthroats were associated primarily with dense understory vegetation and secondarily with 
presence and extent of surface water within our study area.  Nevertheless, given that dense 
understory vegetation and surface water are commonly associated with one another in riparian 
woodlands of Arizona (Corman and Wise-Gervais 2005), loss of surface water that leads to the 
loss of adjacent understory vegetation would likely have a negative affect on populations of these 
3 bird species in the region. 
 
In addition to looking for associations with surface water, we also sought to identify potential 
ecological processes (e.g., food resources, nest predation) underlying these associations.  We 
lacked sufficient data to be able to compare nest predation rates between “wet” and “dry” sites 
for Bell’s vireo, our focal nest monitoring species.  However, results from our aerial arthropod 
sampling indicate that aerial arthropod biomass was greater in “wet” versus “dry” sites for 
several arthropod orders.  For example, we found that areas with increased surface water had on 
average 10.5 mg of additional fly (Diptera) dry biomass per trap.  Birds that prey heavily upon 
flies, such as Wilson’s Warblers (Ammon and Gibert 1999), may benefit from foraging in 
riparian woodlands that have greater surface water because of the increased fly biomass in these 
areas.  We need to conduct additional arthropod sampling to confirm or refute this association 
and to control for the effects of vegetation structure and composition on aerial arthropod biomass 
(which we did not do during this study).  In addition, a diet analysis of migratory and breeding 
birds would provide a direct measure of the type and frequency of arthropods utilized as food 
resource in riparian woodlands of the desert southwest. 
 
Because native riparian trees are highly sensitive to changes in groundwater levels in the desert 
southwest (Brown 1994, Ohmart 1994, Webb and Leake 2005), rapid lowering of groundwater 
levels can kill riparian trees within a short period of time (Webb and Leake 2005).  To examine 
this potential threat, we sought to determine how the health of riparian vegetation (as measured 
by the proportion of live to dead vegetation) influenced avian species richness and relative 
abundance within our study area.  We were unable to detect associations between any of our bird 
parameters and the health of riparian vegetation in either the mid-story or the canopy of riparian 
woodlands.  However, it was clear from an examination of our 17 study sites (and especially 
Rincon Creek; Figs. 8a-b), that we did not have a representative sample of sites to adequately 
examine this issue.  Powell (2004) noted that some of the riparian trees along Rincon Creek 
appeared to be dead or dormant in 2004.  We observed a similar phenomenon in 2006, although 
to a much greater extent (Fig. 10).  The exact cause of this tree die-off remains undetermined, but 
the combination of almost 8 years of drought in the region and current levels of groundwater 
pumping in the area are likely contributing to the recent decline in the health of this riparian 
woodland (D. Swann, Saguaro National Park, Personal Communication).  Further research is 
needed to examine this issue, especially at sites like Rincon Creek where ≥ 60% of vegetation 
volume in the canopy and in the mid-story was dead or dormant.   
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Figure 10.  The Rincon Creek study site in July 2006.  Note the large dead/dormant Fremont 
cottonwood and Arizona sycamores trees lining the stream channel in the center of the 
photograph.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Perhaps more informative than our comparison of data collected at Rincon Creeks with those 
collected at our other 16 study sites is a comparison of data collected at Rincon Creek with those 
collected by Powell (2004) only two years previously (i.e., at the start of the tree die-off along 
Rincon Creek).  Powell (2004) detected considerably more Yellow Warblers and Bell’s Vireos at 
Rincon Creek during bird surveys than we did during our surveys in 2006.  For instance, Powell 
(2004) found that Yellow Warbler was the 10th most abundant species at Rincon Creek in 2004, 
whereas, we detected only a single, non-singing yellow warbler during all of our replicate 
surveys in 2006.  Moreover, Powell (2004) found evidence of breeding for Yellow Warblers, 
Bell’s Vireos, and Summer Tanagers at Rincon Creek in 2004; whereas, we found no Yellow 
Warbler nests, only 1 Bell’s Vireo nest, and only 2 Summer Tanager nests, despite spending 
considerably more person-hours in the field nest searching than was spent in 2004 (B. Powell, 
University of Arizona, personal communication).  The change in breeding activity was 
particularly pronounced for Bell’s Vireo.  Powell (unpublished data) found 9 Bell’s Vireo nests 
along Rincon Creek prior to 2004, but we found only 1 nest that failed even before it had been 
fully constructed.  Similar declines in Bell’s Vireos populations have been observed along the 
Colorado River following habitat destruction during the 1970s and 1980s (Ohmart 1994).  The 2 
Summer Tanager nests that we found at Rincon creek were located in clumps of mistletoe 
(Fig.11; unlike Summer Tanager nests found at our 3 other nest-monitoring study sites), perhaps 
because mistletoe represented the best available cover for these birds within the dying riparian  
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Figure 11.  Nest of a summer tanager at the Rincon Creek study site in July 2006.  Note how the 
nest is located in the best available cover, a small clump of mistletoe in a dying velvet ash tree.  
The nest is indicated by the white arrow in the photograph.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
canopy along Rincon Creek.  Riparian obligate species such as Bell’s Vireo, Yellow Warbler, 
and Summer Tanager appear to be in decline in riparian woodlands along Rincon Creek.  
Compared to Powell’s (2004) data, Lucy’s Warbler, Rufous-winged Sparrow, and 
riparian/upland species such as Gambel’s Quail, Mourning Dove, and Gila Woodpecker were the 
only species that did not appear to be experiencing declines at Rincon Creek.  Lucy’s Warblers 
breed in mesic riparian woodlands (e.g., cottonwood-willow woodland) in southeastern Arizona 
but they’re also a common breeder in more xeric riparian woodlands and mesquite-grasslands 
throughout the region (Johnson et al. 1997, Kirkpatrick et al. 2002).  This species may do better 
with drier climatic conditions compared to riparian obligate species such as Bell’s Vireo, Yellow 
Warbler, and Summer Tanager that nest primarily in live foliage of riparian trees (Powell 2004).  
For example, Lucy’s Warblers typically nest in cavities and behind dead bark flakes (Johnson et 
al. 1997) and we found numerous Lucy’s Warbler nests in cavities and bark flakes of the dead or 
dying trees along Rincon Creek.   
 
MANAGEMENT IMPLICATIONS  
 
Groundwater use in Arizona has increased rapidly during the 20th century (Webb and Leake 
2005) and will continue to increase as human populations grow in the desert southwest.  In light 
of this threat, many riparian woodlands face an uncertain future, perhaps none more so than the 
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riparian woodland along the Upper San Pedro River.  Groundwater use at Fort Huachuca 
Military Reservation and the City of Sierra Vista has not substantially reduced groundwater 
levels in the alluvial aquifer; however, future groundwater developments in the area pose a major 
threat to nearby riparian woodlands along the Upper San Pedro River (Stromberg et al. 1996, 
Pool and Coes 1999).  We believe that riparian bird communities along the Upper San Pedro 
River (and elsewhere in the desert southwest) are threatened in 2 ways by future groundwater 
loss.  First, should groundwater levels fall to the point where surface water flows are reduced or 
eliminated (i.e., a “Stage 2” effect of groundwater pumping; Webb and Leake 2005), populations 
of bird species such as Black Phoebes, Wilson’s Warblers, Common Yellowthroats, and Song 
Sparrows are likely to decline.  Second, should groundwater levels fall to the point that riparian 
vegetation is strongly effected (i.e., a “Stage 3” effect of groundwater pumping; Webb and Leake 
2005), populations of many other bird species, including riparian obligate birds like Bell’s Vireo, 
Yellow Warbler, and Summer Tanager, are likely to decline.  Continued drought conditions in 
the desert southwest are likely to compound problems associated with groundwater withdrawal 
in the foreseeable future (Webb and Leake 2005).    
 
Developing a sustainable water management plan is critical for Fort Huachuca and other military 
installations located in the southwestern U.S.  If no effort is made to preserve the health of 
riparian woodlands in the desert southwest (including riparian woodlands on or near military 
installations), the potential loss of breeding, wintering, and/or migratory habitat could be 
substantial for many bird species, especially if groundwater loss is great enough to degrade or 
eliminate riparian vegetation.  Most riparian woodlands in the desert southwest have already 
been altered by human development, cattle grazing, groundwater withdrawal, or surface water 
diversions (Ohmart 1994, Webb and Leake 2005).  Thus, we need to protect the health of the 
remaining riparian woodland in the region given the sheer number of bird species that are 
dependent upon this threatened resource.  Military readiness could be jeopardized if limited 
military resources are diverted from the military’s mission at Fort Huachuca Military 
Reservation (and at other military installations in the southwestern U.S.) to deal with the 
recovery of potentially dozens of declining populations of birds.  Results from this study provide 
quantitative data that will allow resource managers on military lands to better predict how 
abundance and diversity riparian birds will be affected by future reductions in ground and 
surface water levels on or near military installations in the desert southwest. 
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Appendix 1.  Maps of 17 study sites in southeastern Arizona providing detailed views of 
each study sites.  See Figure 1 for an overview of the study area and Appendix 2 for 
UTM coordinates of the bird survey points at each study site. 
 
 
 
 
 
 
 
 
1) ARAVAIPA CANYON 
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2) ARIVACA CANYON  



 
 
3) BEUHMAN CANYON 
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4) BOQUILLAS 



 
 
5) BROWN CANYON 
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6) CIENEGA CREEK 



  
 
7) FAIRBANKS 
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8) GRAY HAWK 



 
 
9) HUNTER WASH 
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10 & 11) LOWER AND UPPER HOT SPRINGS 



 
 
12) LAS CIENGAS 
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13) POSTA QUEMADA 



 
 
14) RINCON CREEK 
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15) TUMACACORI 



 
 
16 & 17) UPPER AND LOWER SABINO CREEK 



 











Appendix 2.  UTM coordinates (NAD 83) for bird survey points along riparian (R) and upland (U2, U5) survey routes at 17 riparian study sites in southeastern AZ. 
 Aravaipa Creek (R)  Arivaca Creek (R)  Boquillas (R)  Brown Canyon (R)  Cienega Creek (R)  Fairbanks (R) 



Point  North East   North East  North East  North East  North East  North East 
1 539957 3639456   465096 3495295  577247 3506387  448077 3514786  534052 3542378  576316 3511522 
2 539984 3639520   464994 3495280  577190 3506302  448176 3514764  534018 3542479  576289 3511617 
3 540045 3639600   464920 3495349  577094 3506268  448254 3514702  534081 3542566  576251 3511710 
4 540128 3639677   464853 3495424  576995 3506284  448335 3514643  534027 3542650  576228 3511807 
5 540197 3639667   464756 3495451  576898 3506299  448431 3514614  533937 3542626  576209 3511903 
6 540278 3639674   464731 3495549  576812 3506351  448530 3514603  533855 3542568  576253 3511994 
7 540372 3639721   464675 3495634  576772 3506443  448627 3514576  533752 3542524  576272 3512092 
8 540415 3639834   464626 3495725  576712 3506522  448651 3514481  533659 3542523  576239 3512186 
9 540390 3639935   464558 3495797  576612 3506537  448704 3514396  533612 3542615  576166 3512255 



10 540386 3640043   464483 3495869  576511 3506529  448784 3514315  533574 3542699  576077 3512208 
11 540373 3640150   464404 3495932  576414 3506489  448883 3514310  533467 3542683  576078 3512309 
12 540386 3640282   464328 3495999  576314 3506472  448986 3514139  533358 3542716  576122 3512398 
13 540420 3640359   464262 3496077  - -  449050 3514062  533255 3542701  - - 
14 540451 3640466   464241 3496175  - -  449147 3514086  533144 3542714  - - 
15 540509 3640574   - -  - -  - -  533051 3542666  - - 



            
 Gray Hawk (R)  Hunter Wash (R)  L. Hot Springs (R)  L. Sabino Creek (R)  Tumacacori (R)  U. Hot Springs (R) 



Point  North East   North East  North East  North East  North East  North East 
1 579765 3497085   583923 3482951  570330 3578846  517759 3574112  495692 3492010  571747 3577937 
2 579665 3497095   583837 3483003  570323 3578958  517756 3574011  495717 3492107  571698 3578030 
3 579577 3497137   583756 3483063  570267 3579054  517771 3573912  495732 3492201  571699 3578146 
4 579535 3497228   583702 3483147  570250 3579160  517866 3573873  495726 3492298  571583 3578209 
5 579513 3497326   583729 3483242  570254 3579267  517871 3573773  495700 3492399  571539 3578317 
6 579509 3497424   583789 3483323  570180 3579342  517883 3573674  495708 3492503  571418 3578279 
7 579462 3497512   583773 3483421  570073 3579359  517859 3573577  495711 3492602  571333 3578350 
8 579371 3497555   583709 3483498  570024 3579459  517925 3573501  495714 3492705  571291 3578455 
9 579271 3497537   583660 3483585  570024 3579569  517944 3573401  495702 3492810  571218 3578533 



10 579195 3497603   583590 3483659  569993 3579668  518007 3573324  495681 3492914  571117 3578484 
11 579098 3497633   583535 3483745  569948 3579764  518050 3573234  - -  571011 3578460 
12 579017 3497691   583528 3483844  569889 3579846  518133 3573166  - -  570989 3578565 
13 - -  - -  569779 3579861  - -  - -  570892 3578611 
14 - -  - -  569671 3579837  - -  - -  570810 3578545 
15 - -   - -  569584 3579898  - -  - -  570715 3578502 
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Appendix 2. Cont. 
 U. Sabino Creek (R)  Buehman Canyon (R)  Las Cienegas (R)  Las Cienegas (U2)  Las Cienegas (U5)  Rincon Creek (R) 



Point  North East  North East  North East  North East  North East  North East 
1 517800 3575733   542193 3583040  539047 3521909  539339 3521912  539683 3522100  536258 3554850 
2 517798 3575633   542232 3583132  539057 3522010  539326 3522011  539731 3522191  536156 3554799 
3 517867 3575562   542301 3583208  539067 3522112  539330 3522112  539753 3522286  536066 3554760 
4 517837 3575466   542280 3583307  539127 3522193  539373 3522203  539814 3522370  535961 3554775 
5 517807 3575369   542289 3583406  539163 3522291  539418 3522292  539828 3522478  535866 3554708 
6 517760 3575280   542329 3583501  539202 3522384  539457 3522384  539843 3522583  535766 3554735 
7 517727 3575186   542312 3583601  539231 3522483  539495 3522474  - -  535664 3554720 
8 517767 3575096   542329 3583706  539300 3522557  539543 3522560  - -  535569 3554759 
9 517815 3575008   542268 3583786  539328 3522650  539563 3522657  - -  535473 3554785 



10 517822 3574909   542296 3583882  539264 3522727  539568 3522757  - -  535386 3554842 
11 517818 3574809   542275 3583980  - -  - -  - -  - - 
12 - -  542325 3584066  - -  - -  - -  - - 
13 - -  542391 3584141  - -  - -  - -  - - 
14 - -  542487 3584172  - -  - -  - -  - - 
15 - -   542499 3584273  - -  - -  - -  - - 



                 
 Rincon Creek (U2)  Rincon Creek (U5)  Posta Quemada (R)  Posta Quemada (U2)  Posta Quemada (U5)    



Point  North East   North East  North East  North East  North East    
1 536331 3555056   536311 3555354  534144 3546046  534052 3546138  533929 3546481    
2 536228 3555053   536210 3555347  534245 3546034  534123 3546208  533976 3546569    
3 536126 3555045   536099 3555342  534306 3546114  534165 3546301  534026 3546655    
4 536035 3555008   536007 3555305  534355 3546203  534222 3546384  534087 3546732    
5 535936 3554997   535907 3555296  534395 3546295  534261 3546477  534143 3546813    
6 535834 3555002   535807 3555300  534439 3546388  534312 3546564  534184 3546905    
7 535728 3555015   535707 3555314  534492 3546468  534372 3546643  534241 3546986    
8 535629 3555011   535608 3555310  534552 3546549  534432 3546725  534262 3547084    
9 535524 3555019   535508 3555324  534610 3546631  534491 3546806  534294 3547181    



10 535431 3555055   535412 3555354  - -  - -  - -    
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EXECUTIVE SUMMARY 
 
Riparian woodlands in the desert southwest are an extremely important resource because they 
constitute <1% of the desert landscape, yet typically support >50% of the breeding birds.  
Riparian woodlands also provide shelter and critical food resources for dozens of species of 
Neotropical migratory birds that alight in these woodlands during their spring and fall migrations 
across the desert southwest.  Groundwater withdrawal (and subsequent loss of surface water) to 
support urban developments in the desert southwest has the potential to degrade or eliminate 
riparian woodlands throughout the region, including riparian woodlands along the Upper San 
Pedro River adjacent to Fort Huachuca Military Reservation in Arizona.  Military readiness 
could be jeopardized if limited military resources are diverted from the military’s mission at Fort 
Huachuca Military Reservation (and at other military installations in the southwestern U.S.) to 
deal with the recovery of potentially dozens of declining populations of birds. The objective of 
this research project was to assess the value of riparian woodlands to the health and persistence 
of avian communities in the desert southwest.  Specifically, we sought to quantify the extent to 
which both surface water and the health of riparian vegetation influence the abundance and 
diversity of riparian birds.  Ultimately, our objective was to develop a set of models to allow 
resource managers on military lands to better predict the effects of future groundwater 
withdrawal/surface water depletion on riparian bird communities along the Upper San Pedro 
River and elsewhere in the desert southwest.  From March to October 2006, we surveyed birds, 
sampled vegetation, and measured surface water at 17 study sights located in riparian woodlands 
throughout southeastern Arizona, including 4 study sites situated along the Upper San Pedro 
River near Fort Huachuca Military Reservation.  We also sampled avian food resources (i.e., 
aerial arthropods) and monitored nests of riparian bird species at a subset of these study sites.  
We used multiple linear regression to examine the role of surface water and the health of riparian 
vegetation on bird parameters while controlling for potentially confounding variables such as 
vegetation structure and composition.   We detected positive associations between the presence 
and extent of surface water and relative abundance for 4 species of birds: black phoebe, Wilson’s 
warbler, common yellowthroat, and song sparrow.  In addition, we found evidence of substantial 
declines in populations of riparian obligate bird species (including Bell’s Vireo, Yellow Warbler, 
and Summer Tanager) following groundwater withdrawal and a subsequent tree die-off at one of 
our 17 study sites.  We believe that riparian bird communities along the Upper San Pedro River 
(and elsewhere in the desert southwest) are threatened in 2 ways by future groundwater loss.  
First, should groundwater levels fall to the point where surface water flows are reduced or 
eliminated, populations of common bird species such as Black Phoebes, Wilson’s Warblers, 
Common Yellowthroats, and Song Sparrows are likely to decline.  Second, should groundwater 
levels fall to the point that riparian vegetation is strongly effected, populations of many other 
bird species, including riparian obligate birds like Bell’s Vireo, Yellow Warbler, and Summer 
Tanager, are likely to decline.  Continued drought conditions in the desert southwest are likely to 
compound the problems associated with groundwater withdrawal in the foreseeable future.  
Results from this study provide quantitative data and predictive models that will allow resource 
managers on military lands to better predict how abundance and diversity of riparian birds will 
be affected by future reductions in ground and surface water levels near military installations in 
the desert southwest. 
. 
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INTRODUCTION  
 
Riparian woodlands in the desert southwest (Fig. 1) are an extremely important resource because 
they constitute less than 1% of the desert landscape yet typically support greater than 50% of the 
breeding birds (Johnson et al. 1977).  Riparian woodlands also provide critical stopover habitat 
for hundreds of migratory bird species (Skagen et al. 1999).  The high species richness of birds 
in riparian woodlands relative to surrounding vegetative communities is commonly attributed to 
the structural complexity of the vegetation (Anderson and Ohmart 1977, Bull and Skovlin 1982, 
Knopf and Samson 1994).  However, the surface water itself may be equally or more important 
because riparian areas with standing or flowing surface water support higher densities of 
invertebrate prey.  Little is known about the role that surface water itself plays in determining the 
relative value of riparian woodlands to birds in the desert southwest.  If surface water directly 
enhances the value of riparian woodlands for birds, even relatively small reductions in the 
groundwater table may have large repercussions on abundance and species composition of the 
avian community.  Recent droughts and increasing water needs of a growing human population 
are leaving many areas in the region more and more reliant on groundwater.   
 
The Upper San Pedro River, adjacent to Fort Huachuca Military Reservation and the City of 
Sierra Vista, Arizona, is the southwest’s largest undammed river and supports one of the largest 
riparian woodlands in the southwestern U.S (Krueper 2003).  Over 400 species of birds 
(including approximately 100 breeding and 250 migrant species) have been recorded in these 
riparian woodlands.  Almost all of these species are protected under the Migratory Bird Treaty 
Act.  Groundwater withdrawal to support Fort Huachuca and the growing development 
associated with the City of Sierra Vista and Cochise County has the potential to degrade or even 
destroy the riparian woodlands along the Upper San Pedro River.  Besides the Upper San Pedro 
River, rapidly expanding human populations near other important riparian areas in the southern 
Arizona (e.g., Rincon Creek near Tucson, Santa Cruz River near Green Valley) have the 
potential to negatively impact riparian woodlands throughout the region.  Other military bases in 
the southwestern U.S. have riparian woodlands (e.g., Fort Hood) or are located adjacent to areas 
with riparian woodlands (e.g., White Sands Missile Range) and may face similar problems in the 
foreseeable future.  The loss or degradation of riparian woodlands throughout the desert 
southwest is a serious and growing threat to numerous species of birds that depend on these areas 
for breeding, wintering, and/or migratory habitat.   
 
As part of a regional ecosystem initiative, Arizona Partners in Flight has identified low-elevation 
riparian woodland as a top priority habitat in need of conservation because it contains a 
tremendous diversity of birds and because it is severely threatened (Latta et al. 1999).  Three bird 
species that inhabit low-elevation riparian habitat are considered Arizona Partners in Flight 
priority species of conservation concern: Southwestern Willow Flycatcher (Empidonax traillii 
extremus), Western Yellow-billed Cuckoo (Coccyzus americanus occidentalis), and Lucy’s 
Warbler (Vermivora luciae).  The Southwestern Willow Flycatcher is federally listed as 
endangered and the western Yellow-billed Cuckoo is a candidate for listing.  Both species are 
found breeding along the Upper San Pedro River and in other riparian woodlands in southern 
Arizona.  An additional eight species that inhabit low-elevation riparian woodlands are 
considered Arizona Partners in Flight preliminary species of conservation concern.  These 
species include the Brown-crested Flycatcher (Myiarchus tyrannulus), Northern Beardless- 
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Figure 1.  Photographs showing typical riparian vegetation along Aravaipa Creek (top photo) and 
the San Pedro River (near Gray Hawk Nature Center; bottom photo), two perennially flowing 
streams located in southeastern Arizona.  The tree species visible in the photographs include 
Fremont cottonwood (Populus fremontii) and Goodding willow (Salix gooddingii).   
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Tyrannulet (Camptostoma imberbe), Bell’s Vireo (Vireo bellii), Yellow Warbler (Dendroica 
petechia), Rufous-winged Sparrow (Aimophila carpalis), Abert’s Towhee (Pipilo aberti), and 
Summer Tanager (Piranga rubra; Latta et al. 1999).   
 
Efforts to protect the function and sustainability of riparian bird communities in the desert 
southwest require predictions about the potential effects of groundwater withdrawal (and 
subsequent surface water depletion) on the natural resources in this important vegetation type.  
Therefore, the goal of this research project was to assess the value of riparian woodlands to the 
health and persistence of avian communities in the desert southwest.  Specifically, we sought to 
quantify the extent to which surface water and the health of riparian vegetation (i.e., the 
proportion of dead to live vegetation) influence the abundance and diversity of riparian birds.  
Ultimately, our objective was to develop a set of models to allow resource managers on military 
lands to better predict the ultimate effects of future groundwater withdrawal/surface water 
depletion on riparian bird communities along the Upper San Pedro River and elsewhere in the 
desert southwest.  To facilitate the development of these models, we tested the following 
statistical hypotheses.  The first 3 hypotheses sought to identify associations while the last 4 
hypotheses sought to elucidate potential ecological processes (e.g., food availability, nest 
predation) underlying these associations. 
 



1) Riparian areas have higher avian species richness and relative abundance (for each 
species) than surrounding uplands 



 
2) Amount of surface water in the 50 m surrounding a survey point is positively correlated 



with avian species richness and relative abundance (for each species) 
 



3) Amount of dead or dormant riparian vegetation in the 50 m surrounding a survey point is 
negatively correlated with avian species richness and relative abundance (for each 
species)  



 
4) Arthropod biomass is greater in riparian areas with substantial amounts of surface water 



compared to riparian areas lacking standing water 
 



5) Clutch size is higher in riparian areas with substantial amounts of surface water compared 
to riparian areas lacking standing water (for a subset of focal species) 



 
6) Nestling growth rates are higher in riparian areas with substantial amounts of surface 



water compared to riparian areas lacking standing water (for a focal species) 
 



7) Probability of nest depredation is lower in riparian areas with substantial amounts of 
surface water compared to riparian areas lacking surface water (for a focal species) 



 
Maintaining the health of riparian woodlands (and their associated bird communities) is a top 
priority for the agencies that are mandated to protect and/or enhance natural resources in the 
desert southwest.  Therefore, we sought to create partnerships among all of the federal agencies, 
state agencies, local agencies, and non-governmental organizations that have a vested interest in 
protecting riparian woodlands in the desert southwest during the current study (e.g., the U.S. 
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Bureau of Land Management, the U.S. Fish and Wildlife Service, the U.S. Forest Service, the 
National Park Service, the Arizona Game and Fish Department, Pima County Parks and 
Recreation Department, The Gray Hawk Nature Center and The Nature Conservancy).   Loss or 
degradation of riparian woodlands is an especially important issue for the Department of Defense 
(DoD) in the desert southwest because groundwater withdrawal has the potential to curtail 
installations’ missions and reduce military readiness should ineffective action be taken to protect 
the health of vulnerable riparian woodlands on or near military bases (e.g., Fort Huachuca, Fort 
Hood, and White Sands Missile Base).  By being able to better predict the effects of groundwater 
withdrawal on bird communities, the DoD and other agencies can work proactively to protect 
these areas before riparian woodlands become degraded and bird populations become threatened 
or endangered.  This research project addressed an emerging issue that will only become more 
important as an expanding human population places more demands on limited groundwater 
resources in the desert southwest.  
 
STUDY AREA 
 
We conducted this research project in low-elevation riparian woodlands in an area of 
southeastern Arizona bounded by the Gila River to the North, the Altar Valley to the West, the 
Mexican border to the South, and the New Mexican border to the East (Fig. 2).  The study area 
straddled the division between the Sonoran Desert to the west and the Chihuahuan Desert to the 
East and was located between approximately 700 and 1,250 m elevation.  Climate in the region is 
arid/semi-arid with approximately 300 mm of precipitation falling per year in low-elevation 
areas.  Annual precipitation is bimodal with a brief summer season of localized thunderstorms 
followed by a longer winter season of widespread frontal storms.   
 
Cottonwood-willow (Fig. 1) and mixed-broadleaf riparian forests are the two major low-
elevation riparian forest types in the region (Brown 1994).  Both forest types are found along 
perennial and seasonally intermittent streams but cottonwood-willow forest is located primarily 
on alluvial soils on flood plains whereas mixed-broadleaf forest is located primarily along 
rubble-bottomed drainages (Brown 1994).  Dominant trees in cottonwood-willow forest include 
Fremont cottonwood (Populus fremontii) and Goodding willow (Salix gooddingii).  Dominant 
trees in mixed-broadleaf forest include Arizona sycamore (Plantanus wrightii), velvet mesquite 
(Prosopis velutina), velvet ash (Fraxinus velutina), Arizona walnut (Juglans major), Fremont 
cottonwood, and willows (Salix spp.).  These riparian forest types are often flanked by mesquite 
or mesquite-hackberry (Celtis spp.) woodlands located in the transitional area between the 
riparian forest and the surrounding uplands.   
 
METHODS 
 
Site Selection--We used a Geographic Information System (GIS; ArcInfo GIS software, 
Environmental Sciences Research Institute, Inc. 1999) to select potential sites within our study 
area that were broadly similar in terms of elevation, topography, and stream order.  Using the 
GIS, we identified all potential sites within our study area that were located between 700 and 
1,250 m elevation, that were not located in steep-sided canyons, and that contained streams 
classified as having stream orders of 4, 5, or 6 (Strahler 1952).  We then created a list of these 
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Figure 2. Study area in southeastern Arizona showing the locations of 17 study sites and the 
location of Fort Huachuca Military Reservation (bounded by red line) adjacent to the City of 
Sierra Vista and the San Pedro River.  See Appendix 2 for detailed maps of each study site. 
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potential study sites ranking sites highly if they were accessible (e.g., not on private land) and 
were near a USGS well and/or stream gauge.  We also consulted with local biologists and 
hydrologists to ensure that we had not omitted any potential study sites from consideration.   
 
We visited the top 20 potential study sites on our list during the winter/spring of 2006 to evaluate 
their suitability for the study.  We wanted the presence and extent of surface water to vary 
between study sites as well as within study sites (for a subset of sites).  Therefore, we sought to 
determine from the ground,  from USGS stream flow records,  and from discussions with local 
hydrologists and biologists whether each potential study site typically had perennial flowing 
surface water, seasonally or spatially intermittent surface water, or ephemeral surface water (i.e., 
flowing water present only after precipitation events).  Finally, we chose several additional study 
sites located in riparian woodlands along 2 larger, perennially-flowing streams in southeastern 
Arizona because of the acknowledged importance of their riparian woodlands to riparian bird 
communities in the region (Skagen et al. 1999, Krueper 2003).  Specifically, we chose 4 study 
sites along the Upper San Pedro River adjacent to Fort Huachuca Military Reservation and 1 
study site along the Santa Cruz River at Tumacacori National Historical Park (Fig . 2). All told, 
we selected 5 sites that had perennial flowing surface water, 9 sites that had intermittent surface 
water, and 3 sites that had ephemeral surface water (Table 1; Fig. 2; Appendix 1). 
 
Bird Survey Routes--At each of the 17 study sites, we established a “riparian” point-count bird 
survey route (henceforth “riparian survey route”) by using a hand-held Global Positioning 
System (GPS) receiver to locate survey points at 100-m intervals along a 900-1,500 m section of 
the stream channel (Appendix 2).  For larger, perennially-flowing streams, we placed survey 
points along one side of stream channel only.  For smaller streams, we alternated the placement 
of surveys points from one side of the stream channel to the other along the stream channel 
(determination of first survey point location decided by coin flip).  We changed the location of a 
survey point to the opposite stream bank if the riparian vegetation was too narrow on the original 
side (i.e., if >50% of the area within a 50-m radius of the survey point encompassed upland 
vegetation).  We placed each survey point 10 m away from the edge of the high-water channel to 
ensure that we could hear singing/calling birds above the noise of flowing water (B. Powell, 
University of Arizona, personal communication). 
 
We also established 2 “upland” point-count bird survey routes (henceforth “upland survey 
routes”) on one side of the stream channel at a sub-set of 4 of the study sites (Buehman Canyon, 
Las Cienegas, Posta Quemada, and Rincon Creek).  We flipped a coin to decide which side of 
the stream to place the 2 upland survey routes unless there were factors (e.g., steep slope, private 
property, presence of agriculture) that precluded the placement of the upland survey routes on 
one side of the stream.  To determine the distance of the first upland survey route from the 
stream, we first used a GPS receiver to measure the maximum distance of riparian vegetation 
from the stream on the side where the upland survey routes were to be placed.  We located the 
first upland survey route 200 m and the second upland survey route 500 m from the maximum 
distance of riparian vegetation from the stream.  We used a GPS receiver to locate survey points 
at 100-m intervals along each of the upland survey routes, both of which ran parallel to the 
stream channel.  Each upland survey route had the same number of survey points as the riparian 
survey route (except for the 500 m upland survey route at the Las Cienegas study site which had  
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only 6 survey points due to limited space).  To facilitate the relocation of survey points, we 
marked each survey point with a small piece of flagging, recorded Universal Trans Mercator 
(UTM) coordinates at the point (Appendix 2), and took digital photographs of the point. 
 
Bird Surveys--Before the start of the field season, we trained and tested field personnel in the 
identification of southwestern birds (both by sight and sound) and the estimation of distances to 
objects during a formal 2 week training session.  We conducted bird surveys from 15 March to 
15 June.  We selected this time period based on records of peak breeding activity for common 
riparian and upland birds found in and near riparian areas in Arizona (Corman and Wise-Gervais 
2005).  We surveyed birds along each survey route every 3 weeks (total of 4-5 replicate bird 
surveys per route per year) and alternated the direction in which we conducted surveys from one 
visit to the next.  Because the probability of detecting birds is negatively correlated with time of 
day and wind speed, we conducted all bird surveys in the early morning (between sunrise and 2 
hours after sunrise) on days without precipitation and with wind speeds <10 km/hr.   
 
We recorded temperature (°C), wind speed (km/hr) using a hand-held anemometer, and % cloud 
cover at the start and end of each survey along each survey route.  A total of 8 observers 
surveyed birds in 2006.  To reduce observer bias, we rotated observers during subsequent 
replicate surveys at all study sites except at the 4 study sites along the San Pedro River where, 



Table 1.  Seventeen study sites used to examine the link between groundwater withdrawal and 
surface water depletion on the health and persistence of riparian bird communities in 
southeastern Arizona in 2006.  Study sites are organized by the type of surface flow typical at 
each site. 



Name of Site 
Site 



Code Administering Agency  
# 



Pts. Surface Water 
Lower Hot Springs LHS The Nature Conservancy 15 Perennial 
Aravaipa Creek ARA The Nature Conservancy 15 Perennial 
Boquillas1 BOQ U.S. Bureau of Land Management 12 Perennial 
Gray Hawk1 GRA U.S. Bureau of Land Management 12 Perennial 
Tumacacori TUM National Park Service 10 Perennial 
Fairbanks1 FAI U.S. Bureau of Land Management 12 Intermittent 
Rincon Creek RIN National Park Service 10 Intermittent 
Arivaca Creek ARI U.S. Fish and Wildlife Service 14 Intermittent 
Brown Canyon BRO U.S. Fish and Wildlife Service 14 Intermittent 
Cienega Creek CIE Pima County Parks and Recreation Dept 15 Intermittent 
Upper Hot Springs UHS The Nature Conservancy 15 Intermittent 
Lower Sabino Creek LSA Private land 12 Intermittent 
Upper Sabino Creek USA U.S. Forest Service 11 Intermittent 
Buehman Canyon BEU U.S. Forest Service 15 Intermittent 
Hunter Wash1 HUN U.S. Bureau of Land Management 12 Intermittent 
Las Cienegas LLC U.S. Bureau of Land Management 10 Ephemeral 
Posta Quemada POS Pima County Parks and Recreation Dept 9 Ephemeral 
Rincon Creek RIN National Park Service 10 Ephemeral 
1 Sites located along Upper San Pedro River adjacent to Fort Huachuca Military Reservation 
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for logistical reasons, a single observer conducted all bird surveys.  To reduce temporal variance 
at the 3 sites were we had both upland and riparian bird survey routes, 3 observers 
simultaneously surveyed the 1 riparian and 2 upland survey routes during the morning survey 
period. At each survey point, observers waited 1 minute and then begin a count of all birds heard 
and/or seen during an 8-minute survey period.  For each bird detected, observers recorded the 
species and distance (m) from the survey point to the bird (measured with the aid of an infrared 
rangefinder).  Birds that were detected flying over the survey point were recorded as “flyovers”.  
In addition, observers recorded the 1-minute interval in which each bird was first detected during 
the 8-minute survey period and the type of detection (visual, auditory, or both).  
 
Surface Water Sampling--Once every 3 weeks during the bird breeding season (following each 
replicate bird survey), we estimated the presence and extent of surface water within a 50-m 
radius area surrounding each bird survey point at each study site using the following methods.  
We first walked the length of the survey route and mapped all flowing water and standing pools 
of water within approximately 100 m on either side of the survey route.  For each standing pool 
of water, we used a GPS receiver to collect UTM coordinates for the start and end points of the 
pool and measured the maximum width and length of the pool using a carpenter’s rule or metric 
tape.  For each segment of flowing water, we estimated the length of the segment by collecting 
UTM coordinates for the start and end points of the segment and measuring the width of water 
along the stream segment at 50-m increments (or at the segment mid-point for segments <100 m 
in length).  We modified these methods from surface water sampling protocols developed by the 
National Park Service for use at Rincon Creek (D. Swann, Saguaro National Park, personal 
communication).   
 
We used a GIS to determine which pools of standing water and what proportion of flowing water 
segments were within 50 m of each survey point at each study site (Fig. 3).  We then calculated 
the surface area of each pool of standing water using the formula for the surface area of an 
ellipse (surface area = Pi x [0.5 x max. length] x [0.5 x max. width]).  We used this formula 
because an ellipse best approximated the average shape of standing pools of water within our 
study area.  We calculated the surface area for each flowing segment of water within 50 m of 
each survey point by multiplying the length of the segment by the 2 closest stream width 
measurements that we collected while in the field at 50 m increments along the segment.  We 
then summed the total area of surface water (from both standing pools and flowing segments of 
water) across replicate surveys for each survey point and across survey points and replicate 
surveys for each study site.     



Vegetation Sampling--From July to October 2006, we estimated 1) vegetation volume, 2) 
average height of large riparian trees, and 3) width of riparian vegetation within each of our 17 
study sites.  We estimated vegetation volume within a 50-m radius plot surrounding each bird 
survey point using the point-line-intercept method (sensu Mills et al. 1991).  Standing at each 
survey point, we first took a random compass bearing and then used a meter tape to establish a 
50-m transect along this bearing.  We established 5 additional 50-m transects located at 60, 120, 
180, 240, and 300° from the original compass bearing.  We walked along each 50-m transect and 
sampled vegetation at 5 vegetation sampling points.  The location of each of the 5 vegetation 
sampling point was selected systematically within 1 of 5 distance categories along each transect 
(0-22.5, 22.5-31.5, 31.5-38.5, 38.5-45, 45-50 m) so that we collected samples uniformly across 
the 50-m radius plot.  We placed one end of a 5-m graduated pole on the ground at each  
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Figure 3.  Detail of map showing a portion of the bird survey route at the Upper Hot Springs study site (red dots represent survey 
points #7-15 and green stippling indicates area within 50 m of these survey points) at The Nature Conservancy’s Muleshoe Ranch 
Preserve, Arizona.  The light blue dot indicates a standing pool of water and the dark blue lines indicate segments of flowing water 
that were present on 3 May 2006.   
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vegetation sampling point and used a level to ensure that the pole was positioned vertically. 
Using the 5-m graduated pole as a reference point, we then estimated the number of vegetation 
“hits” within a vertical column 0.25-m in radius centered on the pole and extending straight up 
and above the pole (Fig. 4).  A “hit” occurred when vegetation (leaves, branches, stems, etc.) 
intersected the space within the vertical column. We recorded “hits” of vegetation separately for 
each plant species and noted whether the vegetation was alive or dead/dormant (we used the 
proportion of live to dead/dormant vegetation to estimate riparian vegetation “health”).  We 
placed herbaceous plant species into 1 of 2 general categories (grasses or forbs).   
 
We divided the vertical column into 3 general height classes (understory, mid-story, and canopy) 
and further divided these height classes into distinct sub-intervals.  From 0-2.5 m height (the 
understory), we divided the vertical column into 25 10-cm sub-intervals.  From 2.5-5 m height 
(the mid-story), we divided the vertical column into 25 10-cm sub-intervals.  And finally, from 
5-20 m height (the canopy), we divided the vertical column into 15 1-m sub-intervals.  Although 
we recorded vegetation hits >20 m, we did not include these data in subsequent analyses because 
only a tiny fraction of vegetation “hits” (0.1% of 86,568 total “hits”) were >20 m in height.  For 
each of the 3 height classes, we calculated the % relative volume of vegetation (henceforth 
“vegetation volume”) within 50 m of each bird survey point using the following equation: h/xp; 
where h = total number of vegetation “hits” summed in each height class at each sampling point, 
x = the number of height intervals within each height class at each sampling point (n = 25, 25, 
and 15, respectively), and p = the total number of sampling points (n = 30) along the 6 transects 
at each bird survey point.  We estimated vegetation volume for each study site by averaging total 
vegetation volume estimates across all bird survey points at each study site.  
 
At each bird survey point, we estimated the height of large riparian trees using a modified 
version of the point-center-quarter method (Bookhout 1996).  Using a meter tape, we measured 
the distance from the survey point to the center of the trunk of the nearest tree >40 cm Diameter 
at Breast Height (DBH) in each of 4 quadrants surrounding the survey point.  We searched as far 
as 100-m from the survey point to locate a tree >40 cm DBH in each quadrant.  Occasionally, no 
tree >40 cm was found in 1 (or more) of the 4 quadrants.  If this happened, we located the next 
closest tree >40 cm in another quadrant and collected data from that tree.  For each tree >40 cm 
DBH, we estimated its height with the aid of a clinometer. 
 
Finally, we mapped the width of riparian vegetation along the stream channel within each study 
site by using a GPS receiver to collect UTM coordinates while walking the edge of riparian 
woodlands.  We mapped the edges of both cottonwood-willow/mixed-broadleaf forest and 
mesquite/mesquite-hackberry woodlands out to 300 m on either side of the stream channel.  We 
imported the UTM coordinates into a GIS and used the GIS to measure the approximate width of 
riparian vegetation (cottonwood-willow/mixed-broadleaf forest and cottonwood-willow/mixed-
broadleaf forest plus mesquite/mesquite-hackberry woodlands) at each survey point.  Some sites 
(e.g., Lower Sabino Creek) were bounded by private property and we were unable to map the 
extent of mesquite/mesquite-hackberry woodlands from the ground.  Thus, we viewed aerial 
photographs using Google Earth (Version 3.0.0762 software, Google, Inc. 2005) to estimate the 
width of riparian woodlands at these study sites.   
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Figure 4.  Observers using point-line-intercept method to estimate vegetation volume in riparian 
woodlands of southeastern Arizona (August 2006).











 16



Nest Monitoring--From April to July 2006, we located and monitored nests of all riparian and 
upland breeding bird species in an area approximately 150 m wide (centered on the stream 
channel) at 4 of our 17 study sites.  Although we collected data on nests of all species, we 
focused our efforts on collecting data on nests of Bell’s Vireos (Fig. 5) because of the relative 
ease in finding and monitoring nests of this species in southwestern riparian woodlands (Ehrlich 
et al. 1988, Powell 2000).  We initially choose the Fairbanks and Rincon Creek study sites to 
represent “dry” sites and the Cienega Creek and Boquillas study sites to represent “wet” sites.  
However, flowing water at the Fairbanks study site persisted well into the bird breeding season 
(contrary to what we had expected) and we ultimately classified Fairbanks to be a “wet” study 
site.  We spent equal time and effort nest searching at the Fairbanks vs. the Boquillas study sites 
and at the Rincon Creek vs. the Cienega Creek study sites.  We monitored nests every 2-3 days 
until the fate (failed or fledged) was determined.  We recorded the number of eggs and/or 
nestlings on each nest visit.  For Bell’s vireos, we marked each nestling with an indelible maker 
and weighed each nestling during subsequent nest visits. 
 
Arthropod sampling--Using sticky traps, we sampled arthropods in early June 2006 at each 
survey point at a subset of 6 of our 17 study sites.  Based on the presence of surface water at the 
6 study sites in early June, we classified Las Cienegas, Posta Quemada, and Rincon Creek as 
“dry” study sites and Aravaipa Creek, Cienega Creek, and Tumacacori as “wet” study sites.  We 
sampled arthropods in early June because this is the peak of the breeding season for many 
riparian birds in the region (Corman and Wise-Gervais 2005).  Each sticky trap consisted of a 20 
x 28-cm transparency smeared with a layer of tanglefoot (Tanglefoot, Inc.).  We attached each 
sticky trap to a 20 x 28 cm board and suspended these boards above the ground at each survey 
point.  We attempted to place sticky traps as high in the forest canopy as possible, but 4 m was as 
about as high as we could place traps using a string thrown over low-hanging branches.  We 
anchored the sticky traps to the ground using string to prevent them from blowing in the wind.  
We collected sticky traps after 4 days and brought them back to a lab at the University of 
Arizona.  
 
Using a dissecting microscope, we identified all arthropods to taxonomic order and measured the 
length of each arthropod to the nearest mm.  We used length-mass relationships derived for 
riparian arthropods (Sabo et al. 2000) to estimate dry biomass (mg) for the following arthropod 
orders: Araneae (spiders), Coleoptera (beetles), Diptera (flies), Ephemeroptera (mayflies), 
Homoptera (true bugs), Hemiptera (true bugs), Hymenoptera (bees, wasps, and ants), Odonata 
(dragonflies and damselflies), Orthoptera (grasshoppers and crickets), and Trichoptera 
(caddisflies).  We used a length-mass relationship derived for terrestrial arthropods to estimate 
dry biomass (mg) for a composite group of the remaining orders (including unidentified 
arthropods; Rogers et al. 1976).  We calculated average total dry biomass and average dry 
biomass per order across survey points at the 6 study sites at which we trapped arthropods. 
 
The Floods of 2006--Southeastern Arizona experienced one of the wettest monsoons on record 
during July and August 2006.  Heavy rains were prevalent across our study area and flash floods 
occurred at several of our study sites.  The riparian woodlands at the Aravaipa Creek study site 
were hit especially hard by severe flash floods and many large cottonwood and willow trees were 
uprooted as a result.  Several of our other study sites experienced flash floods that removed or 
altered understory (<2.5 m) vegetation primarily.  Due to logistical constraints, we were forced  
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Figure 5.  An adult Bell’s Vireo, a locally common breeder in riparian woodlands of southeastern 
Arizona.  
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to measure vegetation variables at our study sites after the floodwaters had subsided.  
Consequently, all of our vegetation data from Aravaipa Creek and much of the understory 
vegetation data that we collected at other study sites were compromised to some extent.  Where 
possible, we took measures during the analysis of the data to control for these potential biases.    
 
DATA ANALYSIS  
 
Riparian vs. Upland Bird Surveys--We used one-way analysis of variance (ANOVA) to test the 
hypothesis that relative abundance (and species richness) of birds was greater in riparian areas 
compared to adjacent uplands (at both 200 m and 500 m from the edge of the riparian woodland) 
at 3 of our 4 study sites where we had both riparian and upland bird survey routes.  We included 
data from all 5 replicate surveys conducted from March to June in our analysis to capture the 
peak breeding seasons of both upland birds (earlier in the year) and riparian birds (later in the 
year).  We limited our data to include birds detected aurally and/or visually within 50 m of each 
survey point.  We did not include detections of bird flyover in our analyses, nor did we include 
data from our Buehman Canyon study site because we were unable to access upland survey 
routes at this study site for the second half-way of the 2006 field season.  For species richness 
analyses we used total species richness, species richness of breeding birds, and species richness 
of non-breeding birds.   
 
Before running analyses, we examined distributions of variables to check assumptions of 
normality and homogeneity of variance.  We applied square root + 0.1 transformations to help 
control for non-homogeneity of variance in variables where necessary.  We report untransformed 
summary statistics in tables but used transformed data for analyses.  We used estimates of the 
effect size from analyses to quantify the extent to which riparian areas increase avian abundance 
and species richness.  To model these spatial trends, we first calculated the average distance of 
the riparian survey route from the upland 200 and upland 500 survey routes because these 2 
upland survey routes were located 200 and 500 m from the edge of the riparian woodland, not 
the riparian survey route.  The actual distance of the 200 and 500 m upland surveys routes from 
the riparian survey routes averaged 245 m (SE = 6.9 m) and 546 m (SE = 8.1 m), respectively, 
across the 3 study sites.  We graphed our species richness and total relative abundance data and 
fit trend-lines to the data.   
 
Influence of Surface Water and Vegetation Health on Riparian Birds--We took two approaches 
to examining whether the presence of surface water and the health of riparian vegetation 
influenced the relative abundance and species richness of birds within our study area.  We 
analyzed our data at 1) the level of the study site (n = 16; we excluded the Aravaipa study site - 
see below) and 2) the level of the survey point (n = 213) using stepwise multiple linear 
regression.  For all analyses, we included data from 4 of the 5 possible replicate surveys 
conducted from April to June to capture the peak breeding season for riparian birds and because 
some of our study sites were surveyed only 4 times.  We limited our analyses to include birds 
detected aurally and/or visually within 50 m of each survey point and we excluded data of bird 
flyover detections.  We also limited our analyses to the 39 species (33 breeding and 6 migrants) 
for which we detected a total of ≥50 individuals during replicate surveys in 2006.  For species 
richness analyses, we used total species richness and species richness for a subset of 28 
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“riparian-obligate” species found within our study area (Hunter et al. 1987, USGS Northern 
Prairie Research Center 2006).   
 
At the level of the study site, we used stepwise multiple linear regression to model relative 
abundance (total and by species) and species richness of birds in relation to the following 
explanatory variables: average surface area of water (m2); average volume of live vegetation in 
the understory, mid-story, and canopy; average proportion of live to dead/dormant vegetation in 
the understory, mid-story, and canopy; average volume of live vegetation for the 3 most common 
plant species in the understory, mid-story, and canopy; and average canopy height (m) of large 
(>40 cm DBH) riparian trees.  We included 2 additional explanatory variables in our regression 
models: the average width of cottonwood-willow/mixed-broadleaf riparian vegetation; and the 
average width of all riparian vegetation (cottonwood-willow/mixed-broadleaf forest plus 
mesquite/mesquite-hackberry woodlands) estimated to a distance of 300 m on either side of each 
survey point.  Before running analyses, we examined distributions of both our response and 
explanatory variables to check assumptions of normality and applied transformations (square 
root + 0.1 or ln + 1) where necessary.  We report untransformed summary statistics in tables but 
use transformed data for analyses.  Our sample size of study sites was small (n = 17) and thus our 
power to detect associations was relatively limited for these analyses.   
 
At the level of the survey point, we used stepwise multiple linear regression to model total 
relative abundance and species richness data in relation to the following explanatory variables: 1) 
average surface area of water (m2); 2) average volume of live vegetation in the understory, mid-
story, and canopy; 3) average volume of dead or dormant in the understory, mid-story, and 
canopy; 4) average volume of live vegetation for the 3 most common plant species in the 
understory, mid-story, and canopy; and 5) average canopy height of large (>40 cm DBH) 
riparian trees.  We included 2 additional explanatory variables in our regression models: 1) the 
average width of cottonwood-willow/mixed-broadleaf riparian vegetation; and 2) the average 
width of all riparian vegetation (cottonwood-willow/mixed-broadleaf forest plus 
mesquite/mesquite-hackberry woodlands) estimated to a distance of 300 m on either side of each 
survey point.  Because we lacked sufficient numbers of detections at each survey point for most 
bird species, we did not model relative abundance data for species at the point level using 
multiple linear regression.  However, to confirm results from our site-level analyses, we ran 
point-level analyses on any species for which we found significant associations with surface 
water or riparian vegetation “health” during site-level analyses. 
 
For all analyses, we used a stepwise procedure to fit candidate models by entering variables at 
each step (using P ≤ 0.10 for variable inclusion and P ≤ 0.15 for retention) based on likelihood-
ratio tests.  Because we sampled vegetation after the 2006 floods (but collected bird data before 
the 2006 floods), we reran our analyses using a subset of data that did not include vegetation 
variables for the understory (<2.5 m) because this was the height class of vegetation most 
affected by the floodwaters.  We then compared these resulting models with those generated 
using the full data set.  We also excluded data from the Aravaipa Creek study site from all 
analyses because of the extensive flood damage to the riparian woodland at this study site (e.g., 
many large cottonwood and willow trees were removed from the site during the floods).   
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Nest Monitoring--We used independent samples t-tests to compare average cultch sizes between 
our 3 “wet” and our 1 “dry” study sites for species of breeding birds in which we were able to 
determine clutch size in >4 nests in both “wet” and “dry” study sites.  For our focal bird species 
(Bell’s Vireo), we used exposure days to estimate the probability of nest depredation (Mayfield 
1961, 1975) across all sites and at “dry” and “wet” sites. 
 
Arthropod sampling-- We used a one-way ANOVA to test the hypothesis that arthropod biomass 
was greater at the 3 “wet” sites compared to the 3 “dry” sites.  We applied square root + 0.1 or ln 
+ 1 transformations to help control for non-homogeneity of variance in 2 of the response 
variables.  We report untransformed summary statistics in tables but used transformed data for 
analyses.  Before running analyses, we eliminated 12 arthropods that weighed between 20 and 
329 mg (mostly cicadas [Cicadidae]) because these individuals were outliers within the data set.   
 
RESULTS 
 
Riparian vs. Upland Bird Surveys--During 5 replicate surveys, we detected a total of 4,683 
individuals of 90 species (67 breeding and 30 non-breeding) <50 m from survey points along our 
riparian and  upland bird survey routes at the Las Cienegas, Posta Quemada, and Rincon Creek 
study sites.  Results from one-way ANOVAs revealed substantial differences in both species 
richness and total relative abundance of birds among riparian and upland survey routes (Table 2, 
Figs. 6a and 6b).  At the community level, total relative abundance of birds along riparian survey 
routes was 75% greater compared to upland survey routes located 200 m away from the riparian 
edge and 136% greater compared to upland survey routes located 500 m away from the riparian 
edge.  Similarly, species richness along riparian survey routes was 68% greater (44% for 
breeding species and 205% for non-breeding species) compared to upland survey routes located 
200 m away and 120% greater (82% for breeding species and 371% for non-breeding species) 
compared to upland survey routes located 500 m away from the riparian edge.  Spatial trend for 
total relative abundance and species richness were best modeled (R2 = 0.983 for both) with the 
following logistic equations:  
 



• Total Relative Abundance (within 50 m of survey point) = -1.4499(ln Distance) + 16.841. 
 



• Species Richness (within 50 m of survey point) = -5.1053(ln Distance) + 62.641.   
 
At the species level, results from our one-way ANOVAs revealed that 31 species showed 
significant (P < 0.15) differences in relative abundance among riparian and upland survey routes 
(Table 2).  Ninety-seven percent of these species (including breeding, wintering and migrant 
species) exhibited trends in relative abundance that increased with proximity to riparian areas, as 
exemplified by the spatial trend for Abert’s Towhee (Fig. 6c).  Only the Black-throated Sparrow 
decreased in relative abundance with proximity to riparian areas (Fig. 6d).  Because our sample 
size of study sites was small (n = 3), we may have lacked sufficient power to detect trends in 
relative abundance among riparian and upland survey routes for many of the remaining 68 
species.  Nevertheless, when we examined the direction of the non-significant trends in relative 
abundance for these 68 species, 52% displayed trends favoring riparian areas, 12% displayed 
trends favoring upland areas, and 31% displayed trends that had no clear direction. 
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Table 2.  Comparison of mean relative abundance and species richness of birds detected <50 m from survey points on 
bird survey routes located in riparian areas and in upland areas 200 and 500 m from riparian areas at 3 study in 
southeastern Arizona (March-June, 2006).  Only significant results (P < 0.15) shown in table. 
  Riparian  Upland 200m  Upland 500m  
Species Status1 x  SE  x  SE  x  SE  F2,6 P 
Gray Hawk2 B 0.07 0.0  0.01 0.01  0.00 0.00  3.0 0.122 
Cooper's Hawk2 B 0.01 0.01  0.00 0.00  0.00 0.00  4.0 0.080 
Turkey Vulture2 M 0.06 0.04  0.00 0.00  0.00 0.00  3.0 0.124 
White-winged Dove B 0.32 0.03  0.07 0.04  0.06 0.05  12.5 0.007 
Anna's Hummingbird2 B 0.04 0.01  0.00 0.00  0.00 0.00  11.3 0.009 
Gila Woodpecker B 0.64 0.12  0.20 0.03  0.17 0.09  8.4 0.002 
Cassin's Kingbird B 0.37 0.06  0.09 0.08  0.01 0.01  10.9 0.010 
Say's Phoebe2 B 0.03 0.01  0.00 0.00  0.01 0.01  3.3 0.107 
Gray Flycatcher2 M 0.12 0.05  0.01 0.01  0.01 0.02  5.0 0.053 
House Wren2 M 0.06 0.03  0.01 0.01  0.00 0.00  2.8 0.140 
Bewick's Wren2 B 1.09 0.29  0.17 0.08  0.18 0.14  8.5 0.018 
Ruby-crowned Kinglet2 M 0.39 0.12  0.01 0.01  0.00 0.00  19.4 0.002 
Bushtit2 M 0.05 0.03  0.00 0.00  0.00 0.00  3.5 0.099 
Hutton's Vireo2 M 0.04 0.01  0.00 0.00  0.00 0.00  14.4 0.005 
Summer Tanager2 B 0.39 0.15  0.07 0.04  0.03 0.03  5.3 0.048 
Back-throated Gray Warbler2 M 0.04 0.01  0.00 0.00  0.00 0.00  11.3 0.009 
Townsend's Warbler M 0.01 0.01  0.00 0.00  0.00 0.00  4.0 0.080 
Yellow-rumped Warbler2 M 0.17 0.05  0.00 0.00  0.00 0.00  14.6 0.005 
Yellow Warbler2 B 0.72 0.35  0.01 0.01  0.00 0.00  4.4 0.067 
Lucy's Warbler B 1.57 0.14  0.33 0.16  0.33 0.20  17.9 0.003 
Orange-crowned Warbler2 M 0.02 0.01  0.00 0.00  0.00 0.00  3.1 0.120 
Painted Redstart2 M 0.03 0.02  0.00 0.00  0.00 0.00  3.8 0.086 
Lincoln's Sparrow2 W 0.09 0.02  0.00 0.00  0.00 0.00  35.2 0.000 
White-crowned Sparrow2 W 0.27 0.18  0.03 0.02  0.00 0.00  3.0 0.127 
Northern Cardinal2 B 0.22 0.09  0.06 0.04  0.03 0.02  3.5 0.098 
Lesser Goldfinch2 B 0.87 0.40  0.15 0.06  0.05 0.02  3.6 0.094 
Pyrrhuloxia2 B 0.06 0.00  0.01 0.02  0.00 0.00  13.2 0.006 
Blue Grosbeak2 B 0.12 0.03  0.06 0.02  0.01 0.02  6.3 0.034 
Brown-headed Cowbird2 B 0.26 0.12  0.04 0.02  0.09 0.01  3.2 0.113 
Abert's Towhee2 B 0.52 0.12  0.13 0.05  0.01 0.01  16.9 0.003 
Black-throated Sparrow2 B 0.13 0.04  0.93 0.24  1.07 0.21  11.9 0.008 
Spp. richness (breeding) - 45.00 2.52  31.33 3.84  24.67 1.20  14.3 0.005 
Spp. richness (non-breed.) - 17.33 2.40  5.67 2.67  3.67 1.67  10.4 0.011 
Total relative abundance - 16.75 1.95  9.56 1.57  7.10 0.39  11.7 0.008 



1 B = breeding species; M = migrant species; W = wintering species.  
2 Square root + 0.1 transformation used in analysis.
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Figures 6a-d.  Spatial trends (mean ± SE) in A) species richness, B) total bird relative abundance, C) relative abundance of Abert’s 
Towhee (a typical riparian-obligate breeding species), and D) relative abundance of Black-throated Sparrow (a typical upland 
breeding species) from riparian areas to upland areas located 200 and 500 m from riparian areas.   Data were collected for birds 
detected <50 m from survey points during 5 replicate bird surveys from March to June 2006 at 3 study sites (Las Cienegas, Posta 
Quemada, and Rincon) in southeastern Arizona.   
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B) Total relative abundance
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C) Abert's Towhee
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D) Black-throated Sparrow
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Surface Water--Estimated surface area (m2) of flowing and standing pools of water declined 56% 
from April to June across our 17 study sites, from an average of 3,633 m2 to an average of 1,617 
m2 (Figs. 7a and 7b; Table 3).  The apparent increase in surface water at the Tumacacori study 
site from April to early May was likely due to measurement error; several pools of water were 
located adjacent to the stream in early May that were apparently overlooked during surface water 
sampling in April.   
 
Influence of Surface Water and Vegetation Health on Riparian Birds--During 4 replicate bird 
surveys at each of our 17 study sites, we detected a total of 16,056 individuals of 123 species (68 
breeding and 55 non-breeding) <50 m from survey points along our riparian bird survey routes.  
The species that we detected most frequently were Yellow Warbler (n = 1,618), Lucy’s Warbler 
(n = 1,042), Bewick’s Wren (n = 951), Bell’s Vireo (n = 904), Lesser Goldfinch (n = 824), 
House Finch (n = 787), Yellow-breasted Chat (n = 739), Abert’s Towhee (n = 488), Verdin (n = 
478), Wilson’s Warbler (n = 447), White-winged Dove (n = 427), Summer Tanager (n = 414), 
Gila Woodpecker (n = 404), Northern Cardinal (n = 319), Brown-crested Flycatcher (n = 290), 
Yellow-rumped Warbler (n = 286), Song Sparrow (n = 285), Vermillion Flycatcher (n = 282), 
Cassin’s Kingbird  (n = 258), Brown-headed Cowbird (n = 242), Ruby-crowned Kinglet (n = 
208), Common Yellowthroat (n = 193), Mourning Dove (n = 186), Ash-throated Flycatcher (n 
=168), and Ladder-backed Woodpecker (n = 160).  Of the 3 bird species that are considered 
Arizona Partners in Flight priority species of conservation concern (Latta et al. 1999), we 
detected numerous Lucy’s Warblers (see above) but no Southwestern Willow Flycatchers and 
only 2 Western Yellow-billed Cuckoos during bird surveys in 2006. 
 
Results from our stepwise multiple linear regression analyses revealed the following 
associations.  At the species level, we detected associations between the presence and extent of 
surface water and relative abundance for 4 species of birds: Black Phoebe, Wilson’s warbler, 
Common Yellowthroat, and Song Sparrow (Table 4).  All 4 species exhibited positive 
associations with presence and extent of surface water.  Adjusted R2 values for models were 0.37 
for Black Phoebe, 0.78 for Wilson’s warbler, 0.80 for Common Yellowthroat, and 0.76 for Song 
Sparrow, suggesting that variables in the models explained the majority of the variance in the 
data for most of these species.  The adjusted R2 value for Black Phoebe was relatively low: 
partial correlation coefficients of excluded variables indicate that the volume of live velvet 
mesquite vegetation in the canopy (positive association) and the volume of Goodding willow in 
the mid-story (negative association) would have been the next 2 variables to be included in the 
model.  We found that relative abundance for all 4 species was consistently associated with 
presence and extent of surface whether we analyzed our data at the site or at the point level, 
whether we included or excluded understory vegetation from analyses, or whether we included 
or excluded the Rincon Creek study site (an outlier in our data set; see below) from analyses.  
The predictive equations for the 4 models are: 
 



• Black Phoebe relative abundance (within 50 m of survey point) = 0.001(extent of surface 
water [m2] within 50 m of survey point) – 0.002. 
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Table 3. Estimated surface area (m2) of flowing and standing pools of water present during 
4 replicate surveys from April to June 2006 within 50 m of all survey points (range = 9-15 
survey points per site; see table 1) at 17 study sites in southeastern Arizona.  Study sites 
are arranged in order of decreasing average surface water. 
 Date of survey  
Study Site April Early May Late May June Average  
Aravaipa Creek 12,239 11,321 9,747 9,455 10,691 
Gray Hawk 9,334 9,421 9,574 8,970 9,325 
Tumacacori 6,477 9,132 6,532 5,914 7,014 
Hunter Wash 10,277 9,440 988 94 5,200 
Boquillas 6,174 5,524 3,674 716 4,022 
Fairbanks 6,160 4,738 1,388 6 3,073 
Cienega Creek 3,676 3,393 3,395 1,128 2,898 
Lower Hot Springs 2,390 2,162 1,087 1,099 1,685 
Upper Hot Springs 1,305 1,107 332 83 707 
Upper Sabino Creek 1,930 350 53 9 586 
Lower Sabino Creek 1,117 197 16 2 333 
Arivaca Creek 408 84 1 0 123 
Buehman Canyon 247 22 0 0 67 
Brown Canyon 30 37 12 13 23 
Las Cienegas 0 0 0 1 0 
Posta Quemada 0 0 0 0 0 
Rincon Creek 0 0 0 0 0 



      
Average 3,633 3,349 2,165 1,617  



 
 



 
• Common Yellowthroat relative abundance (within 50 m from survey point) = 



0.003(extent of surface water [m2] within 50 m from survey point) + 0.169 (volume of 
grass in understory within 50 m of survey point) – 0.42. 



 
• Wilson’s Warbler relative abundance (within 50 m of survey point) = 0.003(extent of 



surface water [m2] within 50 m of survey point) + 0.252(volume of live velvet mesquite 
in understory within 50 m of survey point) + 0.113. 



 
• Song Sparrow relative abundance (within 50 m of survey point) = 0.005(extent of surface 



water [m2] within 50 m of survey point) + 0.029(volume of dead vegetation in understory 
within 50 m of survey point) – 0.682(volume of live velvet mesquite in canopy within 50 
m of survey point) – 0.267. 
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Figures 7a-b.  Trends in surface area (m2) of flowing and standing pools of water present from 
April to June 2006 at A) 8 of 17 study sites with extensive surface water (i.e., ≥2,000 m2) during 
the bird breeding season and B) 6 of 17 study sites with less-extensive surface water (<2,000 m2) 
during the bird breeding season in riparian woodlands of southeastern Arizona.  Three study sites 
(Las Cienegas, Posta Quemada, and Rincon Creek) had no or virtually no surface water present 
during this time period.  See Table 1 for description of site codes. 
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B) Sites with intermittent surface water
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Table 4.  Final models for 7 species of riparian birds generated from stepwise multiple linear regression 
using data collected from 15 study sites (Aravaipa and Rincon Creek study sites were excluded; see 
methods) located in riparian woodlands of southeastern Arizona (April-October 2006).   
Variables selected in final models b SE Beta t P 
Black Phoebe      
   Constant -0.002 0.023 - -0.1 0.947 
   Surface water1 0.001 0.000 0.609 2.8 0.016 
      
Bell’s Vireo      
   Constant 5.940 0.722 - 8.2 <0.001
   Width riparian area 2 (m)2,3 -0.427 0.148 -0.325 -2.9 0.016 
   Volume of forbs in understory (0-2.5 m) -0.505 0.133 -0.337 -3.8 0.003 
   Volume of grass in understory (0-2.5 m) -0.401 0.084 -0.504 -4.8 0.001 
   Volume of live POPFRE4 in mid-story (0-2.5 m) -0.550 0.136 -0.389 -4.0 0.002 
      
Yellow Warbler      
   Constant -6.463 1.588 - -4.1 0.002 
   Canopy height (m) 0.211 0.061 0.577 3.4 0.005 
   Width riparian area 2 (m)2,3 0.884 0.365 0.408 2.4 0.032 
      
Lucy’s Warbler      
  Constant 0.890 0.115 - 7.7 <0.001
  Volume of dead veg. in understory (0-2.5) 0.008 0.003 0.522 2.2 0.046 
      
Wilson’s Warbler      
   Constant 0.113 0.119 - 1.0 0.360 
   Surface water1 0.003 0.001 0.893 6.5 <0.001
   Volume of live PROVEL4 veg. in understory (0-2.5 m) 0.252 0.056 0.620 4.5 0.001 
      
Common Yellowthroat      
   Constant -0.420 0.133 - -3.2 0.008 
   Volume of Grass in understory (0-2.5 m) 0.169 0.053 0.463 3.2 0.008 
   Surface water1 0.003 0.001 0.601 4.1 0.001 
      
Song Sparrow      
   Constant -0.267 0.289 - -0.9 0.374 
   Surface water1 0.005 0.002 0.588 3.2 0.008 
   Volume of dead veg. in understory (0-2.5) 0.029 0.008 0.724 3.4 0.006 
   Volume of live PROVEL1,4 veg. in canopy (5-20 m) -0.682 0.292 -0.577 -2.3 0.039 
      
Summer Tanager      
   Constant -0.114 0.093 - -1.2 0.244 
   Volume of live veg. in canopy  (5-20 m) 0.051 0.009 0.720 5.6 <0.001
   Volume of dead veg. in understory (0-2.5) 0.007 0.002 0.424 3.3 0.007 



1 Square-root + 0.1 transformation applied to variable. 
2 Average width (m) of riparian area (cottonwood-willow/mixed-broadleaf forest plus mesquite/mesquite-
hackberry woodlands) at study site. 
3 Ln + 1 transformation applied to variable. 
4 POPFRE = Fremont cottonwood (Populus fremontii); PROVEL = velvet mesquite (Prosopis velutina). 
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Although we did not detect associations between relative abundance and surface water for Bell’s 
vireo, Lucy’s Warbler, Yellow Warbler, and Summer Tanager, we report models for these 4 
riparian obligate species (Table 4) because they are considered to be either priority species of 
conservation concern (Lucy’s warbler) or species of potential conservation concern in Arizona 
(Latta et al. 1999).  Adjusted R2 values for models were 0.27 for Lucy’s Warbler, 0.89 for Bell’s 
Vireo, 0.75 for Yellow Warbler, and 0.77 for Summer Tanager, indicating that variables in the 
models explained the majority of the variance in the data for most of these species.  The adjusted 
R2 value for Lucy’s Warbler was relatively low:  partial correlation coefficients of excluded 
variables suggest that volume of live velvet mesquite vegetation in the mid-story and in the 
understory (both positive associations) would have been the next 2 variables included in the 
model for Lucy’s Warbler.  Except for a few positive associations with dead vegetation in the 
understory for birds like Lucy’s Warbler, Song Sparrow, and Summer Tanager (Table 4), we 
were unable to detect associations between bird relative abundance and dead vegetation in the 
mid-story or canopy for any of the bird species in our analyses.  
 
At the community level, we initially ran analyses using data from 16 of our 17 study sites (the 
Aravaipa Creek study site was excluded from all analyses due to flood damage; see methods).  
We detected associations between 2 of our community-level response variables (total species 
richness and species richness of riparian obligate species) and surface water (positive 
associations) and dead vegetation in the mid-story (negative associations).  However, these 
associations disappeared from models when we excluded the Rincon Creek study site from our 
analyses.  The Rincon Creek study site was unlike any of the other 16 sites within our study area 
because recent groundwater pumping in the area combined with long-term drought conditions 
have led to an extensive die-off of riparian tress along the creek in the last several years (Figs. 
8a-b; Don Swann, Saguaro National Park, personal communication).  Given the disparity 
between Rincon Creek and the other study sites, we considered Rincon Creek to be an outlier 
within the data set and excluded it from subsequent analyses.  During these subsequent analyses, 
we were unable to detect associations between our community-level response variables and 
surface water or the health of riparian vegetation whether we examined our data at the site or at 
the point level or whether we included or excluded understory vegetation from analyses. We 
report models for our community level measures in Table 5.  Adjusted R2 values for these 
models were 0.21 for total species richness, 0.38 for species richness of riparian obligate species, 
and 0.79 for total relative abundance. 
 
Arthropod Sampling--Using sticky traps, we captured a total of 42,630 arthropods representing 
18 arthropod orders at our 6 study sites (Table 6).  Total dry biomass of these arthropods was 
4,202 mg.  In terms of frequency of capture, 92% of the arthropods were Thysanoptera, 4% were 
Diptera, 2% were Homoptera or Hemiptera, 1% was Hymenoptera, and 1% was from other 
orders.  In terms of biomass, 35% of the arthropod biomass was attributable to Hymenoptera, 
32% to Homoptera or Hemiptera, 16% to Diptera, 10% to Coleoptera, and the remaining 7% to 
other orders. Despite their numerical dominance on the sticky traps, Thysanoptera comprised 
only 1% of the total arthropod biomass due to their small size (generally <1 mm).  We were 
unable to detect a difference in total arthropod biomass between our “wet” and “dry” study sites 
(Table 6).  However, we did detect differences in arthropod biomass between “wet” and “dry”  
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Figures 8a-b.  Relationship between species richness of riparian obligate birds and A) the % of 
total vegetation in the mid-story (2.5-5 m) that was either dead or dormant, and B) the % of total 
vegetation in the canopy (5-20 m) that was either dead or dormant using data collected from 17 
study sites in riparian woodlands of southeastern Arizona (April to October 2006).  The location 
of the Rincon Creek study site, an outlier in our data set, is indicated in both plots. 
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Table 5.  Final models for community-level bird parameters (species richness and total 
relative abundance) generated from stepwise multiple linear regression using data collected 
from 15 study sites (Aravaipa and Rincon Creek study sites were excluded; see methods) 
located in riparian woodlands of southeastern Arizona in 2006.   
Variables selected in final models b SE Beta t P 
Species richness (total)      
   Constant 13.542 1.344 - 10.1 <0.001
   Volume of live PROVEL1 in understory (0-2.5 m) 2.190 0.844 0.545 2.6 0.023 
      
Species richness (riparian obligate species)      
   Constant 13.542 1.344 - 10.1 <0.001
   Volume of live PROVEL1,2 in canopy (5-20 m) 2.190 0.844 0.545 2.6 0.023 
   Volume of grass in understory (0-2.5 m) 0.839 0.411 0.429 2.0 0.064 
      
Total relative abundance      
   Constant -11.245 5.113 - -2.2 0.050 
   Width riparian area 2 (m)3,4 5.557 0.819 0.877 6.8 <0.001
   Volume of live PROVEL1,2 in mid-story (2.5-5 m) 2.144 0.598 0.470 3.6 0.004 
   Volume of live veg. in understory (0-2.5 m) -0.139 0.053 -0.330 -2.6 0.023 



1 PROVEL = velvet mesquite (Prosopis velutina). 
2 Square-root + 0.1 transformation applied to variable. 
3 Average width (m) of riparian area (cottonwood-willow/mixed-broadleaf forest plus 
mesquite/mesquite-hackberry woodlands) at study site. 
4 Ln + 1 transformation applied to variable. 
 
sites for 2 orders: dry biomass of Diptera and Mecoptera (scorpionflies) was greater (10.53 mg 
and 0.45 mg, respectively) at “wet” sites compared to “dry” sites.  In addition, we found tentative 
evidence (P < 0.15) suggesting that Trichoptera biomass was greater at “wet” sites compared to 
“dry” sites, although this apparent difference was small (0.28 mg). Because our sample size of 
study sites was small (n = 6), we may have lacked sufficient power to detect trends in biomass 
between “wet” and “dry” sites for other arthropod orders.   
 
Nest Monitoring--From April-July 2006, we located a total of 360 nests of 42 species at 4 study 
sites (Boquillas, Cienega Creek, Fairbanks, and Rincon Creek).  We found 64 nests of 18 species 
at the Boquillas study site, 66 nests of 19 species at the Fairbanks study site, 148 nests of 32 
species (including 1 yellow-billed cuckoo nest) at the Cienega Creek study site, and 86 nests of 
25 species at Rincon Creek study site.  We found that riparian birds used a diversity of nesting 
substrates and located nests from ground level (e.g., song sparrow) to 35 m above the ground 
(e.g., black phoebe) (Table 7).  We determined average clutch sizes for 18 species of riparian and 
upland birds for which we were able to see nest contents of ≥1 nest (Table 8).  We had sufficient 
data (>3 nests in both “wet” and “dry” study sites) to compare clutch sizes for 2 of these species.  
We were unable to detect differences in average clutch size for Black-chinned Hummingbirds (t 
= 1.8, P = 1.000) or White-winged Doves (t = 1.9, P = 0.228) between our “wet” and “dry” study 
sites.  Although we found many nests of other common riparian breeding species (e.g., Bell’s 
Vireo and Yellow-breasted Chat), we were unable to compare clutch sizes between “wet” and  











 30



Table 6. Dry biomass (mg; mean ± SE) of arthropods within 18 orders captured using sticky traps placed at approximately 4-m height at survey points 
located within 3 “wet” study sites and 3 “dry” study sites in riparian woodlands of southeastern Arizona during a 4-day sampling period in early June 
2006.  
 “Wet” study sites (with surface water)  “Dry” study sites (no surface water)     



 Aravaipa  
Cienega 
Creek  Tumacacori  Las Cienegas  



Posta 
Quemada  



Rincon 
Creek     



Order x   SE  x  SE  x  SE  x   SE  x   SE  x   SE  
Mean 
Diff.1 F1,4 P 



Acari 0.02 0.01  0.05 0.03  0.01 0.01  0.00 0.00  0.01 0.01  0.01 0.01  0.02 1.7 0.265 
Araneae 1.70 0.83  0.76 0.25  1.63 0.61  0.27 0.13  1.99 1.63  0.01 0.01  0.61 0.8 0.429 
Colembola 0.00 0.00  0.00 0.00  0.00 0.00  0.02 0.02  0.00 0.00  0.00 0.00  -0.01 1.0 0.374 
Coleoptera 4.13 1.33  8.87 1.65  10.80 1.71  11.02 3.82  2.73 0.67  3.17 1.18  2.29 0.5 0.531 
Diptera2 10.80 1.82  11.63 4.27  24.20 4.61  7.00 2.33  4.08 1.13  3.96 1.35  10.53 11.9 0.026 
Emphemeroptera3 0.08 0.05  0.01 0.01  0.00 0.00  0.30 0.20  0.00 0.00  0.01 0.01  -0.07 0.4 0.549 
Hemiptera 0.40 0.25  2.16 0.54  4.60 2.02  5.04 1.83  1.20 0.69  0.25 0.16  0.22 0.0 0.912 
Homoptera 1.56 0.50  7.29 2.46  5.55 1.27  5.02 1.83  4.11 1.11  0.81 0.35  1.49 0.5 0.523 
Hymenoptera 10.53 2.19  29.73 3.72  27.98 5.46  26.57 5.34  23.30 5.88  6.31 2.11  4.03 0.2 0.670 
Isoptera 0.00 0.00  0.00 0.00  0.00 0.00  0.00 0.00  0.00 0.00  0.00 0.00  0.00 0.1 0.795 
Lepidoptera 0.40 0.24  0.10 0.10  0.00 0.00  2.63 1.53  0.01 0.01  0.91 0.64  -1.02 1.7 0.261 
Mecoptera 0.30 0.10  0.66 0.24  0.64 0.15  0.16 0.06  0.00 0.00  0.09 0.04  0.45 13.0 0.023 
Neuroptera 0.00 0.00  0.01 0.01  0.00 0.00  7.12 3.26  0.00 0.00  0.21 0.21  -2.44 1.1 0.356 
Odonata 0.00 0.00  0.00 0.00  0.54 0.54  0.00 0.00  0.00 0.00  0.00 0.00  0.18 1.0 0.374 
Orthoptera 0.00 0.00  0.00 0.00  0.00 0.00  0.00 0.00  0.32 0.32  0.00 0.00  -0.11 1.0 0.374 
Pseudoscorpiones 0.00 0.00  0.00 0.00  0.00 0.00  0.00 0.00  0.02 0.02  0.00 0.00  -0.01 1.0 0.374 
Thysanoptera 2.95 0.36  27.92 6.28  20.27 3.43  32.92 10.38  12.60 4.11  8.25 1.97  -0.87 0.0 0.938 
Trichoptera 0.16 0.10  0.28 0.28  0.59 0.59  0.19 0.11  0.00 0.00  0.00 0.00  0.28 3.9 0.121 
Unidentified 0.03 0.02  0.78 0.50  0.34 0.33  0.00 0.00  0.05 0.03  0.00 0.00  0.37 2.8 0.172 
Total 33.06 3.90  90.26 12.65  97.14 13.55  98.26 16.70  50.14 8.28  23.99 5.11  16.02 0.3 0.621 



1 Difference in mean dry biomass (mg) between “wet” sites and “dry” sites. 
2 Ln transformation used in analysis. 
3 Square-root + 0.1 transformation used in analysis. 
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Table 7.  Summary nest characteristics for 360 nests of 42 species found at 4 study sites (Boquillas, Cienega Creek, Fairbanks, and Rincon Creek) located in riparian woodlands 
of southeastern Arizona, April-July 2006. 
   Nest height (m)  Nesting substrate1  Species of plant comprising nesting substrate2 
Species n  x  SE Min Max  1st % 2nd %  1st % 2nd % 3rd % 4th % 
Abert's Towhee 10  1.9 0.4 0.6 5.0  BR 100 - -  PROVEL 30 POPFRE 20 SALGOO 20 OTHER 30 
Anna's Hummingbird 10  4.4 0.7 2.0 10.0  BR 100 - -  CELRET 30 FRAPEN 30 POPFRE 20 SALGOO 20 
Ash-throated Flycatcher 4  7.4 2.4 2.0 13.0  CA 100 - -  POPFRE 50 FRAPEN 25 PROVEL 25 - - 
Broad-billed Hummingbird 4  1.7 0.5 1.0 3.0  BR 100 - -  CELRET 75 FRAPEN 25 - - - - 
Brown-crested Flycatcher 9  7.1 0.8 3.0 11.0  CA 100 - -  CARGIG 44 PLAWRI 22 POPFRE 22 SALGOO 22 
Black-chinned Hummingbird 26  2.6 0.3 1.0 9.0  BR 100 - -  POPFRE 31 SALGOO 19 CELRET 19 OTHER 31 
Bell's Vireo 42  1.5 0.1 0.5 4.0  BR 100 - -  SALGOO 26 CELRET 17 FRAPEN 14 PROVEL 9 
Bewick’s Wren 10  5.4 0.8 3.0 10.0  CA 100 - -  SALGOO 40 POPFRE 30 FRAPEN 20 PROVEL 10 
Blue Grosbeak 1  2.0 0.0 - -  BR 100 - -  TAMARI 100 - - - - - - 
Black Phoebe 1  35.0 0.0 - -  BD 100 - -  N/A - - - - - - - 
Black-tailed Gnatcatcher 2  2.1 0.1 2.0 2.2  BR 50 BF 50  FRAPEN 50 CELRET 50 - - - - 
Black-throated Sparrow 5  0.8 0.1 0.5 1.0  BR 100 - -  SALGOO 40 FRAPEN 20 PROVEL 20 OPUNTIA1 20 
Bullock's Oriole 1  12.0 0.0 - -  BR 100 - -  POPFRE 100 - - - - - - 
Bushtit 1  4.0 0.0 - -  BR 100 - -  POFRE 100 - - - - - - 
Cactus Wren 1  8.0 0.0 - -  CA 100 - -  CARGIG 100 - - - - - - 
Cassin's Kingbird 4  12.3 2.3 7.0 18.0  BR 100 - -  POFRE 100 - - - - - - 
Canyon Towhee 1  1.5 0.0 - -  BR 100 - -  FRAPEN 100 - - - - - - 
Copper's Hawk 1  7.0 0.0 - -  BR 100 - -  SALGOO 100 - - - - - - 
Common Yellowthroat 1  0.3 0.0 - -  BR 100 - -  BACSAL 100 - - - - - - 
Gilded Flicker 2  4.0 1.0 3.0 5.0  CA 100 - -  CARGIG 100 - - - - - - 
Gila Woodpecker 7  8.0 1.2 4.0 14.0  CA 100 - -  POPFRE 43 CARGIG 43 SALGOO 14 - - 
Gray Hawk 1  15.0 0.0 - -  BR 100 - -  POPFRE 100 - - - - - - 
House Finch 20  5.6 1.0 0.5 18.0  BR 95 BF 5  SALGOO 40 OPUNTIA2 20 POPFRE 15 OTHER 25 
Ladder-backed Woodpecker 3  4.7 2.4 - -  CA 100 - -  PROVEL 67 SALGOO 33     
Lesser Goldfinch 12  4.8 0.6 1.9 10.0  BR 100 - -  POPFRE 58 SALGOO 17 FRAPEN 8 BACSAL 8 
Lucy' Warbler 19  4.0 0.9 1.0 17.0  CA 73 BF 27  PROVEL 32 POPFRE 21 CELRET 16 FRAPEN 16 
Mourning Dove 6  1.8 0.7 0.0 4.0  BR 67 GR 33  PROVEL 100 - - - - - - 
Northern-beardless Tyrannulet 1  10.0 0.0 - -  BR 100 - -  FRAPEN 100 - - - - - - 
Northern Cardinal 6  1.8 0.2 1.0 2.5  BR 100 - -  SALGOO 50 FRAPEN 17 TAMARI 17 CELRET 17 
North. rough-winged Swallow 2  0.0 0.0 - -  GR 100 - -  N/A - - - - - - - 
Phainopepla 4  6.4 0.7 4.5 8.0  BR 100 - -  SALGOO 50 TAMARI 25 PROVEL 25 - - 
Purple Martin 3  7.0 0.0 - -  BR 100 - -  CARGIG 100 - - - - - - 











 32



 
1 BD = bridge; BF = bark flake; BR = branch; CA = cavity; and GR = ground. 
2 BACSAL = seep willow (Baccharis salicifolia); CARGIG = saguaro cactus (Carnegiea gigantea); CELRET = (Celtis reticulate); FRAPEN = velvet ash 
(Fraxinus pennsylvanica); OPUNTIA1 = prickly pair cacti spp. (Opuntia spp.); OPUNTIA2 = cholla cacti spp. (Opuntia spp.); POPFRE = Fremont cottonwood 
(Populus fremontii); PROVEL = velvet ash (Prosopis velutina); SALGOO = Goodding willow (Salix gooddingii); TAMARI = tamarisk spp. (Tamaricaceae 
spp.); ZIZOBT = graythorn (Ziziphus obtusifolia). 
 



Table 7 Cont.   
   Nest height (m)  Nest substrate1  Species of plant comprising substrate2 
Species n  x  SE Min Max  1st % 2nd %  1st % 2nd % 3rd % 4th % 
Rufous-winged Sparrow 1  1.5 0.0 - -  BR 100 - -  TAMARI 100 - - - - - - 
Song Sparrow 7  0.7 0.2 0.0 1.3  BR 86 GR 14  BACSAL 100 - - - - - - 
Summer Tanager 4  9.8 1.3 6.0 12.0  BR 100 - -  FRAPEN 50 POPFRE 25 CELRET 25 - - 
Vermillion Flycatcher 20  8.0 1.1 1.5 18.0  BR 100 - -  POPFRE 40 PROVEL 25 SALGOO 20 FRAPEN 15 
Verdin 37  3.3 0.3 1.0 12.0  BR 100 - -  PROVEL 35 ZIZPHUS 22 FRAPEN 11 CELRET 11 
Western Kingbird 2  14.0 6.0 8.0 20.0  BR 100 - -  FRAPEN 100 - - -  - - 
White-winged Dove 24  3.6 0.5 2.0 12.0  BR 100 - -  PROVEL 33 CELRET 25 SALGOO 21 OTHER 21 
Yellow-breasted Chat 39  1.4 0.1 0.4 3.5  BR 100 - -  BACSAL 59 TAMARI 7 OTHER 34   
Yellow-billed Cuckoo 1  3.5 0.0 - -  BR 100 - -  POPFRE 100 - - - - - - 
Yellow Warbler 5  10.1 1.9 4.4 16.0  BR 100 - -  POPFRE 60 PROVEL 20 SALGOO 20 - - 
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Table 8.  Average clutch sizes of 18 species of riparian birds for which we were able to 
determine nest contents of ≥1 nest at 4 study sites (Boquillas, Cienega Creek, 
Fairbanks, and Rincon Creek) located in riparian woodlands of southeastern Arizona, 
April-July 2006. 
  Clutch size 
Species n x  SE Min Max 
Abert’s Towhee 6 3.2 0.17 3 4 
Broad-billed Hummingbird 4 1.8 0.25 1 2 
Black-chinned Hummingbird 16 2.0 0.09 1 3 
Bell’s Vireo 25 3.0 0.09 2 4 
Black-throated Sparrow 1 3.0 - - - 
Canyon Towhee 1 2.0 - - - 
Common Yellowthroat 1 3.0 - - - 
House Finch 3 3.3 0.33 3 4 
Lesser Goldfinch 1 3.0 - - - 
Lucy’s Warbler 2 3.5 0.50 3 4 
Mourning Dove 6 1.8 0.17 1 2 
Northern Cardinal 4 2.8 0.25 2 3 
Rufous-winged Sparrow 1 4.0 - - - 
Song Sparrow 2 3.5 0.50 3 4 
Vermillion Flycatcher 3 2.7 0.33 2 3 
Verdin 3 3.3 0.33 3 4 
White-winged Dove 15 2.0 0.10 1 3 
Yellow-breasted Chat 24 3.3 0.11 2 4 



 
“dry” study sites because of the almost complete absence of nesting attempts by these species at 
our “dry” study site at Rincon Creek.   
 
For example, we found a total of 42 nests of Bell’s Vireos (our focal nest-monitoring species) of 
which 98% were located at our 3 “wet” study sites (60% at Cienega Creek, 19% at Fairbanks, 
and 19% at Boquillas) and 2% were located at our “dry” study site at Rincon Creek.  Because of 
the lack of Bell’s Vireo nesting attempts at Rincon Creek, we were also unable to compare nest 
predation rates or nestling growth rates between “wet” and “dry” study sites during the 2006 
breeding season.  Nevertheless, we did collect data on Bell’s Vireo breeding biology and 
reproductive success within our study area.  We determined the earliest and latest initiation dates 
for Bell’s Vireo nests as 27 April and 30 July, respectively.  Forty of the 42 Bell’s Vireo nests 
survived until at least the start of the laying period.  Brown-headed Cowbirds parasitized 45% of 
these 40 nests, laying an average of 1.2 (SE = 1.00; range 1-2) eggs per Bell’s Vireo nest.  Daily 
nest survival was 0.890 (95% CI = 0.845-0.936) for the laying and incubation periods and 0.766 
(95% CI = 0.645-0.887) for the nestling period.  Overall daily nest survival (laying through 
nestling periods) was 0.865 (95% CI = 0.820-0.909) and overall nesting success was 2%.  Of the 
33 nests that failed, 42% failed due to Brown-headed Cowbird nest parasitism, 42% failed due to 
nest predators, 12% failed for unknown reasons, and 6% failed due to abandonment by adults.  
Successful Bell’s Vireo, nests produced an average of 1.6 (SE = 0.26; range 1-3) fledglings per 
nest.    
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DISCUSSION  
 
Our results confirm findings from numerous other studies showing that riparian woodlands in the 
desert southwest have substantially higher avian species richness and relative abundance than 
adjacent uplands (Johnson et al. 1977, Engel-Wilson and Ohmart 1978, Ohmart and Anderson 
1982).  We found that riparian areas (at a subset of our study sites) contained 68% more species 
and 75% more individual birds compared to adjacent uplands, with this pattern holding true for 
both the breeding and non-breeding bird communities.  Moreover, our results indicate that the 
presence of riparian areas positively influences avian species richness and relative abundance in 
upland areas adjacent to riparian woodlands.  This effect is not linear and decreases rapidly with 
distance from the riparian area.  These results underscore the importance of riparian woodlands 
for many species of birds in the desert southwest and highlight the continued need to protect 
riparian woodlands because of the disproportionate number of birds that depend on this critical 
resource.   
 
The high species richness and abundance of birds in riparian woodlands relative to surrounding 
uplands is commonly attributed to the structural complexity of the riparian vegetation (Anderson 
and Ohmart 1977, Bull and Skovlin 1982, Knopf and Samson 1994).  We sought to identify 
whether the presence and extent of surface water in riparian areas had an additional effect on bird 
parameters after controlling for this important association.  At the community level, we were 
unable to detect associations between surface water and either avian species richness or total 
relative abundance.  Instead, these bird parameters tended to be positively associated with the 
volume of velvet mesquite in the understory, mid-story, or canopy.  Velvet mesquite is a species 
that supports high densities of arthropods (a primary food resource for birds) due to its numerous 
flowers and rich pollen and nectar resources (Neff et al 1978, Simpson et al. 1977).  At the 
species level, we were also unable to detect associations between surface water and relative 
abundance for the majority of bird species that we analyzed.  However, we did detect positive 
associations between surface water and relative abundance for Black Phoebe, Wilson’s Warbler, 
Common Yellowthroat, and Song Sparrow.   
 
The Black Phoebe (Fig. 9) is a year-round resident in southern Arizona and is described as being 
“invariably associated with water” (Wolf 1997; p. 1) and “seldom encountered away from water 
sources” (Corman and Wise-Gervais 2005; p. 312).  Black Phoebes feed primarily on aerial 
insects, often within a few meters of standing or flowing surface water, and require mud to 
construct nests (Wolf 1997).  Although Black Phoebes are a locally common breeder in riparian 
woodlands of Arizona (Corman and Wise-Gervais 2005), destruction of riparian woodlands and 
diversion of water from drainages represent major threats to this species (Wolf 1997).  Our 
results for black phoebe not only confirm this species affinity for surface water, but also provide 
the first quantitative measure of the strength of this association in riparian woodlands of the 
desert southwest.  For example, using our predictive model for Black Phoebe (see results), we 
estimate that bird survey points in riparian woodlands with substantial surface water (e.g., 1,000 
m2 within 50 m of a survey point) will have an average relative abundance of 0.998 black 
phoebes, whereas bird survey points in riparian woodlands with less surface water (e.g., 225 m2 
within 50 m of a survey point) will have an average relative abundance of 0.223 Black Phoebes.  
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Figure 9.  A Black Phoebe perched on a cottonwood branch at the Cienega Creek study site. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
We also found that Song Sparrows, Wilson’s Warblers, and Common Yellowthroats were 
positively associated with presence and extent of surface water.  Song Sparrows inhabit areas of 
dense undergrowth near perennial waterways, ponds, and marshes in arid areas such as southern 
Arizona (Arcese et al. 2002, Corman and Wise-Gervais 2005).  Although the Song Sparrow is a 
locally common resident in Arizona, disturbance to Song Sparrow habitat presents a threat to this 
species in the desert southwest (Arcese et al. 2002).  The Wilson’s Warbler is a Neotropical 
migrant that does not breed in Arizona but utilizes riparian woodlands during its spring and fall 
migrations across the state.  During migration, Wilson’s Warblers primarily inhabit dense 
understory vegetation within riparian woodlands (Ammon and Gibert 1999).  Common 
Yellowthroats are found breeding in wet areas with dense undergrowth (Guzy and Ritchison 
1999, Corman and Wise-Gervais 2005) and are locally common in wetlands and riparian areas in 
Arizona (Corman and Wise-Gervais 2005).  Populations of both Common Yellowthroats and 
Wilson’s Warblers are threatened by degradation of riparian woodlands in the western U.S. 
(Ammon and Gibert 1999, Guzy and Ritchison, 1999).   
 
As stated above, previous research indicates that Song Sparrows, Wilson’s Warblers, and 
Common Yellowthroats all share a strong affinity for dense understory vegetation near water in 
riparian woodlands (Ammon and Gibert 1999, Arcese et al. 2002, Guzy and Ritchison 1999, 
Corman and Wise-Gervais 2005).  During the current study, we were able to detect some 
positive associations between understory vegetation and relative abundance for these 3 species 
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(e.g., positive association between volume of grass in understory and relative abundance of 
Common Yellowthroats).  However, our inability to detect additional associations with 
understory vegetation likely resulted from the removal of understory vegetation from some our 
study sites by the 2006 floods (i.e., before we had a chance to sample vegetation).  Consequently, 
we cannot rule out the possibility that song sparrows, Wilson’s warblers, and common 
yellowthroats were associated primarily with dense understory vegetation and secondarily with 
presence and extent of surface water within our study area.  Nevertheless, given that dense 
understory vegetation and surface water are commonly associated with one another in riparian 
woodlands of Arizona (Corman and Wise-Gervais 2005), loss of surface water that leads to the 
loss of adjacent understory vegetation would likely have a negative affect on populations of these 
3 bird species in the region. 
 
In addition to looking for associations with surface water, we also sought to identify potential 
ecological processes (e.g., food resources, nest predation) underlying these associations.  We 
lacked sufficient data to be able to compare nest predation rates between “wet” and “dry” sites 
for Bell’s vireo, our focal nest monitoring species.  However, results from our aerial arthropod 
sampling indicate that aerial arthropod biomass was greater in “wet” versus “dry” sites for 
several arthropod orders.  For example, we found that areas with increased surface water had on 
average 10.5 mg of additional fly (Diptera) dry biomass per trap.  Birds that prey heavily upon 
flies, such as Wilson’s Warblers (Ammon and Gibert 1999), may benefit from foraging in 
riparian woodlands that have greater surface water because of the increased fly biomass in these 
areas.  We need to conduct additional arthropod sampling to confirm or refute this association 
and to control for the effects of vegetation structure and composition on aerial arthropod biomass 
(which we did not do during this study).  In addition, a diet analysis of migratory and breeding 
birds would provide a direct measure of the type and frequency of arthropods utilized as food 
resource in riparian woodlands of the desert southwest. 
 
Because native riparian trees are highly sensitive to changes in groundwater levels in the desert 
southwest (Brown 1994, Ohmart 1994, Webb and Leake 2005), rapid lowering of groundwater 
levels can kill riparian trees within a short period of time (Webb and Leake 2005).  To examine 
this potential threat, we sought to determine how the health of riparian vegetation (as measured 
by the proportion of live to dead vegetation) influenced avian species richness and relative 
abundance within our study area.  We were unable to detect associations between any of our bird 
parameters and the health of riparian vegetation in either the mid-story or the canopy of riparian 
woodlands.  However, it was clear from an examination of our 17 study sites (and especially 
Rincon Creek; Figs. 8a-b), that we did not have a representative sample of sites to adequately 
examine this issue.  Powell (2004) noted that some of the riparian trees along Rincon Creek 
appeared to be dead or dormant in 2004.  We observed a similar phenomenon in 2006, although 
to a much greater extent (Fig. 10).  The exact cause of this tree die-off remains undetermined, but 
the combination of almost 8 years of drought in the region and current levels of groundwater 
pumping in the area are likely contributing to the recent decline in the health of this riparian 
woodland (D. Swann, Saguaro National Park, Personal Communication).  Further research is 
needed to examine this issue, especially at sites like Rincon Creek where ≥ 60% of vegetation 
volume in the canopy and in the mid-story was dead or dormant.   
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Figure 10.  The Rincon Creek study site in July 2006.  Note the large dead/dormant Fremont 
cottonwood and Arizona sycamores trees lining the stream channel in the center of the 
photograph.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Perhaps more informative than our comparison of data collected at Rincon Creeks with those 
collected at our other 16 study sites is a comparison of data collected at Rincon Creek with those 
collected by Powell (2004) only two years previously (i.e., at the start of the tree die-off along 
Rincon Creek).  Powell (2004) detected considerably more Yellow Warblers and Bell’s Vireos at 
Rincon Creek during bird surveys than we did during our surveys in 2006.  For instance, Powell 
(2004) found that Yellow Warbler was the 10th most abundant species at Rincon Creek in 2004, 
whereas, we detected only a single, non-singing yellow warbler during all of our replicate 
surveys in 2006.  Moreover, Powell (2004) found evidence of breeding for Yellow Warblers, 
Bell’s Vireos, and Summer Tanagers at Rincon Creek in 2004; whereas, we found no Yellow 
Warbler nests, only 1 Bell’s Vireo nest, and only 2 Summer Tanager nests, despite spending 
considerably more person-hours in the field nest searching than was spent in 2004 (B. Powell, 
University of Arizona, personal communication).  The change in breeding activity was 
particularly pronounced for Bell’s Vireo.  Powell (unpublished data) found 9 Bell’s Vireo nests 
along Rincon Creek prior to 2004, but we found only 1 nest that failed even before it had been 
fully constructed.  Similar declines in Bell’s Vireos populations have been observed along the 
Colorado River following habitat destruction during the 1970s and 1980s (Ohmart 1994).  The 2 
Summer Tanager nests that we found at Rincon creek were located in clumps of mistletoe 
(Fig.11; unlike Summer Tanager nests found at our 3 other nest-monitoring study sites), perhaps 
because mistletoe represented the best available cover for these birds within the dying riparian  











 38



Figure 11.  Nest of a summer tanager at the Rincon Creek study site in July 2006.  Note how the 
nest is located in the best available cover, a small clump of mistletoe in a dying velvet ash tree.  
The nest is indicated by the white arrow in the photograph.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
canopy along Rincon Creek.  Riparian obligate species such as Bell’s Vireo, Yellow Warbler, 
and Summer Tanager appear to be in decline in riparian woodlands along Rincon Creek.  
Compared to Powell’s (2004) data, Lucy’s Warbler, Rufous-winged Sparrow, and 
riparian/upland species such as Gambel’s Quail, Mourning Dove, and Gila Woodpecker were the 
only species that did not appear to be experiencing declines at Rincon Creek.  Lucy’s Warblers 
breed in mesic riparian woodlands (e.g., cottonwood-willow woodland) in southeastern Arizona 
but they’re also a common breeder in more xeric riparian woodlands and mesquite-grasslands 
throughout the region (Johnson et al. 1997, Kirkpatrick et al. 2002).  This species may do better 
with drier climatic conditions compared to riparian obligate species such as Bell’s Vireo, Yellow 
Warbler, and Summer Tanager that nest primarily in live foliage of riparian trees (Powell 2004).  
For example, Lucy’s Warblers typically nest in cavities and behind dead bark flakes (Johnson et 
al. 1997) and we found numerous Lucy’s Warbler nests in cavities and bark flakes of the dead or 
dying trees along Rincon Creek.   
 
MANAGEMENT IMPLICATIONS  
 
Groundwater use in Arizona has increased rapidly during the 20th century (Webb and Leake 
2005) and will continue to increase as human populations grow in the desert southwest.  In light 
of this threat, many riparian woodlands face an uncertain future, perhaps none more so than the 
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riparian woodland along the Upper San Pedro River.  Groundwater use at Fort Huachuca 
Military Reservation and the City of Sierra Vista has not substantially reduced groundwater 
levels in the alluvial aquifer; however, future groundwater developments in the area pose a major 
threat to nearby riparian woodlands along the Upper San Pedro River (Stromberg et al. 1996, 
Pool and Coes 1999).  We believe that riparian bird communities along the Upper San Pedro 
River (and elsewhere in the desert southwest) are threatened in 2 ways by future groundwater 
loss.  First, should groundwater levels fall to the point where surface water flows are reduced or 
eliminated (i.e., a “Stage 2” effect of groundwater pumping; Webb and Leake 2005), populations 
of bird species such as Black Phoebes, Wilson’s Warblers, Common Yellowthroats, and Song 
Sparrows are likely to decline.  Second, should groundwater levels fall to the point that riparian 
vegetation is strongly effected (i.e., a “Stage 3” effect of groundwater pumping; Webb and Leake 
2005), populations of many other bird species, including riparian obligate birds like Bell’s Vireo, 
Yellow Warbler, and Summer Tanager, are likely to decline.  Continued drought conditions in 
the desert southwest are likely to compound problems associated with groundwater withdrawal 
in the foreseeable future (Webb and Leake 2005).    
 
Developing a sustainable water management plan is critical for Fort Huachuca and other military 
installations located in the southwestern U.S.  If no effort is made to preserve the health of 
riparian woodlands in the desert southwest (including riparian woodlands on or near military 
installations), the potential loss of breeding, wintering, and/or migratory habitat could be 
substantial for many bird species, especially if groundwater loss is great enough to degrade or 
eliminate riparian vegetation.  Most riparian woodlands in the desert southwest have already 
been altered by human development, cattle grazing, groundwater withdrawal, or surface water 
diversions (Ohmart 1994, Webb and Leake 2005).  Thus, we need to protect the health of the 
remaining riparian woodland in the region given the sheer number of bird species that are 
dependent upon this threatened resource.  Military readiness could be jeopardized if limited 
military resources are diverted from the military’s mission at Fort Huachuca Military 
Reservation (and at other military installations in the southwestern U.S.) to deal with the 
recovery of potentially dozens of declining populations of birds.  Results from this study provide 
quantitative data that will allow resource managers on military lands to better predict how 
abundance and diversity riparian birds will be affected by future reductions in ground and 
surface water levels on or near military installations in the desert southwest. 
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Appendix 1.  Maps of 17 study sites in southeastern Arizona providing detailed views of 
each study sites.  See Figure 1 for an overview of the study area and Appendix 2 for 
UTM coordinates of the bird survey points at each study site. 
 
 
 
 
 
 
 
 
1) ARAVAIPA CANYON 
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2) ARIVACA CANYON  



 
 
3) BEUHMAN CANYON 
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4) BOQUILLAS 



 
 
5) BROWN CANYON 
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6) CIENEGA CREEK 



  
 
7) FAIRBANKS 
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8) GRAY HAWK 



 
 
9) HUNTER WASH 
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10 & 11) LOWER AND UPPER HOT SPRINGS 



 
 
12) LAS CIENGAS 
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13) POSTA QUEMADA 



 
 
14) RINCON CREEK 
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15) TUMACACORI 



 
 
16 & 17) UPPER AND LOWER SABINO CREEK 



 











Appendix 2.  UTM coordinates (NAD 83) for bird survey points along riparian (R) and upland (U2, U5) survey routes at 17 riparian study sites in southeastern AZ. 
 Aravaipa Creek (R)  Arivaca Creek (R)  Boquillas (R)  Brown Canyon (R)  Cienega Creek (R)  Fairbanks (R) 



Point  North East   North East  North East  North East  North East  North East 
1 539957 3639456   465096 3495295  577247 3506387  448077 3514786  534052 3542378  576316 3511522 
2 539984 3639520   464994 3495280  577190 3506302  448176 3514764  534018 3542479  576289 3511617 
3 540045 3639600   464920 3495349  577094 3506268  448254 3514702  534081 3542566  576251 3511710 
4 540128 3639677   464853 3495424  576995 3506284  448335 3514643  534027 3542650  576228 3511807 
5 540197 3639667   464756 3495451  576898 3506299  448431 3514614  533937 3542626  576209 3511903 
6 540278 3639674   464731 3495549  576812 3506351  448530 3514603  533855 3542568  576253 3511994 
7 540372 3639721   464675 3495634  576772 3506443  448627 3514576  533752 3542524  576272 3512092 
8 540415 3639834   464626 3495725  576712 3506522  448651 3514481  533659 3542523  576239 3512186 
9 540390 3639935   464558 3495797  576612 3506537  448704 3514396  533612 3542615  576166 3512255 



10 540386 3640043   464483 3495869  576511 3506529  448784 3514315  533574 3542699  576077 3512208 
11 540373 3640150   464404 3495932  576414 3506489  448883 3514310  533467 3542683  576078 3512309 
12 540386 3640282   464328 3495999  576314 3506472  448986 3514139  533358 3542716  576122 3512398 
13 540420 3640359   464262 3496077  - -  449050 3514062  533255 3542701  - - 
14 540451 3640466   464241 3496175  - -  449147 3514086  533144 3542714  - - 
15 540509 3640574   - -  - -  - -  533051 3542666  - - 



            
 Gray Hawk (R)  Hunter Wash (R)  L. Hot Springs (R)  L. Sabino Creek (R)  Tumacacori (R)  U. Hot Springs (R) 



Point  North East   North East  North East  North East  North East  North East 
1 579765 3497085   583923 3482951  570330 3578846  517759 3574112  495692 3492010  571747 3577937 
2 579665 3497095   583837 3483003  570323 3578958  517756 3574011  495717 3492107  571698 3578030 
3 579577 3497137   583756 3483063  570267 3579054  517771 3573912  495732 3492201  571699 3578146 
4 579535 3497228   583702 3483147  570250 3579160  517866 3573873  495726 3492298  571583 3578209 
5 579513 3497326   583729 3483242  570254 3579267  517871 3573773  495700 3492399  571539 3578317 
6 579509 3497424   583789 3483323  570180 3579342  517883 3573674  495708 3492503  571418 3578279 
7 579462 3497512   583773 3483421  570073 3579359  517859 3573577  495711 3492602  571333 3578350 
8 579371 3497555   583709 3483498  570024 3579459  517925 3573501  495714 3492705  571291 3578455 
9 579271 3497537   583660 3483585  570024 3579569  517944 3573401  495702 3492810  571218 3578533 



10 579195 3497603   583590 3483659  569993 3579668  518007 3573324  495681 3492914  571117 3578484 
11 579098 3497633   583535 3483745  569948 3579764  518050 3573234  - -  571011 3578460 
12 579017 3497691   583528 3483844  569889 3579846  518133 3573166  - -  570989 3578565 
13 - -  - -  569779 3579861  - -  - -  570892 3578611 
14 - -  - -  569671 3579837  - -  - -  570810 3578545 
15 - -   - -  569584 3579898  - -  - -  570715 3578502 
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Appendix 2. Cont. 
 U. Sabino Creek (R)  Buehman Canyon (R)  Las Cienegas (R)  Las Cienegas (U2)  Las Cienegas (U5)  Rincon Creek (R) 



Point  North East  North East  North East  North East  North East  North East 
1 517800 3575733   542193 3583040  539047 3521909  539339 3521912  539683 3522100  536258 3554850 
2 517798 3575633   542232 3583132  539057 3522010  539326 3522011  539731 3522191  536156 3554799 
3 517867 3575562   542301 3583208  539067 3522112  539330 3522112  539753 3522286  536066 3554760 
4 517837 3575466   542280 3583307  539127 3522193  539373 3522203  539814 3522370  535961 3554775 
5 517807 3575369   542289 3583406  539163 3522291  539418 3522292  539828 3522478  535866 3554708 
6 517760 3575280   542329 3583501  539202 3522384  539457 3522384  539843 3522583  535766 3554735 
7 517727 3575186   542312 3583601  539231 3522483  539495 3522474  - -  535664 3554720 
8 517767 3575096   542329 3583706  539300 3522557  539543 3522560  - -  535569 3554759 
9 517815 3575008   542268 3583786  539328 3522650  539563 3522657  - -  535473 3554785 



10 517822 3574909   542296 3583882  539264 3522727  539568 3522757  - -  535386 3554842 
11 517818 3574809   542275 3583980  - -  - -  - -  - - 
12 - -  542325 3584066  - -  - -  - -  - - 
13 - -  542391 3584141  - -  - -  - -  - - 
14 - -  542487 3584172  - -  - -  - -  - - 
15 - -   542499 3584273  - -  - -  - -  - - 



                 
 Rincon Creek (U2)  Rincon Creek (U5)  Posta Quemada (R)  Posta Quemada (U2)  Posta Quemada (U5)    



Point  North East   North East  North East  North East  North East    
1 536331 3555056   536311 3555354  534144 3546046  534052 3546138  533929 3546481    
2 536228 3555053   536210 3555347  534245 3546034  534123 3546208  533976 3546569    
3 536126 3555045   536099 3555342  534306 3546114  534165 3546301  534026 3546655    
4 536035 3555008   536007 3555305  534355 3546203  534222 3546384  534087 3546732    
5 535936 3554997   535907 3555296  534395 3546295  534261 3546477  534143 3546813    
6 535834 3555002   535807 3555300  534439 3546388  534312 3546564  534184 3546905    
7 535728 3555015   535707 3555314  534492 3546468  534372 3546643  534241 3546986    
8 535629 3555011   535608 3555310  534552 3546549  534432 3546725  534262 3547084    
9 535524 3555019   535508 3555324  534610 3546631  534491 3546806  534294 3547181    



10 535431 3555055   535412 3555354  - -  - -  - -    













From: Kriegel, Debby -FS
To: Terry Chute; Shafiqullah, Salek -FS; Jones, Larry -FS
Subject: RE: No Action statement
Date: Friday, February 24, 2012 7:24:10 AM


I recommend rewording the end to “…and water for recreational activities.”  Thanks.
 
 
From: Terry Chute [mailto:tchute99@gmail.com] 
Sent: Thursday, February 23, 2012 9:31 AM
To: Shafiqullah, Salek -FS; Jones, Larry -FS; Kriegel, Debby -FS
Subject: No Action statement
 
Salek mentioned that we did not have any statement about water in the No Action
alternative description.  Here is my first (and probably pathetic) attempt.  Since it addresses
wildlife habitat and recreation, I would like feedback from all three of you. 
 


Existing uses of groundwater and surface water would continue at current levels.  These
uses include domestic water supplies; water for livestock grazing, water to support riparian
and wildlife habitat, and water uses for recreational purposes.


 


Note that we want to stay away from any discussion of effects here – but set the stage for
discussion of effects in the analysis of the No Action in Chapter 3.


 


Thanks....Terry
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From: Jason_Douglas@fws.gov
To: Jones, Larry -FS; Roth, Melinda D -FS
Subject: 30-day letter initiating section 7 consultation for Rosemont
Date: Tuesday, July 24, 2012 12:56:13 PM
Attachments: Rosemont Copper Mine 30-day letter signed 7.20.2012.PDF


Larry and Mindee, 


Here's a shortcut PDF of the letter that is en route in hard copy to Jim Upchurch. 


With regards, 


Jason M. Douglas
Fish and Wildlife Biologist
U.S. Fish and Wildlife Service
Arizona Ecological Services Office
201 North Bonita Street, Suite 141
Tucson, Arizona 85745
(520) 670-6150, extension 226 (voice)
(520) 670-6155 (fax)
http://www.fws.gov/southwest/es/arizona/ 
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From: Jamie Sturgess
To: Jim Tress; Jones, Lawrence LC -FS
Cc: Kathy Arnold; Brian Lindenlaub EM; David Cerasale; NORM JAMES
Subject: Re: Rosemont Conservation Measures_02-01-13 .docx
Date: Friday, February 01, 2013 1:21:35 PM


All:


I understand that there may be several tabulations of these conservation measures being distributed. 
Some written by Rosemont, others by Forest Service, others?


Please be aware that the version sent today by Jim Tress is what Rosemont has reviewed, accepted, and 
these have been written in carefully worded narrative.


Any rewrite, revisions, or rewording of these narrative items, would be subject to review and 
concurrence by rosemont.


Sometimes those small word changes have unintended consequences.


Jamie Sturgess


From: Jim Tress em <jtress@westlandresources.com>
Date: Fri, 1 Feb 2013 12:23:50 -0700
To: "Larry Jones (ljones02@fs.fed.us)" <ljones02@fs.fed.us>
Cc: Kathy Arnold ROSEMONT <karnold@rosemontcopper.com>, Jamie Sturgess 
<jsturgess@rosemontcopper.com>, Brian Lindenlaub EM <blindenlaub@westlandresources.com>, 
David Cerasale <DCerasale@westlandresources.com>, NORM JAMES <NJAMES@FCLAW.com>
Subject: Rosemont Conservation Measures_02-01-13 .docx


Larry, have cleaned up language and added discussions from yesterday’s meeting.  This a redlined version.  Let 
me know when you are ready to review this against your summary to make sure they are consistent.
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From: Jones, Larry -FS
To: Angela Barclay
Subject: RE: Revised agenda for 8 March meeting at Fish and Wildlife Service
Date: Wednesday, March 07, 2012 2:30:06 PM


Yes…a follow up to this morning’s conference call. Two of the participants in the morning will not
be there in the afternoon. I’m leaving now, so I can’t do any more changes anyway…seeya
tomorrow!
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Wednesday, March 07, 2012 2:26 PM
To: Jones, Larry -FS
Subject: RE: Revised agenda for 8 March meeting at Fish and Wildlife Service
 
Did you intend to list the participants twice? :O
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Wednesday, March 07, 2012 2:22 PM
To: 'mradke@blm.gov'; Gerhart, Richard A -FS; Angela Barclay; 'Jeff_Simms@blm.gov'; Kathy Arnold;
'blindenlaub@westlandresources.com'; 'jtress@westlandresources.com'; 'Jean_Calhoun@fws.gov';
jason_douglas@fws.gov; scott_richardson@fws.gov; JWindes@azgfd.gov; 'jsorensen@azgfd.gov';
jsturgess@augustaresource.com; 'd3moore@blm.gov'; Shafiqullah, Salek -FS
Cc: Melissa Polm; Roth, Melinda D -FS; Everson, Beverley A -FS; Laford, Reta -FS
Subject: Revised agenda for 8 March meeting at Fish and Wildlife Service
 
Sorry for this late revision to the agenda, but it has changed slightly. See you tomorrow.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701



mailto:/O=MMS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=JONES, LARRY810899D6-F64D-4E4C-AA8E-C93F1C975BDF

mailto:abarclay@swca.com

mailto:[mailto:ljones02@fs.fed.us]

mailto:jason_douglas@fws.gov

mailto:scott_richardson@fws.gov

mailto:JWindes@azgfd.gov

mailto:jsturgess@augustaresource.com





 
520-388-8375
ljones02@fs.fed.us
 
From: Jones, Larry -FS 
Sent: Tuesday, March 06, 2012 10:18 AM
To: 'mradke@blm.gov'; Gerhart, Richard A -FS; 'abarclay@swca.com'; 'Jeff_Simms@blm.gov'; Kathy
Arnold; 'blindenlaub@westlandresources.com'; 'jtress@westlandresources.com';
'Jean_Calhoun@fws.gov'; jason_douglas@fws.gov; scott_richardson@fws.gov; JWindes@azgfd.gov;
'jsorensen@azgfd.gov'; jsturgess@augustaresource.com; 'd3moore@blm.gov'; Shafiqullah, Salek -FS
Cc: 'mpolm@swca.com'; Roth, Melinda D -FS; Everson, Beverley A -FS; Laford, Reta -FS
Subject: Reminder: 8 March 2012 BA meeting at FWS Tucson 0900
 
Reminder that we are meeting at Fish and Wildlife Service Ecological Services in Tucson conference
room this Thursday (8 March 2012) at 0900 for follow-up BA discussions. The enclosed agenda is
the same as the earlier draft mailed out, as no changes were recommended.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Angela Barclay
To: Jones, Larry -FS
Subject: RE: status of Conservation Measures
Date: Monday, April 09, 2012 9:39:25 AM


Hi Larry,
 
Did you ever hear anything back from WestLand after I sent the email to them saying we could
meet to discuss conservation measures today? I didn’t…
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Friday, April 06, 2012 10:59 AM
To: Brian Lindenlaub
Cc: Jim Tress; Angela Barclay
Subject: RE: status of Conservation Measures
 
Thanks…actually, I am pretty unavailable in April , but am around April 16 and 17. Not only did Rick
leave, and I get his duties, as well as my own (which have been trumped up for Forest Plan), but we
actually had attrition of 4 biologists over the past couple months, so I am having a time of it
keeping my head above water.  So, don’t wait for me…I suggest you contact Angela Barclay, and
you can work together and I’ll catch up when I can. I had to cancel a related meeting with her
yesterday because of a higher priority, but one of the topics was how she could help me out with
Rosemont now that I am getting more on my plate. Angela is a good biologist, as are you all, so I
trust you can get some good conservation measure proposals in the works for me to review.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Brian Lindenlaub [mailto:blindenlaub@westlandresources.com] 
Sent: Friday, April 06, 2012 10:12 AM
To: Jones, Larry -FS
Cc: Jim Tress
Subject: RE: status of Conservation Measures
 
Small world, Larry. We just had a meeting late yesterday on this topic. If possible, we’d like to
schedule a meeting with you to discuss these conservation measures. Do you have any availability
on Monday?
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Brian Lindenlaub | Principal
WestLand Resources, Inc.
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Friday, April 06, 2012 10:05 AM
To: Jim Tress; Brian Lindenlaub
Cc: angela barclay (abarclay@swca.com); jason_douglas@fws.gov
Subject: FW: status of Conservation Measures
 
I haven’t gotten a response from WestLand to the query below. No letter from FWS yet from
species experts but we know one is coming. WestLand—again, don’t worry about mitigation
lands…we can deal with that separately and FS cannot require them anyway.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Friday, April 06, 2012 9:28 AM
To: Jones, Larry -FS
Subject: RE: status of Conservation Measures
 
Hi Larry,
 
Just curious – did you hear back from WestLand?
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Tuesday, April 03, 2012 10:44 AM
To: jim tress (jtress@westlandresources.com); brian lindenlaub (blindenlaub@westlandresources.com);
Jonathan Rigg
Cc: Angela Barclay
Subject: status of Conservation Measures
 
Jim/Brian/Jonathan:
 
I was wondering about the status of the document outlining conservation measures Rosemont
would be willing to commit to for threatened, endangered, sensitive, and other species. (the BA for
T and E, BE for sensitive, talussnails in specialist report). Also, as SWCA was to be a “clearing
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house” for conservation measures, where we are at with the “mitigation table” or whatever form
the mitigations/conservation measures have taken. Just trying to keep the ball rolling because I
hadn’t heard anything for a while.
 
As I recall, these are the broad categories we would like to see:
 


1.        General “overarching” design criteria that will help avoid, minimize, mitigate
environmental effects to habitat or species, especially those that may get “lost” in the
EIS/BA without being highlighted.


2.       General measures that help reduce stresses under climate change. In particular, I think we
need to highlight anything that reduces water consumption (ground and surface) and
greenhouse gases (but not limited to that). Note that Jim Upchurch recently brought this
up also, noting that climate change is an important consideration.


3.       Species-specific conservation measures (FWS has not yet drafted their letter of issues and
suggestions, but I don’t think you need to wait…there aren’t that many species).


4.       Mitigation lands…while these are important, they cannot be required by the Forest
Service, and if they are in some sort of preliminary process, no need to even mention. Point
is to not hold up the process waiting to hear about status of mitigation lands.
 


Thanks!
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: gilaman@comcast.net
To: jupchurch@fs.fed.us; Roth, Melinda D -FS
Cc: Stamer, Marc -FS
Subject: issues to resolve
Date: Thursday, January 10, 2013 2:41:37 PM


While we speak, I am cleaning up the Supplemental BA for Rosemont and WestLand
is working on comments for the Conservation Measures (we met Tuesday morn and
made good headway...they were to get comments to me by this morn, but it didn't
happen). There are a few biggish issues we need to resolve. I will share the track-
changed input from WestLand/Rosemont with you before I finish for SBA.
 
1. WestLand would like aquatic and riparian monitoring to be part of the Cienega
Creek Watershed Conservation Fund (endowment), whilst I believe that it should only
be used for restoration of habitat or populations...I would probably be willing to
downsize the short-term effects to "not likely" (for most aquatic and riparian species) if
there were assurances the fund was used to help species persist or recover.
Monitoring is critical to adaptive management, but it doesn't offset effects or offer
mitigation assurances. Long-term effects would stay "likely to adversely affect"
because assurances can't be taken that far into the future (the fund is for 10 years,
depending on how it is used).
 
2. Grazing. WestLand is writing up a section of Conservation Measures on their
management of their allotments. I am still of the persuasion this should not appear in
the SBA at all.
 
3.  Reclamation. I see you had put Conservation Measures into the CM document I
shared with WestLand about reclamation, but WestLand and I are not on board with
that, so need to revisit when we review the CMs.
 
4. You had mentioned how other design criteria should be listed as CMs...I think we
are OK with what is listed in the June BA (pages 18-30).
 
The two SBA's are listed as supplements and not intended to be stand alone docs.
 
I will be around most of next week, save some appointments (and I telework on
Thurs, sometimes Mon). After this week, I'm done using annual leave, possibly till I
retire. Next week I should be able to get VPN at home, so won't have to use home
computer or email anymore.
 
--Larry
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From: Angela Barclay
To: Jones, Larry -FS
Subject: southwestern willow flycatcher
Date: Tuesday, January 15, 2013 11:01:43 AM


On August 15, 2011, the U.S. Fish and Wildlife Service proposed to revise designated critical
habitat for the southwestern willow flycatcher to a total of approximately 2,090 stream miles (U.S.
Fish and Wildlife Service 2011f), and on January 3, 2013, a total of 1,227 stream miles were
designated critical habitat for this species. Within the analysis area, a 11.1-mile segment of
Cienega Creek and two segments of Empire Gulch (an isolated 0.3-mile upper segment of Empire
Gulch and a second 0.8-mile lower segment of Empire Gulch that connects to Cienega Creek) were
designated critical habitat (U.S. Fish and Wildlife Service 2013). Although this area was not known
to be occupied at the time of listing (1991-1994), territories have been detected here (1991-2010).


 
Angela M.D. Barclay, M.S.
Senior Natural Resource Specialist


SWCA Environmental Consultants
343 West Franklin Street
Tucson, Arizona 85701
P 520.325.9194 | F 520.325.2033
 


Visit Our Website: http://www.swca.com  
Find us on Facebook: http://on.fb.me/SWCA-Environmental
See us on LinkedIn:  http://www.linkedin.com/company/swca-environmental-consultants
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From: Hennings, Lorean -FS
To: Jones, Larry -FS
Date: Tuesday, January 15, 2013 9:13:34 AM
Attachments: 20130115081223574.pdf


This E-mail was sent from "RNP01B13F" (Aficio MP 4001).


Scan Date: 01.15.2013 08:12:23 (-0500)
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From: Jones, Larry -FS
To: JWindes@azgfd.gov
Subject: RE: draft agenda Rosemont CMs
Date: Thursday, June 07, 2012 9:39:22 AM


Hey John—
 
Would it be apropos to invite Tim Snow? Most of the species we talk about are non-game and I
would value his input. And if he is available, perhaps he can update us on SGCN (for Rosemont we
used the WSCA, based on his recommendation, because SGCN was not approved).
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: John Windes [mailto:JWindes@azgfd.gov] 
Sent: Wednesday, June 06, 2012 1:19 PM
To: Jones, Larry -FS
Cc: Raul Vega; Tim Wade
Subject: RE: draft agenda Rosemont CMs
 
Larry, I just want it to be clear what the goals of the workgroup are and where we are going.  I don’t
want to waste my time talking about mitigation if the Forest has no intention of actually requiring
any mitigation.  If that requires a review of FS law etc, maybe that’s what we need but we’re
talking about a NEPA process.  
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Monday, June 04, 2012 10:52 AM
To: John Windes
Subject: draft agenda Rosemont CMs
 
 
Actually, I’m not comfortable going into such great detail in an agenda, especially with topics the FS
has no control over. It should just set the stage for discussion. Perhaps what you are after from FS
is a review of FS law, regulation, and policy?
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
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SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
 
From: John Windes 
Sent: Monday, June 04, 2012 12:58 PM
To: 'Jones, Larry -FS'
Cc: Raul Vega
Subject: RE: draft agenda Rosemont CMs
 
 
 
Larry, take a look at this and let me know if this is farther outside of what you were thinking or
not.  It is my understanding that we are forming a workgroup to address mitigation and monitoring
of that mitigation for impacts to all wildlife as part of the NEPA process and to address our
comments on the DEIS RE: lack of identified mitigation measures.  I think it is highly appropriate to
have FWS there since there is overlap between ESA and NEPA regarding Conservation Measures
and Mitigation Measures but I’d like to find out at a minimum where the Forest stands on filling the
gaps in the identified impacts to wildlife and identified mitigation for those impacts.  The
Department feels we have a very strong case that impacts and mitigation has not been adequately
addressed in the DEIS and we would like to ensure that those concerns are addressed by the
Forest.
 
Also, can you tell me if Westland or Rosemont will be there?
 
 
"Wilderness sanctuaries presuppose the corporate takeover of everything else" --Paul Shepard
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Monday, June 04, 2012 10:52 AM
To: John Windes
Subject: draft agenda Rosemont CMs
 
Hey John…look over this draft agenda…whaddya think? I expect the meeting will actually drive its
own agenda, but this should cover the basics…I figured you and I could co-lead the meeting?
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
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300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Angela Barclay
To: Chris Garrett; Jones, Larry -FS
Cc: Gerhart, Richard A -FS
Subject: RE: touch bases next week or later?
Date: Friday, March 23, 2012 9:05:10 AM


So it looks like either Thursday next week (if I’m not in the field) or Monday or Thursday the
following week?
 
Angela
^..^  ^..^
 
From: Chris Garrett 
Sent: Thursday, March 22, 2012 2:14 PM
To: Jones, Larry -FS; Angela Barclay
Cc: Gerhart, Richard A -FS
Subject: RE: touch bases next week or later?
 
We’re meeting with Rick and Jim on Monday to touch base, so I think later in the week would be
good.   Let’s get Angela’s input, since I think her schedule is going to be the toughest to fill on this
end, given the current work on the AZ Trail.   As things stand right now, I think she was planning to
be in the field nearly all week…
 


-          C
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Thursday, March 22, 2012 2:10 PM
To: Angela Barclay; Chris Garrett
Cc: Gerhart, Richard A -FS
Subject: touch bases next week or later?
 
Angela and Chris—
 
I was wondering if we could get together for an hour or so next week…I’m trying to figure out how
to effectively juggle Forest Plan Revision, Rosemont, Rick’s duties (I will be acting biology program
manager starting April), and my other normal duties, so I think it would be good to touch bases
about where we are headed with Rosemont and the SWCA/FS roles. I’ll be in some of next week
(not Mon, prob not Fri, and meetings on Tuesday). Following week I am gone Tues/Wed and prob.
Fri. Thanks.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
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This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.








From: Jones, Larry -FS
To: JWindes@azgfd.gov
Cc: Roth, Melinda D -FS
Subject: RE: Rosemont Wildlife Mitigation/Monitoring Workgroup
Date: Friday, May 25, 2012 10:54:24 AM


Thanks, John. I'll talk to Mindee and I expect we'll set up a doodle poll. Any blocks of time you would
recommend for doodling/not doodling?


Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701


520-388-8375
ljones02@fs.fed.us


-----Original Message-----
From: John Windes [mailto:JWindes@azgfd.gov]
Sent: Friday, May 25, 2012 9:53 AM
To: Jones, Larry -FS
Cc: Roth, Melinda D -FS
Subject: Rosemont Wildlife Mitigation/Monitoring Workgroup


Hey Larry,


The Rosemont Cooperating agencies identified a need for a wildlife working group.  Jim Upchurch said
that you would be the point of contact and to get with you about setting up some meetings, so I'm
doing that.  I'd like to offer up our conference room as a meeting location.  Mindee said she'd be
copying all the cooperators on any meetings set up so I've cc'd her on this.
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From: Jones, Larry -FS
To: Angela Barclay
Cc: Holloway Jr, Ed -FS
Subject: RE: Rosemont Conservation Measures Summary
Date: Monday, April 30, 2012 1:31:57 PM


Go ahead and insert them, except the grazing stuff (the CM’s they will do on their allotments)…I
can’t wrap my brain around that (fitting this into NEPA, grazing annual operating plans, etc) and
need to talk to our range management folks here (Ed Holloway)…and for the other stuff, if you
could put “(RCC)” in next to it that would be good to identify the conservation measure as being
something Rosemont Copper agreed to.  Their land deals are pretty important as conservation
measures. Also, if you could add any of the AGFD conservation measures that seem reasonable
with “(AGFD)” next to it, then I can see everything together. I don’t have time to filter through that
stuff now, so put it all in the BA and I will delete measures that seem unreasonable or problematic
when I review the whole thing.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Monday, April 30, 2012 12:06 PM
To: Jones, Larry -FS
Subject: RE: Rosemont Conservation Measures Summary
 
Hi Larry,
 
Have you had a chance to review WestLand’s conservation measures? Would you like me to insert
them into the BA?
 
Thanks,
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Friday, April 27, 2012 1:37 PM
To: Angela Barclay
Cc: Roth, Melinda D -FS
Subject: RE: Rosemont Conservation Measures Summary
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Thanks. I hadn’t received it. And…wow…I totally did not say that we would transmit BA to FWS the
afternoon of the day I get a draft to review!
 
After talking to Mindee, we should try to make the submittal to FWS mid-May, which is what her
timeline indicates. That will be pretty tight since the Madrean Archipelago meeting is almost the
entire first week of May (I am giving a presentation, submitting a paper, chairing two sessions, and
setting up a SW PARC booth…and would otherwise be exceedingly bummed if I had to miss that).
Will you and/or Eleanor have ample time to work on the BA for the first two weeks of May?
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Thursday, April 26, 2012 9:07 AM
To: Jones, Larry -FS
Subject: FW: Rosemont Conservation Measures Summary
 
Good morning Larry,
 
I received this from WestLand this morning. Not sure if you received it so I am forwarding to you.
I’m concerned about his reference to the submittal schedule – do we need to talk today?
 
Thanks,
 
Angela
^..^  ^..^
 
From: Brian Lindenlaub [mailto:blindenlaub@westlandresources.com] 
Sent: Thursday, April 26, 2012 8:42 AM
To: Angela Barclay
Cc: Kathy Arnold; Jim Tress
Subject: Rosemont Conservation Measures Summary
 
Angela,
 
Please find attached both a PDF and MS Word copy of the Rosemont Conservation Measures Summary.
We have written them with the idea that they could be readily inserted into your BA as part of the
project description. After speaking with Larry Jones yesterday, we understand that if he can have a
draft of the BA tomorrow morning he could have the final over to the USFWS as soon as that
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afternoon.
 
I will call you directly to discuss.
 
Regards,
Brian Lindenlaub
WestLand Resources, Inc.


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.








From: Jones, Larry -FS
To: brian lindenlaub (blindenlaub@westlandresources.com)
Cc: angela barclay (abarclay@swca.com); jason_douglas@fws.gov
Subject: FW: Rosemont BA species-specific input: MSO w/CH
Date: Wednesday, March 28, 2012 3:41:38 PM


Brian--
 
As you requested, here is the MSO email from FWS. As with LLNB, we haven’t worked through FWS
MSO issues and are awaiting a more complete response from their species leads on threatened and
endangered species. Hope this helps.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Jason_Douglas@fws.gov [mailto:Jason_Douglas@fws.gov] 
Sent: Wednesday, February 29, 2012 9:22 AM
To: Jones, Larry -FS; Gerhart, Richard A -FS
Subject: Rosemont BA species-specific input: MSO w/CH
 


Rick and Larry, 


I've put out the call in-house for BA comments from the respective species leads. I'm forwarding
Shaula Hedwall's input re the Mexican spotted owl analysis. 


Jason M. Douglas
Fish and Wildlife Biologist
U.S. Fish and Wildlife Service
Arizona Ecological Services Field Office
201 North Bonita Street, Suite 141
Tucson, Arizona 85745
(520) 670-6150, extension 226 (voice)
(520) 670-6155 (fax)
http://www.fws.gov/southwest/es/arizona/ 


________________________________________ 


Jason, 


Please feel free to forward the comments I sent you re: the owl.   
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Here they are again with just a few modifications: 


The Draft BA states that there is a known PAC approximately 0.7 mile (Ramonote Canyon PAC) from
the action area that has not been surveyed since 2001, when an owl was confirmed at the site.  Two
other PACs at 1.3 (Sawmill Canyon PAC) and 2.5 miles (Florida Spring PAC) respectively from the
action area have not been surveyed since 1995.  In addition the action area overlaps approximately
430 acres of the far northeast corner of critical habitat Unit BR-W-12 in Santa Cruz and Pima counties.


I am less concerned about the two PACs that are greater than 1 mile from the action area, although
the species does move and they don't talk about what things in the area might have caused owls to
move (like, say fire, which has occurred in at least one of the PACs).  Also, if they are in canyons
where riparian veg could be impacted by groundwater withdrawals, that should be addressed as well.
 The PAC that is 0.7 miles from the action area should be surveyed prior to the action to determine
whether the owls are still where they think they are.  They should discuss what activities could occur
near this PAC that could result in effects (including potential light pollution, blasting, etc.). 


Another issue is the lack of analysis for restricted/protected and critical habitat.  The area designated
as critical habitat apparently has not been surveyed and the Draft BA doesn't discuss whether there is
potential nest/roost habitat within the area.  If it hasn't been surveyed and it is owl habitat, then it might
be occupied which could change the analysis.  Also, the BA states that there won't be "adverse effects"
to critical habitat, so therefore there is no affect.  This is not correct.  It seems to me that since the
project includes 430 acres of habitat and there may be (?) vegetation clearing within it, that at the very
least this should be a MANLAA situation.  If they have done no surveys, then we likely should assume
owls could be there as well (unless they have better information which just isn't included) which would
change the determination for owls as well. 


Thanks! 


Shaula Hedwall


U.S. Fish & Wildlife Service
323 North  Leroux, Suite 201
Flagstaff, Arizona 86001
(928) 226-0614, ext. 103
(928) 226-1099 (fax)








From: Jones, Larry -FS
To: Brian Lindenlaub; angela barclay (abarclay@swca.com)
Cc: Kriegel, Debby -FS; Roth, Melinda D -FS; Everson, Beverley A -FS
Subject: RE: AZ trail reroute and maps
Date: Wednesday, June 20, 2012 8:31:08 AM


Thanks Brian…be sure to send to me in Word so it can be modified as needed.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Brian Lindenlaub [mailto:blindenlaub@westlandresources.com] 
Sent: Wednesday, June 20, 2012 8:21 AM
To: Jones, Larry -FS; angela barclay (abarclay@swca.com)
Cc: Kriegel, Debby -FS; Roth, Melinda D -FS; Everson, Beverley A -FS
Subject: RE: AZ trail reroute and maps
 
Larry,
 
The BE is done in draft format and currently in review. We’re shooting to have it out this week, but
it could be the beginning of next.
 
Regards,
Brian Lindenlaub | Principal
WestLand Resources, Inc.
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Tuesday, June 19, 2012 8:25 AM
To: angela barclay (abarclay@swca.com); Brian Lindenlaub
Cc: Kriegel, Debby -FS; Roth, Melinda D -FS; Everson, Beverley A -FS
Subject: AZ trail reroute and maps
 
Hey Angela and/or Brian—
 


1.        Can you describe or send a map that shows the proposed AZ Trail reroute and how it
avoids the Helena Mine complex?
 


2.       Since you are writing the BE for the AZ Trail reroute, relatively new direction calls for
analysis of threatened and endangered species in the BE, as well as FS sensitive; this will
help when we need to initiate consultation on the AZ trail reroute (if we need to). The BE is,



mailto:/O=MMS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=JONES, LARRY810899D6-F64D-4E4C-AA8E-C93F1C975BDF

mailto:blindenlaub@westlandresources.com

mailto:abarclay@swca.com

mailto:dkriegel@fs.fed.us

mailto:mroth@fs.fed.us

mailto:beverson@fs.fed.us

mailto:[mailto:ljones02@fs.fed.us]

mailto:abarclay@swca.com





of course, a document that needs to be approved by me on behalf of the Forest Service, so
when you have a draft ready for my review, please give me a head’s up. By the way, I am
pretty much gone all of August, so June/early July is best. Do you have a date for that
draft?


 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.



mailto:ljones02@fs.fed.us






From: Angela Barclay
To: Jones, Larry -FS
Subject: Light Pollution Mitigation Recommendation Report
Date: Monday, June 18, 2012 2:18:57 PM
Attachments: 2012 01 24_Monrad et al_RCP Light Pollution Mitigtion Recommendation Rpt.pdf


Larry,
 
As per your request, the much-discussed revised lighting plan is attached.
 
Angela M.D. Barclay, M.S.
Senior Natural Resource Specialist


SWCA Environmental Consultants
343 West Franklin Street
Tucson, Arizona 85701
P 520.325.9194 | F 520.325.2033
 


Visit Our Website: http://www.swca.com  
Find us on Facebook: http://on.fb.me/SWCA-Environmental
See us on LinkedIn:  http://www.linkedin.com/company/swca-environmental-consultants
 



mailto:abarclay@swca.com

mailto:ljones02@fs.fed.us

http://www.swca.com/

http://on.fb.me/SWCA-Environmental

http://www.linkedin.com/company/swca-environmental-consultants
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Executive Summary 



The Rosemont Copper Project (Project) site lies within an area of concern relative to the 
effects of light pollution.  Because the Project will operate around the clock, additional 
light pollution is of concern to astronomical interests and to the environmental 
community in general. Several of the world’s most important observatories are located 
nearby, and they rely on the maintaining or reducing the levels of light pollution within 
southern Arizonai. Decades of concern by the astronomy community have resulted in the 
development and implementation of a stringent and continuously evolving outdoor 
lighting ordinance in Pima County. The principles of shielding, spectral content control 
and responsible lighting practices to protect our valuable regional astronomical assets 
date back to the early 1970’sii.



Neither the existing 2006 Pima County Outdoor Lighting Code (PCOLC)iii nor the draft 
2011 PCOLCiv have jurisdiction over the Project site for the development as proposed. 
However, as part of its commitment to best possible environmental practices, Rosemont 
Copper Company (Rosemont) will voluntarily employ an advanced light pollution 
mitigation plan. The plan will include the use of state of the art lighting equipment and 
controls to minimize environmental impact to levels below the intent of the PCOLC, 
including other comparable modern light pollution control standards. Importantly, the 
plan must also comply with the project’s operational safety requirements prescribed by 
the Mine Safety and Health Administration (MSHA).  The plan will include the use of: 



Full cut off, solid state Light Emitting Diode (LED) lighting systems. 



High fitted target efficacy (FTE) lighting systems and optics. 



Specific purpose lighting systems with optics that match task requirements. 



Adaptive lighting controls to dim or extinguish lighting when not needed, and to 
provide immediate ‘instant on’ emergency or operational lighting. 



Where color rendering is needed, use of color tuned solid state light sources for 
superior energy efficiency and optical control with attenuated short wavelengths 
to minimize Rayleigh scattering. 



When color rendering light is not needed, use of narrow band solid state lighting 
to emulate low pressure sodium (LPS) but with superior optical and electrical 
control.



Color adaptive lighting to shift from narrow band amber emissions to higher color 
rendering light when color rendering is needed. 
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To assess the baseline night sky condition and to allow future measurements, advanced 
aerial methods will be employed.  Aerial surveys have already identified current sources 
and intensities of light pollution throughout the region as well as characterizing the 
baseline night sky.  Measurements may be made in the future to determine the impact of 
the Project, its compliance with established goals and mitigation methods, and to identify 
other newly introduced sources of light pollution in the Tucson region and their relative 
impacts.  The result is expected to be a lighting installation that generates about 10-15% 
of the amount of environmental light that, per the PCOLC, would normally be allowed by 
a similar commercial development of the same scale in the same location using 
conventional lighting systems on a similarly sized parcel. 
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Introduction



The Rosemont Copper Project (Project) is a new facility to be built about 30 miles 
southeast of Tucson, Arizona in Pima County.  Because of its expected 24/7 operation, 
the potential for light pollution and its impact on astronomy are particularly important, as 
many of Arizona’s professional and amateur observatories are located in the Tucson area. 
Protection of the night sky and associated astronomical research is especially relevant to 
the local optical science related business economy as well as to the environment. 



The Project will be approximately 10-15 miles to the northeast of Mt. Hopkins, on which 
is located the Whipple Observatory.  In its 2006 and draft 2011 Outdoor Lighting Code 
(PCOLC), Pima County identified the area around Mt. Hopkins among its most critical 
zones (1a and 1b) for protection of the night sky.   However, the PCOLC does not have 
jurisdiction for this type of project, regardless of proximity to any observatory or 
environmental zone.  In theory, the Rosemont project could employ traditional lighting 
practices for most of the lighting on the mine site without any special restrictions. 



However, as part of its mission, Rosemont Copper Company (Rosemont) has made a 
commitment to the community:  



With the latest mining technologies, Rosemont Copper will set a standard for 
sustainable practices, including using solar power, consuming less than half the 
water as traditional mines, and reclaiming the site as permanent open space by 
revegetating throughout the life of the mine…. Rosemont Copper’s vision is to 
utilize sustainable mining practices to create a bridge from Arizona’s mining past 
to a high-tech, renewable future.v



Rosemont has recognized the significance of controlling light pollution as an integral part 
of its sustainable efforts.  Preliminary lighting design efforts have been based on existing 
technologies and approaches to lighting.  Based upon technological advances in the 
lighting industry, Rosemont plans to dramatically improve the performance of its lighting 
systems.  In addition, state of the art methods have been used to establish baseline night 
sky conditions and local sources of light emissions. This will allow future measurements 
to verify the performance of site specific lighting system installations as well as allow for 
a comparison to other changes to the regional night environment. This will be the first 
major project in Arizona for which light pollution and its mitigation measures may be 
measured over the course of construction and full operation. 



Assuming the lighting at the Project was regulated, the proposed mitigation strategy is to 
reduce all site lighting lumen emissions, regulated or not, to less than 15% of the amount 
allowed by the Pima County Outdoor Lighting Code lumen per acre table for Zone 1a. 
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Background



In December 2009, M3 Engineering & Technology Corporation (M3) issued a technical 
memorandum, describing proposed lighting systems for the Rosemont Project.  An 
updated memorandum (hereinafter the “DEIS Lighting Plan”) was issued in January 2011 
that was included in the Draft Environmental Impact Study (DEIS). It notes that, while 
the Project is exempt from the PCOLC, Rosemont intends to respect the intent of the 
code and as much as possible, to meet it.  



However, the PCOLC and the DEIS Lighting Plan are based on the use of legacy lighting 
systems including those using low pressure sodium and high pressure sodium lamp types.  
Current developments include lighting systems that employ light emitting diodes and 
other modern light sources, that when coupled with exceptional beam control, can be 
used to reduce stray light.  These modern lighting systems have qualities that can be used 
to dramatically reduce and mitigate light pollution compared to legacy lamps and 
equipment.  This report has been developed to recommend lighting system improvement 
measures using new lighting technology that will dramatically reduce the Project’s 
impact on the night sky.  The new light sources will also address the MSHA safety issues 
discussed in the DEIS Lighting Plan. 



As part of developing this report, the Rosemont project site was visited on August 5, 
2011, to review the topography of the Project area and region.  The site is located in a 
shallow bowl surrounded by nearby peaks and higher elevation ridgelines.  The land 
enjoys a relatively high density of flora due to its elevation and annual rainfall.  As an 
additional consideration, the overall shape and vertical density of the site will naturally 
contribute to the mitigation of lighting effects. 
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Pre-Mitigation Lighting Requirements for the Project 



The DEIS Lighting Plan identified proposed conventional lighting systems to be 
employed at the Rosemont Project as follows: 



High Pressure Sodium Systems (HPS, color rendering is somewhat important) 



Mine pit, ~3.4 million lumens, with some light sources >100,000 lumens 
Mine process area, ~1.4 million lumens 
In plant roads, <0.1 million lumens 
Dry stack conveyor, ~ 1.2 million lumens 
Leach pad, ~ 6.0 million lumens 
Primary access road - none 



Total HPS ~12.0 million lumens 



Low Pressure Sodium Systems (no color rendering) 



In plant roads, ~ 2.0 million lumens 
Primary access road, ~1.4 million lumens 
Ore processing, ~ 3.5 million lumens 
Dry stack conveyor, ~2.5 million lumens 
Mine pit, ~ .2 million lumens 



Total ~9.6 million lumens 



Xenon Systems (color rendering is important but secondary to being mounted to 
heavy equipment) 



Mine pit equipment mounted, ~0.1 million lumens 



This report assumes that the DEIS Lighting Plan assessment of the gross lighting 
requirements for the Project is correct, and that the amount of lighting identified above is 
appropriate for the tasks.  With this in mind, some moderation of task lighting 
illuminance values may still be possible and further reduction in the total site lumens may 
be attainable. This assessment will be made during detailed facility design. 



The DEIS Lighting Plan notes that LPS and HPS are light sources with poor 
characteristics related to starting and restarting.  They require warm up when started, and 
if extinguished, a cool-off period before restarting.  Power surges, lightning, and other 
interruptions, even very brief, could cause lighting systems to suddenly stop operating 
and remain at less than full output for some time and pose possibly unsafe working 
conditions.  This operational limitation prevents these standard sources from being 
considered for on-demand or adaptive controls. 
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Pima County Outdoor Lighting Code Allowance 



Assuming that the site would be governed by PCOLC Lighting Zone E1a, and assuming 
that the in-force 2006 PCOLC or the Draft 2011 PCOLC is used, the following 
allowances are included in the DEIS Lighting Plan: 



Site: 4,415 acres (Option 1 of Table 401.1 allows 18,000 lumens of "mostly LPS" 
lumens per acre; entire site considered 



Total site lumens (Option 1): 79.47 million lumens allowed, ~ 21.7 million lumens 
proposed in the DEIS Lighting Plan 



Total site limit on full cut off non-LPS lumens (Option 1): 13.24 million lumens 
allowed, ~ 12.1 million proposed in the DEIS Lighting Plan 



Total site limit on unshielded lighting:  None allowed ~ Some unshielded lighting 
would occur for the proposed portable light plants and equipment mounted lights 
presented in the DEIS Lighting Plan 



The lighting systems suggested in the DEIS Lighting Plan would comply with the 
PCOLC as long as all of the permanent and portable lighting was full cut off (fully 
shielded against uplight). Traditional mine task lighting, especially vehicle mounted 
lighting that is unregulated under the PCOLC, has not historically exhibited these 
characteristics.  However, even without advanced mitigation, the Rosemont Project 
lighting design proposed in the DEIS Lighting Plan is generally compliant with the 
lumens per acre limits that would be mandated under the lighting code for any 
development constructed at the Rosemont site.  This assumes the entire Project site 
acreage is used in the calculation as prescribed in the PCOLC. 



For the purposes of demonstrating its commitment to the environment, Rosemont Copper 
is planning to employ lighting systems that would result in a total site lumen usage that 
will be significantly lower than the PCOLC would allow.  The mitigation strategies 
proposed in the remainder of this report describe such systems and the resultant lumen 
per acre densities. 
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General Mitigation Strategy 



The January 2011 DEIS Lighting Plan is based solely on lighting technology developed 
and promulgated in the last half of the 20th century.  This technology is mostly called 
“high intensity discharge” (HID) and includes high-pressure sodium (HPS), low-pressure 
sodium (LPS), mercury vapor (MV) and metal halide (MH) lamps. These lamps have 
been identified and regulated in the PCOLC because the spectral power (color) qualities 
of the lamps are related to their relative effects upon astronomical observations.  For 
instance, the PCOLC prefers LPS lamps because they emit only specific yellow 
wavelengths and produce less scattering of light in the atmosphere than do the 
polychromatic HPS, MV and MH, thereby improving conditions related to astronomyvi



HID sources were developed to efficiently produce abundant light in a small part of the 
lamp called the arc tube, enabling efficient and effective optics to direct the light where 
needed.   HID luminaires are the predominant source in most outdoor lighting, ranging 
from lighting streets and highways to signs, stadiums and building facades.   Present HID 
technology is very efficient and relatively inexpensive. 



However, HID lamps suffer from a major flaw. In order to create large quantities of light 
within the arc tube, temperature and gas pressure inside the tube must grow through a 
warm-up period.  The warm up time from starting until full light could take several 
minutes.  Once at full output, the lamp must continue to constantly operate; if an 
interruption occurs, no matter how brief, the lamp will extinguish and will need to cool 
before re-igniting.  This cool-down period could take several minutes. In the DEIS 
Lighting Plan, this flaw was described as a potential safety hazard. Additionally, the HID 
lamp behaves poorly when dimmed below maximum output and is unsuitable for 
adaptive control schemes.   



The first principal mitigation strategy for the Project will be to employ 21st century light 
sources. It is anticipated that solid-state lighting (light emitting diodes or LED) will 
replace HID in many lighting applications between now and the practical operation of the 
mine.   Other light sources such as induction, organic LED (OLED), and plasma may be 
considered as well.  Most of these sources can be switched on and off at will, operate 
well in a dimmed mode, and have no starting or restarting concerns.   The best mitigation 
strategy will be to turn off lights unless needed. The means of control can be highly 
automated while permitting human intervention as needed.   The two key substrategies 
are on-demand lighting, which means activated when needed, and adaptive lighting, 
which changes automatically based on time of day or other regular and predictable 
applications. 



The second principal mitigation strategy is to employ very well shielded and aimed light 
sources.  In solid-state lighting, each “lamp” is an LED producing about 300 lumens with 
current technology. Each LED can be aimed in a specific direction and individually 
shielded to prevent uplight.  Careful luminaire design and application prevents wasted 
light and can effectively ensure no upward waste light or off-site spill. A luminaire 
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consists of an array of LEDs that are “targeted” to task locations.  A new specification 
called “Fitted Target Efficacy” (FTE), developed by the US Department of Energy, can 
be used to demonstrate how much more efficiently light can be applied to outdoor 
lighting situations.



The third principal mitigation strategy involves spectral control.  The color of solid-state 
lighting is more easily managed to emit (or not emit) certain wavelengths.  For example, 
on the Big Island of Hawaii (home to the Mauna Kea world-class observatory complex), 
LED roadway lighting luminaires have been fitted with 500nm long-pass filters to 
eliminate aqua, blue and violet emissions to preserve conditions that are more favorable 
to astronomical observations. 500nm filtered LED fixtures generally produce a yellowish 
white light similar to HPS.  In other cases, pure narrow-band amber LED lamps have 
been used to emulate LPS but with far better optical, warm up and restarting 
characteristics.   Careful selections will have the performance characteristics of solid-
state lighting, but the color quality of conventional lamps.  Solid-state lighting could also 
permit spectral change, such that a luminaire in a critical area could be idling at a low 
level of narrow band amber light, and then change to color rendering lighting as needed 
for detailed work in that area. 



The fourth principal mitigation strategy is to use the smallest necessary light source 
(“lumen package”).  Overlighting is common using HID lamps because the smallest 
lamps of this type produce more light than needed in many applications.  Solid-state 
lighting will permit better tuning of lighting to each application.  For instance, bollard 
style or wall mounted lights used around building entrances work well with about 500-
1000 lumens. The smallest applicable HID source is more than twice this amount. 



The fifth principal mitigation strategy is to address the environmental concerns of native 
flora and fauna.  Specific LED lighting solutions, including limitations on the use of sub-
500 nanometer lighting spectra (generally blue light) will be applied to minimize the 
impact to the night environment for the general preservation and protection of the entire 
environment. The control of sub-500 nanometer wavelengths is a known factor in 
minimizing artificial lighting effects upon nighttime insects and their predators. 



The sixth principal mitigation strategy is to use solid-state lighting for vehicular-
mounted task lighting. LEDs are now being widely applied for vehicular headlights, 
taillights, and interior illumination.  Solid-state task lighting can be installed on vehicles 
and other apparatus and is a catalogued accessory for heavy equipment use.  A major side 
benefit of solid-state lighting is exceptionally long lamp life despite heavy shock and 
vibration exposure, which will reduce operating costs and minimize safety concerns. 
Beam shaping is also readily available for equipment mounted LED lighting. Use of this 
technology will impart less stray light and direct more useful light to the critical task and 
operation areas. 
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Mitigation Strategy #1:  Solid State Lighting 



The largest revolution in electric lighting technology since the Edison lamp is now 
occurring.  Solid state lighting, otherwise known as light emitting diode or LED, is 
rapidly replacing conventional electric light sources in increasing types of indoor and 
outdoor lighting applications. 



Historically, outdoor lighting has been a primary application for high intensity discharge 
(HID) lighting, including primarily low-pressure sodium (LPS), high-pressure sodium 
(HPS), mercury vapor (MV), metal halide (MH), and ceramic metal halide (CMH).  All 
of these lamps are among the most efficient and long life products in the industry and are 
capable of considerably large amounts of light per lamp.  But all have a warm up time, 
and once operating, they cannot be turned off without needing a cooling off and re-warm 
up time (“restrike” period).  Consequently, HID lamps are typically left “on” all night, 
whether needed or not.  HID lamps are also poor candidates for dimming, as the result is 
poor performance, lower energy efficiency, and unwanted color shift. 



Sensitivity to power system changes is a problem with HID sources, and for years, 
additional lighting systems using an instant-on source have been installed coincidentally 
with HID lamps to ensure safety lighting is provided while HID lamps restrike.   



LED lighting, on the other hand, operates on completely different electrical principles.
As a result, LED lighting can be turned on and off as needed, multi-level switched in 
various modules within the same luminaire, and can also be dimmed to meet lighting 
requirements.   



The primary and historical reasons for using HID are energy efficiency and lamp life.  All 
current HID lamps (HPS, LPS, MH and CMH) can generate over 100 lumens per watt 
and can have lamp life in excess of 20,000 hours (roughly 4-5 years assuming all night 
use).  Until recently, LED lighting, which can have lamp life in excess of 50,000 hours, 
lacked the efficacy and optical efficiency to compete.  But that is no longer the case.  
System efficacy of LED now approaches or exceeds 100 lumens per watt while 
maintaining all of the desirable characteristics of lamp life, including instant starting and 
dimming.   Moreover, optical efficiency (see Mitigation Strategy #2) requires fewer net 
lumens of LED to illuminate the same area as compared to an HID source. 











Rosemont Copper Project Light Pollution Mitigation Recommendation Report  12  



Mitigation Strategy #2:  Fitted Target Efficacy 



The second mitigation strategy will be to employ FTE to reduce total site lumens without 
compromising lighting performance, human visual performance, safety or security. 



All conventional HID lamps are gross sources that generally emit light in a spherical 
distribution.  Conventional luminaires use refractors, reflectors, lensing and/or shields to 
redirect light toward the intended area of illumination.  For outdoor lighting, the 
effectiveness of this redirecting effort is not only critical for efficiently illuminating the 
target, but also for preventing wasted/spilled light from being emitted into the sky and 
onto nearby land and buildings.  The principle of “full cut off” is based upon luminaire 
designs that prevent any light from being emitted above the horizontal plane.  Below the 
horizontal plane, light from conventional lamps is distributed somewhat ineffectively, 
with a considerable amount of light not striking the task area and being wasted on the 
site.  All light is eventually reflected upward by the site, especially from light colored 
rock and concrete. Thus any unneeded light creates excess light pollution even if 
originally aimed downward.  



Recognizing the potential for significant improvements in the optical efficiency of LED 
lighting systems, the US Department of Energy (DOE) devised a new system for 
addressing the application efficiency of lighting systems. It is called Fitted Target 
Efficacy (FTE)vii in which the performance characteristics of lighting systems can be 
most accurately compared.  In general, systems with higher FTE use light and energy 
more effectively than those with lower FTE.  The result is fewer lumens needed to 
produce the same task light level.  In most cases, properly applied LED lighting systems 
have higher FTE than conventional lamps and legacy light sources.   



Illustration 1 below shows an example of the FTE concept. This illustration compares a 
conventional LPS light source with “Type 5” symmetrical optics (as included in the DEIS 
Lighting Plan) versus a high performance LED system with “Type 2” optics currently 
being evaluated for the conveyor system at Rosemont. The LED Type 2 optics more 
closely match the shape of the conveyor and walkway task target areas, while the LPS 
Type 5 optics emit a significant amount of lumens that miss the target area. It is intended 
that LED luminaires with custom beam shapes that closely follow specific task area 
dimensions will be specified and installed at the site. This strategy will also be applied to 
portable light plant assemblies. 



Ill. 1, Plan View of Conveyor Segment
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The technology of LED permits “spectral tuning”, and specific choices of radiation can 
be achieved for application purposes.  For Pima County and the Rosemont Project, two 
such specific light sources will constitute most of the lighting: Narrow Band Amber and 
Filtered White LED. 



Narrow Band Amber LED (ALED) 
The intent of LPS lighting is to limit the spectrum to a few wavelengths in a narrow 
“band” of radiation, thus permitting astronomic filtration and clear view of the rest of the 
spectrum.  Additionally, LPS is preferred because the 590 nm band (yellow-orange) 
causes less Rayleigh scattering and associated light pollution. While not ideal for human 
scotopic vision, LPS has long been accepted as a suitable outdoor lighting system. ALED 
creates a spectrum very similar to LPS. Refer to spectral graph in Illustration 6 below.
Astronomers appear to be pleased with this development, to the extent that the use of 
ALED has recently been approved as an equivalent to LPS in Flagstaff, AZ. The 
Flagstaff outdoor lighting code is very similar to (if not more restrictive than) the 
PCOLCix.



Narrow Band Amber LED luminaire 
(Spectral graph as measured by Monrad Engineering staff) 



 Ill. 6 
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In summary, the change from legacy HID sources described in the 2011 DEIS Lighting 
Plan to selected LED sources is a principal part of the mitigation strategy.  LED sources 
are better tailored to the lighting tasks as they can be specifically designed to reduce or 
eliminate over lighting.  Since a significant portion of the lighting at the Rosemont 
Project will need to have color rendering, spectral control will reduce the amount of light 
pollution, including atmospheric scattering effects as compared to any other color 
rendering light source that would ordinarily be used. 
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Mitigation Strategy #4: Lumen Package Optimization 



In applications where large areas are lighted with heavy-duty lighting equipment, the 
lamp wattage and associated lumen package increments of HID lighting play a major role 
in typical overlighting practices.  In the case of the LPS and HPS lamps used in the DEIS 
Lighting Plan for the Rosemont Project, the following illustration shows the limited 
number of standard wattage increments: 



Standard LPS and HPS Lamp Wattage Increments 



LPS  HPS 



18  35 



35  50 



55  70 



90  100 



135  150 



180  250 



  400 



  1000 



Ill. 8
Over the last few years, lamp manufacturers have introduced a number of in-between 
wattage lamps to improve the match between lamp and application, but the increase in 
complexity, including different ballasts, sockets, etc., has been a deterrent.



In comparison, LED lighting systems are comprised of a few or many independent solid-
state light sources.   Each unit is between 1 and 3 watts, and each one can be aimed and 
shielded separately.  This process lends itself to fitted targeted efficacy. Moreover, it 
permits only the minimum necessary number of LED devices to meet the desired lumen 
package to suit the task. LED modules may also be scaled upward in quantity to 
accommodate large lumen package requirements associated with high task illuminance 
levels or large area lighting needs. 



The process of FTE and superior optical control can also be applied to HID sources, and 
when engineered correctly, can result in superior performance.  For instance, the 
University of Arizona stadium was recently relighted with a new HID lighting system 
using state of the art optics to replace a 40 year old lighting system.  While light levels on 
the field were increased by 40%, the overall energy use of the system was reduced by 
30% and the amount of measurable off-site glare created by the stadium lighting was 
reduced by over 70%.
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Mitigation Strategy #6: Improved Lighting for Vehicular 
Lighting



Vehicular mining equipment typically utilizes a mix of HID, halogen, and /or xenon light 
sources for task lighting and warning lighting systems. Lumen packages per fixture can 
range from hundreds of lumens to over 100,000 lumens and multiple light sources are 
generally present on any given piece of equipment. 



Equipment mounted HID lighting fixtures usually consist of flood light fixtures with 
generic optical systems. Glare control and light pollution reduction considerations are 
usually secondary to the needs of the operator for task lighting in his various fields of 
view.



Based upon conventional heavy mining equipment lighting technologies, the DEIS 
Lighting Plan included an allowance of over 3 million lumens of equipment mounted 
HID lighting within the mine pit with an uplight factor of 30%. Although equipment 
mounted lighting systems are not regulated by the Pima County Outdoor Lighting Code 
(PCOLC), the combination of the total lumen emissions and the Rayleigh scattering 
associated with the significant uplight components are inconsistent with the goals of the 
PCOLC. 



In the interest of longer life spans for equipment mounted lighting systems, equipment 
manufacturers are now offering LED lighting options in lieu of conventional xenon, 
halogen and even HID sources. Given the modular nature of LED systems, lumen 
packages can be scaled up to meet the variety of task lighting applications that may be 
required across the gamut of equipment mounted systems. Coincident with the 
introduction of LED technology into these applications is the highly desirable aspect of 
precise beam control.



The specification of LED lighting with precise beam spreads to suit the task lighting need 
for all equipment mounted lighting systems is proposed to minimize stray light, place 
more light on the task target, reduce total lumens emitted into the environment, minimize 
off-site spill light, and greatly curtail the negative effects upon astronomical interests 
from the upward scattering of light.  
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Summary of Mitigation Accomplishments 



There will be five specific accomplishments of the mitigation strategies: 



Total Lumen Reduction 
A significantly more efficient lighting design strategy than that proposed in the 2011 
DEIS Lighting Plan is recommended.  Several assessments relative to compliance with 
the 2006 Pima County Outdoor Lighting Code (PCOLC) and the draft 2011 PCOLC are 
presented:



Recap A – Utilize total site acreage per PCOLC definition and all lighting sources, 
including equipment mounted lighting systems: 



Site: 4,415 acres 



Total site lumens (Option 2, 12,000 lumens per acre of any light source x 4415 
acres):  52.98 million lumens allowed, 6.15 million proposed. 



Total site limit on unshielded lighting:  None allowed, none proposed for fixed 
lighting systems or portable light plants. Equipment mounted lighting systems 
will use spectrally tuned high performance optical systems to minimize stray light 
emissions and lumen packages will be sized to suit the task needs. 



Recap B – Utilize total site acreage per PCOLC definition and all lighting sources, 
excluding equipment mounted lighting system lumens that are not regulated by the 
PCOLC: 



Site: 4,415 acres 



Total site lumens (Option 2, 12,000 lumens per acre of any light source x 4415 
acres):  52.98 million lumens allowed, 5.17 million proposed. 



Total site limit on unshielded lighting:  None allowed, none proposed for fixed 
lighting systems or portable light plants. Equipment mounted lighting systems 
will use spectrally tuned high performance optical systems to minimize stray light 
emissions and lumen packages will be sized to suit the task needs. 



Lighting Spectrum Control 
Light pollution is caused more by short wavelength light (blues and greens) than long 
wavelength light (reds and yellows) due to Rayleigh scattering in the atmosphere.
Among HID lamps, designers can choose narrow band LED, astronomy friendly LPS or 
among a variety of wide band, astronomy un-friendly lamps.  Moreover, environmental 
impacts on most flora and fauna are generally caused by the short wavelengths of less 
than 500 nanometers. 
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These mitigation measures include changing all LPS lighting to narrow band amber LED 
(ALED) for the reasons described previously. Moreover, all non-LPS lighting will be 
restricted to solid-state LED lighting using nominal 500nm short wavelength filtering 
(FLED) with virtually no light emissions at wavelengths shorter than 500 nanometers.   
This strategy will considerably reduce the Project environmental and astronomical impact 
compared to high-pressure sodium, metal halide, fluorescent and all other conventional 
non-LPS lighting sources that may have otherwise been used on this site per Option 2 of 
Table 401.1 of the PCOLC. 



Full Cut Off Optical Systems 
The prescription of full cutoff luminaires for all fixed lighting and portable work light 
plants will be coupled with the specification of FLED and ALED light sources. The 
excellent beam control afforded by currently available LED optical systems will 
minimize direct uplight components from the site, despite the transient nature of portable 
work light plant usage. The specified equipment will promote physical aiming of the 
portable luminaires at angles lower than the horizon and Rosemont staff will be trained 
on the proper application of the work light plants. The beam shapes will be well defined 
so as to provide positive feedback to the users during the task lighting aiming process. 



Likewise, all equipment mounted task lighting is proposed to utilize similar high-
performance optical assemblies and LED technologies to efficiently target task areas 
without wasteful upward light components. Due to the transient nature of the equipment 
mounted lighting and the mobile mining tasks, some fraction of upward directed light is 
anticipated at various times. However, 30% uplight factor currently reported in the Draft 
Environmental Impact Statement model warrants reconsideration.



Baseline Data Monitoring 
Collection of quantitative data of existing night sky conditions may allow for the ongoing 
monitoring of night sky quality in the region and to document the effects of the lighting 
systems within the Project and other regional developments as they may occurxv.



Protocol for the data collection is described as follows: 



During October and November of 2011, STEM Laboratory, Inc., under contract to 
Monrad Engineering, Inc. (both of Tucson, Arizona), conducted a unique and 
comprehensive sky brightness survey of an approximately 250 square mile area 
around the Santa Rita Mountains of southern Arizona, centered roughly on the 
Rosemont Project site.  The intent of this survey was to serve as a baseline of 
artificial lighting and sky brightness in the region against which future surveys 
could be compared, thus being able to characterize and quantify changes 
associated with continuing development in the area. 
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Three modes of data collection were used: mobile ground observations, airborne 
mapping, and static ground observations [Craine and Craine 2012].  The first two 
techniques provided sky brightness (zenith direction) single channel photometry 
measures.  These mobile measurements were made every few seconds while the 
car or airplane carrying the photometers travelled along a prescribed path.  The 
resulting grids of measures were used to create three dimensional maps of sky 
brightness of the region surveyed.  The three dimensions were latitude, longitude, 
and sky brightness.



The mobile ground measurements were made by attaching a STEM SBM Model 4 
sky brightness meter to the roof of a vehicle and driving roads roughly 
surrounding the survey area:  I-10 and Sahuarita Road to the north, State Route 83 
to the east, and I-19 to the west.  These data are used to tie the airborne 
observations to the sky brightness values obtained from the ground. 



The airborne measurements were made by mounting a STEM LANM Model 5 
dual channel photometer to the wing of an airplane and flying a dense grid of 
flight paths over the survey area.  The photometer collected up-looking data 
comparable to the mobile ground data, but with a much higher fill factor in the 
survey area.  In addition, the airborne photometer provided luminance measures 
looking down from the airplane along the flight path, providing insight to light 
sources on the ground.  The airborne data were used to generate isophotal maps of 
the sky brightness distribution throughout the entire survey region. 



The ground static data were collected at five specific sites called out in the Draft 
Environmental Impact Statement (DEIS) for the Rosemont area.  At each of these 
sites, an all sky, CCD camera made calibrated digital images of the sky dome.  
These images capture the sky brightness at the site of interest as seen at all 
altitude and azimuth angles, and can be used to produce differential photometry 
by comparing these baseline observations to subsequent complementary data sets. 



Temporal follow-up observations, using all of the techniques employed in the 
collection of these baseline data, will allow accurate measurement of overall 
changes in sky brightness over the course of time.  Because a comparatively large 
area is surveyed, it will be possible to better understand contributions to the sky 
brightness light budget arising not just from a single project, but rather all of the 
development in the survey region. 
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Lighting “On Time” Reduction 
All outdoor lighting codes, including the PCOLC, assume the preponderance of lighting 
is on all night. This is because of the technical limitations of HID lighting upon which all 
codes are based.  However, state-of-the-art solid-state lighting allows lighting to be 
dimmed or turned off while conventional HID lighting would typically be left on from 
dusk to dawn.  “Dynamic” or  “Adaptive” lighting, using motion sensing and other 
control initiating methods, can reduce the amount of lighting that is actually on and fully 
illuminated by more than 50%.  While there is no statistical data to support any claim of 
resultant lighting use reduction and energy savings, rough estimates of at least 30% are 
often accomplished.   These potential reductions are not addressed in the PCOLC and, if 
captured via dynamic or adaptive controls, would be in addition to the site lumen density 
reductions noted in this report. 



Appendix



See attached “Recap A” and “Recap B” for site lumen density assessments. 











KEYNOTES:



500 NM FILTERED LED (FLED) 1.  ORE PROCESSING SUMMARY
Total Lumens LUMENS FLED 635,280



LUMENS ALED 1,575,360



109,400
Ore Processing 635,280



Dry Stack Conveyor 547,200 2.  MINE PIT SUMMARY
Mine Pit 986,373 LUMENS FLED 986,373



Leach Pads 965,538 LUMENS ALED 87,520



3.



590 NM AMBER LED (ALED) LUMENS FLED 109,400
LUMENS ALED 109,400



4.  PRIMARY ACCESS ROADS -
Ore Processing 1,575,360 NO CONTINUOUS LIGHTING SYSTEMS



Dry Stack Conveyor 1,137,760
Mine Pit 87,520



Leach Pads 0 5. LEACH PAD SUMMARY
LUMENS FLED 965,538
LUMENS ALED 0



6. DRY STACK CONVEYOR SUMMARY
LUMENS FLED 547,200
LUMENS ALED 1,137,760



7. NO LIGHTING FOR WASTE ROCK STORAGE
(ONLY ACTIVE WASTE ROCK DUMP IS LIGHTED)



8. HEAVY VEHICLE FUELING STATION
LUMENS FLED 0
LUMENS ALED 0
HV FUELING IS INCLUDED IN 'ORE



Total Mine Acreage 4,415 PROCESSING' TOTAL.
Total Mean Lumens 6,153,831



Lumens per Acre 1,394
(General Code Limit 12,000 GENERAL NOTES



Note 1) Percentage of Limit 11.6% 1.  



Lamp Type Total
Lumens



Lumens/
Acre



2.



FLED 3,243,791 735
ALED 2,910,040 659 TOTAL PROJECT ACREAGE = 4,415



As Defined in the PCOLC
(Pima Co. Outdoor Lighting Code)



RECAP  'A'
LUMENS PER ACRE TABLE - All Inclusive: 
Incorporates Total Site Acreage and Equipment 



BASIS FOR LUMENS PER ACRE CALCULATION:



REFER TO 'LUMENS PER ACRE TABLE' FOR PIMA 
COUNTY OUTDOOR LIGHTING CODE (OLC) 
COMPLIANCE CALCULATION.



In-Plant Road & Primary Access 
Road Conflict Points (Only)



In-Plant Road & Primary Access 
Road Conflict Points (Only) 109,400



In-Plant Roads & Primary Access Road 
Conflict Points











KEYNOTES:



500 NM FILTERED LED (FLED) 1.  ORE PROCESSING SUMMARY
Total Lumens LUMENS FLED 635,280



LUMENS ALED 1,575,360



109,400
Ore Processing 635,280



Dry Stack Conveyor 547,200 2.  MINE PIT SUMMARY
Mine Pit 2,566 LUMENS FLED 2,566



Leach Pads 965,538 LUMENS ALED 87,520



3.



590 NM AMBER LED (ALED) LUMENS FLED 109,400
LUMENS ALED 109,400



4.  PRIMARY ACCESS ROADS -
Ore Processing 1,575,360 NO CONTINUOUS LIGHTING SYSTEMS



Dry Stack Conveyor 1,137,760
Mine Pit 87,520



Leach Pads 0 5. LEACH PAD SUMMARY
LUMENS FLED 965,538
LUMENS ALED 0



6. DRY STACK CONVEYOR SUMMARY
LUMENS FLED 547,200
LUMENS ALED 1,137,760



7. NO LIGHTING FOR WASTE ROCK STORAGE
(ONLY ACTIVE WASTE ROCK DUMP IS LIGHTED)



8. HEAVY VEHICLE FUELING STATION
LUMENS FLED 0
LUMENS ALED 0
HV FUELING IS INCLUDED IN 'ORE



Total Plant Site Acreage 4,415 PROCESSING' TOTAL.
Total Mean Lumens 5,170,024



Lumens per Acre 1,171
(General Code Limit 12,000 GENERAL NOTES



 Note 1) Percentage of Limit 9.8% 1.  



Lamp Type Total
Lumens



Lumens/
Acre



2.



FLED 2,259,984 512
ALED 2,910,040 659 TOTAL PROJECT ACREAGE = 4,415



As Defined in the PCOLC
(Pima Co. Outdoor Lighting Code)



RECAP  'B'
LUMENS PER ACRE TABLE - Includes Total Site 
Acreage and Excludes Equipment Mounted Lighting 
As Unregulated



BASIS FOR LUMENS PER ACRE CALCULATION:



REFER TO 'LUMENS PER ACRE TABLE' FOR PIMA 
COUNTY OUTDOOR LIGHTING CODE (OLC) 
COMPLIANCE CALCULATION.



In-Plant Road & Primary Access 
Road Conflict Points (Only)



In-Plant Road & Primary Access 
Road Conflict Points (Only) 109,400



In-Plant Roads & Primary Access Road 
Conflict Points
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From: Jones, Larry -FS
To: Everson, Beverley A -FS
Subject: RE: Rosemont IDT assignment due March 2
Date: Wednesday, February 29, 2012 9:22:36 AM


This is just the mitigation and monitoring plan (or whatever it is to be called) to spell out in black
and white what Rosemont’s intentions are for conservation measures and what they will commit
to. We would actually comment on what they come up with in this report to develop a final plan.
We hope to have a first rough draft (at least verbal outline of what they will do) from WestLand at
the 8 March meeting at FWS.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Everson, Beverley A -FS 
Sent: Tuesday, February 28, 2012 10:15 AM
To: Jones, Larry -FS
Subject: RE: Rosemont IDT assignment due March 2
 
Thank you.  Can you give me a time frame for when these surveys need to be completed?
 
From: Jones, Larry -FS 
Sent: Tuesday, February 28, 2012 7:55 AM
To: Everson, Beverley A -FS
Subject: RE: Rosemont IDT assignment due March 2
 
My only comment is to remind them that we need their mitigation plan for biological resources to
include Forest Service Sensitive species (Coleman’s Coral-root, Beardless Chinch-weed, Arizona
Giant Sedge) and talussnails, as well as threatened and endangered species. I have mentioned this
to them and will do so again at our next FWS meeting on March 8.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
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ljones02@fs.fed.us
 
From: Everson, Beverley A -FS 
Sent: Monday, February 27, 2012 5:33 PM
To: Belauskas, Alan -FS; Elek, Arthur S -FS; Kriegel, Debby -FS; Curiel, Eli -FS; McKay, George -FS;
Schewel, Heidi -FS; Jones, Larry -FS; Roth, Melinda D -FS; Lefevre, Robert -FS; Shafiqullah, Salek -FS;
Lockwood, Sean -FS; Davis, Sarah L -FS; Emmett, Tami -FS; Keyes, Walter -FS; Gillespie, William B -FS;
Gerhart, Richard A -FS; Copeland, James -FS; Kaplan, Marc -FS; Campbell, Andrea W -FS; Melissa Polm;
Lane, Cornelia D -FS
Subject: Rosemont IDT assignment due March 2
 
Hi Team,
 
I asked everyone last week to come to the IDT meeting prepared to talk about their responses to
the letter Rosemont wrote in response to our Dec. 10, 2011 letter to them asking for additional
data and clarification for items needed to complete the FEIS.  The response letter is on the O Drive,
address below.
 
Your response to the company’s response letter is due to me by COB next Wed., March 7. 
 
Please let me know prior to that date if you have questions or concerns in completing this work
assignment. 
 
I also have a hard copy of the response letter.  Let me know if you would like to borrow it.
 
Thank you - Bev
From: Everson, Beverley A -FS 
Sent: Tuesday, February 21, 2012 4:36 PM
To: Belauskas, Alan -FS; Elek, Arthur S -FS; Kriegel, Debby -FS; Curiel, Eli -FS; McKay, George -FS;
Schewel, Heidi -FS; Jones, Larry -FS; Roth, Melinda D -FS; Laford, Reta -FS; Lefevre, Robert -FS;
Shafiqullah, Salek -FS; Lockwood, Sean -FS; Davis, Sarah L -FS; Emmett, Tami -FS; Keyes, Walter -FS;
Gillespie, William B -FS; Gerhart, Richard A -FS; Copeland, James -FS; Kaplan, Marc -FS; Campbell,
Andrea W -FS; 'Melissa Polm'; Lane, Cornelia D -FS
Subject: RE: Rosemont Replacement Letter, with attachments, on O Drive
 
All, here is the link.  Sorry about the omission last time, but note this is a repeat of what I sent out
to you previously.
 
From: Everson, Beverley A -FS 
Sent: Wednesday, February 15, 2012 1:58 PM
To: Belauskas, Alan -FS; Elek, Arthur S -FS; Kriegel, Debby -FS; Curiel, Eli -FS; McKay, George -FS;
Schewel, Heidi -FS; Jones, Larry -FS; Roth, Melinda D -FS; Laford, Reta -FS; Lefevre, Robert -FS;
Shafiqullah, Salek -FS; Lockwood, Sean -FS; Davis, Sarah L -FS; Emmett, Tami -FS; Keyes, Walter -FS;
Gillespie, William B -FS; Gerhart, Richard A -FS; Copeland, James -FS; Kaplan, Marc -FS; Campbell,
Andrea W -FS; 'Melissa Polm'
Subject: Rosemont Replacement Letter, with attachments, on O Drive
 
All, please see Mindee's note, below.
 
George and Connie, who should receive email on Rosemont with Tami on detail?
 



mailto:ljones02@fs.fed.us





From: Roth, Melinda D -FS 
Sent: Wednesday, February 15, 2012 12:23 PM
To: Shafiqullah, Salek -FS; Everson, Beverley A -FS
Subject: RE: Replacement Letter
 
All attachments are now posted to the O drive: 
O:\NFS\Coronado\Project\SO\Rosemont2010\Rosemont response to Dec2011 letter\
 
 
From: Shafiqullah, Salek -FS 
Sent: Wednesday, February 15, 2012 11:08 AM
To: Everson, Beverley A -FS
Cc: Roth, Melinda D -FS
Subject: RE: Replacement Letter
 
Are the attachments available?
 
Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377
sshafiqullah@fs.fed.us
 
From: Everson, Beverley A -FS 
Sent: Tuesday, February 14, 2012 6:24 PM
To: Belauskas, Alan -FS; Elek, Arthur S -FS; Kriegel, Debby -FS; Curiel, Eli -FS; McKay, George -FS;
Schewel, Heidi -FS; Jones, Larry -FS; Roth, Melinda D -FS; Laford, Reta -FS; Lefevre, Robert -FS;
Shafiqullah, Salek -FS; Lockwood, Sean -FS; Davis, Sarah L -FS; Emmett, Tami -FS; Keyes, Walter -FS;
Gillespie, William B -FS; Gerhart, Richard A -FS; Copeland, James -FS; Kaplan, Marc -FS; Campbell,
Andrea W -FS; Melissa Polm
Subject: FW: Replacement Letter
Importance: High
 
FYI, letter was in response to our letter to Rosemont in December regarding info and studies
needed of the company for the FEIS.
 
 
From: Upchurch, Jim -FS 
Sent: Monday, February 13, 2012 2:55 PM
To: Roth, Melinda D -FS
Subject: FW: Replacement Letter
Importance: High
 
 
 
Jim Upchurch
Forest Supervisor
Coronado National Forest
300 West Congress
Tucson, AZ   85701
Office:  520-388-8306
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Cell:  520-444-4034
 
From: Kathy Arnold [mailto:karnold@rosemontcopper.com] 
Sent: Monday, February 13, 2012 10:29 AM
To: Upchurch, Jim -FS
Cc: Chris Garrett; Melissa Polm (mpolm@swca.com)
Subject: Replacement Letter
Importance: High
 
Jim - 
There was a typo on the letter I sent Friday, please use this instead.
 
Kathy
 
Kathy Arnold | Vice President Environmental and Regulatory Affairs
Direct:  520.495.3502 |  Main: 520.293.3579 |  Fax  520.495.3540


Rosemont Copper Company  
P.O. Box 35130  |   Tucson, AZ 85740-5130 
2450 W Ruthrauff Road, Suite 180 |   Tucson, AZ 85705  |  www.rosemontcopper.com  


PLEASE NOTE: : This e-mail message, including any attachments, is for the sole use of the intended recipient(s) and may
contain confidential and/or privileged information. Any unauthorized review, use, disclosure or distribution is prohibited. If
you are not the intended recipient, please delete all  copies and notify us immediately.
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From: Jones, Larry -FS
To: Calhoun, Jean
Cc: Upchurch, Jim -FS; Stamer, Marc -FS
Subject: RE: 23 January 2013 RCC Conservation Measures meeting at AGFD
Date: Friday, January 18, 2013 11:34:58 AM


I am done from my end, unless Jim Upchurch (and/or Marc Stamer) wants to comment on it,
except that I am still awaiting conservation measures input from WestLand/Rosemont. And that
would need to be cleaned up and vetted through Jim. We have a meeting today, should those
measures show up before 1400. Of course, we had hoped that would have been done by now. So,
one would like to think the SBA would be to you very shortly after Wednesday’s meeting…
 
--LLCJ
 
 
From: Calhoun, Jean [mailto:jean_calhoun@fws.gov] 
Sent: Friday, January 18, 2013 11:26 AM
To: Jones, Larry -FS
Subject: Re: 23 January 2013 RCC Conservation Measures meeting at AGFD
 
Hi Larry- what is your timeline for the second supplement to BA?
Jean


On Fri, Jan 18, 2013 at 11:15 AM, Jones, Larry -FS <ljones02@fs.fed.us> wrote:
This is a reminder that we are scheduled to have a Rosemont copper mine Conservation
Measures meeting at Arizona Game and Fish Department conference room, at their Tucson
location. The meeting is scheduled from 0900 to 1500, with an hour break for lunch, on 23
January 2013. Let me know if you have anything to add to the agenda. See you next week.
 
DRAFT AGENDA
 


·          Status of Supplemental Biological Assessment


·         Work on finalizing Conservation Measures for SBA


·         Discuss roles by the various agencies and proponent


·         Timeline


·         Next steps (including non-T/E)


 
The emphasis of this meeting is finalizing conservation measures so that the SBA can be
submitted soon.
 
--Larry Jones
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This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.


 
--
>>>>>>>>>> 
Jean A. Calhoun
jean_calhoun@fws.gov
Assistant Field Supervisor
U.S. Fish and Wildlife Service         
201 N Bonita Ave., Suite 141, Tucson AZ  85745
office:  (520) 670-6150 ext. 223
http://www.fws.gov/southwest/es/arizona
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From: Roth, Melinda D -FS
To: Kriegel, Debby -FS; Shafiqullah, Salek -FS; Everson, Beverley A -FS; Keyes, Walter -FS; Jones, Larry -FS; Davis,


Sarah L -FS; Gillespie, William B -FS; Lockwood, Sean -FS; Campbell, Andrea W -FS; jrigg@swca.com;
mpolm@swca.com; cgarrett@swca.com; tchute99@gmail.com


Subject: FW: Rosemont Invasive species mgmt plan
Date: Tuesday, August 07, 2012 9:00:12 AM
Attachments: image001.png


Rosemont Preliminary Invasive Species Management Plan Biedenbender Edits 082012.docx


Reviewed by our noxious weeds coordinator…
 
From: Biedenbender, Sharon H -FS 
Sent: Monday, August 06, 2012 3:09 PM
To: Roth, Melinda D -FS
Subject: RE: Rosemont Invasive species mgmt plan
 
Hi Mindee,
 
I saved the pdf file as a text file, then copied it into Word. Sorry for the formatting
inconsistencies. It was easier for me to add my suggestions that way instead of by hand.
 
I think in general the plan provides enough detail as long as adherence to the herbicide
label, the CNF Invasive Plant EA, and other FS direction is required for activities on the
Forest. Our EA only covers non-native species, so if they want to treat, oh for example
Amaranthus palmeri, on the Forest, they would need to do another EA.
 
Sharon
 
Sharon Biedenbender
Ecologist/Invasive Species-Pesticide Use Coordinator
Coronado National Forest
300 West Congress Street
Tucson, AZ 85701
520-559-2762
 
From: Roth, Melinda D -FS 
Sent: Monday, August 06, 2012 12:56 PM
To: Biedenbender, Sharon H -FS
Subject: RE: Rosemont Invasive species mgmt plan
 
Pls give me your input in whatever format is easiest for you.  Pen and ink changes are fine.  Do you
think this document provides enough detail and identifies the right tools as a framework?  What
does our herbicide NEPA allow without additional analysis?
 
From: Biedenbender, Sharon H -FS 
Sent: Monday, August 06, 2012 12:31 PM
To: Roth, Melinda D -FS
Subject: RE: Rosemont Invasive species mgmt plan
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Preliminary Invasive Species Management Plan 


JULY 2012 


INTRODUCTION 


The Rosemont Copper Preliminary Invasive Species Management Plan (Plan) was created to minimize, reduce, or eliminate the potential for mitigate the introduction, establishment, spread and impact of invasive species on and around the Rosemont mine site, including areas on the Coronado National Forest. Invasive species include mammals, birds, reptiles, amphibians, fish, insects, plants, and pathogens (USFS, 2004). The Forest Service defines “invasive” as being non-native. NAll noxious weeds are are  legally enforceddefined at the state or federal level and are prohibited. and will be managed. The list of state and federal noxious weeds can be found in Appendices A and B. If a species is not noxious but is non-native and produces undesirable effects (e.g. poisonous to livestock, outcompeting seeded species, decreased species diversity, changes in fire frequency), treatment it will be controlled.will commence. Treatment options include mechanical, chemical, or and biological controls and seeding desired species. Noxious weeds,and invasive species, or other undesirable species will be monitored and treated according to management objectives. 





The purpose of the Rosemont Copper Invasive Species Management Plan, in accordance with the National Strategy and Implementation Plan for Invasive Species (USFS, 2004), is to: 





- Prevent the introduction of invasive species 


- Identify invasive species on and around the Rosemont site, access roads, utility corridors, and other disturbed areas 


- Detect invasive species and initiate quick responses to prevent their spread within and near the Rosemont site 


- Treat to eradicate small populations and manage large populations of invasive species 


- Monitor invasive species to determine trends and treatment effectiveness in accordance with land management goals 


- Rehabilitate and restore of areas where invasive species have been treated 


- Communicate with agencies and organizations to determine best available science for invasive species management 








 








 









PREVENTION 





The most effective way to manage invasive species is to prevent their introduction. For the Rosemont Project, the following prevention measures will be implemented as part of standard practices: 





• Certified weed-free seed and hay will be used for reclamation and compliance activities, including waddles and organic materials used for erosion control. 


• Invasive Non-native ornamental plants will not be used for landscaping or reclamation. 


• All heavy equipment will be cleaned prior to entering the Rosemont site and being used on the Project. Cleaning will remove all dirt, plant parts and material that could carry noxious weed seeds. 








 





MONITORING 





Monitoring will be conducted once per year within the perimeter fence to determine the occuranceoccurrence of invasive plant species. WNoxious weed monitoring will occur at the peak ofduring or closely following both the warm and cool growing seasons to detect plants that establish with summer and winter precipitation. Precise timing will depend upon precipitation. A list of potential invasive species (Table 1) was derived primarily from the Pima County Invasive Species Management Program (Pima County, 2002) and the Saguaro National Park Exotic Plant Management Plan (NPS, 2004). 





Disturbed areas will be monitored, including the Rosemont landform, the plant site, access roads, haul roads, diversion channels, settling and storm water basins, soil stockpiles, reclamation test plots, and Barrel Canyon Wash to the fence line (Figure 1). As the mine is developed, the disturbed area will increase until the maximum footprint is achieved. Concurrent reclamation will occur on the landform and revegetation of desired species that are resistant to invasion will help reduce or prevent the introduction of non-native species. The goal of monitoring is to detect newly introduced invasive species and eliminate them before they infest and spread to other locations. 





 





 





 





 





 









Table 1. Species of Concern (Pima County, 2002; NPS, 2004; USFS, 2004; ADA, 


2012). 





Exotic Plants of Concern 





Add:


Eurasian watermilfoil (Myriophyllum spicatum)


Sweet resinbush (Euryops subcarnosus)


Pentzia (Pentzia incana)


Camelthorn (Alhagi pseudalhagi)


Natal grass (Melinis repens)


Whitetop (Cardaria draba)


Canada thistle (Cirsium arvense)


Must thistle (Carduus nutans)


Leafy spurge (Euphorbia esula)


Yellow toadflax (Linaria vulgaris)


Dalmation toadflax (Linaria genistifolia)


Diffuse knapweed (Centaurea diffusa)


Russian knapweed (Acroptilon repens)


Spotted knapweed (Centaurea maculosa)


Canada thistle (Cirsium arvense)


Bull thistle (Cirsium vulgare)


Scotch thistle (Onopordum acanthium)


Jointed goatgrass (Aegilops cylindrical)


African rue (Peganum harmala)


Natal grass (Melinis repens)








African Daisy (Dimorphotheca sinuata) African Sumac (Rhus lancea) Alfalfa (Medicago sativa) Annual Bluegrass (Poa annua) Barnyard Grass (Echinochloa spp.) Beardless Rabbitsfoot Grass (Agrostis semiverticillata) Bedstraw (Galium aparine) Bermuda Grass (Cynodon dactylon) Blue Panicgrass (Panicum antidotale) Buffelgrass (Pennisetum ciliare) Burclover (Medicago polymorpha) Canary Grass (Phalaris spp.) Cheatgrass (Bromus tectorum) Common Oat (Avena sativa) Creeping Bentgrass (Agrostis stolonifera var. palustris) Curly Dock (Rumex crispus) Dallisgrass (Paspalum dilatatum) Dandelion (Taraxacum spp.) Egyptian Grass (Dactyloctenium aegyptium) Evening Stock (Matthiola longipetala var. bicornis) Field Bindweed (Convolvulus arvensis) Fetid Goosefoot (Chenopodium graveolens var. neomexicanum) Fountain Grass (Pennisetum setaceum) Foxtail Fescue (Vulpia myuros) Giant Reed* (Arundo donax) Giant Salvinia* (Salvinia molesta) Goathead (Tribulus terrestris) Goldentop Grass (Lamarckia aurea) Hairy Crabgrass (Digitaria sanguinalis) Hairy Rapturewort (Herniaria hirsuta ssp. Cinerea) Henbit (Lamium amplexicaule) Hydrilla* (Hydrilla verticillata) Johnson Grass* (Sorghum halepense) Kentucky Bluegrass (Poa pratensis) Lambsquarter (Chenopodium murale) Lehmann Lovegrass (Eragrostis lehmanniana) London Rocket (Sisymbrium irio) 





Horehound (Marrubium vulgare) Horse Purselane (Trianthema portulacastrum) Longspine Sandbur (Cenchrus longispinus) Lovegrass (Eragrostis echinochloidea) Natal Grass (Rhynchelytrum repens) Malta Starthistle (Centaurea melitensis) Mediterranean Grass (Schismus arabicus, S. barbatus) Mexican Bird of Paradise (Caesalpinia gilliesii) Onionweed (Asphodelus fistulosus) Pampas Grass (Cortaderia selloana) Prickly Lettuce (Lactuca serriola) Prostrate Knotweed (Polygonum aviculare) Rabbit Foot Grass (Polypogon monspeliensis) Red Bromegrass (Bromus rubens) Redstem Filaree (Erodium cicutarium) Russian Thistle (Salsola spp.) Sahara Mustard (Brassica tournefortii) Salt Cedar (Tamarix spp.) Sahara Mustard (Brassica tournefortii) Seringe (Mollugo cerviana) Shepard’s Purse (Capsella bursa-pastoris) Sheep Sorrel (Rumex acetosella) Slender Chickweed (Cerastium gracile) Soft Feather Pappus Grass (Enneapogon cenchroides) Southern Bluet (Hedyotis crassifolia) Southern Crabgrass (Digitaria ciliaris ) Sow Thistle (Sonchus asper, S. oleraceus) Stinkgrass (Eragrostis cilianensis) Sweet Clover (Melilotus sp.) Timothy (Phleum pretense) Tree of Heaven (Ailanthus altissima) Tumble Mustard (Sisymbrium altissimum) Weeping Lovegrass (Eragrostis curvula var. conferta) Wild Barley (Hordeum murinum) Wild Oats (Avena fatua) Yellow Bluestem (Bothriochloa ischaemum) Yellow Starthistle (Centraurea stoebe) Yellow Woodsorrel (Oxalis stricta) 





If other invasive species are determined by the Forest Service to be problematic in the future, they will be added to this list of species of concern. 





 





 





 









MANAGEMENT 





Best management practices (BMPs) will be implemented for the control of invasive species. based on the best practices. In order to determine effective treatments, rRisk factors (for what?), the species’ biology, introduction pathways, and effects on the ecosystem will be used to develop effective control tools. Follow-up monitoring will determine the effectiveness of the treatment. The goal of management is to eradicate, or reduce, or maintain the population of targeted invasive species below levels that negatively impact native species or ecosystems. 





While prevention of invasive species is preferred, early detection and rapid response will ensure eradication of undesired species. Once noxious weeds are identified, a plan of action will be created and treatment will beginimplemented. The method of introduction will be identified to prevent further spread of the species. In the event that multiple non-native species occur within the analysis area, each species will be prioritized based on the risk it poses to priority native species, and the vulnerability of the affected ecosystem. Software programs like Alien Plants Ranking System will be used to determine treatment priorities. Risk assessments will consider site characteristics, species characteristics, land management goals, and expenses to determine consequences of not treating invasive species, feasibility, and likelihood of treatment success. Each category will be ranked and an overall score can determine the priority to treat each species. 





Biological characteristics and mechanisms used by the invasive species will be identified to help determine effective treatment options. Information on species’ biology and competitive mechanisms will come from research or field monitoring. Treatment considerations for invasive animals will be determined by its biology and habitat requirements. 





Treatment Options 





 There are many types of treatmentsmethods available to manage invasive species, including mechanical/physical, cultural, chemical, or and biological treatmentsmethods. An integrated weed management strategy uses mMultiple treatment types methods and applications are often required to affect control invasive species populations. For example, it may be necessary to mechanically cut down an invasive tree, and then apply an herbicide to the remaining stump to completely eradicate it. There are benefits and risks associated with each treatment (see Table 2). 





Application of a treatment or combination of treatments will be dependent on site conditions and the biology of the organism. Information acquired by regulatory agencies, cooperative extensions, and peer-reviewed journals will be used to help determine effective treatment methods. Monitoring will be conducted on treated areas and monitored to determine if and when follow-up treatments are needed. 





 





 









Table 2. Invasive Species Treatments. 





Method 





Examples 





Benefits 





Risks 





Mechanical or Physical 





Disking, Chaining, Mowing 





Can cover large areas, little input required 





May spread invasive weeds, may be limited by topography or soil, erosion from soil disturbance 





Revegetation: Seedbed Preparation, Seeding, Amendments 





Can establish a desirable plant community that is resistant to invasions, support land uses, provide wildlife habitat, increased forage, increased species diversity, soil conservation 





Possible failure due to climate, competition for resources, costs, arid climatic conditions can intensify effects of weed competition during grass establishment 





Cultural 





Livestock grazing 





Declared post-mining land use, low risk, can train livestock to target species 





Some invasive species may be poisonous or not palatable to livestock 





Chemical 





Herbicides, Pesticides 





Can be very effective, selective or non-selective 





Costly, may take multiple applications, may spread by water, may have lasting effects, handling and application safety training required, may not be appropriate for an environmentally sensitive area (NPS, 2004; Sheley, 2004) 











 





Mechanical or physical treatments may be used to eradicate or manage invasive plants or animals. Small patches of weeds will be eradicated while large infestations will be managed. Weed eradication is most effective on recently established populations or areas smaller than 100 square feet. Individual weeds will be pulled by hand, clipped, or treated with herbicides. Seeding resistant species will direct recovery. Mechanical treatments are able to treat significant infestations over large areas, but are limited by slope inclination and soil type. The biology of the invasive plant will be considered as mechanical treatments may spread pieces of the plant from which it can regenerate, leading to an increase in its population. If the species is an annual plant, mowing during the flowering phase will decrease its reproduction. Repeated mowing treatments may be necessary until the root reserves are depleted 





Livestock grazing is considered a cultural treatment that may be used to control invasive plants. Cattle, goats, sheep, or other livestock can be used as tools to consume undesirable plants and may be trained to target a particular species. Cattle will forage on grasses and forbs, and will browse on trees or cacti when preferred 









forage is not available. Goats prefer to browse on shrubs and trees, while sheep will graze on forbs to ground level or uproot vegetation. A number of other factors will be considered before grazing or browsing an area, including palatability of the plants present and whether poisonous plants are present 





Many factors will be taken into account before using herbicide, including the herbicide mode of action, the biology of the target species, and environmental conditions. Herbicides may inhibit photosynthesis, pigment, lipid synthesis, amino acid synthesis, disrupt growth, or target all amino acid production indiscriminately. To select the correct herbicide, the plant’s biology will be taken into account. Some Specific herbicides are designed to target broadleaf plants versus monocots, pre-emerged seedlings versus mature plants, or seed production for annual plants, while woody versus herbaceous species, whereas other herbicides (e.g.for example glyphosate glycophosphate) are effective against a  broad spectrum of plantswill target all plant life. Herbicides may be sprayed, injected, wiped onto stumps, or applied to the soil. The herbicide label is the law, and aAll safety label requirements will be strictly followed and, including personnel applying the herbicide must wearthe use of proper Personal Protective Equipment (PPE). Herbicides will only be applied under the recommended environmental conditions. Decomposition rates of the chemicals will be known to determineincluded in the risk assessments and management. With the correct research and application, herbicides can be very effective at controlling invasive species. Herbicides brought on-site will need to be approved by the Rosemont Environmental Department, and their use and storage will follow any requirements in the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA). All Material Safety Data Sheets (MSDS) will be maintained on-site. Herbicide applications on the Coronado National Forest will conform to the requirements of the 2004 Environmental Assessment for the Invasive Exotic Plant Management Program and all Forest Service direction.


Herbicide treatments will be designed and implemented in livestock pastures in accordance with label directions.





Livestock grazing and herbicide transfer to humans will be considered. Some poisonous or unpalatable plants that have been treated with herbicides may become palatable post-herbicide treatment. Livestock will be kept out of treated pastures until targeted plants have died and herbicides have become inactive. Cattle will also be kept out of pastures recently treated by the herbicide 2,4-D as it may increase nitrate levels in plants and cause nitrate poisoning to livestock when consumed. Other herbicides, like picloram, are safe for cattle to consume, but will affect plants after it has passed through the animal. In this case, cattle will not be moved into an untreated pasture for at least 7 days (Sheley & Grubb, 1997). 





The combination of multiple and repeatedRepeat treatments may be necessary to reduce or eliminate invasive species in the effort to reclaim an invaded siten ecosystem. Treatments that target invasive species (described in Table 2), followed by a establishing a resistant well-adapted, competitive native seed mix, and amendments to aid in establishing vegetation will direct the ecosystem repairswill enhance the success of reclamation efforts. One method that has been successful in other efforts includes an herbicide treatment in the fall, followed by seedbed preparation, and seeding of dormant or warm-season species (Colquhoun, 2001). Non-selective herbicide will eliminate all living plants followed by re-establishment of a desirable, perennial seed mix. Ecosystem repairs and desired resultsrestoraton must conform tosupport the intended use of the land. Land in the Rosemont area is used for grazing, wildlife habitat, and recreation. Species used in a revegetation seed mix will be native, palatable to livestock and wildlife, and resistant to invasive species. In select cases, desirable non-native species may be 









used. In some situations, a non-native, annual cover crop can be seeded to temporarily hold the soil after disturbance with the expectation that it will not persist. Long-term monitoring will be used to assess the success of the treatments, need for additional treatments, and to determine when goals have been met. 





 


AQUATIC SPECIES MANAGEMENT 





As part of Endangered Species Act (ESA) Section 7 consultation, aquatic resources management will be developed for selected aquatic resources at the Rosemont Project and near vicinity. This plan will be updated to address aquatic invasive species, including bullfrogs and northern crayfish, in wetland and riparian habitats, as well as in selected stock tanks once Section 7 consultation is complete. 
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Figure 1. Invasive Species Monitoring Locations. 
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ARIZONA DEPARTMENT OF AGRICULTURE PROHIBITED, REGULATED AND RESTRICTED 


NOXIOUS WEEDS LIST (ADA, 2012) 





 





PROHIBITED: The following noxious weeds (includes, plants, stolons, rhizomes, cuttings and seed) are prohibited from entry into the state. 





Scientific Name 





Common Name 





Acroptilon repens 





Russian knapweed 





Aegilops cylindrica 





Jointed goatgrass 





Alhagi pseudalhagi 





Camelthorn 





Alternanthera philoxeroides 





Alligator weed 





Cardaria pubescens -- 





Hairy whitetop 





Cardaria chalepensis 





Lens podded hoary cress 





Cardaria draba 





Globed-podded hoary cress (Whitetop) 





Carduus acanthoides 





Plumeless thistle 





 Cenchrus echinatus 





Southern sandbur 





Cenchrus incertus 





Field sandbur 





Centaurea calcitrapa 





Purple starthistle 





Centaurea iberica 





Iberian starthistle 





Centaurea squarrosa 





Squarrose knapweed 





Centaurea sulphurea 





Sicilian starthistle 





Centaurea solstitialis 





Yellow starthistle (St. Barnaby’s thistle) 





Centaurea diffusa 





Diffuse knapweed 





Centaurea maculosa 





Spotted knapweed 





Chondrilla juncea 





Rush skeletonweed 





Cirsium arvense 





Canada thistle 





Convolvulus arvensis 





Field bindweed 





Coronopus squamatus 





Creeping wartcress (Coronopus) 





Cucumis melo L. var. Dudaim Naudin 





Dudaim melon (Queen Anne’s melon) 





Cuscuta spp. 





Dodder 





Drymaria arenarioides 





Alfombrilla (Lightningweed) 





Eichhornia crassipes 





Floating water hyacinth 





Eichhornia azurea 





Anchored water hyacinth 





Elytrigia repens 





Quackgrass 





Euphorbia esula 





Leafy spurge 





Halogeton glomeratus 





Halogeton 





Helianthus ciliaris 





Texas blueweed 





Hydrilla verticillata 





Hydrilla (Florida-elodea) 





Ipomoea spp. -- All species except 





Morning glory 















Ipomoea triloba 





Three-lobed morning glory 





Scientific Name 





Common Name 





Ipomoea aborescens 





Morning glory tree 





Isatis tinctoria 





Dyers woad 





Linaria genistifolia var. dalmatica 





Dalmation toadflax 





Lythrum salicaria 





Purple loosestrife 





Medicago polymorpha 





Burclover 





Nassella trichotoma 





Serrated tussock 





Onopordum acanthium 





Scotch thistle 





Orobanche ramosa 





Branched broomrape 





Panicum repens 





Torpedo grass 





Peganum harmala 





African rue (Syrian rue) 





Pennisetum ciliare 





Buffelgrass 





Portulaca oleracea 





Common purslane 





Rorippa austriaca 





Austrian fieldcress 





Salvinia molesta 





Giant salvina 





Senecio jacobaea 





Tansy ragwort 





Solanum carolinense 





Carolina horsenettle 





Sonchus arvensis 





Perennial sowthistle 





Solanum viarum 





Tropical Soda Apple 





Stipa brachychaeta 





Puna grass 





Striga spp. 





Witchweed 





Trapa natans 





Water-chestnut 





Tribulus terrestris 





Puncturevine 





Acroptilon repens 





Russian knapweed 











 





 





REGULATED: The following noxious weeds are regulated (includes plants, stolons, rhizomes, cuttings and seed) and if found within the state may be controlled or quarantined to prevent further infestation or contamination. 





Scientific Name 





Common Name 





Cenchrus echinatus 





Southern sandbur 





Cenchrus incertus 





Field sandbur 





Convolvulus arvensis 





Field bindweed 





Eichhornia crassipes 





Floating water hyacinth 





Medicago polymorpha 





Burclover 





Pennisetum ciliare 





Buffelgrass 





Portulaca oleracea 





Common purslane 





Salvinia molesta 





Giant Salvinia 





* Tribulus terrestris 





Puncturevine 











* Added by Director's Administrative Order DAO 99-03 on 8/25/99 









RESTRICTED: The following noxious weeds are restricted (includes plants, stolons, rhizomes, cuttings and seed) and if found within the state shall be quarantined to prevent further infestation or contamination. 





Scientific Name 





Common Name 





Acroptilon repens 





Russian knapweed 





Aegilops cylindrica 





Jointed goatgrass 





Alhagi pseudalhagi 





Camelthorn 





Cardaria draba 





Globed-podded hoary cress (Whitetop) 





Centaurea diffusa 





Diffuse knapweed 





Centaurea maculosa 





Spotted knapweed 





Centaurea solstitialis 





Yellow starthistle (St. Barnaby’s thistle) 





Cuscuta spp. 





Dodder 





Eichhornia crassipes 





Floating water hyacinth 





Elytrigia repens 





Quackgrass 





Euryops sunbcarnosus subsp. vulgaris 





Sweet resinbush 





Halogeton glomeratus 





Halogeton 





Helianthus ciliaris 





Texas blueweed 





Ipomoea triloba 





Three-lobed morning glory 





Linaria genistifolia var. dalmatica 





Dalmation toadflax 





Onopordum acanthium 





Scotch thistle 











 





 





 





 





 





 





 





 





 





 





 





 





 









 





 





 





 





 





 





 





 





 





APPENDIX B









APPENDIX B 





FEDERAL NOXIOUS WEED LIST (USDA, 2006) 


(as of May 1, 2010) 





 





Aquatic/Wetland 





Azolla pinnata R. Brown (mosquito fern, water velvet) 





Caulerpa taxifolia (Vahl) C. Agardh, Mediterranean strain (killer algae) 





Eichornia azurea (Swartz) Kunth (anchored waterhyacinth, rooted waterhyacinth) 





Hydrilla verticillata (Linnaeus f.) Royle (hydrilla) 





Hygrophila polysperma T. Anderson (Miramar weed) 





Ipomoea aquatica Forsskal (water-spinach, swamp morning-glory) 





Lagarosiphon major (Ridley) Moss 





Limnophila sessiliflora (Vahl) Blume (ambulia) 





Melaleuca quinquenervia (Cav.) Blake (broadleaf paper bark tree) 





Monochoria hastata (Linnaeus) Solms-Laubach 





Monochoria vaginalis (Burman f.) C. Presl 





Ottelia alismoides (L.) Pers. 





Sagittaria sagittifolia Linnaeus (arrowhead) 





Salvinia auriculata Aublet (giant salvinia) 





Salvinia biloba Raddi (giant salvinia) 





Salvinia herzogii de la Sota (giant salvinia) 





Salvinia molesta D.S. Mitchell (giant salvinia) 





Solanum tampicense Dunal (wetland nightshade) 





Sparganium erectum Linnaeus (exotic bur-reed) 





 





Parasitic 





Aeginetia spp. 





Alectra spp. 





Cuscuta spp. (dodders), other than following species: 





Cuscuta americana Linnaeus 





Cuscuta applanata Engelmann 





Cuscuta approximata Babington 





Cuscuta attenuata Waterfall 





Cuscuta boldinghii Urban 





Cuscuta brachycalyx (Yuncker) Yuncker 





Cuscuta californica Hooker & Arnott 





Cuscuta campestris Yuncker 





Cuscuta cassytoides Nees ex Engelmann 





Cuscuta ceanothii Behr 





Cuscuta cephalanthii Engelmann 





Cuscuta compacta Jussieu 





Cuscuta corylii Engelmann 





Cuscuta cuspidata Engelmann 





Cuscuta decipiens Yuncker 





Cuscuta dentatasquamata Yuncker 









Cuscuta denticulata Engelmann Cuscuta epilinum Weihe Cuscuta epithymum (Linnaeus) Linnaeus 





Cuscuta erosa Yuncker 





Cuscuta europaea Linnaeus 





Cuscuta exalta Engelmann 





Cuscuta fasciculata Yuncker 





Cuscuta glabrior (Engelmann) Yuncker 





Cuscuta globulosa Bentham 





Cuscuta glomerata Choisy 





Cuscuta gronovii Willdenow 





Cuscuta harperi Small 





Cuscuta howelliana Rubtzoff 





Cuscuta indecora Choisy 





Cuscuta jepsonii Yuncker 





Cuscuta leptantha Engelmann 





Cuscuta mitriformis Engelmann 





Cuscuta nevadensis I. M. Johnston 





Cuscuta obtusiflora Humboldt, Bonpland, & Kunth 





Cuscuta occidentalis Millspaugh ex Mill & Nuttall 





Cuscuta odontolepis Engelmann 





Cuscuta pentagona Engelmann 





Cuscuta planiflora Tenore 





Cuscuta plattensis A. Nelson 





Cuscuta polygonorum Engelmann 





Cuscuta rostrata Shuttleworth ex Engelmann 





Cuscuta runyonii Yuncker 





Cuscuta salina Engelmann 





Cuscuta sandwichiana Choisy 





Cuscuta squamata Engelmann 





Cuscuta suaveolens Seringe 





Cuscuta suksdorfii Yuncker 





Cuscuta tuberculata Brandegee 





Cuscuta umbellata Humboldt, Bonpland, & Kunth 





Cuscuta umbrosa Beyrich ex Hooker 





Cuscuta vetchii Brandegee 





Cuscuta warneri Yuncker 





Orobanche spp. (broomrapes), other than the following species: 





Orobanche bulbosa (Gray) G. Beck 





Orobanche californica Schlechtendal & Chamisso 





Orobanche cooperi (Gray) Heller 





Orobanche corymbosa (Rydberg) Ferris 





Orobanche dugesii (S. Watson) Munz 





Orobanche fasciculata Nuttall 





Orobanche ludoviciana Nuttall 





Orobanche multicaulis Brandegee 









Orobanche parishii (Jepson) Heckard Orobanche pinorum Geyer ex Hooker Orobanche uniflora Linnaeus Orobanche valida Jepson Orobanche vallicola (Jepson) Heckard Striga spp. (witchweeds) 





Terrestrial 





Ageratina adenophora (Sprengel) King & Robinson (crofton weed) 





Alternanthera sessilis (Linnaeus) R. Brown ex de Candolle (sessile joyweed) 





Asphodelus fistulosus Linnaeus (onionweed) 





Avena sterilis Linnaeus (including Avena ludoviciana Durieu) (animated oat, wild oat) 





Carthamus oxyacantha M. Bieberstein (wild safflower) 





Chrysopogon aciculatus (Retzius) Trinius (pilipiliula) 





Commelina benghalensis Linnaeus (Benghal dayflower) 





Crupina vulgaris Cassini (common crupina) 





Digitaria scalarum (Schweinfurth) Chiovenda (African couchgrass, fingergrass) 





Digitaria velutina (Forsskal) Palisot de Beauvois (velvet fingergrass, annual conchgrass) 





Drymaria arenarioides Humboldt & Bonpland ex Roemer & Schultes (lightning weed) 





Emex australis Steinheil (three-cornered jack) 





Emex spinosa (Linnaeus) Campdera (devil's thorn) 





Galega officinalis Linnaeus (goatsrue) 





Heracleum mantegazzianum Sommier & Levier (giant hogweed) 





Homeria spp. 





Imperata brasiliensis Trinius (Brazilian satintail) 





Imperata cylindrica (Linnaeus) Raeuschel (cogongrass) 





Ischaemum rugosum Salisbury (murainograss) 





Leptochloa chinensis (Linnaeus) Nees (Asian sprangletop) 





Lycium ferocissimum Miers (African boxthorn) 





Lygodium flexuosum (L.) Sw. (Maidenhair Creeper) 





Lygodium microphyllum (Cav.) R. Br. (Old world climbing fern) 





Melastoma malabathricum Linnaeus 





Mikania cordata (Burman f.) B. L. Robinson (mile-a-minute) 





Mikania micrantha Humboldt, Bonpland, & Kunth 





Mimosa invisa Martius (giant sensitive plant) 





Mimosa pigra Linneaus var. pigra (catclaw mimosa) 





Nassella trichotoma (Nees) Hackel ex Arechavaleta (serrated tussock) 





Opuntia aurantiaca Lindley (jointed prickly pear) 





Oryza longistaminata A. Chevalier & Roehrich (red rice) 





Oryza punctata Kotschy ex Steudel (red rice) 





Oryza rufipogon Griffith (red rice) 





Paspalum scrobiculatum Linnaeus (Kodo-millet) 





Pennisetum clandestinum Hochstetter ex Chiovenda (kikuyugrass) 





Pennisetum macrourum Trinius (African feathergrass) 





Pennisetum pedicellatum Trinius (kyasumagrass) 





Pennisetum polystachion (Linnaeus) Schultes (missiongrass, thin napiergrass) Prosopis alpataco R. A. Philippi 









Prosopis argentina Burkart Prosopis articulata S. Watson Prosopis burkartii Munoz Prosopis caldenia Burkart 





Prosopis calingastana Burkart 





Prosopis campestris Griseback 





Prosopis castellanosii Burkart 





Prosopis denudans Bentham 





Prosopis elata (Burkart) Burkart 





Prosopis farcta (Solander ex Russell) Macbride 





Prosopis ferox Grisebach 





Prosopis fiebrigii Harms 





Prosopis hassleri Harms 





Prosopis humilis Gillies ex Hooker & Arnott 





Prosopis kuntzei Harms 





Prosopis pallida (Humboldt & Bonpland ex Willdenow) Humboldt, Bonpland, & Kunth 





Prosopis palmeri S. Watson 





Prosopis reptans Bentham var. reptans 





Prosopis rojasiana Burkart 





Prosopis ruizlealii Burkart 





Prosopis ruscifolia Grisebach 





Prosopis sericantha Gillies ex Hooker & Arnott 





Prosopis strombulifera (Lamarck) Bentham 





Prosopis torquata (Cavanilles ex Lagasca y Segura) de Candolle 





Rottboellia cochinchinensis (Lour.) W. Clayton 





Rubus fruticosus Linnaeus (complex) (wild blackberry) 





Rubus moluccanus Linnaeus (wild raspberry) 





Saccharum spontaneum Linnaeus (wild sugarcane) 





Salsola vermiculata Linnaeus (wormleaf salsola) 





Senecio inaequidens DC (South African ragwort) 





Senecio madagascariensis Poir (Madagascar ragwort) 





Setaria pallide-fusca (Schumacher) Stapf & Hubbard (cattail grass) 





Solanum torvum Swartz (turkeyberry) 





Solanum viarum Dunal (tropical soda apple) 





Spermacoce alata (Aublet) de Candolle 





Tridax procumbens Linnaeus (coat buttons) 





Urochloa panicoides Beauvois (liverseed grass) 
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NOXIOUS WEED AND INVASIVE SPECIES MONITORING FORM 





 





Date:_______________________ 





 





Surveyor(s):_____________________________________ 





 





Species Identified: 





 ________________________________________________________________________ 





 





Location of Species (GPS location with coordinate system, Physical location description, Road or Highway name and mile marker, etc.): 





 





 





Site Description (Roadside, grassland, woodland, riparian, land ownership): 





 





 





Relative Density of Species: 





 





 





Plan of Action: 





 





 





 





Other Comments: 













 
Hi Mindee,
 
I reviewed the Rosemont invasive species management plan, and I have a number of
comments/suggestions. How would you like me to convey them? The document is a pdf, so
I can’t track changes.
 
I assume the plan lumps control measures to be performed both on and off the Forest.
Since our 2004 EA only covers non-native invasive plants, some of the control measures
that Rosemont can do on private land aren’t possible on the Forest without further NEPA.
 
Sharon
 
Sharon Biedenbender
Ecologist/Invasive Species-Pesticide Use Coordinator
Coronado National Forest
300 West Congress Street
Tucson, AZ 85701
520-559-2762
 
From: Roth, Melinda D -FS 
Sent: Monday, August 06, 2012 9:59 AM
To: Biedenbender, Sharon H -FS
Cc: Ruyle, Jennifer -FS
Subject: Rosemont Invasive species mgmt plan
 
Would you have time to glance at this and give me your thoughts?  The text is only a few pages. 
Charge your time to CWFS24 if needed.  Thx.
 
Mindee Roth
Rosemont Copper Project Manager
520 388-8319
mroth@fs.fed.us
 


Go Cats!
 



mailto:mroth@fs.fed.us






From: Erica Robles
To: gilaman@comcast.net; Jones, Larry -FS
Cc: Jim Tress; Brian Lindenlaub
Subject: Rosemont Holdings and Fences Figure
Date: Monday, January 14, 2013 1:33:57 PM
Attachments: ROSEMONT&FENCES.PDF


Larry,
 
Per Jim’s request,  I have attached a copy of the Rosemont Holdings and Fences figure.  If I can be
of any further assistance please feel free to give me call.
 
Erica M. Robles | Assistant to James A. Tress, Jr.
WestLand Resources, Inc.
4001 E Paradise Falls Drive | Tucson, AZ 85712
Office: (520) 206-9585 | Fax: (520) 206-9518
 



mailto:erobles@westlandresources.com

mailto:gilaman@comcast.net

mailto:ljones02@fs.fed.us

mailto:jtress@westlandresources.com

mailto:blindenlaub@westlandresources.com
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From: Roth, Melinda D -FS
To: Julia.Fonseca@pima.gov; JWindes@azgfd.gov; scott_stonum@nps.gov; twade@azgfd.gov;


jason_douglas@fws.gov; Brian Powell (Brian.Powell@pima.gov)
Cc: Jones, Larry -FS; Sebesta, Deborah K -FS; abarclay@swca.com; Roth, Melinda D -FS
Subject: Rosemont Bio Mitigtion mtg notes
Date: Monday, August 06, 2012 11:40:03 AM
Attachments: draft biology mitigations meeting minutes 072412.doc


image003.png


For review and comment by August 15th if possible please.
 
Mindee Roth
Rosemont Copper Project Manager
520 388-8319
mroth@fs.fed.us
 


Go Cats!
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Proposed Rosemont Copper Project 



Third Cooperative Agencies Biology Mitigation Meeting 


Arizona Game and Fish Department Office 



555 North Greasewood Road 


Tucson, AZ 85745



July 24, 2012


Attendees:



· Forest Service (FS)


· Jim Upchurch



· Larry Jones



· Mindee Roth


· U.S. Fish and Wildlife Service (USFWS)


· Jason Douglas


· National Park Service


· Scott Stonum


· Pima County


· Julia Fonseca


· Brian Powell


· SWCA


· Angela Barclay


 


Topics Discussed:


· Introductions, sign-in


· Why we are here/overview-update on mitigation table


· Had two previous meetings on June 11 and July 9, 2012



· Have to quickly develop proposed mitigation measures for the EIS



· Larry met with Jim and Mindee and looked through mitigation measures



· It was Jim’s suggestion that the cooperating agencies put together a package to present additional suggested mitigation measures to Rosemont Copper Company (RCC) because they may have more influence as a group  Jim recognized value in cooperator group putting together a package to present additional suggested mitigation measures and approaching Rosemont for endowment


· Larry explained his interpretations of Jim’s ideas



· National Forest Management Act of 1976 covers Forest Service sensitive species and Management Indicator Species, but Pima County & Arizona Game and Fish Department (AGFD) also have concerns about impacts to the Sonoran Desert Conservation Plan and wildlife species of concern (WSC), respectively


· Consider setting up a bio-monitoring oversight committee (BOC)



· The Coronado National Forest (CNF) will 



· ask for a full-time implementation coordinator and possibly other support staff



· and require some implementation and monitoring



· Will need



· group of cooperating agencies for the larger monitoring effort



· and need funding/endowment and boundaries for funding the larger cooperating agency group



· Status of recent reports


· They continue to come in from RCC and WestLand and will be posted to the EIS website


· Larry brought hard copies of some recent reports to meeting


· Review mitigation table


· Need to bond in perpetuity (~100 years)



· Coleman’s coralroot and Arizona giant sedge mitigation should go into Biological Evaluation


· Questions and discussion with Forest Supervisor


· Ask for details on RCC’s plans to cover open water/process plans



· Will the CNF require mitigation for impacts to waters and associated habitat on their lands because they are surface resources?



· CNF will require on- and off-site hydrological monitoring



· At 7-8 wells identified in the Aquifer Protection Permit



· RCC also identified locations in Davidson Canyon and Cienega Creek



· Pima County has some monitoring locations


· US Geological Survey has portable monitoring equipment, but would need funding



· Pima County has concerns over groundwater drawdown in seeps and springs that in and tributary to Box Canyon (e.g., Deering Spring)



· Who will review this next “internal draft” of the EIS?



· Jim is still deciding



· USFWS will be provided with another version of EIS for the Biological Assessment


· Next steps


· Larry will send out doodle poll to schedule next meeting that will be combination of biologists and hydrologists



· Meeting was later scheduled for Thursday, August 2, 2012, 8:30-11:30am, AGFD, 555 North Greasewood Road, Tucson



Action Items/Assignments:



· Jim



· Write letter to RCC asking for mitigation based on bio mitigation measures table/document


· Larry 


· Meet with Salek to discuss hydrology/biology issues and/or schedule a hydro/bio meeting to develop additional appropriate mitigation measures


· Ask someone at CNF to compare AGFD’s WSC list to species of greatest conservation need


· Cooperating Agencies 



· develop own letter to RCC asking for additional mitigation


Outstanding Action Items/Assignments:



· Tim - Provide David Grandmaison’s SR83 road kill/culvert study data to Angela (SWCA)


1












From: Kriegel, Debby -FS
To: Everson, Beverley A -FS; Roth, Melinda D -FS; Jones, Larry -FS; Shafiqullah, Salek -FS
Cc: Kriegel, Debby -FS
Subject: FW: Memo from Pima County on Rosemont Vegetation Reclamation
Date: Tuesday, September 04, 2012 8:03:32 AM
Attachments: Vegetation and Reclamation on the Rosemont Mine Site.pdf


I just read this letter.  Pima County has some good arguments and is asking valid questions (some
of the same ones we’ve been asking).
 
What will it take to get Rosemont (or U of A) to study revegetation that includes trees and shrubs? 
Why can’t the FS require this?
 
 
From: Brian Powell [mailto:Brian.Powell@pima.gov] 
Sent: Thursday, August 30, 2012 8:10 AM
To: Kriegel, Debby -FS; Jones, Larry -FS; Everson, Beverley A -FS
Cc: Julia Fonseca; Linda Mayro; Nicole Fyffe
Subject: Memo from Pima County on Rosemont Vegetation Reclamation
 
Good Morning Forest Service Colleagues-
 
Please see the attached memo regarding Rosemont vegetation reclamation. The timing of
this memo is important for discussions about mine mitigation. Please let me know if you
have any questions.   
 
Brian Powell 
Program Manager
Pima County Office of Sustainability and Conservation
201 N. Stone Ave, 6th Floor, RM 629
Tucson, AZ 85701 
Office Phone: 520.740.6440
Fax: 520.243.1610
brian.powell@pima.gov 
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Memorandum 
 



To: Larry Jones, Debbie Kriegel, and Beverley Everson, Coronado National Forest, Tucson, 
AZ 



 
From: Brian Powell and Julia Fonseca, Pima County Office of Sustainability and 



Conservation, Tucson, AZ 
 
Re: Rosemont Mine Vegetation Reclamation: Past and Current Vegetation Conditions, 



Models Used to Guide the Reclamation Plan, and Suggestions for Improving 
Outcomes 



 
Date: August 29, 2012 
 
 
Though Pima County has not had the opportunity to review the most recent version of 
the Rosemont Mine reclamation plan, it is important to point out problems with some of 
the assumptions that have been made to date. Understanding these assumptions is 
critical at this point in the review of the mine because it relates directly to the ongoing 
biological and visual mitigation discussion.  
 
This memo is in three parts: 1) Current and historical vegetation conditions on the 
Rosemont site, 2) Current vegetation reclamation efforts and the assumptions that went 
into that decision process, and 3) Future conditions as they relate to vegetation 
reclamation opportunities.  Finally, we conclude with a set of recommendations for 
ensuring that the Rosemont Copper revegetation reclamation plan adequately addresses 
the concerns raised in this memo.  
 



Part I: Current and Historical Vegetation Conditions 
In the section of the draft Environmental Impact Statement (DEIS) related to 
reclamation, there appears to be a desire to balance conditions as they related to both 
the historic climax plant community (“the plant community that existed at the time of 
European immigration and settlement…it is the plant community that was in dynamic 
equilibrium with its environment and was best adapted to the unique combination of 
environmental factors associated with the site”) and the plant community that currently 
exists.  Whether one looks at the historical or current conditions, much of the Rosemont 
site is a woodland, with large oak, juniper, and mesquite trees.  Certainly there is debate 
about the extent of the oak, mesquite and juniper trees in historical plant communities, 
but at the very least, oak trees were (and still are) a critical component of the landscape 
around the Rosemont mine site.   
 
 











The Southwest ReGAP map of the Rosemont mine footprint  (Figure 1; Prior‐Magee et. 
al. 2007) shows approximately equal coverage of semi‐desert grassland and scrub (noted 
in yellow on the map; Figure 1) and Madrean Encinal and woodland (blue, pink, and 
green  



 
Figure 1.  Southwestern ReGAP vegetation map of the proposed Rosemont mine.    



 











on the map).  According to the Coronado Forest’s own resource management plan for 
the vegetation communities that roughly approximate the ReGAP vegetation classes 
(U.S. Forest Service 2011; Encinal woodland and plains and savanna grassland), the 
presence of native shrubs and trees is a natural component of these communities.  For 
the plains and savanna grassland, the Forest has articulated the following desired 
conditions:  



“The predominant species include Emory oak, Arizona white oak, alligator 
juniper… ocotillo, mimosa species,… Palmer’s agave, banana yucca, prickly 
pear… Canopy cover ranges from 15 to 65 percent for perennial grasses, 1 to 
15 percent for forbs, and 2 to 15 percent for shrubs and succulents. Tree 
canopy cover ranges from 5 to 15 percent, composed primarily of live oak 
and juniper species but including species like border piñon, mesquite, and 
netleaf hackberry”. 



 
For the Madrean Encinal Woodland, the following are a subset of the ecological 
conditions that the Forest Service is seeking: 



“The Madrean encinal woodland is dominated by an open stand of oaks (5 to 
25 percent) with denser stands of oaks on north facing slopes and in 
drainages (25 to 50 percent canopy). Species composition of the overstory is 
dominated by Emory oak, Mexican blue oak, Arizona white oak, gray oak, 
alligator juniper, and single‐seed juniper.       



 
Recent work by Nancy Freeman (unpublished report to Julia Fonseca) indicates that as 
many as 30,000 trees occur within the footprint of the Rosemont Mine Plan of 
Operations and many of those trees are oaks (Figure 2).  
 
As if to contradict the fact that much of the Rosemont site is woodland, in public 
presentations to Pima County and others, Rosemont Copper representatives have 
pointed to historical photographs of southern Arizona and concluded that the area was 
far less wooded that it is today.  This is true, but the reasons have to do with 1) when the 
area was first photographed, and 2) woodcutting to feed the mine operations that were 
ongoing at that time.  To the first point, the earliest modern cameras were invented in 
1816, but it was not until the late 19th and early 20th Century when camera became 
portable enough and the technology advanced enough for landscape photography work.  
As a result, we are left with an amazing archive of photographs that show entire valleys 
that are largely devoid of vegetation (e.g., Figure 3).  Yet one reason for this was the 
seemingly insatiable appetite of mines to use the wood in the smelting process.  The 
mine and smelter at Tombstone, for example, used approximately 50,000 cords of wood 
during the 1880s, with wood being brought to smelter from as far away as 25 miles 
(Bahre 1991).   
 
     
 











 
Figure 2.  Thousands of oak trees, such as this individual in Wasp Canyon, occur within the footprint of 
the proposed Rosemont mine. However, there has been no consideration of this species in the 
reclamation or mitigation plans. 



 
Figure 3.  Helena Mine site near Rosemont in 1909.  Note the piles of wood next to the mine.  The hills 
nearby are largely barren, but still show beargrass, sotol, and some trees in the upper right, which 
appear to be oak trees.  None of these trees are currently in the reclamation plan.   Photo from Turner et 
al. (2003). 



 
The Rosemont area had four mines and mining communities (Helena, Rosemont, 
Greaterville, and Helvetia) that must have similarly required the use of extraordinary 
amounts of fuelwood that must have surely have left the area largely barren of trees.  
For example, the Helena mine, just north of the proposed Rosemont Mine, was 
photographed in 1909 (Figure 3); note the piles of wood next to the mine. 











 
In addition, a historical fire regime would have reduced the extent of woody vegetation 
cover in these tree and grass‐dominated systems.  Despite the presence of a more active 
fire regime in the past, the map of the Rosemont area circa 1890 prominently identified 
both oak and “cedar” (Figure 4).   
    



 



 
Figure 4.  Excerpt from BLM office historic map, circa 1890, showing Davidson Canyon, Empire Ranch, 
Greaterville and Rosemont area.  Note north is to the left.  “Oak and Cedar” label in upper Barrel Canyon 
vicinity. 



 
 



Part II: Current Reclamation Does Not Take Into Account Historical and 
Current Conditions  
The basis of the reclamation activities and plans—for which Pima County is aware (e.g., 
WestLand Resources Inc 2008)—draw reference to the report by Fehmi (2007) to 
determine the species of plants to be included in reclamation activities.  Fehmi, in turn, 
draws reference to five Ecological Site Descriptions and associated precipitation zones 
(pz) for the Southeastern Arizona Basin and Range Major Land Resource Area:   



o Loamy Slopes 12‐16”pz,  
o Loamy Slopes 16‐20”pz,  
o Loamy Upland 12‐16”pz,  
o Sandy Loam Upland 16‐20”pz, and  
o Clay Loam Upland 16‐20”pz. 











This classification system was developed by the Natural Resource Conservation Service 
(NRCS), whose principal purpose is to assist ranchers and farmers to maintain and 
improve the productive capacity of land.  Two key points are important regarding the use 
of the NRCS classification system in the development of the Rosemont Copper 
vegetation reclamation plan: 



1. The collection of Ecological Site Descriptions that Fehmi (2007) uses only covers 
about 10% of the 3,786 acres of the current preferred alternative in the DEIS 
(Figure 5).  His selection of sites does not include some of the most common 
ecological sites that occur on the Rosemont site, including: Limestone Hills (12‐
16”pz), Granitic Hills (12‐16”pz), and Limy Slopes (16‐20”pz).  Finally, three of the 
ecological sites that Fehmi cites do not currently occur on the Rosemont site 
(Loamy Upland 12‐16”pz, Sandy Loam Upland 16‐20”pz, and Clay Loam 
Upland”pz) (Figure 5).      



2. Ecological Site Descriptions are a good starting place for discussion about 
Rosemont reclamation targets, but it seems presumptive (at best) to justify the 
reclamation of an industrial‐scale mining operation using a classification system 
that was developed for natural systems.  If such an approach is warranted, then 
any reclamation plan must thoroughly justify that approach.  Both the mismatch 
of ecological sites used by Fehmi (2007) and lack of justification for the use of 
ecological sites is troubling.     



 
The criteria used as the foundation for the Rosemont Copper reclamation plan starts out 
well by stating that for “a plant community to be self‐sustaining, self‐repairing, and 
resistant to invasion (resilient), it must have a breadth of species as well as structural and 
functional diversity” (Fehmi 2007).  However, the document restricts the final list of plant 
species to “a combination of annual grasses, perennial grasses, and forbs.” Perhaps this 
is understandable to limit the discussion to forbs and grasses if the focus of the project 
was on a set of grassland‐dominated ecological sites, but even those descriptions have 
trees and shrubs included in their description (e.g., see the description for Sandy Loam 
Upland 16‐20”: 
http://esis.sc.egov.usda.gov/ESDReport/fsReport.aspx?id=R041XA110AZ&rptLevel=all&a
pproved=yes).  Finally, Fehmi adds a final criterion by considering only those species for 
his restoration study that are “commercially available.” Commercial availability was 
determined using only one distribution center is Tucson that specializes in native forage 
plants.  While it is understandable for Fehmi to use a single local vendor for commercially 
available grasses and forbs for his short‐term reclamation study, this rationale should not 
be carried forward to discussions about the restoration goals and objectives for the final 
reclamation plan, which will be implemented over several decades and could feasibly 
develop new sources of seed to accomplish a more varied plant cover objective.  The 
long‐term goals and objectives of the reclamation plan should include a true range of 
functional types that includes trees such as oaks, as well as shrubs that characterize the 
rocky settings at various elevations. 





http://esis.sc.egov.usda.gov/ESDReport/fsReport.aspx?id=R041XA110AZ&rptLevel=all&approved=yes


http://esis.sc.egov.usda.gov/ESDReport/fsReport.aspx?id=R041XA110AZ&rptLevel=all&approved=yes








 
Figure 5.  NRCS ecological sites maps for the Rosemont area.  Only 10% of the site is encompassed by the 
five ecological sites used by Fehmi (2007) for the vegetation reclamation of the site.  











In the 2008 reclamation plan, Westland Resources (2008) states that “the target of the 
Rosemont mine reclamation effort is to prevent soil loss from the site, reclaim its 
capacity for productive use, and return the site to a higher functioning plant 
community.”  Again, the goal of most grassland restoration efforts might be to have a 
grass‐dominated system with very few shrubs and trees, but this approach is difficult to 
justify given the historical, current, and future (discussed in the next section) conditions 
of the site.     
 
Part III: Future Conditions 
The landscape in and around the Rosemont mine will be vastly different from what exists 
on the site today.  The key drivers for plants (available moisture, soils, slope, and aspect, 
and topography) will all be radically different and this reality has not been incorporated 
into the vegetation reclamation plan. In fact, the current reclamation plan states that “all 
selected species are natives and represent the highest condition native plant 
communities across the range of conditions expected on the site”. There has been little 
discussion as to what the expected condition might be.   
 
It is doubtful that the reclaimed tailing or waste piles will approximate, fore example, the 
Sandy Loam Upland (16‐20”) cited by Fehmi, which has the following description of soils 
and moisture:  



“These are deep soils…surface textures range from sandy loam to cobbly 
sandy loams... Plant‐soil moisture relationships are very good.” (Natural 
Resources Conservation Service 2011) 



In fact, a majority of the reclamation site will likely have a significant amount of coarse 
rock fragments and be prone to rapid drainage.  This is observation is backed up by the 
rock fragmentation analysis in the Westland reclamation plan (WestLand Resources Inc 
2008), which estimated that only 5‐11% of the waste rock would be less than 0.2 feet in 
diameter. There is no way to get around the fact that the resulting soil consistency will 
include large rock fragments.  As a result, the post‐project sites could not be classified as 
any one of the five ecological sites that were used by Fehmi (2007) in his assessment. 
 
The picture is further complicated by the fact that the maximum height of the tailing 
piles will be over 400 feet above the current land surface.  This will mean that much of 
the restoration potential of the site will be in an ecological zone that is very much in the 
oak woodland.  (A cursory analysis of some sites on the east side of the Santa Rita 
Mountains that occur at approximately 5,500 feet elevation shows a wide range of oak, 
juniper, and other tree density, but nowhere are these areas a treeless grassland; Brian 
Powell, unpublished data).   
 
The fact that trees are absent from the vegetation reclamation plan is all the more 
surprising given that Rosemont Copper has repeatedly used the stippling—similar to that 
provided by trees—in their visualizations of the reclaimed waste piles (Figure 6).  Only 
large evergreen trees similar to the existing oak and juniper could provide the 
appropriate size and color.   











 
Figure 6. Note stippling of portions of the mined landscape in this 2010 Rosemont 
Reclamation Concept, similar to stippling provided by trees on the existing landscape. 
 
 



Part IV: Recommendations 
Discussions are now underway between the Forest Service and cooperating agencies 
regarding the activities that Rosemont Copper should be required to undertake to 
mitigate for the surface resources of a large and currently diverse landscape.  Now is the 
appropriate time to revisit assumptions about vegetation for reclamation and what 
actions and/or standard will be required of Rosemont regarding their long‐term 
commitment to restoring the site to the most appropriate vegetation community 
possible under future conditions or to provide compensatory mitigation.  Therefore, we 
have the following recommendations:  



1. Rosemont Copper and their contractors should be required to provide a realistic 
assessment of the soil conditions, especially including performance criteria for 
particle size distributions that will be met on the reclaimed surface of the waste 
and tailings piles.  That, and an assessment of slope and climatic conditions, will 
form the foundation of an honest discussion about what a broadest range of 
plant function types that is best suited to the site.  



2. The new reclamation plan should investigate the use woody vegetation, with a 
particular emphasis on oak and other trees, not only for wildlife habitat value but 
also for the value these and other trees provide in mitigating visual resource 
impacts. 



3. If mitigation of the tens of thousands of oak trees and other important shrub and 
tree species can not be revegetated on the site, then off‐site mitigation of these 











critical resource should be required.  Loss of these trees—and especially the 
conditions that would promote their survival and regeneration—would be a great 
loss to the Coronado National Forest and the people of the United States.  In fact, 
the Madrean forests and woodlands of the Sky Island region are considered to be 
of international conservation concern (Olsen and Dinnerstein 1998) as well as 
relevant to the habitat of several listed species, including the jaguar (U. S. Fish 
and Wildlife Service 2012). 



4. Post‐reclamation monitoring must be robust so that performance criteria for 
particle size distributions in the reclaimed surface and for vegetation cover are 
met.  Should performance criteria not be met, then contingency planning (and 
associated funding) should be available to correct the actions or provide 
additional off‐site mitigation.     
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From: Angela Barclay
To: Jones, Larry -FS
Subject: RE: Rosemont GIS data
Date: Saturday, September 01, 2012 10:58:39 AM


Hi Larry,
 
I emailed Mindee to ask her to approve me sending the GIS data to USFWS, but I did not hear back
from her. I did do calculations on the analysis area and project area relative to proposed critical
habitat, so I will forward those at a minimum.
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Friday, August 31, 2012 1:16 PM
To: marit_alanen@fws.gov
Cc: Angela Barclay; jason_douglas@fws.gov
Subject: RE: Rosemont GIS data
 
Thanks. Angela (or Marit?) …don’t know if you can do it before our meeting, but can you
determine the number of acres in the Rosemont Action Area and Project Area relative to the
proposed CH in Unit 3, 3 + 4a, and total unit acreages? That would help us with our conferencing,
should we do so.
 
--Larry
 
 
From: Marit_Alanen@fws.gov [mailto:Marit_Alanen@fws.gov] 
Sent: Wednesday, August 29, 2012 10:29 AM
To: Jones, Larry -FS
Cc: angela barclay (abarclay@swca.com); Sebesta, Deborah K -FS; jason_douglas@fws.gov
Subject: RE: Rosemont GIS data
 


Yep -- you can download the shapefile from our website: 


http://www.fws.gov/southwest/es/arizona/Jaguar.htm 


-- Marit 


~~~~~~~~~~~~~~~~~~~~~~~~
Marit Alanen
US Fish & Wildlife Service
201 N Bonita Ave, Suite 141
Tucson, AZ  85745
Ph: (520) 670-6150 x 234
Fx: (520) 670-6155
~~~~~~~~~~~~~~~~~~~~~~~~
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"Jones, Larry -FS" <ljones02@fs.fed.us>


08/29/2012 10:13 AM


To "Sebesta, Deborah K -FS" <dsebesta@fs.fed.us>,
"jason_douglas@fws.gov" <jason_douglas@fws.gov>


cc "marit_alanen@fws.gov" <marit_alanen@fws.gov>, "angela barclay
(abarclay@swca.com)" <abarclay@swca.com>


Subject RE: Rosemont GIS data


 


I believe SWCA is the keeper, so would contact my counterpart, Angela Barclay (cc’ed). Jason/Marit, are there
shape files for proposed Jaguar critical habitat (are you after the overlap acreage, which of course we are
interested in also). 
  
--LLCJ 
  
  
From: Sebesta, Deborah K -FS 
Sent: Friday, August 24, 2012 5:22 PM
To: jason_douglas@fws.gov; Jones, Larry -FS
Cc: marit_alanen@fws.gov
Subject: RE: Rosemont GIS data 
  
Jason, 
I’m sure this data exists but I’m not sure who keeps it.  I’ll find out and make sure you get it. 
  
Deborah K. Sebesta 
Nogales District Biologist 
303 Old Tucson Road 
Nogales, AZ  85624 
Phone: 520-761-6009 
Cell: 520-260-7702 
Fax: 520-281-2396 
  
  
  
From: Jason_Douglas@fws.gov [mailto:Jason_Douglas@fws.gov] 
Sent: Friday, August 24, 2012 12:42 PM
To: Sebesta, Deborah K -FS; Jones, Larry -FS
Cc: marit_alanen@fws.gov
Subject: Rosemont GIS data 
  


Debbie and/or Larry, 


Do you have spatial data that show the mine and which you can share with us? Specifically, we're
looking for GIS layers showing the pit, tailings, access roads, utility ROWs, fenceline - essentially
everything. 


If you can share, please CC the reply to Marit. 


Thank you very much in advance. 
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Jason M. Douglas
Fish and Wildlife Biologist
U.S. Fish and Wildlife Service
Arizona Ecological Services Office
201 North Bonita Street, Suite 141
Tucson, Arizona 85745
(520) 670-6150, extension 226 (voice)
(520) 670-6155 (fax)
http://www.fws.gov/southwest/es/arizona/


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Brian Lindenlaub
To: "Angela Barclay"
Cc: Jones, Larry -FS; Jim Tress; "Kathy Arnold"
Subject: RE: Proposed date for delivery of BA to FWS
Date: Monday, June 18, 2012 5:26:00 PM


Angela,
 
Rosemont anticipates that the final list of conservation measures will be developed during
consultation, developed from those that were proposed in the BA. So what we’ve provided so far
should stand for now.
 
Thanks,
Brian Lindenlaub | Principal
WestLand Resources, Inc.
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Monday, June 18, 2012 2:33 PM
To: Brian Lindenlaub
Cc: Jones, Larry -FS; Jim Tress
Subject: RE: Proposed date for delivery of BA to FWS
 
Brian,
 
Just curious – did you put together a table or a list of some sort to present the recommended
mitigation measures from the AGFD and USFWS letters to Rosemont for their consideration? We’re
continuing to compile recommended mitigation measures, so if you’ve already put something like
that together and are willing to share that would be great!
 
Thanks!
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Friday, May 25, 2012 2:39 PM
To: Angela Barclay; brian lindenlaub (blindenlaub@westlandresources.com); jim tress
(jtress@westlandresources.com)
Cc: Roth, Melinda D -FS; Everson, Beverley A -FS; Upchurch, Jim -FS; Chris Garrett; Ruyle, Jennifer -FS
Subject: Proposed date for delivery of BA to FWS
 
SWCA and WestLand:
 
We have advanced enough on the Biological Assessment for the proposed Rosemont copper
project that I feel I can propose a date for actual delivery of the document to request initiation of
Formal Section 7 ESA consultation, meaning everything needs to fall into place by that date. June 6.
We had been “shooting” for mid-May, but that was unrealistic target and end of May, which is next
week, but 6 June seems a more reasonable target for delivery, just a few days later than the draft
schedule Mindee discussed with me.
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This is what needs to happen:
 
SWCA needs to incorporate all of my track changes and information related to effects analysis in
the Fish and Wildlife Service and Arizona Game and Fish letters. Meanwhile, WestLand needs to
review those same letters and work with Rosemont Copper Company to determine which
recommended Conservation Measures are reasonable and RCC would commit to. I asked WestLand
to address each of the recommendations and respond to them all, individually (this is important so
that in the BA transmittal cover letter we can say we considered all of the recommendations of
FWS and AGFD). WestLand would then need to get the final wording on CMs to SWCA (and cc me).
SWCA and I can do a quick review of the specific CMs. Then SWCA would integrate into the BA.
SWCA would then have their writer/editor review the document for grammar, consistency, and
style, then put into the final format (to be pdf’ed). At this stage, there should be no surprises to me
because I have given the BA a good review, and we will have addressed all of the recommended
CMs. Meanwhile, I will work on the text for the official transmittal letter (from Jim Upchurch) for
his review (perhaps as a Word document, but then into Correspondence Database for approval
and signature). When SWCA is done with the final draft, I will give a real quick once-over for glaring
errors, then we can put signatures on it. I can hand-deliver the BA and cover letter to FWS on June
6, as well as do an electronic transmittal.
 
All of these things need to fall into place to make June 6 (D-Day, by the way!) delivery date. Does
this sound reasonable?
 
Thanks! I appreciate everyone’s hard work to help this BA come to fruition.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Jones, Larry -FS
To: Roth, Melinda D -FS
Cc: Everson, Beverley A -FS; Ruyle, Jennifer -FS
Subject: RE: Rosemont BAupdate
Date: Wednesday, May 09, 2012 1:14:40 PM
Attachments: image001.png


I spoke to Jim Upchurch today and he would like me to finish up the BA as soon as possible without
further review (i.e., I will finish my review then give back to SWCA this week to finalize ). FWS,
BLM, Army Corps, and AGFD have already seen an earlier version and commented on it, and the
comments have helped mold the BA into what it is now. We can certainly cc the cover letter and
BA to these agencies and cooperators (and Rosemont) during the official transmittal to FWS to
request initiation of consultation. FYI, we still have not received the FWS letter with input from
their species leads but hopefully we are anticipating what they want to see.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Roth, Melinda D -FS 
Sent: Tuesday, May 08, 2012 4:45 PM
To: Jones, Larry -FS
Cc: Everson, Beverley A -FS; Ruyle, Jennifer -FS
Subject: RE: Rosemont BE update
 
Thanks for the update.  We could consider sending a draft to Marjorie Blaine with the Army Corps. 
She only works on Wednesdays, so I’m not sure we would get comments back within our
timeframes.  We certainly want to cc her on the final BA and cover letter.  Also, it might be good to
send to RO, especially if they aren’t up to date regarding the informal discussions, additional
compensatory mitigation, effects determinations.  If we share this draft with non-federal partners,
I think we would also need to share with Rosemont.  I’ll leave these ideas in your capable hands. 
Maybe Jim will also weigh in.
 
From: Jones, Larry -FS 
Sent: Tuesday, May 08, 2012 4:32 PM
To: Roth, Melinda D -FS; Everson, Beverley A -FS
Cc: Upchurch, Jim -FS; Ruyle, Jennifer -FS
Subject: FW: Rosemont BE update
 
Update on the Biological Assessment (BA; subject line is a typo). See below and attached. Angela
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Barclay, SWCA biologist, sent the complete May draft BA for proposed Rosemont mine to me on
Friday and I received it today (Tuesday). Of course, I haven’t reviewed the whole document yet
(not to effects analysis yet), but I am treating it as my highest priority to prepare it for initiation of
Formal Section 7 ESA consultation. After I review and give comments on the draft, Angela will have
to have to finish track changes and do final formatting. I will prepare a consultation cover letter for
Jim. Have a look if you like, or wait for the tidier version. Do you want any internal (beyond me) or
cooperator review prior to initiation of consultation?
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Friday, May 04, 2012 4:47 PM
To: Jones, Larry -FS
Cc: Chris Garrett
Subject: RE: Rosemont BE update
 
Larry,
 
By the skin of my teeth, I hereby submit a complete draft of the BA. It still has some comments and
highlighted areas, and the lit cited needs work.
 
Talk to you next week!
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Friday, May 04, 2012 5:11 AM
To: Angela Barclay
Cc: Chris Garrett
Subject: RE: Rosemont BE update
 
Thanks, Angela—I won’t be back in my office until Tues morn, but I am printing this out to go over.
I’m looking at CMs from WestLand also, and will probably send out some info on that, so will get
back to you on that too.
 
Larry Jones
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Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Thursday, May 03, 2012 6:41 PM
To: Jones, Larry -FS
Cc: Chris Garrett
Subject: Rosemont BE update
 
Hi Larry,
 
I have an almost complete draft for you to review (attached) – it is just missing the Effects Analysis
sections for Jaguar and Ocelot. Note that I added Rosemont’s proposed conservation measures, but
I figured working on the Effects Analysis section was a better use of my time than trying to figure
out which AGFD mitigation measures to add. Tomorrow morning is jammed up for me, but I will do
my best to put everything else aside tomorrow afternoon and get a more complete version to you
by COB tomorrow.
 
Thank you for your patience!
 
Angela M. D. Barclay, M. S.
Senior Natural Resource Specialist


SWCA Environmental Consultants
343 West Franklin Street
Tucson, Arizona 85701
P 520.325.9194 | F 520.325.2033
 


Visit Our Website: http://www.swca.com   
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From: Everson, Beverley A -FS
To: Belauskas, Alan -FS; Elek, Arthur S -FS; Kriegel, Debby -FS; Curiel, Eli -FS; Schewel, Heidi -FS; Jones, Larry -


FS; Roth, Melinda D -FS; Shafiqullah, Salek -FS; Lockwood, Sean -FS; Davis, Sarah L -FS; Emmett, Tami -FS;
Keyes, Walter -FS; Gillespie, William B -FS; Copeland, James -FS; Campbell, Andrea W -FS


Subject: RE: New Reports from RCC from the past couple of months are now posted on the O Drive...
Date: Tuesday, July 17, 2012 12:43:05 PM


Hi Team,
 
FYI, the documents are located on the O Drive as follows:
 
O:\NFS\Coronado\Project\SO\Rosemont2010\Technical_Reports
 
Also, I mentioned last week that you should be prepared to brief line on the current status of issues
in your resource area as requested in the (biweekly) management briefing meetings.  I will let you
know when you are needed for a briefing, but as a kind of heads up, here is the meeting schedule:
 
July 23, 1:00 – 3:00
Aug. 7, 10:00- 12:00
Aug. 21, 1:00 – 3:00
Sept. 11, 1:00 – 3:00
Sept. 25, 1:00 – 3:00
Oct. 11, 1:00 – 3:00
Oct. 23, 1:00 – 3:00
 
It would be helpful to me to know if you are not available on any of these dates, so that I can touch
base with you and be updated prior to the meeting if I need information from you.
 
Bev
 
From: Everson, Beverley A -FS 
Sent: Monday, July 16, 2012 5:42 PM
To: Belauskas, Alan -FS; Elek, Arthur S -FS; Kriegel, Debby -FS; Curiel, Eli -FS; Schewel, Heidi -FS;
Jones, Larry -FS; Roth, Melinda D -FS; Shafiqullah, Salek -FS; Lockwood, Sean -FS; Davis, Sarah L -FS;
Emmett, Tami -FS; Keyes, Walter -FS; Gillespie, William B -FS; Copeland, James -FS; Campbell, Andrea
W -FS
Subject: New Reports from RCC from the past couple of months are now posted on the O Drive...
 
As I mentioned the other day, please come see me if you would like to see hard copies and I have
not already given them to you.
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From: John Windes
To: Kristin Terpening; Shannon Lawrence; Jones, Larry -FS; Angela Barclay
Subject: FW: The Riparian Methods Guide is complete! (Please Share)
Date: Wednesday, August 08, 2012 1:54:56 PM


FYI
 
From: Dave Weedman 
Sent: Friday, July 27, 2012 2:02 PM
To: Dave Dorum; Sarah Reif; Trevor Buhr; Bill Knowles; John Windes; Kelly Wolff-Krauter; Mike Ingraldi;
Renee Wilcox
Cc: Laura Canaca; Barbara Cook
Subject: RE: The Riparian Methods Guide is complete! (Please Share)
 
FYI, use and future reference.
 
Dave Weedman
Arizona Game and Fish Department
(623) 236-7607
mobile #  (602) 710-9132
 
Fish Arizona! Get out and enjoy Arizona.
Stay informed by signing up for our E-news


 
From: Laura Canaca 
Sent: Friday, July 27, 2012 1:55 PM
To: Barbara Cook
Cc: Dave Weedman
Subject: FW: The Riparian Methods Guide is complete! (Please Share)
 
Can you send out FYI to habitat program? Thx!


From: Albury, Carl -FS 
Sent: Thursday, July 26, 2012 5:07 PM
Subject: The Riparian Methods Guide is complete!
 
All:
We are pleased to announce that the Riparian Awareness Package (now known as the Riparian
Methods Guide) up and running! Please take some time to explore the site at:
http://www.landscapetoolbox.org/riparian/.
 
Jason Karl, of the Jornada Arid Land Research Programs, had an existing site devoted to rangeland
methods. Given the similar goals of the projects it made sense to group the materials together and
Jason graciously made space for our material. You can view the main page at
http://www.landscapetoolbox.org/, which has links to both the Rangeland Methods Guide and the
Riparian Methods Guide. Feel free to investigate both the rangeland and riparian sections, there is
lots of great information on both sides.
 
While we have put together quite a bit of information there is still room for more. Our focus was
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remote sensing but there is a need to document field methods as well. The wiki environment makes it
easy to incorporate new material. If anyone has additional material, feel free to register and submit
material directly, or contact me and I can help guide you through the process.
 
Thank you, for all of your  support and contributions that made this project possible.
Carl Albury
GIS/Remote Sensing Specialist
Remote Sensing Applications Center
2222 W 2300 S
Salt Lake City, Utah 84119 
Phone: 801-975-3351
calbury@fs.fed.us


 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
_______________________________________________________________________________


The Arizona Riparian Council list serve is meant to be a place for discussion of
riparian issues and for announcements of meetings, seminars, etc. The list is
moderated and inappropriate language and personal attacks will not be allowed.
Postings will be sent back to the originator for proper editing. The Arizona
Riparian Council provides this forum for discussion but does not necessarily
agree with opinions expressed in posted comments.
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From: Angela Barclay
To: Jones, Larry -FS
Subject: RE: Coop agency bio mitigation meeting table Updated July 10 draft for Rosemont
Date: Wednesday, July 11, 2012 3:44:56 PM
Attachments: biology mitigations meeting minutes 070912.doc


Larry,
 
Here is my attempt at some brief notes from Monday’s meeting. Note that I have inserted
comments about dates: when are you meeting with Jim and when would you like all cooperating
agency comments on the biology mitigation measures table?
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Tuesday, July 10, 2012 4:10 PM
To: brocious@base.sao.arizona.edu; cbeck@azdot.gov; daniel_j_moore@blm.gov; dt1@azdeq.gov;
David.Jacobs@azag.gov; falco@cfa.harvard.edu; gfleming@asmi.az.gov; Julia.Fonseca@pima.gov;
JWindes@azgfd.gov; karen.howe@tonation-nsn.gov; david.stine.1@ang.af.mil; safabritz@azwater.gov;
lee.allison@azgs.az.gov; Leslie.Ethen@tucsonaz.gov; LSwartzbaugh@asmi.az.gov;
Marjorie.E.Blaine@usace.army.mil; nicole.ewing-gavin@tucsonaz.gov; ohenderson@ci.sahuarita.az.us;
rcasavant@azstateparks.gov; rsejkora@azstateparks.gov; stahle@ci.sahuarita.az.us; TEmery@azdot.gov;
scott_stonum@nps.gov; darla_sidles@nps.gov; Nicole.Fyffe@pima.gov; twade@azgfd.gov; Roth, Melinda
D -FS; Angela Barclay; jeff sorensen (jsorensen@azgfd.gov); Jonathan Rigg; Brian Powell
(Brian.Powell@pima.gov); jeff simms (Jeff_Simms@blm.gov); Marcia_Radke@blm.gov;
scott_stonum@nps.gov; lpollock@azgfd.gov; jason_douglas@fws.gov
Subject: Coop agency bio mitigation meeting table Updated July 10 draft for Rosemont
 
Bio-mitigators:
 
As promised this morn, find the revised coop agency mitigation table attached. Please send any
comments/additions in the form of track changes and rename your file with your name on it. I
much prefer in-text modifications, not comments and I really prefer no lengthy comments—those
are just to hard to interpret. I was still a little fuzzy on some things…mostly the fishes…in yellow
highlight, so please give me some good, concise text there. I don’t want lengthy narratives or we
will lose the reader (that can come later with the details).
 
What I did was sort into a logical (to me, anyway) sequence, starting with the “process” then
“habitat loss,” etc. For some reason aquatics ended last (and I didn’t want to go through and redo
sorting numbers)…anyway, mitigations are grouped by 10 categories, although the ones at the
bottom in gray are those agreed to by Rosemont Copper Company (RCC), regardless of
group/category. After sorting, I consolidated (e.g., all HECO [Coleman’s Coral-foot] mitigations into
one row), to cut down on apparent entries. I beefed up mitigation column to cover what we talked
about and try and give enough info to make it understandable. That column still doesn’t have lots
of specifics and details, but it should be clear what we are after. I’m thinking we can still hammer
out details as we go along. I also made some entries into the monitoring column—mostly that just
indicates the Biomonitor will monitor and/or report on findings. Let me know what you think.
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Proposed Rosemont Copper Project 



Second Cooperative Agencies Biology Mitigation Meeting 


Arizona Game and Fish Department Office 



555 North Greasewood Road 


Tucson, AZ 85745



July 09, 2012


Attendees:



· Forest Service



· Larry Jones



· Mindee Roth


· Arizona Game and Fish Department


· John Windes


· U.S. Fish and Wildlife Service


· Jason Douglas


· National Park Service


· Scott Stonum


· Bureau of Land Management


· Dan Moore


· Arizona State Parks



· Bob Casavant



· Pima County


· Julia Fonseca


· Brian Powell


· SWCA


· Angela Barclay


· Jonathan Rigg


 


Topics Discussed:


· Introductions, sign-in


· What we hope to accomplish today


· Finalize proposed biology mitigation measures


· These mitigation measures must be considered “reasonable” by the Forest Supervisor, Jim Upchurch



· List must be vetted and will be presented to Jim within a couple weeks 



· Should be based on well-defined goals and answer: who, what, where, when, why and how



· Should not conflict with Forest Plan


· Discussion regarding Environmental Impact Statement (EIS) schedule


· Current date for Record for Decision (ROD) is December but is contingent upon receipt of receipt of additional information from Rosemont and WestLand



· SWCA is planning to have another draft of the EIS ready for the Forest Service to review by late August-early September



· Overview of master mitigation table


· Overview of draft deliberative working biology mitigation table for cooperating agencies



· Detailed discussions of the mitigations in the draft deliberative working biology mitigation table (see Larry’s emails from July 10,  2012 for draft product) 



· Discuss involving Forest Supervisor, WestLand, and Rosemont



· Next meeting: Tuesday, July 14, 2012, 8-11am, Arizona Game and Fish Department, 555 North Greasewood Road, Tucson



Action Items/Assignments:


· Angela/Larry 


· Notify cooperating agencies when new reports of interest become available on website



· Cooperating Agencies 



· Provide comments on draft table in Larry’s email (July 10, 2012)



· Provide recommended mitigation measures that we provided in response to the DEIS that were not included in this table







· Brian



· Prepare and share 1-2 page process paper for recommendations of the cooperating agencies for all to review


· Larry


· Meet with Jim to present proposed mitigation measures







Outstanding Action Items/Assignments:


· Tim



· Provide David Grandmaison’s SR83 road kill/culvert study data to Angela (SWCA)


�Should we give cooperating agencies a deadline to provide comments to you?



�Larry – do you have a meeting scheduled with Jim yet?
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Due date is the usual ASAP, since we have to run this by the Forest Supervisor, then WestLand,
then Rosemont, then the Forest Super again before I can be prepared for our July 24 meeting
update.
 
Thanks!
 
Questions? I’m around all week, although gone most of Thursday.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Jones, Larry -FS 
Sent: Tuesday, July 10, 2012 11:33 AM
To: brocious@base.sao.arizona.edu; cbeck@azdot.gov; daniel_j_moore@blm.gov; dt1@azdeq.gov;
David.Jacobs@azag.gov; falco@cfa.harvard.edu; gfleming@asmi.az.gov; Julia.Fonseca@pima.gov;
JWindes@azgfd.gov; karen.howe@tonation-nsn.gov; david.stine.1@ang.af.mil; safabritz@azwater.gov;
lee.allison@azgs.az.gov; Leslie.Ethen@tucsonaz.gov; LSwartzbaugh@asmi.az.gov;
Marjorie.E.Blaine@usace.army.mil; nicole.ewing-gavin@tucsonaz.gov; ohenderson@ci.sahuarita.az.us;
rcasavant@azstateparks.gov; rsejkora@azstateparks.gov; stahle@ci.sahuarita.az.us; TEmery@azdot.gov;
scott_stonum@nps.gov; darla_sidles@nps.gov; Nicole.Fyffe@pima.gov; twade@azgfd.gov; Roth, Melinda
D -FS; angela barclay (abarclay@swca.com); jeff sorensen (jsorensen@azgfd.gov); jonathan rigg
(jrigg@swca.com); Brian Powell (Brian.Powell@pima.gov); jeff simms (Jeff_Simms@blm.gov);
Marcia_Radke@blm.gov; scott_stonum@nps.gov; lpollock@azgfd.gov; jason_douglas@fws.gov
Subject: RE: Coop agency bio mitigation meeting table (July 9 draft) for Rosemont
 
Co-op agency biologists for proposed Rosemont project (note: some of you may not be biologists,
but are the contacts for your coop agencies):
 
During our meeting yesterday, we worked on the coop agency bio resources mitigation
recommendation table (thanks John and Brian for typing!). It is attached, as some folks requested
to have it in its current form. However, I am reworking it (but will give a new filename) to reduce
the number of rows by consolidating, working on a new sort/group scheme, and fleshing out the
mitigations as I understand the intent from yesterday’s meeting, in order to have a more concise
and presentable product for our Forest Supervisor. Angela and I already thought of a couple
missing mitigation measures, so if you think of something we missed, please send it my way. Also,
if we did not capture some of your earlier comments from your agencies in the form of mitigations,
please resubmit to me for this table (with tens of thousands of comments it is difficult to keep track
of all that was said over the years).
 







Angela will be sending out the minutes and Brian will work on a 1-2 page process paper for
recommendations of the cooperating agencies for us to review.
 
The next biology mitigation meeting for coop agencies is 800-1100, Tuesday July 24, 2012. Several
of us have afternoon engagements, so that needs to be a pre-lunch meeting. Thanks for everyone’s
help!
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Jones, Larry -FS 
Sent: Wednesday, June 20, 2012 8:12 AM
To: brocious@base.sao.arizona.edu; cbeck@azdot.gov; daniel_j_moore@blm.gov; dt1@azdeq.gov;
David.Jacobs@azag.gov; falco@cfa.harvard.edu; gfleming@asmi.az.gov; Julia.Fonseca@pima.gov;
JWindes@azgfd.gov; karen.howe@tonation-nsn.gov; david.stine.1@ang.af.mil; safabritz@azwater.gov;
lee.allison@azgs.az.gov; Leslie.Ethen@tucsonaz.gov; LSwartzbaugh@asmi.az.gov;
Marjorie.E.Blaine@usace.army.mil; nicole.ewing-gavin@tucsonaz.gov; ohenderson@ci.sahuarita.az.us;
rcasavant@azstateparks.gov; rsejkora@azstateparks.gov; stahle@ci.sahuarita.az.us;
TEmery@azdot.gov; scott_stonum@nps.gov; darla_sidles@nps.gov; Nicole.Fyffe@pima.gov;
twade@azgfd.gov; Roth, Melinda D -FS; angela barclay (abarclay@swca.com); jeff sorensen
(jsorensen@azgfd.gov); jonathan rigg (jrigg@swca.com); Brian Powell (Brian.Powell@pima.gov); jeff
simms (Jeff_Simms@blm.gov); Marcia_Radke@blm.gov; scott_stonum@nps.gov; lpollock@azgfd.gov;
jason_douglas@fws.gov
Cc: Ruyle, Jennifer -FS; Everson, Beverley A -FS; Upchurch, Jim -FS
Subject: Coop agency bio mitigation meeting table (July 9 draft) for Rosemont
 
Co-op agencies for proposed Rosemont project
 
Mark your calendars for the second cooperating agencies biological resources mitigation for
proposed Rosemont copper mine meeting. Monday, 9 July 2012, at 9:00 AM, for the whole day,
with an hour break for lunch. I will try to clinch AGFD office or some other non-federal building
venue and send an agenda around (along with the mitigation table, when it is ready). Angela
Barclay will send notes/minutes from the previous meeting. Your doodle-poll response was your
RSVP, but if you did not participate in the poll, but plan to attend, please let me know. Thanks!
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
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Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Angela Barclay
To: Jones, Larry -FS; Gerhart, Richard A -FS
Subject: RE: 1/20/2012 BA deadline?
Date: Friday, January 20, 2012 3:29:32 PM
Attachments: draft_BA_revJan12_no figs.docx


Rick and Larry,
 
Attached is the word version (without figures and large appendices) with changes tracked. I am
working on putting the figures and appendices into a clean version (without track changes) and will
either email you a pdf or put it up on webex if it is too large to email.
 
There are some things we might want to discuss (e.g., effects determinations) before we send on
to cooperators. I am in a training all day Monday, so let me know if you would like to meet next
week.
 
Thanks and have a nice weekend!
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Friday, January 20, 2012 2:45 PM
To: Angela Barclay
Cc: Gerhart, Richard A -FS
Subject: RE: 1/20/2012 BA deadline?
 
Howabout both? The best of both worlds….thanks!
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Friday, January 20, 2012 1:37 PM
To: Jones, Larry -FS
Cc: Gerhart, Richard A -FS
Subject: RE: 1/20/2012 BA deadline?
 
Would you like me to send you the word version so you can see the changes I have made, or a
clean-up pdf with figures embedded, or both?
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Executive Summary





The U.S. Forest Service (Forest Service) is requesting to initiate formal consultation with the U.S. Fish and Wildlife Service (USFWS), pursuant to Section 7(a)(2) of the Endangered Species Act of 1973 (ESA), as amended, because the proposed Rosemont Copper Mine Project (project) in the Santa Rita Mountains may affect listed species and designated and proposed critical habitat. This biological assessment was prepared as part of ESA consultation for the proposed federal action and to establish a foundation to support the requested Section 7 consultation for listed species. The most recent USFWS species lists for Pima and Santa Cruz counties (Appendix A) were reviewed, and on the basis of this review, a search of the Heritage Data Management System (Appendix B) and pertinent literature, correspondence with the Forest Service, and meetings between the Forest Service and USFWS, it was determined that 10 threatened or endangered species have a reasonable potential to occur in the action area and thus are included in the biological assessment: Chiricahua Leopard Frog (Lithobates [Rana] chiricahuensis), Gila Chub (Gila intermedia), Gila Topminnow (Poeciliopsis occidentalis occidentalis), Huachuca water umbel (Lilaeopsis schaffneriana var. recurva), Jaguar (Panthera onca), Lesser Long-nosed Bat (Leptonycteris curasoae yerbabuenae), Mexican Spotted Owl (Strix occidentalis lucida), Ocelot (Leopardus pardalis), Pima pineapple cactus (Coryphantha scheeri var. robustispina), and Southwestern Willow Flycatcher (Empidonax traillii extimus). Two of the 10 species have designated critical habitat (Gila Chub and Mexican Spotted Owl) and two of the 10 species have proposed critical habitat within the action area (Chiricahua Leopard Frog and Southwestern Willow Flycatcher). Table ES1 summarizes the effects determinations for the 10 species. For the remaining nine species listed as threatened or endangered by USFWS for Pima and/or Santa Cruz counties, the action area is either clearly beyond the known geographic or elevational range of these species and/or it does not contain vegetation or landscape features known to support these species. 


Table ES1. Summary of Effects Determinations for the Proposed Action


			Species


			Listing Status


			Effects Determination





			Chiricahua Leopard Frog


			Threatened, proposed critical habitat


			May Affect, Likely to Adversely Affect (species); Not Likely to Result in Destruction (and proposed critical habitat)





			Gila Chub


			Endangered, designated critical habitat


			May Affect, Not Likely to Adversely Affect No Effect (species); May Affect, Not Likely to Adversely Affect, but Not Likely to Result in Destruction (designated critical habitat)





			Gila Topminnow


			Endangered


			May Affect, Not Likely to Adversely Affect





			Huachuca water umbel


			Endangered


			May Affect, Not Likely to Adversely Affect





			Jaguar


			Endangered


			May Affect, Not Likely to Adversely AffectNo Effect





			Lesser Long-nosed Bat


			Endangered


			May Affect, Likely to Adversely Affect





			Mexican Spotted Owl


			Threatened, designated critical habitat


			No Effect (species and designated critical habitat)





			Ocelot


			Endangered


			May Affect, Not Likely to Adversely AffectNo Effect





			Pima pineapple cactus


			Endangered


			May Affect, Likely to Adversely Affect





			Southwestern Willow Flycatcher


			Endangered, proposed critical habitat


			May Affect, Not Likely to Adversely Affect No Effect (species); Not Likely to Result in Destructionand (proposed critical habitat)








The project area is defined as all areas in which any ground disturbance would take place as a result of this proposed project, the Barrel Alternative (i.e., the preferred alternative as chosen by the forest supervisor), in the vicinity of the mine, including the mine pit, waste rock piles, tailings, leach-pad, access roads, utility corridors (the Tucson Electric Power [TEP] Preferred Alternative), and on-site facilities (i.e., the mine “footprint”). The project area acreage, expected to resulting in direct impacts resulting from project activities, is 7,0164 to 7,095 acres[footnoteRef:1] for the Barrel Alternative. [1: ] 



The action area is defined as the project area plus the area of potential effects for each species discussed in subsequent sections of this report. Temporally, the potential on-site and off-site impacts resulting from the project encompass construction, operation, reclamation, and postclosure. The action area for this report analysis is based on 1) the area of the mine footprint; 2) areas outside the mine footprint that may be affected by noise, dust, light pollution, and other mining activities; 3) all areas for which mining activity may affect groundwater and surface water; 4) other areas outside the footprint that are related to mining activity, such as road modifications, power lines, and pipelines (i.e., connected or interrelated/ interdependent actions); and 5) downstream areas potentially affected by the proposed action alternatives. The action area includes approximately 145,190 acres, including the footprint of the Barrel and Tucson Electric PowerTEP alternatives, and 65,261 acres within the action area are on Forest Service and Bureau of Land Management lands.


The action area includes vegetation communities, surface water drainages, and on-site physical and topographic features (e.g., mountains, caves and mine adits/shafts, seeps and springs, stock tanks, rocky outcrops, etc.) that may be directly impacted by the project. The action area also includes the indirect downgradient effects on the surface water and groundwater environments that would result from the on-site diversion and impoundment of surface water[footnoteRef:2] the indirect effects on springs and seeps surrounding the project area;[footnoteRef:3] and the indirect effects of noise,[footnoteRef:4] dust, and light[footnoteRef:5] resulting from mining and transportation activities. Therefore, the action area includes the following: 1) springs and drainages that receive surface water discharge from the mine site, including Davidson Canyon wash to its confluence with Cienega Creek; 2) springs and seeps within the area of projected groundwater drawdown associated with the mine pit, including Empire Gulch and Cienega Creek which contain BLM-administered wetlands; and 3) areas adjacent to the mine site and transportation corridors that may be impacted by noise, dust, and light. The temporal analysis period includes 24 hours of light and noise for at least 20 years and the potential for groundwater drawdown for up to 1,000 years after closure of the mine. Impacts to downstream water quality would occur as a result of runoff from tailings and waste rock piles, and disruption of surface water flow would result from the capture of runoff in the pit. Downstream impacts to water quality and/or disruption of surface water flow resulting from the capture of runoff in the pit are only expected to occur along the Barrel Canyon drainage and through Davidson Canyon until its confluence with Cienega Creek.  [2:  The action area is partially defined by a combination of the extent of the Montgomery and Associates Inc. (2010) and Tetra Tech (2010) 5-foot drawdown contours of the 1,000-year models.]  [3:  Ibid.]  [4:  The action area is partially defined by 50 A-weighted decibel (dBA) surface blasting and 55 dBA traffic noise contours (Tetra Tech 2009).]  [5:  The action area is partially defined by the results of the Dark Sky Partners LLC’s (2010) analysis on the night sky and includes the three observation locations that will received the most impacts from increased light resulting from the proposed project.] 
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PROJECT OVERVIEW


This section describes the proposed action, general location, setting, and consultation history. This biological assessment (BA) was prepared as part of Endangered Species Act (ESA) consultation for the proposed federal action and to establish a foundation to support the requested Section 7 consultation for listed species. The most recent U.S. Fish and Wildlife Service (USFWS) species lists for Pima and Santa Cruz counties were reviewed (Appendix A), and on the basis of this review, a search of the Heritage Data Management System (Appendix B) and pertinent literature, correspondence with the U.S. Forest Service (Forest Service), and meetings between the Forest Service and USFWS, it was determined that 10 threatened or endangered species have a reasonable potential to occur in the action area and thus are included in the BA: Chiricahua Leopard Frog (Lithobates [Rana] chiricahuensis), Gila Chub (Gila intermedia), Gila Topminnow (Poeciliopsis occidentalis occidentalis), Huachuca water umbel (Lilaeopsis schaffneriana var. recurva), Jaguar (Panthera onca), Lesser Long-nosed Bat (Leptonycteris curasoae yerbabuenae), Mexican Spotted Owl (Strix occidentalis lucida), Ocelot (Leopardus pardalis), Pima pineapple cactus (Coryphantha scheeri var. robustispina), and Southwestern Willow Flycatcher (Empidonax traillii extimus). Two of the 10 species have designated critical habitat (Gila Chub and Mexican Spotted Owl) and two of the 10 species have proposed critical habitat within the action area (Chiricahua Leopard Frog and Southwestern Willow Flycatcher). For the remaining nine species listed as threatened or endangered by USFWS for Pima and/or Santa Cruz counties, the action area is either clearly beyond the known geographic or elevation range of these species and/or it does not contain vegetation or landscape features known to support these species (see SWCA Environmental Consultants [SWCA] 2011:Table 2).


Federal Nexus


This BA, prepared by SWCA for the Forest Service, addresses the proposed action, in compliance with Section 7 of the ESA of 1973, as amended. Section 7 of the ESA requires that, through consultation 
(or conferencing for proposed species) with the USFWS, federal actions not jeopardize the continued existence of any threatened, endangered, or proposed species or result in the destruction or adverse modification of critical habitat. This BA evaluates the potential effects of the proposed Rosemont Copper Mine Project (proposed project) on species that are federally listed under the ESA. Specific project design elements are identified that avoid or minimize adverse effects of the proposed project on listed species and/or critical habitat (designated and proposed). 


In order to construct the Rosemont Copper Mine and supporting infrastructure, Rosemont Copper Company (Rosemont Copper) would require permits from both Forest Service and Bureau of Land Management (BLM). The Forest Service, as the lead federal agency for the consultation, is required to assess the impactseffects of the proposed action to species listed or proposed for listing under the ESA. This assessment is also being conducted to support the National Environmental Policy Act (NEPA) process, as part of a draft environmental impact statement (DEIS) that has been written by land managers for the Nogales Ranger District of the Coronado National Forest (the Coronado) in response to a preliminary Mine Plan of Operations (MPO) submitted by Augusta Resource Corporation, the parent company of Rosemont Copper, for development of their mining claim of the Rosemont ore deposit. The same preliminary MPO (WestLand Resources Inc.[WestLand] 2007) was also submitted to the BLM for concurrent consideration. The preliminary MPO presented in this document addresses activities proposed on lands administered by both the Forest Service and BLM, for which federal decisions are required. 


The Forest Service is required to consider the MPO (WestLand 2007), which addresses construction, operation, and reclamation of an open-pit mine and related facilities on claims held by Rosemont Copper, and, if necessary, prepare an amendment to the Coronado National Forest Land and Resource Management Plan (Forest Service 1986) (forest plan) to allow specific mining activities to be undertaken on National Forest System land. The Forest Service purpose and need for action is mandated by its statutory responsibility under the Mining Act of 1872, which requires that it consider applications for use of National Forest System land for purposes of extracting ore that is in the public interest and that is identified as appropriate in the governing the forest plan. The Forest Service is required to respond to Rosemont Copper’s assertion of its mineral rights to the Rosemont deposit and also meet its responsibilities to manage surface resources consistent with other laws, including, but not limited to, the ESA of 1973, as amended. 


The purpose and need for BLM action is to determine whether or not to approve right-of-way grants for: an electrical transmission line; water pipeline, including a booster pump station; and an access road, all of which will serve the mine. In processing the grant applications, BLM must consider land status, affected resources (including federally listed species), resource values, environmental conditions, and the concerns of various interested parties in accordance with the BLM Manual and Handbook 1790-1 and Departmental Guidance (516 DM 1-7). 


Consultation History


A meeting between the Forest Service and USFWS was held on August 5, 2009, to discuss this project, and it was determined that 10 threatened or endangered species occur or have a reasonable potential to occur in the action area. Two additional informal meetings between the Forest Service and USFWS were held to discuss the status of the BA, Section 7 ESA consultation, and conservation measures on July 18 and August 24, 2011.


Project Area and Setting


The project area is defined as all areas in which any ground disturbance would take place as a result of this proposed project, the Barrel Alternative (i.e., the preferred alternative as chosen by the forest supervisor), including the mine pit, waste rock piles, tailings, leach-pad, access roads, utility corridors (the TEP Preferred Alternative), and on-site facilities (i.e., the mine “footprint”) The project area is defined as all areas in which any ground disturbance would take place as a result of this proposed project in the vicinity of the mine, including the mine pit, waste rock piles, tailings, leach-pad, access roads, utility corridors, and on-site facilities (i.e., the mine “footprint”) (Figure 1). The project area acreage, expected to result in direct impacts resulting from project activities, is 7,016 acres. The project area acreage resulting in direct impacts is 7,014 to 7,095 acres[footnoteRef:6] for the Barrel Alternative. The proposed project is located in the Helvetia mining district, approximately 30 miles southeast of Tucson, in Pima County, Arizona. The project site is just west of State Route (SR) 83, on the northern edge of the Santa Rita Mountains (see Figure 21). The area covered by Rosemont Copper’s patented claims, unpatented claims, and fee lands totals approximately 14,880 acres and includes all or portions of the Rosemont, Peach-Elgin, Broad Top Butte, and Copper World deposits. The preferred alternatives of the main project components are in Pima County, Arizona, Gila and Salt River Baseline and Meridian, andLe legal descriptions for the three main project components are given as follows in the preliminary MPO :(WestLand 2007): [6: ] 



The proposed mine siteperimeter fence: Sections 19–21 and 28–33, Township 18 South, Range 16 East; Sections 1 and 12, Township 19 South, Range 15 East; Sections 24, 25, and 36, Township 18 South, Range 15 East; and Sections 45–8, Township 19 South, Range 16 East. in Pima County, Arizona, Gila and Salt River Baseline and Meridian.


The corridor for the for the proposed water line and electrical-transmission line: Sections 17, and 20, 21, –27-29, and 32-35, Township 17 South, Range 14 East; Sections 26–351, 2, and 12, Township 187 South, Range 145 East; Sections 7, 17, 18, and 20-24, Township 18 South, Range 15; and Sections 192, 3, 10, 11, 14, 15, 22, and 3023, Township 18 South, Range 165 East in Pima County, Arizona, Gila and Salt River Baseline and Meridian. 


The proposed primary access road corridor: Sections 1922–22 and 304, Township 18 South, Range 165 East; and Sections 19–22, and 30, Township 18 South, Range 16 East in Pima County, Arizona, Gila and Salt River Baseline and Meridian.


The secondary access road corridor: Sections 22–24, Township 18 South, Range 15 East and Sections 19 and 30, Township 18 South, Range 16 East.








Figure 1. Preferred alternative.






Figure 2. Action area for biological resources.









Project Action Area


The action area is defined as the project area plus the area of potential effects for each species discussed in subsequent sections of this report (Figure 2). Temporally, the potential on-site and off-site impacts resulting from the project encompass construction, operation, reclamation, and postclosure. The action area for this report analysis is based on 1) the area of the mine footprint; 2) areas outside the mine footprint that may be affected by noise, dust, light pollution, and other mining activities; 3) all areas for which mining activity may affect groundwater and surface water; 4) other areas outside the footprint that are related to mining activity, such as road modifications, power lines, and pipelines (i.e., connected actions); and 5) downstream areas potentially affected by the proposed actionproject alternatives. The action area includes totals approximately 145,190 acres, including the footprints of the Barrel Alternative and TEP Preferred Aalternative, and is located primarily in Pima County but also encompasses a small portion of Santa Cruz Countys; 65,261 acres within the action area are on Forest Service and BLM lands, and the remaining 79,929 acres within the action area on Arizona State Land Department (ASLD) Trust Lands and private land. Included in the BLM acreage within the action area, primarily as a result of expected groundwater drawdown impacts within Cienega Creek and Empire Gulch, is a large portion of Las Cienegas National Conservation Area (NCA), which includes BLM-administered wetlands and provides aquatic and riparian habitat supporting Chiricahua Leopard Frog, Gila Chub, Gila Topminnow, Huachuca water umbel, designated Critical Habitat for Gila Chub, and proposed Critical Habitat for Chiricahua Leopard Frog and Southwestern Willow Flycatcher. 


The action area includes vegetation communities, surface water drainages, and on-site physical and topographic features (e.g., mountains, caves and mine adits/shafts, seeps and springs, stock tanks, rocky outcrops, etc.) that may be directly impacted by the project. The action area also includes the indirect downgradient effects on the surface water and groundwater environments that would result from the on-site diversion and impoundment of surface water;[footnoteRef:7] the indirect effects on springs and seeps surrounding the project area;[footnoteRef:8] and the indirect effects of noise,[footnoteRef:9] dust, and light[footnoteRef:10] resulting from mining and transportation. Therefore, the action area includes the following: 1) springs and drainages that receive surface water discharge from the mine site, including Davidson Canyon wash to its confluence with Cienega Creek; 2) springs and seeps within the area of projected groundwater drawdown associated with the mine pit, including Empire Gulch and Cienega Creek which contain BLM-administered wetlands; and 3) areas adjacent to the mine site and transportation corridors that may be impacted by noise, dust, and light. The temporal analysis period includes 24 hours of light and noise for at least 20 years and the potential for groundwater drawdown for up to 1,000 years after closure of the mine. Impacts to downstream water quality would occur as a result of runoff from tailings and waste rock piles, and disruption of surface water flow would result from the capture of runoff in the pit. Downstream impacts to water quality and/or disruption of surface water flow resulting from the capture of runoff in the pit are only expected to occur along the Barrel Canyon drainage and through Davidson Canyon until its confluence with Cienega Creek.  [7:  The action area is partially defined by a combination of the extent of the Montgomery and Associates Inc. (2010) and Tetra Tech (2010) 5-foot drawdown contours of the 1,000-year models.]  [8:  Ibid.]  [9:  The action area is partially defined by 50 A-weighted decibel (dBA) surface blasting and 55 dBA traffic noise contours (Tetra Tech 2009).]  [10:  The action area is partially defined by the results of the Dark Sky Partners LLC’s (2010) analysis on the night sky and includes the three observation locations that will received the most impacts from increased light resulting from the proposed project.] 






Project Description





The Barrel Alternative (see Figure 1) was developed to respond to the significant issues regarding potential impacts on biological resources, cultural resources, recreation, and the surface water component of water resources. The Barrel Alternative places all of the tailings and waste rock in upper Barrel Canyon and the lower portion of Wasp Canyon. Prohibiting mine tailings or waste in McCleary Canyon permanently maintains its contribution of surface water flow to the Barrel Canyon drainage system, albeit in a somewhat decreased capacity during operations by requiring runoff from the plant site to be retained, and increases the drainage area that may be diverted through the McCleary Canyon channel. 


The Barrel Alternative incorporates a waste rock perimeter buttress that would completely surround the dry-stack tailings, and the heap leach facility would be located in the same place as for the other alternatives. In order to maintain concurrent reclamation of final outer slopes, waste rock is initially placed in berms along the outside edge of the waste rock area, followed by waste rock and tailings placement behind the berms. The heap leach facility would ultimately be encapsulated within the waste rock and tailings facilities. The tailings conveyor system would require modification to accommodate the relocated tailings facility. Surface water management facilities include diversions around the facility to convey storm events upgradient of the pit, operating facilities, and waste rock and tailings storage areas and to place the water back into drains or other control structures. 


Diversion and stormwater control facilities would include the following: 


Replacing the central drain with a series of flow-through drains and drainage basins located beneath or adjacent to the dry-stack tailings facility to improve overall stormwater drainage capacity and reduce the possibility that stormwater that has contacted tailings could comingle with stormwater discharged off-site. 


Redesigning the diversion and stormwater management plan and including more conservative storm design criteria for surface water control structures to increase the capacity of stormwater control structures. 


Modifying the process water temporary storage pond and adding a double liner with a leak collection and removal system to the process water containment to improve the containment of process water and separate stormwater from process water. 


Realigning the primary access road to avoid Scholefield Canyon, reduce its visibility, decrease stormwater runoff into the Barrel Canyon drainage system, and reduce impacts to riparian vegetation. 


Extraction of ore from an approximately 2,900-foot-deep open-pit mine would be conducted primarily on private land. Processing, waste management, and other support facilities are proposed to be located on the Coronado National Forest; project infrastructure, such as utilities, would be located on BLM and state ASLD land. Access to mining claims would originate on SR 83 east of the propertyproject area. Production estimates include 234 million pounds of copper, 4.5 million pounds of molybdenum, and 2.7 million ounces of silver annually over an active mining period of approximately 20 years. Mine construction and closure activities would take an additional 5 years.


Project-related activities include , but are not limited to, the following:


Construction, operation, and reclamation of an open pit copper, molybdenum, and silver mine primarily on private land;


Construction, operation, and reclamation of an ore processing plant, tailings, waste rock, and leach facilities on the Coronado National Forest land adjacent to the pit; 


Construction and operation of infrastructure, such as utilities and their corridors, on non–Coronado National Forest land;


Construction of a new access road, leach field, retention structures, wells, ore transportation systems, and test reclamation plots;


Use of existing roads, new road construction, and maintenance of both;


Labor requirements for construction, operation, processing, and reclamation;


Implementation of conservation measures for minimization and mitigation to avoid or minimize impacts;


Closure, reclamation, and maintenance of the mine and related facilities; and


Resource monitoring during construction, operation, and reclamation.


Rosemont Copper’s proposal is to mine the Rosemont deposit. The mine pit footprint and associated access roads and utility corridors proposed project would result in the direct disturbance of approximately 7,0165 to 7,095 acres,[footnoteRef:11] including 1,26715 to 1,343 acres of private land, 5,651 to 5,738 acres administered by the Coronado, 3 to 14 acres administered by the BLM, and 9532 to 139 acres of ASLD State Trust land. The facilities and activities described in this section are typical of open-pit mine sites. The descriptions below, however, are specific to the components for this project. The mine pit is where blasting and drilling activities would occur. The waste rock and tailings would be transported and processed within the corresponding facilities. Lighting and waste disposal would take place at the plant site and support facilities. A perimeter fence would be constructed, encompassing the main mining and processing operations excluding portions of the access roads, and some National Forest System lands would be unavailable for public use during the 25-year mine life. A legal closure order would be issued by the Coronado, and notices would be posted along the fencing. Perimeter fencing would consist of a standard 4-strand barbed wire fence (with the bottom wire bare, in accordance with BLM and Arizona Game and Fish Department [AGFD] fencing standards). Sections of the perimeter fence would be removed following closure after considering grazing and safety needs. Portions of the site, including the mine pit, would remain fenced off and closed to the public indefinitely for safety reasons. [11: ] 



Pit 


Preproduction stripping of overlying rock would require 18 months to prepare for full-scale mining operations, train work crews, construct access and haul roads, and clear and grub the pit and waste rock storage areas that would be disturbed during the initial years of operation. Open-pit mining would be used to excavate ore to recover copper, molybdenum, and silver. The roughly circular open-pit mine would measure between 6,000 and 6,500 feet in diameter at the end of mine life, with a final depth of 1,800 to 2,900 feet, depending on the elevation of the pit rim. Pit slope angles between roads would be controlled by rock strength and would range between 28 and 48 degrees. The mine would produce a total of approximately 550 million tons of ore and 1,288 million tons of waste rock. The pit would disturb 955 acres: 590 acres on private land and 365 acres on National Forest System lands. 


Blasting would be required prior to excavation of the ore and waste rock, conducted daily, and limited to daylight hours, typically between 9 a.m. and 4 p.m. Blasting would typically occur once a day with an ammonium nitrate and fuel oil explosive. Dry bulk ammonium nitrate would be stored in silos located at the plant site. Wet hole blasting requires the use of emulsion and/or slurry, which would be stored in tanks onsite. Mixed ammonium nitrate and fuel oil would be transported and loaded using special trucks designed for that purpose. Blasting detonators (caps, delays, cord, and boosters) would be stored in special magazines and transported in separate vehicles. All explosives management would be done in accordance with applicable rules, regulations, and safety standards. 


Ore Processing 


The mine contains two types of ore, sulfide and oxide, each requiring a different process to recover the metals. The metal concentrate and copper cathodes are the products to be sold by the proposed operation; further refining and metal recovery would be done off-site by other companies. Ore would be mined over a 20-year period at an approximate rate of 75,000 tons per day, and waste rock would be produced at a rate of 195,000 to 267,000 tons per day. Oxide ore would be mined out in the first 6 to 7 years of the project, while sulfide ore would be produced throughout the mine operation. 


Sulfide ore would be sent through a circuit of crushers, grinding mills, and ball mills to reduce the rock size to a sand consistency. A flotation circuit would separate the copper and molybdenum concentrates from the waste material. The concentrates would then be dewatered, thickened, filtered, and loaded for shipment. These dry-stack tailings would then be conveyed to the storage facility and placed in the dry-stack tailings disposal facility, while the water returns to the process for recycled use.


Oxide ore is located within the top portions of the excavated pit and is expected to be processed only within the first 6 to 7 years of the project. Oxide ore would be sent to a lined heap leach pad, where the ore would undergo a leaching process. Processing would include the placement of a system similar to drip irrigation for the delivery of a weak acid to leach the metals out of the ore. The leach solution would seep through the oxide ore heap, separating copper ions from the ore, which would be routed to the solvent extraction and electrowinning facility for the production of high purity “cathode” copper plates. The solvent extraction and electrowinning facility would recover copper from the leach solution using an extraction and stripping process that culminates in an electroplating process and would continually recirculate the process solutions. The heap leach pad and ponds would ultimately be encapsulated within the waste rock storage area. 


Waste Rock and Tailings Placement 


Waste rock, which consists largely of chemically basic limestone and other largely non-acid-generating rocks, would be placed in areas located outside the proposed open pit. The dewatered tailings would be sent via conveyor belt to the unlined dry-stack tailings disposal area, where the tailings would be deposited, stacked, and compacted as needed. Ultimately, the tailings would be encapsulated, or covered, completely by a thick layer of waste rock. 


Transportation of ore, waste rock, and tailings would occur only in the mine area, which is closed to the public for safety reasons. Ore and waste rock would be moved in large, off-highway haul trucks. Roads for the haul trucks would be constructed both within the open pit and between the pit and the plant, heap leach, tailings facility, and waste rock storage area. Haul roads would be approximately 125 feet wide, including safety berms and drainage ditches, and no steeper than 10% to 12%. Maximum truck speed would be 35 miles per hour. Haul roads are temporary and regularly move based on the locations of material placement. 


Sulfide ore would be transported from the pit to a crusher in mine haul trucks; following crushing, the sulfide ore would be transported via conveyors to the grinding and flotation unit. Dewatered tailings would be transported using a conveyor system from the dewatering plant to the tailings facility for final placement. The tailings facility would consist of perimeter buttresses constructed from waste rock that would be placed using haul trucks traveling on haul roads. Oxide ore would be transported in mine haul trucks from the pit and placed directly on the lined heap leach pad for processing.


Plant Site and Support Facilities 


Facilities necessary to support the Rosemont Copper mining and ore processing operations include buildings and structures, such as administration buildings, change house, warehouse with laydown yards, analytical laboratory, light vehicle and process maintenance building, mine truck shop, mine truck wash and lube facility, powder magazines and ammonium nitrate storage, main guard shack with truck scale, and fuel and lubricant storage and dispensing facilities. 


Lighting 


The most current outdoor lighting plan proposed by Rosemont Copper (M3 Engineering and Technology Corporation 2011) describes lighting elements, including the amount of lumens expected from these sources and how that compares with the current Pima County Lighting Code. While some particular areas might not use the code’s prescribed lighting fixtures for this reason, the lumens emitted per acre of the project area should meet the code, according to the report. All roadway and parking lot areas would use low pressure sodium fixtures set 123 feet apart on 2-lane haul roads and 225 feet apart on light truck roads. While the primary access road was not addressed in the initial design, the amount of lumens was projected using only full cut-off low pressure sodium fixtures. Elevated hazard areas, such as the mine process area and pit, would mostly require high pressure sodium lighting fixtures. The high pressure sodium lamps would be around the buildings in the process areas and concentrated around the large shovel working areas in the pit. With a total of three shovels, three drills, and two loaders with various sized lamps, there would numerous high pressure sodium fixtures ranging from 35 to 1,000 watts. The only low pressure sodium lighting fixtures in this area would be used at a refueling site and explosives storage facility. Lighting on the leach pads would be portable, may be dependent on ore processing schedules, and would be specified as high pressure sodium with shields. According to the detailed site general electrical design, there would be a total of twelve 200-watt and four hundred seventy-five 90-watt low pressure sodium fixtures, and there would be nineteen 200-watt, eighty-six 90-watt, eleven 70-watt, twenty-one 50-watt, and three hundred thirty-four 35-watt high pressure sodium fixtures. 


Solid, Hazardous, and Sanitary Waste 


Solid waste would be recycled as appropriate and feasible. Non-recyclable inert waste would be disposed of at a state licensed on-site landfill located on Rosemont Copper’s private property. The landfill would cover approximately 2.6 acres on Rosemont Copper private property and would be permitted and regulated by the Arizona Department of Environmental Quality (ADEQ). All putrescent materials or other items that cannot be appropriately disposed of in the solid waste facility would be disposed of off-site by a commercial disposal service. Large (greater than 3 feet in diameter) equipment tires, such as those on the haul trucks, would be disposed of on-site in specific tire burial cells located within waste rock facility. Hazardous waste would be handled and disposed of in accordance with applicable regulations, and no hazardous waste would be disposed of on-site. All hazardous waste would be transported by licensed haulers and disposed of at regulated facilities. Sanitary waste at the project site would be handled by septic systems, with leach fields located in the vicinity of each building. During the construction phase and where necessary during operations, portable toilets would be used in various locations throughout the plant and mine sites. 


Ancillary Facilities


Other project-related facilities are necessary in order to carry out the proposed project, including electrical power supply, water supply, and access roads. This section summarizes those facilities that take place mostly outside the footprint of the proposed project (i.e., outside the perimeter fence). Electrical power and water would be brought to the project site from the west for all action alternatives (Figure 2). It is currently proposed that the water and electrical lines would be co-located in locations where possible.


Electrical Power Supply 


The total power requirement for the project would be 133 megawatts and would require a minimum transmission voltage of 138 kilovolts. TEP has entered into an agreement with Rosemont Copper to construct a transmission line to the proposed mine site. All costs of the line would be borne by Rosemont Copper. Construction of this line would require a Certificate of Environmental Compatibility from the Arizona Corporation Commission, and this process is currently being conducted. In addition to traditional electrical service from TEP, the project would also generate energy on-site using solar technologies, such as passive solar installations for appropriate applications (e.g., water heaters and fans). 


The development and identification of alternative routes for the transmission line was based on electrical system requirements and an environmental and public planning process conducted by TEP from the summer of 2008 through the spring of 2010. This process included the following: 1) completion of environmental and engineering analyses, 2) public participation and agency comment during the routing identification and selection process, and 3) an application of line siting criteria to consider and evaluate the compatibility of each alternative route. Environmental studies included a review of land use issues, as well as studies of visual, biological, and cultural resources. Consideration was given to each route’s compatibility with established criteria for a Certificate of Environmental Compatibility and consideration in the final route selection process by the Arizona Power Plant and Line Siting Committee and the Arizona Corporation Commission. 


Power for all alternatives would be provided from a link attached to existing transmission lines on the South Substation loop. All of the transmission lines alternatives include aboveground 138-kilovolt transmission lines and an associated 14-foot-wide unpaved maintenance road. This set of routing alternatives recommended to be carried forward will be presented to the Arizona Corporation Commission Line Siting Committee. TEP identified a preferred route and four alternatives for consideration; however, only the preferred route is presented in this document.


Northern Route (eliminated from further consideration) 


This alignment generally parallels the northern and eastern boundary of the Santa Rita Experimental Range and includes a relatively small portion of BLM-administered lands before entering the Rosemont claim block and crossing over the ridgeline near Lopez Pass. This route is included in the preliminary MPO; however, the Arizona State Land Department (ASLD) expressed concern with this route, and it has been eliminated from further consideration. 


TEP Preferred Route 


West of the Santa Rita Mountains ridgeline, the preferred route generally parallels the existing South Santa Rita Road before entering private property held by Rosemont Copper (Figure 2). The alignment then enters the Rosemont claim block and crosses the ridgeline at Lopez Pass. 


TEP Alternative 1 


Alternative 1 is very similar to the preferred route, but it includes a divergence from the private property alignment across BLM-administered lands. 


TEP Alternative 2 


This alternative would parallel an existing 46-kilovolt power line until the junction of Helvetia Road, where it heads northeast to Santa Rita Road to follow the same path as the preferred route, terminating at the Rosemont Substation. Although an access road for the 46-kilovolt line currently exists, it would need to be improved in order to construct the new power line. This alternative would then require that a new power line alignment be developed from the existing 46-kilovolt line north to the Rosemont Copper Project through private property held by Rosemont Copper and over Lopez Pass. 


TEP Alternative 3 


TEP Alternative 3 is very similar to TEP Alternative 2, but it includes a divergence from the private property alignment across BLM-administered lands. 


TEP Alternative 4 


This alternative would be a double-circuit line and would also parallel the existing 46-kilovolt power line south of Santa Rita Road through the Santa Rita Experimental Range. However, unlike TEP Alternatives 2 and 3, this alternative would continue through Box Canyon until the line is able to head north through the Coronado National Forest to connect to the Rosemont Substation. The Rosemont Substation would connect to the line by a north-south line through the Coronado National Forest. This route would result in demolition of the existing 46-kilovolt power poles and reconstruction of the 138-kilovolt power line with an improved access road on state land.


Water Supply 


The project would use approximately 5,000 acre-feet per year of fresh water, for a total use over the mine life of approximately 100,000 acre-feet. The water would be pumped from four to six wells located on land owned or leased by Rosemont Copper near the community of Sahuarita in the Santa Cruz Valley at a maximum rate of 5,000 gallons per minute (total pumpage). Either pipeline route would require booster stations to maintain water flow in the line. Most of the water used at the proposed operation would be allocated to ore processing, with much smaller amounts employed for activities such as dust control, fire protection, drinking water, and sanitary uses. The majority of the water supply would come from groundwater wells in the Santa Cruz Valley, with a much smaller amount obtained from stormwater and pit dewatering on the mine site. Where feasible, water would be reclaimed from a variety of uses on the mine and returned for use in processing. Water acquired through pit dewatering would either be used in processing or for dust control purposes. 


The identification and development of alternative routes for the Rosemont Copper water pipeline were based on the requirements set forth by the landowner, the ASLD, and the current land management agency for the Santa Rita Experimental Range—the University of Arizona. The initial proposed location on the northern boundary of the range was reviewed and determined not to be suitable based on the potential to open up the area to additional traffic once a road was established. Because there is a major roadway through the middle of the experimental range, it was determined that facilities paralleling this roadway would provide the best location for the pipeline and would minimize impacts to areas within the range that currently had no access. This route was also determined to be the least disruptive to the photo-point locations that exist within the range. 


Two water line alignments have been proposed: one is provided in the preliminary MPO (WestLand 2007: Figure 2.10), and the second largely parallels Santa Rita Road through the Santa Rita Experimental Range. These alignments generally correspond to the northern and preferred routes, respectively, for the power line, described above. In discussions with the ASLD and University of Arizona (which are responsible for the Santa Rita Experimental Range), the preferred alignment for all parties is the one that parallels Santa Rita Road (See alignment of TEP Preferred Alternative Transmission Line on Figure 2). 


With either alignment, the pipeline would be constructed with a minimum soil cover of 36 inches within ASLD easements and up to 24 inches on Rosemont Copper property, where available and practical, depending on slope, topography, and the availability of material. At wash crossings the pipeline would be constructed below the calculated scour depth of the wash, and grade control structures would be provided at the largest washes to provide additional protection. Construction of the pipeline would include an unpaved permanent maintenance road and up to five reservoirs and pump stations. The reservoirs and pump stations would be built outside potential WUS. 


Water Control 


The primary water control objective would be to reduce the risk of discharging contaminated water into the environment. Three major areas of water contamination control would be as follows: process water, groundwater, and stormwater. Control of process water would consist of containing the process water in engineered structures (such as tanks, pipes, sumps, lined ponds, lined ditches, and a lined heap leach pad) and maintaining the water content of the dry-stack tailings at a level that reduces seepage from the dry stack tailings facility. The engineering design and performance of the various process water control facilities, including seepage and leakage monitoring and recovery, would meet or exceed the best available demonstrated control technology criteria used by the ADEQ and would be regulated under their Aquifer Protection Permit program. 


Groundwater control would include those activities and facilities intended to protect and monitor the quality of the groundwater in the area, as well as the investigation and modeling used to predict the response of the groundwater systems to both the withdrawal of groundwater and the influence of seepage and leakage from the project facilities. Implementation of groundwater control requirements would also be monitored by various regulatory programs that have jurisdiction over groundwater, primarily the Aquifer Protection Permit program administered by ADEQ. This would include monitoring of the seepage and leakage detection systems required to be designed into processing facilities by the applicable permits. Of particular importance to the long-term groundwater protection would be the acid rock drainage protection and monitoring program. Monitoring to ensure that off-site groundwater quality is not impacted beyond the level allowed by the aquifer protection permit would be accomplished through the installation and scheduled sampling and testing of specific groundwater monitoring wells, in accordance with the requirements of the aquifer protection permit. Protection of groundwater quality following mine closure would be achieved by the following: the closure and reclamation of the process facilities: elimination or reduction of acid rock drainage generation in the tailings and waste rock from the design and operation of the facilities; monitoring and testing required by the aquifer protection permit following mine closure; and capture of possible impacted mine site groundwater by localized groundwater flowing into the pit.


The general design concept for managing stormwater from the dry-stack tailings facility is to minimize infiltration of water in the tailings. This would be accomplished by constructing uniform lifts of dry tailings that are buttressed by waste rock. The buttresses would be built around the tailings surface for containment and erosion control. The top of the tailings area is relatively impervious and would slope inward (away from the buttresses) so that all precipitation that falls on top of the active tailings area would remain on top and evaporate. Ponded water may be pumped to the process water temporary storage pond as needed to limit infiltration into the tailings mass. Minor diversion channels would be constructed to direct surface runoff that has not contacted tailings from the outer waste rock shell slopes into sediment ponds. The sediment ponds associated with the tailings facilities are designed to store and release up to the 10-year, 24-hour storm event so that suspended sediment concentrations of discharged water are no greater than premining conditions. 


Stormwater from above the mine pit would be diverted around disturbed areas to the extent practical. Stormwater that falls within the mine pit and associated disturbed areas, especially stormwater that comes into contact with ore, would be contained on-site and used for mining and processing purposes. 


Stormwater management at the waste rock facilities would be similar to that for the dry-stack tailings facility; however, minimizing infiltration of water could be beneficial or acceptable. For the construction of the initial perimeter buttresses, concurrent reclamation and appropriate best management practices would progress up the outer slopes as the buttresses are constructed. This would limit erosion potential, while minor diversion channels would be used to direct non-contact runoff to downgradient sediment ponds. Where feasible, the top of the facilities would be designed to slope toward the open pit. The sediment ponds at the toe of the outer slopes would be designed to store and release up to the 10-year, 
24-hour storm event so that suspended sediment concentrations of discharged water are no greater than background conditions. 


Stormwater diversion channels would be constructed to route noncontact surface water runoff around the project area and from undisturbed areas within the project to natural drainages downgradient of the mine site. Stormwater (contact water) from the mine pit, ore processing facilities, and mine maintenance plant areas would be prohibited from surface discharge by the stormwater permit. Stormwater from the waste rock and tailings facilities, including the waste rock buttresses that are not reclaimed or stabilized, would be routed to sediment control structures, where any overflow discharging offsite would be monitored for chemical and sediment content in accordance with ADEQ’s mining stormwater general permit. 


General structures were designed using a precipitation-runoff simulation computer program developed by the U.S. Army Corps of Engineers (USACE). Two calculations were evaluated (the peak flow and the runoff volumes) for Rosemont Copper’s selection of the most practical and protective methodology and criteria for use (Tetra Tech 2010b). 


Active stormwater control would continue after the mine closes, as required by the ADEQ’s mining stormwater general permit and the erosion control provisions of the mine land reclamation plan, administered by the Arizona State Mine Inspector. 


Compliance Point Dam 


The compliance point dam would serve as the final compliance point where stormwater can be monitored. The dam would be approximately 6 feet tall and approximately 100 to 200 feet wide, with a storage capacity of approximately 2 acre-feet. It would be constructed in year 0 using inert waste rock as an Arizona Department of Water Resources nonjurisdictional, unlined embankment. Normally, the area behind the embankment would be empty. During storm events, water would be temporarily impounded and slowly released through the porous rock-fill dam. Large storm events would overtop the dam and proceed downstream, as permitted under Section 401 of the Clean Water Act (CWA). The compliance point dam would be evaluated after closure of the project facilities. The dam would be removed if it complies with the Section 404 permit at that time and if it is determined that subsequent discharges would meet Arizona Surface Water Quality Standards. 


Primary Access Road 


A new 2-lane gravel road, referred to as the “primary access road,” would be constructed to provide access between SR 83 and the mine. The primary access road would leave SR 83 along a straight section of the highway. At the intersection, SR 83 would be widened and provided with additional lanes. Public use would be restricted on portions of the primary access road during construction and operation of the mine because of safety considerations but would be reopened to the public after closure. Segments of the primary access road would be added to the national forest road system. 


Mine related traffic on SR 83 during operations would primarily consist of trucks carrying supplies to the project, trucks carrying concentrate and copper cathodes from the project, and employee traffic. Copper and molybdenum concentrate shipments would form the largest number of routine truck shipments, with approximately 56 round trips per day, 7 days a week. Major equipment arriving by rail may be received at the Port of Tucson, which is located near Vail, Arizona. Construction traffic would use SR 83 and existing Forest Road 231 to access the site until the new primary access road is constructed. This may require an upgrade of that road within the current roadway configuration.


Secondary Access Road 


Approximately 1 mile of gravel road would be constructed from the processing facilities to the existing road over Lopez Pass, to function as the “secondary access road.” The road over Lopez Pass would be improved for use of 2-wheel-drive vehicles. The secondary access road would be used only to access the utility lines and water pipeline. Workers would not use the secondary access road to commute to the mine and no haul trucks or deliveries would use the secondary access road. The secondary access road would be closed to the public during construction and operation of the mine and would be reopened to the public after closure. Segments of the secondary access road would be added to the national forest road system. 


Other Area Roads 


Existing forest roads, both official and unofficial, that enter the project site would be blocked. Public access would be restricted on portions of the primary and secondary access roads during construction and operation of the mine because of safety concerns. 


Reclamation and Closure 


Reclamation of the project would be administered and regulated by the Coronado (36 Code of Federal Regulations [CFR] 228) on National Forest System lands; and administered and regulated for the State of Arizona by the ADEQ (Arizona Revised Statutes 49-241 through 49-252; and Arizona Administrative Code 18-9-101 through 403). The final reclamation concept plan, which would be completed prior to publication of the final EIS (FEIS), would focus on design of the facilities with closure goals in mind. The plan would accomplish the following: 


Manage operations to minimize environmental impacts, 


Implement concurrent reclamation practices (36 CFR 228 Subpart A),


Constrain disturbances to a minimum number of drainages and minimize downstream hydrologic disturbances, 


Prepare a comprehensive drainage plan, 


Use appropriate technology to minimize the generation of impacted water, 


Reclaim the facilities and roads to blend in with surrounding topography, 


Salvage soil resources, 


Perform selective vegetation removal, 


Revegetate reclaimed surfaces, and 


Prepare an estimated closure cost for a variety of closure scenarios. 


It is anticipated that by year 10, leaching of the heap leach facility would be completed. At that time, the ponds would be decommissioned and residual leach solutions would have evaporated or been processed. Once the ponds are decommissioned and have been deemed closed or are under active management and in compliance with the aquifer protection permit issued by the ADEQ, the facility would be completely covered by waste rock. 


At closure, fence construction for the mine pit would be a minimum of 3-strand barbed wire with warning signs. Arizona Administrative Code R11-2-401 specifies measures that include fencing and signage. Additionally, Rosemont Copper has contemplated berms around the pit, possible “tank traps” as necessary to restrict road access, and upgraded fencing (i.e., chain link) if necessary on steeper slope areas above the pit or other areas to provide additional safety protections. Operating facilities at the project site would be demolished and removed, and building foundations would also be removed. All areas would be investigated for contaminants, and any contaminated soils, reagents, or fuels would be disposed of off-site at licensed facilities. Postmine land use on National Forest System lands would follow the forest plan that is in place at that time. Postmining/closure reclamation objectives for Rosemont Copper’s private property could include dispersed recreation, wildlife habitat, and ranching. 


Permits and Permitting Processes 


Federal mining laws provide for mineral exploration and development on federal lands, and state and federal environmental laws are intended to ensure that adverse impacts are reduced and that long-term productivity of the surface resources is preserved to the extent practicable. The Coronado, as the lead federal agency for the Rosemont Copper Project EIS, has a primary role in approving and administering the project. The BLM and USACE are federal cooperating agencies and also have a role in approving the project and administering aspects of the project. The Coronado accepts certification and other approvals issued by state, local, or other federal agencies as compliance with similar or parallel requirements of its mining regulations. Besides the Coronado, other agencies that require or have a role in issuance of permits or authorizations for the project are the BLM, USACE, U.S. Department of Transportation, 
U.S. Environmental Protection Agency (EPA), USFWS, Arizona Corporation Commission, Arizona Department of Agriculture, ADEQ, Arizona Department of Water Resources, Arizona State Mine Inspector, State Historic Preservation Office, and Pima County Department of Environmental Quality. These federal and non-federal agencies with authorization or permitting authority may also have continuing responsibility for administering those respective aspects of the project.


The Coronado, BLM, and USACE will each sign a record of decision (ROD) that identifies the selected alternative and specifies activities that are authorized on lands or resources administered by these agencies. However, these activities cannot commence until all appropriate permits and authorizations are in place. The MPO would be revised to reflect the requirements contained in the permits and the ROD and would be submitted to the federal agencies for review and approval. Once the revised MPO is approved and applicable permits issued (such as the Section 404 permit from the USACE), activities on federally administered lands could commence. 


Mitigation Measures Incorporated into the Project Design 


Council on Environmental Quality (CEQ) regulations (40 CFR 1508.20) defines mitigation measures as follows: 


Avoiding an impact by not taking a certain action or parts of an action; 


Minimizing an impact by limiting the degree or magnitude of the action and its implementation;


Rectifying an impact by repairing, rehabilitating, or restoring the affected environment; 


Reducing or eliminating an impact over time, through preservation and maintenance operations during the life of the action; and 


Compensating for an impact by replacing or providing substitute resources or environments. 


Mitigation measures are often incorporated as integral components in the design of a project (CEQ 2011). The Rosemont Copper proposed action project containsed numerous measures designed to avoid, reduce, rectify, eliminate, or compensate for environmental impacts. The mitigation measures described in this section are mandatory. An interagency task force would be formed to administer the project once approved. The Coronado, ADEQ, and other agencies (as appropriate) would be members of this task force. This group would oversee regulatory compliance and quality assurance/quality control issues related to the project, including implementation and monitoring of mitigation measures. 


While these measures are listed under specific resource area headings, it is important to understand that they typically have benefits for multiple resources. In addition to the mitigation measures that follow, the Forest Service is currently investigating the feasibility of incorporating geomorphic design concepts (sometimes called landforming) into construction of the Rosemont mine waste rock and tailings piles. Landforms of geomorphic design can create more stable, natural functioning and natural looking topography than conventionally designed landforms, which could mitigate some impacts to water quality and quantity, visual quality, recreation settings, and wildlife habitat. This may include partial backfill of the pit to reduce the footprint of waste rock and tailings facilities while maintaining a hydraulic sink. This investigation is currently taking place, and potential design work would occur between the DEIS and FEIS. The following mitigation information is summarized from the Reclamation Plan (Tetra Tech 2007a) and Chapter 2 of the Rosemont Copper DEIS (Forest Service 2011).


Air Resources 


The finalized Air Quality Permit issued by Pima County would include final required mitigation measures. Because this permit has not yet been issued, the items below are based on information provided in the permit application. 


The current dust control plan for the use on the unpaved road network includes three options available for use to provide flexibility to alternate between one option and another based on individual needs and ensures that at least a 90% control of particulate matter 10 (PM10) emissions is achieved (Applied Environmental Consultants 2010). The three options are as follows: 


Option A is the application of chemical dust suppressant, such as petroleum resins and acrylic cement, with a reapplication monthly. 


Option B is the periodic watering on days with precipitation of less than 0.01 inch. This option assumes hourly application calculations with application amount differences based on daytime and nighttime watering. 


Option C is the application of chemical dust suppressant with a monthly reapplication, plus watering to increase the efficiency of the suppressants. 


The current dust control plan for open areas and storage piles in active use includes the application of water. Areas that are not actively used would be controlled with the application of sufficient chemical dust suppressant and/or water to develop and maintain a visible crust. Inactive areas would be periodically inspected, and other means of suppression may be applied if necessary. Point source pollution control equipment would be used on all process equipment with significant emissions potential. Containment on processes with low emissions potential would be accomplished by water sprays or physical enclosures. Point source emissions limits that are stricter than federal and county requirements would be met. Newer engine designs would be used in mobile sources; these newer designs are subject to stricter federal regulation and would result in lower emissions. 


Tailings would be managed as they are placed within the tailings facilities. Tailings would be compacted using large equipment in the areas near the buttress. Compaction and other construction specifications would be dependent on their location within the tailings area and would be specified in the tailings operations and management plan. Rosemont Copper would follow specified procedures contained in material safety data sheets to reduce impacts of chemical releases into the atmosphere. Materials include chemical or physical dust control agents, organics, inorganic binders, and/or stabilizing polymers. 


While dust control waste rock is not specifically indicated in the dust control plan, the EPA states, “Waste Rock dumping can generate dust, but this generally consists of coarse particles that settle out rapidly with no other controls” (EPA 1994:3–11). 


Rosemont Copper would use low-sulfur diesel fuel onsite for all stationary equipment and “Tier II” diesel engines for all haul trucks. Tier II engines meet the 2010 national standards for emissions. Rosemont Copper would ensure that construction equipment is properly maintained at all times, that engines do not unnecessarily idle, and that equipment is tuned to manufacturers’ specifications. To avoid aerosol losses to the wind, emitters (similar to drip irrigation) would be used to apply acid leaching solution to the oxide ore heap leach pad. 


The Pima County Department of Environmental Quality has jurisdiction pursuant to state law, with the delegated authority to issue an air quality permit for the project. The air quality permit is a requirement under the Clean Air Act, whose regulatory authority has been delegated from the EPA to the Pima County Department of Environmental Quality to implement and enforce applicable federal air quality standards. Development of a dust control plan is part of the permitting process. The Rosemont Copper Project Dust Control Plan includes measures to reduce dust and its potential effects on air quality through a variety of onsite dust control measures, many of which have been described above. Details can be found in the air quality permit application. 


Community, Social and Cultural 


Rosemont Copper intends to establish the Santa Rita Mountains Community Endowment Trust, for the purposes of funding priority community projects that include community recreation, cultural, and environmental conservation. The endowment would comprise assets, commitments, and funding from Rosemont Copper, including conservation easements and restrictive covenants donated in the first year of production ($6 million), $500,000 contributed from Rosemont Copper each year for 25 years ($12.5 million), and up to $25 million in variable contributions from Rosemont Copper, based on the price of copper (Rosemont Copper 2010). Because the Trust would be established as an independent charitable trust, with a Board of Trustees and Advisory Council, the projects that the Trust would fund would be decided at a later date, upon the board’s specific decisions. 


Production and Operation Blasting Plan 


Rosemont Copper would prepare a production and operation blasting plan that would require that Rosemont Copper and any successors in interest or ownership of the mine be required to repair or otherwise pay for all damages to area residential, historical, or other structures resulting from blasting associated with mining activities. A blast monitoring program would be included in the blasting plan, with monitoring points located between the areas to be blasted and sensitive receptor sites. Results of blast monitoring would be available to agencies and local residents upon request.


Hazardous Materials 


In order to reduce potential human health and environmental risks, hazardous materials and substances would be managed and contained within facilities that are designed, constructed, and maintained to meet applicable laws and regulations. These facilities would include leak containment and recovery systems as required and adequate stormwater management and drainage systems to prevent contamination outside containment areas. 


Mine Safety and Health Administration regulations require Rosemont Copper to maintain material safety data sheets available to workers and to provide notification to site visitors of potential hazards. Material safety data sheets would be provided to appropriate emergency response departments and hospitals and would be available for employees and visitors entering the site. 


Land Impact 


The design of the proposed project includes a mine footprint that is substantially smaller than conventional mines with similar production capacity. This is because of the use of dry-stack tailings technology; implementation of 3:1 side slopes on tailings and waste rock facilities; and a revegetation program on mine waste rock and mine tailings. The use of dry-stack tailings facilities would also avoid some visual impacts and would enhance reclamation, compared with the use of traditional tailings settling ponds. Filtered tailings would be transported, spread, and compacted to form an unsaturated, dense, stable tailings stack that would include a surrounding rock and soil buttress seeded for revegetation.


Noise 


Rosemont Copper has proposed to use some noise management techniques and operational tools to minimize noise generated during mine operations. Blasting only during daylight hours and sequenced blasting using time-delay technology have been incorporated into the project design. Another tool to be used is attenuated back-up alarms that are electronically modulated to meet federal requirements. Procedures to be used are prohibiting jake-brake use on the primary access road and enforcing speed limit designations. 


Dark Skies 


To the extent allowed under the Mine Safety and Health Administration, all exterior and access route lighting would be designed and operated with the intent to reduce nighttime light pollution. Rosemont Copper has developed a lighting plan that identified steps that would be taken to achieve the goals of the 2006 City of Tucson and Pima County Outdoor Lighting Code while also protecting the safety of the workers and visitors to the project facilities. Where safety requirements allow, outdoor lighting design incorporated the following: appropriate shields; dimmers and/or full cutoff lighting fixtures; timers; motion detectors; directional lighting; limited spectrum technologies; and production of the minimum lumens practicable. In addition, structures are to be designed and painted to be non-reflective to reduce glare and incorporate strategic placement of lighting fixtures. 


Plants and Animals 


Rosemont Copper would revegetate disturbed areas with native vegetation, excluding the pit area. This includes linear features such as utilities and pipelines, which would be reclaimed to avoid fragmentation of native biological communities. Specifications would be included in the reclamation plan. Process water ponds, such as raffinate ponds, pregnant leach solution collection ponds, or chemical or fuel storage areas, would be enclosed, covered, or otherwise managed to protect wildlife, livestock, and public safety. Location and construction criteria for project facilities would prevent deleterious exposure of livestock, wildlife, and birds to toxic chemicals or hazardous conditions created by, used in, or resulting from processing operations. Further details are contained in the preliminary MPO. 


In order to protect wildlife breeding habitat, Rosemont Copper would fence selected exclusion areas of highest value riparian habitat to restrict livestock access from breeding areas for sensitive wildlife species within the Rosemont Ranch land system, including National Forest System lands within Rosemont, Thurber, DeBaud, and Greaterville grazing allotment permits, which would be modified to reflect fence locations and livestock exclusion periods. In order to reduce or avoid impacts to habitat specific to rocky slopes on the east side of the Santa Rita Mountains, including talus slopes, the west side pit operations power loop would be located within the disturbance perimeter of the ultimate pit and diversion structures. 


Invasive Species Control Plan 


While invasive species must be addressed as directed by Executive Order 13112, “Invasive Species,” Rosemont Copper is going a step further and developing a comprehensive invasive species control plan. Rosemont Copper would monitor disturbed and revegetated areas associated with mine activities for noxious and invasive weeds. The Rosemont Copper Project Invasive Species Control Plan would address the risk of noxious and invasive weed infestation of disturbed areas, and invasions by non-native species such as bullfrogs, and would contain specific measures to prevent, control, and reduce noxious weed introduction throughout the project area. It would stress that noxious and invasive weed prevention is preferable to remedial action and would include provisions to this effect. If noxious and invasive weeds do invade disturbed areas, Rosemont Copper has committed to remove them by hand, spray, mechanical, or other approved methods. The effectiveness of the invasive species control plan would be reported on in the monitoring plan. Actions to control invasive or noxious plant species would comply with the Environmental Assessment for the Invasive Exotic Plant Management Program (Forest Service 2004). 


Reclamation Plan 


A mine reclamation plan is required by Forest Service regulations and is subject to approval by the Arizona State Mine Inspector for reclamation on private lands. According to the Forest Service reclamation policy, “Reclamation shall be an integral part of Plans of Operations that propose surface disturbance” (Forest Service 1990:2840.3[1]). The policy requires that disturbed lands shall be reclaimed to a condition that is “consistent with forest land and resource management plans, including applicable State air and water quality permits” (Forest Service 1990:2840.3[2]). In accordance with the Forest Service reclamation policy, the preliminary MPO includes a description of the design approach and goals of the proposed reclamation activities for the proposed action in the reclamation and closure plan (Tetra Tech 2007a). According to the preliminary MPO, the three regulatory programs that form the framework of the reclamation and closure plan are the requirements of the Forest Service Reclamation Policy, Arizona Mined Land Reclamation Act, and ADEQ Aquifer Protection Permit program. The Rosemont Copper Project Reclamation and Closure Plan’s approach to reclamation is to exceed regulatory requirements by employing reclamation activities concurrent with mining operations. 


Rosemont Copper also developed a reclamation concept update report that expanded on some of the ideas presented in the previous reclamation and closure plan (Tetra Tech 2010a). This concept update incorporated features in an effort to mitigate some public concerns. For example, the “Rosemont Ridge,” as it is named in the original 2007 plan, would have variation in shape to incorporate landscaping and aesthetic considerations. Shaping would also to assist in stormwater and erosion control. The end result, according to this concept, would be a more contoured appearance, with variation of slopes and benches with enhanced vegetation growth. A more detailed reclamation and closure plan would be developed specifically for the final selected action alternative. 


Revegetation 


Rosemont Copper commenced revegetation studies in 2007 to ensure that any revegetation program it uses would be a success and avoids the spread of invasive plant species. As a result of cooperative studies with the University of Arizona, School of Natural Resources and the Environment, a site seed mix has been developed from tests with native plant species that can be used to reclaim the site. Rosemont Copper has continued the revegetation studies and has recently extended these contracts to incorporate ranching impact assessments to determine appropriate livestock management on reclaimed areas and to determine how to best incorporate the possible beneficial uses and impacts associated with grazing. 


Rosemont Copper would revegetate tailings and waste rock piles with the intent to reduce visual impacts, reduce potential erosion, and recover vegetation for wildlife habitat and livestock grazing. Revegetation plans would be consistent with Forest Service policy and would be approved by the Coronado. Slopes on waste rock and tailings piles would be designed to be flat enough to support successful revegetation where applicable. Revegetation of disturbed areas would include use of a Forest Service approved seed mix that would generally match the native assemblages currently on-site and include native grasses, forbs, and wildflowers, as well as planting of native shrub and tree species in key areas such as highly visible slopes and where needed for stability. Rosemont Copper would consider inclusion of those species important to traditional Native American cultural uses in the area and traditional and heritage livestock and wildlife uses of local plant species; furthermore, plant species selection would strive to balance heritage use species with natural environment and stabilization criteria. Specific provisions to prepare seedbed and reseed any project related disturbances along Pima County right-of-way or roadway would be developed (i.e., Santa Rita Road). Rosemont Copper, in conjunction with the Forest Service, would also determine the feasibility of planting vegetation on broken ledges on visible parts of the pit wall. 


Rosemont Copper would identify reference sites in the mine vicinity that would be used to calculate native species’ occurrence, density, and cover. Aspect, elevation, and location (ridge versus canyon bottom) would be considered. Based on reference site data, Rosemont Copper would provide appropriate native seed mixes and plant lists for the Coronado approval prior to any site revegetation. Rosemont Copper would select species capable of being self-sustaining and would include species with the ability to provide erosion control and stability. Specifications and goals for the salvage, storage, and reuse of growth media (topsoil) from disturbed areas would be developed with the goal of providing sufficient cover on all disturbed areas to be reclaimed. Unless otherwise specified, Rosemont Copper would provide for a minimum of 1 foot of growth media cover over final waste rock slopes, waste rock surfaces, waste rock benches, completed tailings buttress, water diversion fill slopes, plant site fill slopes, construction laydown areas, facility plant site following final removal of equipment, and temporary roads. The areas to be revegetated would be contoured, graded, prepared, and seeded. Storage of growth media would require placement of growth media stockpiles in locations that are protected from mining operations and associated activities, stable, isolated from surface water, gently sloping, and well drained. Growth media stockpiles would be convex in shape and would have slopes no steeper than 3:1 (horizontal: vertical). Stockpiles would be revegetated with native species no later than the first growth season following construction to minimize erosion. No persistent nonnative species would be used in reclamation except as specifically allowed and approved by the Forest Service, where some locally important nonnative species may already be established. Sediment control structures would be installed or other best management practices implemented as needed to protect growth media from loss. Finally, growth media stockpiles would be used quickly during concurrent reclamation to minimize the length of storage time. 


Rosemont Copper would take appropriate actions to ensure that plants are successfully established. At the end of mine operations, Rosemont Copper would reclaim sites that contain structural improvements by removing all unneeded ore processing facilities, ancillary facilities (including foundations), and utility lines. Growth media would be placed on reclaimed areas and revegetated with native grasses, trees, and/or shrubs to meet desired conditions, to be determined by the Forest Service.


Transportation Plan 


Rosemont Copper has agreed to develop a comprehensive Rosemont Copper Project Transportation Plan for all project related roads on National Forest System and BLM-administered lands. The transportation plan would address maintenance standards; levels of appropriate use; methods to maintain the roadways sufficiently to prevent washboard, rutting, and drainage problems; commitment to replace surfacing lost to drainage; commitment to repair roads damaged by use; commitment to restore temporary roads to natural preoperation conditions during reclamation/closure; and installation and maintenance of wildlife crossing structures (e.g., corrugated metal pipes) under the primary access road at locations of known wildlife concentration.


To address potential vehicle emissions from increased vehicle trips to the project area, the transportation plan would identify carpooling opportunities for employees, establish a “park and ride program” for workers during all phases of the project to distribute peak travel operations during the morning and evening commute periods to minimize congestion, and manage trucking to reduce impacts to SR 83 and overlap with school traffic to the extent possible. The transportation plan would also strive to minimize construction related trips of workers and equipment, including trucks and heavy equipment. 


Rosemont Copper would provide a multiplate (or equivalent) underpass to accommodate bicyclists, livestock, hikers, and pack stock under the secondary access road where the Arizona National Scenic Trail crosses the road. The location would be determined based on which alternative is selected in the ROD. The Coronado would work with the Arizona Trail Association in the design and location of this crossing. It is understood that equestrians and bicyclists may be required to dismount for passage.


Visual Quality 


Evaluation of using geomorphic design is ongoing and various concepts may be included, as feasible, depending on the alternative that is selected. Conceptual ideas include site-specific outer-berm mitigation and/or lower edge or basal lift along sides that are more visible to the public at levels that would be most visible to recreationists. Establishment of a work group to include mining, landscape, reclamation, ranching, hydrology, and operations team members would be used to develop functional surface management criteria for final design integration. 


Water Resources 


In order to conserve water, Rosemont Copper has committed to filter the tailings and maximize water conservation. The filtered tailings would reduce Rosemont Copper’s consumption of water by 50% to 60% over traditional industry designs. In addition to filtering the tailings, Rosemont Copper has also included in their facility designs a number of ways in which they would maximize the reuse of process water and stormwater. 


Rosemont Copper has voluntarily committed to implementing regional groundwater mitigation measures within the Tucson Active Management Area. Rosemont Copper would do the following: 





Use available Central Arizona Project water as a source to conduct recharge within the Tucson Active Management Area. Note that this compensatory mitigation is dependent on Central Arizona Water Project water’s being available to Rosemont Copper. 


Recharge as close as possible within the Tucson Active Management Area to the Rosemont Copper supply well field. 


Balance Central Arizona Project storage credits with water to be pumped from mine supply well field, with the intent to maintain a surplus inventory of storage credits prior to pumping groundwater for mineral extraction use. 


Maintain water storage and use inventory records to show that Central Arizona Project recharge credits are balanced against groundwater removed from the Tucson Active Management Area until at least 5 years following completion of the extraction of the ore. Rosemont Copper would annually fund the U.S. Geological Survey (USGS) to operate and maintain the existing surface water flow measurement gage at Barrel Canyon. After 5 years postmining, the USGS may fund the gage or remove it at their discretion. 


Small retention structures would be constructed on waste rock structures to facilitate infiltration of stormwater and contribute to local groundwater recharge. These retention/infiltration basins would be managed to optimize maintenance of surface water and groundwater quality. Rosemont Copper would manage water on the tailings storage and waste rock facilities to avoid or reduce erosion as described previously. Where mine facilities remain over the long term, specific dam safety permit limits require Rosemont Copper to install permanent water control structures that may exist beyond the life of the mine. Specific permit conditions provide for periodic monitoring and maintenance of spillways, diversions, and other permanent facilities. The design and location of the heap leach facility is also considered mitigation for these structures (EPA 1994). This lined facility is designed to collect all possible drainage and solution, is on top of a stable rock location, and would be encapsulated by waste rock to protect from stormwater infiltration up to the maximum reasoned storm event. 


Water Source Enhancement and Mitigation Plan 


Rosemont Copper would replace or repair water guzzlers, stock tanks, and other human created water supply structures lost to wildlife or grazing use, whether through direct or indirect project related impacts. The result would be no net loss in the current pre-project number of human created water sources for livestock and wildlife. This requirement would be stipulated in a water source enhancement and mitigation plan and would apply to private and public lands contained within Rosemont Copper’s Forest Service grazing permits. 


Aquifer Protection Permit 


The aquifer protection plan is embodied within the Aquifer Protection Permit issued by the ADEQ. Rosemont Copper must obtain an aquifer protection permit to comply with the Arizona Revised Statutes, and the ADEQ has the regulatory authority to regulate groundwater quality. The aquifer protection permit addresses requirements to manage discharges so that they do not cause or contribute to a violation of aquifer water standards at the point of compliance or, if the standards are exceeded at the time of permit issuance, then the requirement is to manage the discharges so that they do not cause further degradation of the water quality. Permit acquisition requires the preparation of necessary studies and technical reports as prescribed by the ADEQ, which would be relied on to issue the authorizing or regulatory permit. 


On May 16, 2011, Rosemont Copper submitted documents to the Coronado and ADEQ that describe and commit to measures to identify and ensure isolation of potentially acid-generating waste rock, prevention of acid generation from mine waste, and any additional mitigation measures that may be necessary should prevention measures fail. These include the development of a plan to identify and manage materials using geochemical analysis and acid-base accounting methods. 


A baseline monitoring program has been implemented as part of the monitoring plan proposed in the aquifer protection permit in order to establish ambient conditions prior to operations. This program is in place to determine the amount of chemical constituents, such as sulfate and chloride already in the aquifer. Ambient groundwater quality would be established prior to aquifer protection permit regulated facilities begin operation. A tailings operation and management plan would be prepared to address requirements of the aquifer protection permit. Tailings would be managed as they are placed within the tailings facilities. Compaction and other construction specifications would be dependent on their location within the tailings area and would be specified in the tailings operations and management plan. A contingency plan was created and proposed in the aquifer protection permit application submitted by Rosemont Copper. This plan outlines the contacts responsible for coordinating an emergency response. The plan (Tetra Tech 2009a) states that an emergency response is necessitated “if a discharge results in any of the following: 


A violation of an Aquifer Quality Limit; 


An exceeded Alert Level; 


A violation of any other permit condition, such as a Discharge Limit, where there is a potential impact or unauthorized discharge to groundwater; or 


An imminent and substantial endangerment to the public health or the environment.” 


Stormwater Pollution Prevention Plan 


This plan is required by the ADEQ as part of the process for obtaining coverage under the multisector general permit, which is also required under Section 402 of the CWA. This permit requires the preparation of a stormwater pollution prevention plan and implementation of control measures, as outlined by the ADEQ’s Arizona Pollutant Discharge Elimination System Multi-sector General Permit program. The use of best management practices is an integral part of these plans and permits.


Mitigation for Impacts to Waters of the United States 


Rosemont Copper would comply with mitigation specifications identified in the CWA Section 404 individual permit. Rosemont Copper has committed to mitigate for loss of WUS in accordance with the April 10, 2008, “Final Rule for Compensatory Mitigation for Losses of Aquatic Resources” (Federal Register 73:19594). This potentially includes the purchase and set aside of off-site mitigation areas, payment in lieu of mitigation to an established restoration program, and/or permittee responsible on-site mitigation. The DEIS contains the USACE Habitat Monitoring Plan. 


Monitoring and Evaluation 


Monitoring is fundamental for ensuring the implementation and effectiveness of mitigation commitments, meeting legal and permitting requirements, and identifying trends and possible means for improvement (CEQ 2011). CEQ regulations explicitly require that “a monitoring and enforcement program shall be adopted . . . where applicable for any mitigation” (40 CFR 1505.2(c)). 


Monitoring and evaluation apply at both the forest plan and project-specific levels. The National Forest Management Act requires that national forests monitor and evaluate their forest plans (36 CFR 219.11) and addresses monitoring requirements contained in site-specific decisions. Chapter 6 of the “Coronado National Forest Land and Resource Management Plan” addresses monitoring and evaluation activities that are part of forest plan implementation. Title 36 CFR 219.11(b) states, 


Monitoring of site-specific actions. The decision document authorizing a site-specific action should describe any required monitoring and evaluation for the site-specific action. The responsible official must determine that there is a reasonable expectation that anticipated funding is adequate to complete any required monitoring and evaluation prior to authorizing a site-specific action. 


The CEQ (2011) states, “Once an agency determines that it will provide for monitoring in a particular case, monitoring plans and programs should be described or incorporated by reference in the agency’s decision documents. The mitigation plan and program should be described to the extent possible based on available and reasonably foreseeable information in cases where NEPA analysis and documentation are completed prior to final design of a proposed project.” 


Monitoring and evaluation activities would be prescribed, conducted, and/or reviewed by Rosemont Copper, the Coronado, the BLM, and other agencies with permitting responsibilities. Rosemont Copper would fund monitoring as set forth in the ROD, approved MPO, and final monitoring plan. Other monitoring activities may be associated with the regulatory authority of federal and state agencies and would be funded by permit fees or the agencies themselves as part of their normal activities. 


The Coronado is committed to developing a monitoring plan that meets the guidance and direction specified by the CEQ and in applicable laws and regulations. The framework for such a plan is contained in Appendix C of the DEIS. It is important to note that the full suite of mitigation measures would not be known until many or most of the required permits have been issued, which often contain required measures intended to avoid or reduce environmental effects. It is fully expected that a more detailed and complete monitoring plan would be contained in the FEIS and ROD. 


Evaluation and Reporting 


Title 36 CFR 219.11(d) states, 


Use of monitoring information. Where monitoring and evaluation is required by the plan monitoring strategy, the responsible official must ensure that monitoring information is used to determine one or more of the following: 


1. If site-specific actions are completed as specified in applicable decision documents; 


2. If the aggregated outcomes and effects of completed and ongoing actions are achieving or contributing to the desired conditions; 


3. If key assumptions identified for monitoring in plan decisions remain valid; and/or 


4. If plan or site-specific decisions need to be modified. 


To evaluate the results of monitoring for the proposed project, the forest supervisor would convene a multiagency monitoring group representing applicable state and federal agencies, organizations, and Rosemont Copper. The group would meet annually to review monitoring results and determine whether the following applies: 1) monitoring requirements have been completed; 2) monitoring results indicate that effects and results of mining and related activities are within the range of those predicted in the FEIS and ROD; 3) monitoring activities and methods remain valid and are warranted going forward; and 4) changed conditions, if any, dictate modification of the approved MPO and/or ROD. 


Rosemont Copper would submit an annual report to the Coronado that contains a description of all activities conducted during the previous year and a summary of the amount of acreage disturbed, status of reclamation, spills or releases of chemicals or fuel, and results of all monitoring plans in a format approved by the Forest Service, including a complete data summary and any data trends, status of mining plan (tons of ore and waste mined and any changes to methods or equipment), and plans for the coming year. Significant changes would be required to be incorporated into the approved MPO and reflected in financial assurance. Past, ongoing, or projected impacts on the environment may also require amendment of the approved MPO, ROD, and/or financial assurance held for the project. 


Postclosure Monitoring 


All reclaimed sites would be monitored twice a year for a period to be determined, in order to evaluate the success of reclamation work. Any areas not meeting the reclamation goals would be analyzed to determine the underlying problems, which would be addressed with a modified plan. In addition, there would be quarterly monitoring of groundwater for a term to be decided by the closure requirements specified in the aquifer protection permit and required by the ADEQ. Locations of point of compliance monitoring wells would not be finalized until the aquifer protection permit is issued by ADEQ; however, these wells are currently proposed to be located near the eastern, downgradient boundary of the proposed management area, within or near McCleary, Scholefield, and Barrel canyons. These wells are proposed to be screened between 4,021 and 4,540 feet above mean sea level. Surface water would be monitored as required in the Arizona Pollutant Discharge Elimination System program following cessation of mining operations. Final monitoring details and locations would be decided when ADEQ provides the corresponding permit. Results of this monitoring would be used to evaluate the success of the measures taken to protect the water resources. Any changes in water quality would be evaluated to determine whether the changes are related to the reclaimed mining features, and appropriate steps would be taken to address the problem. 


Environmental baseline


Land Ownership and Surrounding Land Uses


The action area is a combination of public and private lands, totaling approximately 145,190 acres. Land ownership immediately surrounding the Rosemont Copper Project includes Forest Service, BLM, ASLD State Trust land, and private lands. Land use in the vicinity of the Rosemont Copper Project primarily consists of mining, livestock grazing, and dispersed recreation. Sporadic prospecting reportedly began in the northwestern portion of the Propertyproject area, the Helvetia mining district, sometime in the mid-1800s. By the 1880s, the production from mines on both sides of the northern Santa Rita Mountains was supporting the construction and operation of the Columbia Smelter at Helvetia on the west side of the Santa Rita Mountains and the Rosemont Smelter in the Rosemont mining district on the east side of the Santa Rita Mountains. Since copper production ceased in 1951, the area stretching from the Peach-Elgin prospect to Rosemont has seen a progression of exploration campaigns. The majority of the land surrounding the project area is currently under permit for livestock grazing. Current rangeland conditions on the district are largely the result of recent drought conditions and an older history of intense grazing pressure that resulted in severe erosion, including arroyo cutting.


Biophysical Features 


The action area ranges in elevation from approximately 2,740 to 6,610 feet above mean sea level. The topography is dominated by rolling to steep hills, drainages, and canyons. The Santa Rita Mountain range includes numerous drainages that contain riparian habitatvegetation, but few are perennial (National Audubon Society 2011). Barrel Canyon is the principal drainage system within the action area (see Figure 1). Wasp, McCleary, and Scholefield canyons discharge to Barrel Canyon, which discharges to Davidson Canyon and then to Cienega Creek in the northeastern portion of the action area (see Figure 2). Empire Gulch and Gardner Canyon discharge into upper Cienega Creek in the southeast portion of the action area. The northwest side of the action area is drained by a series of unnamed headwater tributaries of Sycamore Canyon. Box Canyon is the major drainage system within the southwestern portion of the action area, west of the main ridgeline. There are 101 springs and seeps and 148 stock tanks in the action area (Figure 3). Two springs in the action area were identified as being associated with wetlands: Scholefield Spring, located on a tributary to Scholefield Canyon; and Fig Tree Spring, which is a developed spring near the head of a minor unnamed tributary to Sycamore Canyon (WestLand 2010b). The aforementionedse water sources provide habitat for aquatic plant and animal species within the action area. Previous mining activity has resulted in a number of mine adits and shafts within the action area (Figure 4); mine adits and shafts provide roosting habitat for bats (WestLand 2009c; 2009d). 


Vegetation Communities


Uplands


The action area is located in three upland vegetation communities: semidesert grassland, Madrean evergreen woodland, and Chihuahuan desertscrub (Brown 1994) (Figure 5). Semidesert grassland, characterized by open grasslands with widely scattered shrubs and cacti, generally covers the lower elevations of the action area. Madrean evergreen woodland mostly covers the higher elevations of the action area, generally in the western and southern areas, and is characterized by open woodlands or savanna, primarily consisting of trees interspersed with grasses and forbs. Chihuahuan desertscrub is dominated by the shrub, creosotebush (Larrea tridentata), on plains, low hills, and valleys on the uplands surrounding middle Cienega Creek.


Semidesert Grassland. There is a total of approximately 107,396 acres of the semidesert grassland vegetation community in the action area. In the semidesert grassland vegetation type, composition, and density varies with geographic location, precipitation, and topography. Some areas within this vegetation community are nearly barren with an abundance of sand, rock, gravel, scree, or tallus, while other areas may have sparse to dense vegetation cover that includes succulent species, grasses, shrubs, scattered trees, and some herbaceous cover (Brown 1994; Forest Service 2009a). Within the action area, semidesert grassland is characterized by grasses interspersed with a variety of low-growing trees, shrubs, and cacti, including whitethorn acacia (Acacia constricta), catlaw acacia (A. greggii), prickly-pear cactus (Opuntia spp.), cholla (Cylindropuntia spp.), soaptree yucca (Yucca elata), beargrass (Nolina microcarpa), desert spoon (Dasylirion wheeleri), and agave (principally Agave schottii and A. palmeri). Native grass species include black grama (Bouteloua eriopoda), blue grama (B. gracilis), sideoats grama (B. curtipendula), 


Figure 3. Springs, seeps, and stock tanks within the action area.






Figure 4. Mine adits and shafts within the action area.






Figure 5. Vegetation types within the action area. 









hairy grama (B. hirsuta), buffalo grass (B. dactyloides), plains lovegrass (Eragrostis intermedia), little bluestem (Schizachyrium cirratum), plains bristlegrass (Setaria machrostachya), fluffgrass (Dasyochloa pulchella), burrograss (Scleropogon brevifolius), and slim tridens (Tridens muticus). The nonnative Lehmann lovegrass (E. lehmanniana) is one of the more abundant nonnative grass species semidesert grassland portions within the project action area. 


There are numerous talus slopes and rock outcrops present on the steeper portions of the action area (Figure 5); talus slopes and rock outcrops provide habitat for talussnails and other special status species. 











Figure 5. Mapped talus slopes and locations of collections of talus snails within the action area.





Figure 6. Vegetation types within the action area. 


Madrean Evergreen Woodland. There is a total of approximately 30,417 acres of the Madrean evergreen woodland vegetation community in the action area. The Madrean evergreen woodland vegetation community occurs on foothills, canyons, bajadas, and plateaus between the semidesert grasslands and montane conifer forests (Brown 1994; Forest Service 2009a). This community is dominated by evergreen oaks. In the project action area, common oak species include Emory oak (Quercus emoryi), Mexican blue oak (Q. oblongifolia), Arizona white oak (Q. arizonica), and silverleaf oak (Q. hypoleucoides). Also present are alligator bark juniper (Juniperus deppeana), one-seed juniper (J. monosperma), velvet mesquite (Prosopis velutina), and Mexican pinyon (Pinus cembroides). All of the shrub and warm season grass species and other ground cover listed in the Semidesert semidesert Grassland grassland section can also be found in areas dominated by the Madrean evergreen woodland vegetation community. 


Chihuahuan Desertscrub. There is a total of approximately 2,622 acres of the Chihuahuan desertscrub vegetation community in the action area. Chihuahuan desertscrub is limited to uplands in the vicinity of Cienega Creek within the action area (Brown 1994). The action area is within the Mexican Highlands Ecoregion, the Chihuahuan Desert influences this ecoregion, and McLaughlin and Van Asdall (1977) noted that Chihuahuan desertscrub vegetation components are present in the mine site area. 


Sonoran Desertscrub. Sonoran desertscrub is located outside the action area (Brown 1994); however, the action area falls within the Mexican Highlands Ecoregion, and the Sonoran Desert influences this ecoregion. One portion of the action area that contains elements of the Sonoran desertscrub biotic community is downstream, near the point where Davidson Canyon merges with Cienega Creek. The other portions of the action area that exhibit characteristics of the Sonoran desertscrub biotic community are the areas proposed for utility lines and access roads connecting the mine operations to the town of Sahuarita. The conspicuous vegetation of the Arizona Upland subdivision of the Sonoran Desert includes saguaro (Carnegiea gigantea), palo verdes (Parkinsonia spp.), creosote bush, and numerous species of cacti, such as chain fruit cholla (CylindroOpuntia fulgida), and Engelmann prickly pear (Opuntia. phaeocantha var. phaeocantha). Birds are often associated with (e.g., nest in) the saguaro and cholla cacti, as well as palo verdes. 


Riparian


The word “riparian” is used to describe plant communities associated with natural washes, rivers, ponds, and springs. Riparian plant associations occur along a continuum of available soil moisture, and regulatory agencies and researchers have consequently developed numerous and varied definitions of riparian (WestLand 2010). Some definitions relate directly to the nature of the water supply (e.g., perennial streams only), others relate to the condition and nature of the habitats associated with the watercourse (e.g., vegetation location, density, and composition), and still others use definitions that incorporate varied combinations of these factors.


The Forest Service recognizes two riparian vegetation communities within the action area: interior riparian deciduous woodland; and ephemeral fluvial systems, which support upland vegetation (Robbie 2009). These vegetation communities are present in drainages within the action area and along downstream portions of Cienega Creek, Davidson Canyon, and Barrel Canyon. There is a total of approximately 4,756 acres of riparian vegetation communities in the action area. This acreage is a combination of those mapped for interior riparian deciduous woodland and ephemeral fluvial systems supporting upland vegetation. Two springs in the action area were identified as being associated with wetlands: Scholefield Spring, located on a tributary to Scholefield Canyon; and Fig Tree Spring, which is a developed spring near the head of a minor unnamed tributary to Sycamore Canyon (WestLand 2010). These water sources provide habitat for aquatic plant and animal species within the action area.


Interior Riparian Deciduous Woodland. The vegetation in this type is a mix of riparian woodlands and shrublands, with a variety of vegetation associations. The dominant vegetation varies, depending on a suite of site-specific characteristics, including elevation, substrate, stream gradient, and depth to groundwater. Within the fence line of the preferred alternative, interior riparian deciduous woodland vegetation is confined to portions of Barrel, McCleary, Wasp, Sycamore, and Scholefield canyons. Vegetation includes a variety of trees and shrubs, including Arizona black walnut (Juglans major), Goodding’s willow (Salix gooddingii), netleaf hackberry (Celtis reticulata), desert willow (Chilopsis linearis), desert broom (Baccharis sarothroides), and seep willow (B. glutinosa). Also present are desert false indigo (Amorpha fruticosa), canyon grape (Vitis arizonica), American brooklime (Veronica americana), and southern cattail (Typha domingensis). Within the action area, interior riparian deciduous woodland vegetation extends downstream through Davidson Canyon,  and Empire Gulch, Gardner Canyon, and Cienega Creek. 


Ephemeral Fluvial Systems Supporting Upland Vegetation. These systems are found along major and minor ephemeral washes that do not contain a perennial flow of water. This vegetation type typically contains plant species also found in neighboring uplands, although riparian plants are typically larger and often occur at higher densities than those in the associated uplands, and may occasionally include plant species found in Interior Riparian Deciduous Woodlands although typically at a lower density and frequency. In the action area, this vegetation community occurs in numerous smaller named and unnamed washes where the dominant plant species include Emory oak, Mexican blue oak, Arizona white oak, one-seed juniper, whitethorn acacia, catclaw acacia, and velvet mesquite. 


Existing Disturbances


Previous mineral exploration and production activities in the project area have resulted in numerous landscape disturbances, such as mine prospects and adits, mine related access roads, and geotechnical drilling sites. These disturbances are scattered throughout the project area. Additional anthropogenic disturbances have resulted from livestock grazing and all-terrain vehicle (ATV) use.


Historic Mining Activities


Helvetia was the largest mining camp of the Helvetia district, followed by Old Rosemont, New Rosemont, and smaller mining camps established at the “Tiptop, Blue Jay, Proctor and Deering, Beuhman, Cuprite, Pauline, Metallic, Helena, Scholefield and Ridley mines” (Ayres 1984). The major era of mining at Rosemont was 1879 to 1915, although, Old Rosemont was most active from 1894 to 1915, and New Rosemont was most active from 1915 to 1921.


Ranching and Grazing


Livestock grazing has been an ongoing disturbance in and around the footprint of the proposed mine for over 100 years – historically at much higher levels than at present.Among One of the earliest ranches in the project area was the VR Ranch, which established in the 1880s and later homesteaded. By about 1900, the López and Martínez ranches were in operation, but neither of these was homesteaded. In 1903–1904, when the 1905 Patagonia USGS quadrangle map was surveyed, there were three ranches within the current project area: López, Martínez, and VR. With the establishment of the Santa Rita Forest Preserve in 1902 and the Coronado National Forest in 1908 (Ayres 1984), the federal government began to require permits to graze cattle on federal land. Smaller ranchers, such as the Lópezes and the Martínezes, were allowed to graze a few head without permits. The Taylor Grazing Act of 1934 established a system of grazing allotments for public lands. Most of the project area lies within the Rosemont grazing allotment, which was established in 1935 and coversing 11,369 acres with a carrying capacity of 6,276 cows per month. From 1938 to 1951 this allotment was leased by Chiricahua Ranches. Rosemont Copper holds term grazing permits on four allotments: Rosemont, Thurber, Greaterville, and DeBaud. Rosemont Copper plans to continue all current grazing activities as permitted throughout the course of the project. 


Recent Geotechnical and Hydrologic Drilling


In August 2006, Tetra Tech completed a geotechnical investigation on lands within the project area in support of feasibility-level designs of a heap leach pad and associated ponds, dry stack tailings facilities, plant site facilities, a waste rock storage area, and various water management facilities (Tetra Tech and Schafer 2007). Initial geotechnical site investigations were conducted between November 2006 and March 2007. A total of 10 boreholes and 33 test pits were completed during this initial phase of the work. The boreholes and test pits were confined to the limits of private land (patented claims and fee lands).


In March 6, 2008, the Coronado conditionally approved the preliminary MPO, which proposed short-term geotechnical and hydrologic drilling and related activities on the Coronado National Forest. From May through July 2008, Tetra Tech completed a total of 19 boreholes at 15 drill sites located on Forest Service land (Tetra Tech 2009b). Because of the restricted amount of ground disturbance allowed on Forest Service land, 13 of the 15 drill sites were located along existing dirt roads. Two new access roads were constructed in order to reach drill sites located within the plant site area and the footprint of the proposed primary crusher. In accordance with Forest Service instructions, all disturbed areas associated with the geotechnical drilling on Forest Service land will be reclaimed (i.e., recontoured and seeded) within 30 days of the completion of drilling, with the exception of boreholes that will be used for groundwater monitoring. Gating of new access roads and the permanent closure of access roads following the completion of drilling activities were also conditions stipulated by the Forest Service. 


Federally Listed Species and Designated or proposed Critical Habitat


This section identifies all federally listed species (under the ESA) that are known to occur in the action area, and those that may occur in the project vicinity. As previously mentioned, a meeting between the Forest Service and USFWS was held in August 2009, to discuss this project, and it was determined that 10 threatened or endangered species occur or have a reasonable potential to occur in the action area.


Chiricahua Leopard Frog


Status


The Chiricahua Leopard Frog was listed as a threatened species on June 13, 2002 (USFWS 2002a), without critical habitat. Included in the listing was a special rule to exempt operation and maintenance of livestock tanks on nonfederal lands from the Section 9 take prohibitions of the ESA. A recovery plan for Chiricahua Leopard Frog was completed in 2007 (USFWS 2007b). 


Proposed Critical Habitat Designation


On March 15, 2011, the USFWS proposed to designate critical habitat for the Chiricahua Leopard Frog (USFWS 2011b). On September 21, 2011, the USFWS notified the public of changes to the March 15 proposed critical habitat rule, proposing to add three additional units in New Mexico and to amend the Primary Constituent Elements (PCEs) (USFWS 2011d). The proposed designated critical habitat totals approximately 11,467 acres in Apache, Cochise, Gila, Graham, Greenlee, Pima, Santa Cruz, and Yavapai counties, Arizona; and Catron, Hidalgo, Grant, Sierra, and Socorro counties, New Mexico. One Two proposed critical habitat map units (Uunit 8, Eastern Slope of the Santa Rita Mountains and Unit 9, Las Cienegas National Conservation Area) occurs entirely within the action area (Figure 6): Unit 8; it consists of five tanks, and approximately 5.22 drainage miles, and 1,311 feet overland; and Unit 9 consists of approximately 6.24 drainage miles. There are recent documented occurrences of Chiricahua Leopard Frogs in both proposed critical habitat map units within the action area and are, therefore, considered occupied. 


PCEs essential to the conservation of the Chiricahua Leopard Frog are (USFWS 2011d:58443):


1. Aquatic breeding habitat and immediately adjacent uplands exhibiting the following characteristics:


a. Standing bodies of fresh water (with salinities less than 5 parts per thousand, pH greater than or equal to 5.6, and pollutants absent or minimally present), including natural and manmade (e.g., stock) ponds, slow-moving streams or pools within streams, off-channel pools, and other ephemeral or permanent water bodies that typically hold water or rarely dry for more than a month. During periods of drought, or less than average rainfall, these breeding sites may not hold water long enough for individuals to complete metamorphosis, but they would still be considered essential breeding habitat in non-drought years.


b. Emergent and or submerged vegetation, root masses, undercut banks, fractured rock substrates, or some combination thereof, but emergent vegetation does not completely cover the surface of water bodies.


c. Nonnative predators (e.g., crayfish [Orconectes virilis], American bullfrogs [Lithobates catesbeianus], nonnative predatory fishes) absent or occurring at levels that do not preclude presence of the Chiricahua Leopard Frog.


d. Absence of chytridimycosis, or if present, then environmental, physiological, and genetic conditions are such that allow persistence of Chiricahua Leopard Frogs.


e. Upland areas that provide opportunities for foraging and basking that are immediately adjacent to or surrounding breeding aquatic and riparian habitat.


2. Dispersal and nonbreeding habitat, consisting of areas with ephemeral, intermittent, or perennial water that are generally not suitable for breeding, and associated upland or riparian habitat that provides corridors (overland movement or along wetted drainages) for frogs among breeding sites in a metapopulation with the following characteristics:


a. Are not more than 1.0 mile (1.6 kilometers) overland, 3.0 miles (4.8 kilometers) along ephemeral or intermittent drainages, 5.0 miles (8.0 kilometers) along perennial drainages, or some combination thereof not to exceed 5.0 miles (8.0 kilometers).





Figure 67. Chiricahua Leopard Frog proposed critical habitat and locations within action area.






b. In overland and nonwetted corridors, provides some vegetation cover or structural features (e.g., boulders, rocks, organic debris such as downed trees or logs, small 


mammal burrows, or leaf litter) for shelter, forage, and protection from predators; in wetted corridors, provides some ephemeral, intermittent, or perennial aquatic habitat.


c. Are free of barriers that block movement by Chiricahua Leopard Frogs, including, but not limited to, urban, industrial, or agricultural development; reservoirs that are 50 acres (20 hectares) or more in size and contain predatory nonnative fishes, bullfrogs, or crayfish; highways that do not include frog fencing and culverts; and walls, major dams, or other structures that physically block movement. 


With the exception of impoundments, livestock tanks, and other constructed waters, critical habitat does not include manmade structures (such as buildings, aqueducts, runways, roads, and other paved areas) and the land on which they are located existing within the legal boundaries.


Taxonomy


The Chiricahua Leopard Frog was listed as a threatened species in June 2002 (67 FR 40790) as Rana chiricahuensis. Since that time, the genus name Lithobates was adopted by the USFWS in March 2011 when designated critical habitat was proposed for the species (USFWS 2011b). Recent molecular genetic studies have shown some differences between frogs on the Mogollon Rim of Arizona and those in southeastern Arizona. Northern populations of the Chiricahua Leopard Frog along the Mogollon Rim and in the mountains of west-central New Mexico are disjunct from those in southeastern Arizona, southwestern New Mexico, and Mexico. The Ramsey Canyon leopard frog (Lithobates “subaquavocalis”), found on the eastern slopes of the Huachuca Mountains in Cochise County, Arizona, has recently been subsumed into Lithobates chiricahuensis (USFWS 2011a).


Threats and Limiting Factors


The most important threats to the Chiricahua Leopard Frog are predation by nonnative species and disease (USFWS 2011b). Numerous studies indicate that waters supporting introduced vertebrate predators (e.g., bullfrogs, crayfish [Orconectes virilis and possibly others], fish in the family Centrarchidae [Micropterus spp., Lepomis spp.]) often lack Chiricahua Leopard Frogs (USFWS 2008c). Recent evidence suggests a chytridiomycete skin fungi, Bd, is responsible for global declines of frogs, toads, and salamanders (see USFWS 2008c). In Arizona, Bd infections have been reported from several populations of Chiricahua Leopard Frogs in the southeastern part of the state, as well as populations of several other frogs and toads (USFWS 2007b). Die-offs typically occur during the cooler months from October–February. 


Other threats to this species include mining, including mining-related contaminants; drought; floods; degradation and loss of habitat as a result of water diversions and groundwater pumping, poor livestock management, altered fire regimes as a result of fire suppression; livestock grazing; urban and agricultural development; road construction; other human activities, including environmental contamination, and; the effects of climate change (i.e., decreased precipitation and water resources) (USFWS 2008c, 2011b). Also considered important is the disruption of metapopulation dynamics, resulting from small populations, which increases the chance of inbreeding depression, loss of genetic diversity, extirpation, or extinction.


Habitat


The Chiricahua Leopard Frog was historically an inhabitant of a variety of aquatic habitats, including cienegas, pools, livestock tanks, lakes, reservoirs, streams, and rivers at elevations of 3,281 to 8,890 feet (USFWS 2007b). Of those sites occupied by Chiricahua Leopard Frogs in New Mexico from 1994–1999, 67% were creeks or rivers, 17% were springs or spring runs, and 12% were stock tanks (see USFWS 2008c). In Arizona, slightly more than half of all known historical localities are natural free-flowing aquatic systems, a little less than half are stock tanks, and the remaining locations are lakes and reservoirs. Sixty-three percent of populations extant in Arizona from 1993–1996 were found in stock tanks (USFWS 2008c). The Chiricahua Leopard Frog is now often restricted to springs, livestock tanks, ponds and streams in the upper portions of watersheds where nonnative predators (e.g., sportfishes, bullfrogs, crayfish, or barred tiger salamanders [Ambystoma mavortium mavortium]) either have not yet invaded or been introduced, or where the numbers of nonnative predators are few and habitats are complex which allow Chiricahua Leopard Frogs to coexist with these species. Adult frogs eat arthropods and other invertebrates (AGFD 2006; USFWS 2008c). Larvae are herbivorous and eat algae, organic debris, plant tissue, and minute organisms in the water. Stomach analyses of other members of the leopard frog complex from the western United States show a wide variety of prey items, including many types of aquatic and terrestrial invertebrates and small vertebrates.


Reproductive Biology


The life history of the Chiricahua Leopard Frog is a complex life cycle, consisting of eggs and larvae that are entirely aquatic and adults that are primarily aquatic but also may be terrestrial at times (USFWS 2007b, 2011a). Populations at elevations below 5,900 feet above mean sea level tended to oviposit from spring through late summer, with most activity taking place before June. Populations above 5,900 feet above mean sea level tend to breed from June through August. Spherical masses of up to approximately 1,500 eggs are laid in quiet pools, typically attached to vegetation. After hatching, tadpoles remain in the water where they feed and grow. Tadpoles metamorphose in three to nine months and may overwinter. Larval Chiricahua Leopard Frogs are primarily herbivorous, while the diet of adults contains a wide variety of insects and other arthropods. 


Chiricahua Leopard Frogs have the ability to disperse among suitable habitats; this dispersal ability allows the species to colonize suitable habitat from a nearby extant population of frogs (USFWS 2008c, 2011a). Dispersal may occur via active movement of frogs or passive movement of tadpoles along stream courses. Current evidence suggests that dispersal of Chiricahua Leopard Frogs can be up to 1 mile overland, 3 miles within intermittent drainages, and 5 miles within perennial drainages. Dispersal of this species, and thus fluctuation of site occupancy, is largely thought to occur during the summer monsoon. Ranid site occupancy is known to fluctuate, particularly at stock tanks and other small aquatic systems where water availability changes. 


Rangewide Distribution and Abundance


The Chiricahua Leopard Frog is found in central and southeastern Arizona; west-central and southwestern New Mexico; and in Mexico, in northern Sonora and the Sierra Madre Occidental of Chihuahua (USFWS 2008c, 2011a). In Mexico, 19 and eight localities are known from northeastern Sonora and northern and west-central Chihuahua, respectively; however, the distribution of the species is unclear, and the status of the species is poorly understood. The Chiricahua Leopard Frog apparently has disappeared from more than 75% of its historical localities; the species has been extirpated from about 80% to 85% of its historical localities in Arizona and New Mexico (USFWS 2008b, 2008c). Die-offs of Chiricahua Leopard Frogs were first noted in Arizona at Sycamore Canyon in the Pajarito Mountains in 1974 and in Gardner Canyon in the Santa Rita Mountains in 1977 and 1978 (USFWS 2008c). During subsequent extensive surveys from 1994 to 2001, the Chiricahua Leopard Frog was found at 87 sites in Arizona, including 21 northern localities and 66 southern localities. In New Mexico, the species was found at 41 sites from 1994 to 1999; 31 of those were verified extant during 1998 and 1999. From May through August 2000, the Chiricahua Leopard Frog was found extant at only eight of 34 sites where the species occurred in New Mexico from 1994 to 1999. 


Arizona Distribution and Abundance 


The Chiricahua Leopard Frog is still extant in most major drainages in Arizona and New Mexico where it occurred historically, with the exception of the Little Colorado River drainage in Arizona and possibly the Yaqui River drainage, and in many other rivers, valleys, and mountains ranges in Arizona (USFWS 2008c, 2011a). Recently Iin southeastern Arizona, the species is nowwas thought to be absent from all but one of the valley bottom cienega complexes, and because, despite repeated surveys, no recent records existed for the following mountain ranges: Chiricahua Mountains, Pinaleño Mountains, and Peloncillo Mountains (USFWS 2007b, 2008c). However, four tanks and one spring site in the Peloncillo Mountains have recent records of the species (2007 to the present) and are considered currently occupied (USFWS 2011c). Additionally, a 5.84-mile reach of Cave Creek (and associated ponds in or near the channel) within the Chiricahua Mountains is considered to provide suitable habitat for the species, and the USFWS is planning to captively breed tadpoles for release into a pond there soon.


Status and Distribution in the Action Area


The action area overlaps a portion of Recovery Unit 2 as designated by the Chiricahua Leopard Frog Recovery Plan which includes two management areas (MAs): the Santa Rita MA and the Empire Cienega MA (USFWS 2007b). The area west of the steep, north-south ridge that includes Gunsight Pass and Weigles Butte and continues south to the southwest corner of the action area is in the Santa Rita MA. The remainder of the action area is in the Empire Cienega MA. Chiricahua Leopard Frogs in this area are part of the Las Cienegas/Santa Rita Mountains metapopulation. The extant breeding populations at Las Cienegas (upper Empire Gulch and Cinco ponds) are both potential source populations for the eastern Santa Rita Mountains (Rorabaugh 2010; USFWS 2007b). 


As part of an effort intended to create, enhance, and protect habitat for at-risk species within the Las Cienegas NCA, Caldwell et al. (2011) identified suitable areas for Chiricahua Leopard Frog re-establishment within Upper and Lower Cienega Creek, and in other portions of the Empire Valley. This effort, referred to as the “F.R.O.G. Project”, is described as including the entire Cienega Creek drainage basin, particularly areas upstream of the Las Cienegas NCA. The overall purpose of this project is to re-establish and preserve viable populations of native aquatic species in Las Cienegas NCA, adjoining Empire Valley, and surrounding montane areas in the Cienega Creek drainage basin.


Recent Surveys 


Surveys by WestLand Resources. Chiricahua Leopard Frog surveys within the action area were conducted by WestLand in 2008, 2009, 2010, and 2011 (WestLand 2009c, 2009d, 2011c). Surveys were completed according to protocols developed by the AGFD and recommended by the USFWS, which included completion of a Chiricahua Leopard Frog Visual Encounter Survey Form for sites with surface water. A dip net or compact disk playback system was used in some instances to confirm identification. Prior to protocol-level surveys, WestLand conducted reconnaissance in August and September 2006 of 15 sites in the action area known to support or suspected of supporting surface water and no frogs were detected (WestLand 2009c).


In 2008, surveys included 25 ponds, tanks, and springs, and seven intermittent drainage reaches totaling approximately 12 miles (WestLand 2009c). The ponds, tanks, and springs were located from about 4 miles north of Mount Fagan to the Greaterville vicinity. An additional seven tanks or springs were visited but not surveyed because they were dry. The seven intermittent drainage reaches were distributed from the lower (north) end of Davidson Canyon to the lower end of Box Canyon. The only drainage reach in the action area that supported intermittent flows during the survey period was an approximately 300-foot reach immediately downstream of Rosemont Spring. In addition to intermittent drainage reaches, 20 miles of ephemeral channels, including 6.5 miles in the action area, were searched for frog habitat in 2008. In 2009, surveys included 43 ponds, tanks, springs, and intermittent drainage reaches in and adjacent to the action area; many of the features surveyed in 2006 and 2008 were re-visited in 2009 (WestLand 2009d). Surveys in 2009 included Davidson Canyon, North Canyon, Oak Tree Canyon, Empire Gulch, and lower Cienega Creek (from near the Davidson Canyon confluence to Interstate 10). Searches were also conducted for potential frog habitat, but formal surveys were not conducted along approximately 40.9 miles of ephemeral drainages in Box Canyon, Mulberry Canyon, north and south Sycamore canyons, Davidson Canyon, Oak Tree Canyon, North Canyon, and upper Cienega Creek. In 2010, surveys included 58 ponds, tanks, springs, and intermittent drainage reaches in and adjacent to the action area; many of the features surveyed in 2006 and 2008-2009 were revisited in 2010 (WestLand 2011c). In 2011, surveys included 63 ponds, tanks, springs, and intermittent drainage reaches in and adjacent to the action area; many of the features surveyed in 2006 and 2008–2010 were revisited in 2011. Searches were also conducted for potential frog habitat in both years. 


Additional Surveys. Several additional Chiricahua Leopard Frog locations in the northeastern Santa Rita Mountains in and adjacent to the action area were surveyed in 2008 and 2009 by various resource agencies (Forest Service, AGFD, and USFWS) (Rorabaugh 2010). The Frog Conservation Project also conducted surveys within the action area in 2010 (WestLand 2011c). Sampling efforts for this species were conducted at four locations (Cinco Ponds, Empire Gulch Spring, Gardner Canyon/Cienega Creek confluence, and the headwaters at Cienega Creek) on the Las Cienegas NCA between 2002 and 2010 (Rosen 2010).


Survey Results


Surveys by WestLand Resources. Current Status and Distribution No Chiricahua Leopard Frogs were detected within the action area in 2006 (WestLand 2009c). The locations and results of all surveys conducted within and adjacent to the action area in years 2008–2011 (except for Rosen 2010) are detailed in Appendix C and displayed in Figure 67. Included in the table are approximate locations relative to the proposed fence line of the mine and action area and whether the locations occur within proposed critical habitat. The information in Appendix C is summarized below:


Chiricahua Leopard Frogs were documented in two locations within the proposed fence line of the preferred alternative in 2008 (Lower Stock Tank and East Dam), but have not been detected there since, despite annual surveys.


Chiricahua Leopard Frogs were documented as occurring in 18 locations within the action area, including three locations within the Upper and Lower Reaches of Box Canyon.


The three nearest occurrences of Chiricahua Leopard Frogs to the proposed fence line of the preferred alternative are Oak Tree Canyon Tank, Highway Tank, and South Sycamore Canyon, 0.2 mile south, 0.3 southeast, and 0.3 mile southwest of the fence line, respectively.


Chiricahua Leopard Frogs have been documented in four locations within the action area (but outside the fence line) in areas that are fed by groundwater: Box Canyon–Dam Structure, Empire Gulch, Well in Ophir Gulch, and South Sycamore Canyon. The remainder of the locations where they have been documented are fed by stormwater flows.


Chiricahua Leopard Frogs are known to occur in seven locations within the action area in proposed critical habitat: five within unit 8 and two within unit 9. Known breeding locations for Chiricahua Leopard Frog within the action area include: Empire Gulch, Granite Mountain Tank, Greaterville Tank, Louisiana Gulch, and Los Posos Gulch Stock Tank (see Appendix C) (Rorabaugh 2010; Rosen 2010; Rosen and Caldwell 2004; WestLand 2009d).


Additional Surveys. During sampling efforts at four locations (Cinco Ponds, Empire Gulch Spring, Gardner Canyon/Cienega Creek confluence, and the headwaters at Cienega Creek) on the Las Cienegas NCA, Rosen (2010) only reported evidence of breeding (i.e., larval individuals were noted) at the Empire Gulch Spring site between 2002 and 2010, although a few individual Chiricahua Leopard Frogs were noted at each site sometime during the 9-year study. Additionally, a steady rise in numbers of Chiricahua Leopard Frogs was observed at Empire Gulch Spring from 2003 to 2010 for unknown reasons.


Gila Chub


Listing Status


The Gila Chub (Gila intermedia) was listed as endangered with critical habitat on November 2, 2005 (USFWS 2005a).


Critical Habitat Designation


Critical habitat for Gila Chub includes seven river units encompassing approximately 160 miles in Grant County, New Mexico, and Yavapai, Gila, Greenlee, Graham, Cochise, Pima, Santa Cruz, and Pinal counties in Arizona (USFWS 2005a). The PCEs of critical habitat include, but are not limited to, the following habitat components (USFWS 2005a:66687): 


1. Perennial pools, areas of higher velocity between pools, and areas of shallow water among plants or eddies all found in headwaters, springs, and cienegas, generally of smaller tributaries;


1. Water temperatures for spawning ranging from 17°C to 24°C (62.6°F–75.2°F), and seasonally appropriate temperatures for all life stages (varying from approximately 10°C–30°C); 


1. Water quality with reduced levels of contaminants, including excessive levels of sediments adverse to Gila Chub health, and adequate levels of pH (e.g., ranging from 6.5–9.5), dissolved oxygen (e.g., ranging from 3.0–10.0) and conductivity (e.g., 100–1,000 mmhos); 


1. Food base consisting of invertebrates (e.g., aquatic and terrestrial insects) and aquatic plants 
(e.g., diatoms and filamentous green algae); 


1. Sufficient cover, which consists of downed logs in the water channel, submerged aquatic vegetation, submerged large tree root wads, undercut banks with sufficient overhanging vegetation, large rocks and boulders with overhangs, a high degree of streambank stability, and a healthy, intact riparian vegetation community; 


1. Habitat devoid of nonnative aquatic species detrimental to Gila Chub or habitat in which detrimental nonnatives are kept at a level that allows Gila Chub to continue to survive and reproduce; and 


1. Streams that maintain a natural flow pattern, including periodic flooding.


Critical habitat for this species occurs along Cienega Creek within the action area (Figure 78). Approximately 6 miles (474.9 acres) of this area of critical habitat occurs within the action area in lower Cienega Creek between Interstate 10 and the confluence with Davidson Canyon. Another 11.6 miles (843.6 acres) of critical habitat occurs within the action area in upper Cienega Creek and Empire Gulch on BLM lands within the Las Cienegas National Conservation Area (NCA). 


Taxonomy


The Gila genus is a complex association of Cyprinid fishes inhabiting the western United States and Mexico. Gila Chub has been recognized as a distinct species since the 1850s, with the exception of a short period in the mid-1900s when it was considered a subspecies of Gila robusta (USFWS 2005a). For the 








Figure 78. Gila Chub and Gila Topminnow Survey Locations.






(843.6 acres) of critical habitat occurs within the action area in upper Cienega Creek and Empire Gulch on BLM lands within the Las Cienegas National Conservation Area (NCA). There are recent documented occurrences of Gila Chub in both segments of designated critical habitat within the action area and are, therefore, considered occupied.


Taxonomy


The Gila genus is a complex association of Cyprinid fishes inhabiting the western United States and Mexico. Gila Chub has been recognized as a distinct species since the 1850s, with the exception of a short period in the mid-1900s when it was considered a subspecies of Gila robusta (USFWS 2005a). For the past 30 years, Gila intermedia has been recognized as a full monotypic species, separate from the polytypic species Gila robusta (USFWS 2005a). Gila intermedia is considered most closely related to Gila robusta robusta and Gila robusta grahami (AGFD 2002). 


Threats and Limiting Factors


The primary threats to Gila Chub include predation by, and competition with, nonindigenous organisms, including fish in the family Centrarchidae; other fish species, bullfrogs, and crayfish; and habitat degradation from surface water diversions and groundwater pumping and withdrawals (USFWS 2005a). Secondary threats include habitat alteration resulting from numerous human-caused factors, such as improperly managed livestock grazing, wildfire, agriculture, mining, road building, residential development, and recreation. Current remaining Gila Chub populations are often small, fragmented, and at risk from known and potential threats, and from random natural events such as drought, flood events, and wildfire.


Habitat


In Arizona, the Gila Chub is normally found at elevations ranging between 2,720 and 5,420 feet above mean sea level in the smaller headwater streams, cienegas, and springs or marshes of the Gila River basin; commonly inhabiting pools, but can also use a diversity of habitats including small artificial impoundments such as human-made ponds (AGFD 2002; USFWS 2005a). Adults have typically been collected from deep pools with heavily vegetated margins and undercut banks, while juveniles have been collected from riffles, pools, and undercut banks of runs. In larger stream systems, they commonly use heavily vegetated backwaters for cover and feeding. Although the species is considered omnivorous, adults appear to be principally carnivorous, feeding on large and small terrestrial and aquatic insects and other small fishes, while smaller individuals often feed on organic debris and aquatic plants, especially filamentous algae and diatoms (unicellular or colonial algae). Thus, suitable habitat for the Gila Chub should offer a good mix of food for the various life stages of the species.


Reproductive Biology


Gila Chub likely mature in their second to third year, with reproduction typically occurring from late spring into summer within stream systems, possibly extending into late winter in springs with constant temperatures (AGFD 2002; USFWS 2005a). Warmer water temperatures (68°F–75.2°F) appear to 


contribute to successful spawning, which typically occurs over beds of submerged aquatic vegetation or root wads; and one study even demonstrated that higher temperatures (up to 84.2°F) resulted in faster growth. 


Rangewide Distribution and Abundance


Historically, Gila Chub were recorded from numerous rivers, streams, and spring-fed tributaries throughout the Gila River basin in southwestern New Mexico, central and southeastern Arizona, and northern Sonora, Mexico (USFWS 2008g). Several populations may have originally had basin-wide distributions (e.g., Babocomari and Santa Cruz rivers). Currently, the Gila Chub is restricted to small, isolated populations scattered throughout its historical range and it has been eliminated from approximately 85% to 90% of formerly occupied habitat (USFWS 2005a). Of 47 known populations, 
29 are considered occupied; four of these are newly established populations. All 29 populations are considered small, isolated, and subject to some form of threat; and nonnative species are present in 27 of the populations. In New Mexico, the Gila Chub is extant only in Turkey Creek, Grant County. In Mexico, it has been reduced to two small spring areas, Cienega los Fresnos and Cienega la Cienegita, adjacent to the Arroyo los Fresnos (tributary of the San Pedro River), within 1.2 miles of the Arizona-Mexico border. No Gila Chub remain in the Mexican portion of the Santa Cruz River basin.


Arizona Distribution and Abundance


Historically, the range of the Gila Chub covered more than one-quarter of southeastern Arizona. Currently, the Gila Chub is only found in Indian, Larry, Little Sycamore, Silver, Spring, Sycamore, and Walker creeks and Lousy Canyon (Yavapai County), Sabino Canyon (Pima County), Sheehy Spring and O’Donnell Creek (Santa Cruz County), Cienega Creek (Pima and Santa Cruz counties), Redfield and Bass canyons (Graham and Cochise counties), Babocomari River (Santa Cruz and Cochise counties), the San Carlos and Blue rivers (Gila and Graham counties), Harden Cienega and Dix creeks, (Greenlee County), Eagle Creek (Graham and Greenlee counties), and Bonita Creek (Graham County) in Arizona (USFWS 2005a). Populations in the Salt and San Simon rivers have been extirpated. Establishment of new populations of Gila Chub has been attempted in six sites in Arizona; five sites remain extant and are included in the above list of occupied areas.


Status and Distribution in the Action Area


There is no suitable habitat, or known occurrences of this species, within the footprint of the proposed mine, and surveys for this species have not been conducted within the action area for the purposes of this project. Gila Chub hasve been reported recently, however, from the Las Cienegas NCA, approximately 12 miles upstream of the confluence of Cienega Creek with Davidson Canyon, and from the Cienega Creek Natural Preserve (owned and managed by Pima County); both of these reaches of Cienega Creek are located within the action area (Simms 2009; USFWS 2005b). In 2002, two Gila Chub were collected in the Cienega Creek Natural Preserve upstream of “railroad bridge” from a “deep pool” in the area covered by the Rincon Peak quadrangle map, on which coverage of Cienega Creek begins about 1 mile upstream of the Davidson Canyon confluence (Reinthal 2009). In 2005 and 2006, five reaches of Cienega Creek were sampled for fish during annual stream flow mapping by Pima Association of Governments. Gila Chub were “observed” in Stream Reach 3, immediately upstream of the Davidson Canyon confluence (USFWS 2005b, 2006). Although Stream Reach 2, immediately downstream of the Davidson Canyon confluence, is described as “the best habitat for chub and topminnow” (USFWS 2005b), no Gila Chub were reported in this reach in either 2005 or 2006 (USFWS 2005b, 2006). 


As part of an ongoing program established by the Bureau of Reclamation, Cienega Creek was one location in the Gila River basin where fish monitoring was conducted from 2007 through 2010 (Kesner and Marsh 2010; Marsh and Kesner 2011). Sampling was conducted at two locations in Cienega Creek: Station 1 (upstream of the confluence of Davidson Canyon) and Station 2 (downstream of the confluence with Davidson Canyon) (see Figure 8). No Gila Chub were taken at either station in 2007 and 2008 (Marsh and Kesner 2008; Kesner and Marsh 2009); one Gila Chub was collected at Station 1 in 2009 (Marsh and Kesner 2010); and five Gila Chub were collected at Station 1 in 2010 (Marsh and Kesner 2011). 


Additionally, Gila Chub have been documented in Empire Gulch in 1995 and in 2001 (USFWS 2005a), and within Cienega Creek during various survey efforts from 1985 to 1995 (Weedman et al. 1996). The BLM conducted fish sampling efforts in 2005, 2007, and 2008 within the lower and upper reaches of Cienega Creek and within Mattie Canyon in 2007 and 2008, and Gila Chub were captured during each effort (Ehret and Simms 2009). As part of an effort intended to create, enhance, and protect habitat for at-risk species within the Las Cienegas NCA, Caldwell et al. (2011) identified numerous suitable renovated pond sites for Gila Chub re-establishment within Upper and Lower Cienega Creek, and within other portions of the Empire Valley.


Gila Topminnow


Listing Status


Gila Topminnow (Poeciliopsis occidentalis occidentalis) was listed as endangered in 1967 without critical habitat (USFWS 1967). 


Taxonomy


The genus Poeciliopsis comprises 19 known species (USFWS 1998). Gila Topminnow originally was listed as Poeciliopsis occidentalis (USFWS 2008h). The species was later revised to include two subspecies, P. o. occidentalis (Gila Topminnow) and P. o. sonoriensis (Yaqui Topminnow) (AGFD 2001). USFWS has not yet published a technical correction in the Federal Register to reflect the common belief that these two entities are indeed separate species; therefore, the taxa listed under the ESA are 
P. o. occidentalis and P. o. sonoriensis, both of which receive full protection. 


Threats and Limiting Factors


The Gila Topminnow is highly vulnerable to adverse effects from nonindigenous aquatic species (USFWS 1998, 2008h). Predation and competition from nonindigenous fishes have been a major factor in its decline and continue to be a major threat to the remaining populations of Gila Topminnow. Additional threats include continued urban and suburban development, resulting in spring habitat development, stream and river channelization, aquifer and groundwater pumping, increased water pollution, and water diversions; and general habitat degradation resulting from drought, livestock grazing, mining, timber cutting, road maintenance, and recreation. All of these actions pose threats through increased erosion, intensified flood events, and decreased groundwater storage available to existing populations of Gila Topminnow and suitable habitats for reestablishment of Gila Topminnow populations.


Habitat


The habitat requirements of Gila Topminnows are broad; although preferring shallow, warm, fairly quiet waters, they also are easily acclimated to a much wider range of conditions including both lentic and lotic habitats with moderate currents (USFWS 1998, 2008h). Gila Topminnows formerly occupied headwater springs, vegetated margins, and backwater areas of intermittent and perennial streams and rivers (AGFD 2001), appearing to prefer shallow warm water in a moderate current with dense aquatic vegetation and algae mats. Gila Topminnows can withstand water temperatures from near freezing to 90°F to 100°F, and can live in a fairly wide range of water chemistries, pH ranging from 6.6 to 8.9, dissolved oxygen from 2.2 to 11 mg/L, and salinities from tap water to sea water. Gila Topminnows are omnivorous, likely using a broad spectrum of foods such as detritus and amphipod crustaceans; but also feeding voraciously on aquatic insect larvae, especially mosquitoes, when abundant (AGFD 2001).





Reproductive Biology


Gila Topminnows are viviparous, and females exhibit superfetation, in which two or more groups of embryos develop simultaneously at different stages (AGFD 2001; USFWS 2008h). The reproductive season normally lasts from April through November, but young may be produced year-round in some thermally stable springs. The typical brood size ranges from 10 to 15 young, with larger broods produced during the summer. Brood size and the onset of breeding can be influenced by several factors, such as food abundance, photoperiod, temperature, predation, and female size. Sexual maturity can be attained as early as 2 months or as late as 11 months following birth, depending on the season of birth.


Rangewide Distribution and Abundance


Historically, the Gila Topminnow was abundant in the Gila River drainage in New Mexico, Arizona, and Mexico and was one of the most common fishes of the Colorado River basin, particularly in the Santa Cruz system (AGFD 2001; USFWS 2008h). Presently, only 11 of the 15 recent natural Gila Topminnow populations are considered extant and only four (Cienega Creek, Monkey Spring, Cottonwood Spring, and Fresno Canyon) do not contain nonindigenous fish and, therefore, can be considered currently secure from nonindigenous fish threats. There have been at least 175 wild sites stocked with Gila Topminnow; however, topminnows persist at only 18 of these locations, including one site that is outside the historical range and four sites containing nonindigenous fish species. 


Arizona Distribution and Abundance


In Arizona, the Gila Topminnow historically was found in most perennial springs, streams, and vegetated margins of rivers in the Gila River drainage in Yavapai, Gila, Pinal, Maricopa, Graham, Greenlee, Cochise, Pima, Santa Cruz, and Yuma counties (AGFD 2001). Currently, disjunct populations are present in nine to 11 natural locations, 22 to 24 reintroduced locations within the Gila River drainage, and one location in the Bill Williams River drainage (Yerba Mansa). Of these locations, 15 are springs and the remainder consists of creeks and washes. 


Status and Distribution in the Action Area


There is no suitable habitat, or known occurrences of this species, within the footprint of the proposed mine, and surveys for this species have not been conducted within the action area for the purposes of this project. As part of an ongoing program established by the Bureau of Reclamation, Cienega Creek was one location in the Gila River basin where fish monitoring was conducted from 2007 through 2010 (Kesner and Marsh 2010; Marsh and Kesner 2011). Sampling was conducted at two locations in Cienega Creek (Station 1 and Station 2 [see Figure 78] as described above for the Gila Chub); and 26 Gila Topminnows were taken in 2007, 96 in 2008, 61 in 2009, and 255 in 2010 (Table 1). Lower Davidson Canyon Creek (from the confluence with Cienega Creek up to the location where a head cut forms a barrier to upstream movement) may provide suitable habitat for this species during high-water events. 


Gila Topminnows have been reported recently from the Las Cienegas NCA and from the Cienega Creek Natural Preserve within the action area (Simms 2009; USFWS 2005b). Gila Topminnows were considered “numerous” in Stream Reaches 2 and 3 in 2005 (USFWS 2005b), and in 2006, approximately 100 were collected immediately upstream of Stream Reach 2 (USFWS 2005a). Gila Topminnows have been reported in the past within additional reaches of Cienega Creek during various survey efforts from 1985 to 1995 (Weedman et al. 1996). USFWS (1998) reports that Gila Topminnows are found in over 13 km of Cienega Creek and that no nonnative fish are present within this stretch, representing the largest natural topminnow habitat known within the species entire range. Gila Topminnows were captured by the BLM within the lower and upper reaches of Cienega Creek in 2005, 2007, and 2008, and one was captured within Mattie Canyon in 2007 but none were observed in 2008 (Ehret and Simms 2009). Gila Topminnows within Cienega Creek have experienced statistically significant declines since 1989; however, the species has remained present in most of the sampling stations from 1989 through 2005, and appears to have expanded back into Mattie Canyon in 2006 (Bodner et al. 2007). As part of an effort intended to create, enhance, and protect habitat for at-risk species within the Las Cienegas NCA, Caldwell et al. (2011) identified numerous new suitable renovated pond sites for Gila Topminnow re-establishment within Upper and Lower Cienega Creek, and within other portions of the Empire Valley.





Table 1. Gila Topminnows Collected at Two Sampling Locations along Cienega Creek


			Station Number


			2007


			2008


			2009


			2010





			1


			11


			96


			56


			254





			2


			15


			0


			5


			1





			Total


			26


			96


			61


			255








Huachuca Water Umbel


Listing Status


The Huachuca water umbel (Lilaeopsis schaffneriana var. recurva) was listed as an endangered species on January 6, 1997 (USFWS 1997c). Critical habitat was designated on July 12, 1999 (USFWS 1999).


Critical Habitat Designation


Critical habitat for Huachuca water umbel includes seven units in the following areas: Sonoita Creek, Santa Cruz River, Scotia Canyon, Sunnyside Canyon, Garden Canyon, and the Verde River in Yavapai County; lower Gila River, San Pedro River, and Aravaipa Creek in Pinal and Graham counties; portions of Eagle Creek in Graham and Greenlee counties; and the upper Gila River in Catron, Grant, and Hidalgo counties, New Mexico (USFWS 1999). The PCEs of critical habitat include, but are not limited to, the following habitat components (USFWS 1999:37444):


1. Sufficient perennial base flows to provide a permanently or nearly permanently wetted substrate for growth and reproduction of Lilaeopsis;


A stream channel that is relatively stable but subject to periodic flooding, which provides for rejuvenation of the riparian plant community and produces open microsites for Lilaeopsis expansion;


A riparian plant community that is relatively stable over time and in which nonnative species do not exist or are at a density that has little or no adverse effect on resources available for Lilaeopsis growth and reproduction; and


In streams and rivers, refugial sites in each watershed and in each reach, including but not limited to, springs or backwaters of main stem rivers, allowing each population to survive catastrophic floods and recolonize larger areas.


There is no designated critical habitat for this species within the action area.


Taxonomy


In the genus Lilaeopsis, the species schaffneriana is one of five species in North America and contains only one variety, recurva (AGFD 2003). The USFWS originally listed this taxon as Lilaeopsis schaffneriana ssp. recurva (USFWS 1997c). As of November 13, 1999, however, L. schaffneriana var. recurva is used by USFWS in its List of Endangered and Threatened Plants (AGFD 2003). Subspecies recurva is used by other authorities.


Threats and Limiting Factors


Habitats for Huachuca water umbel are threatened by growing water demands and associated diversions and impoundments, livestock grazing (which contributes to the degradation of watersheds resulting in destructive flooding), introduction of invasive nonnative plant species, and sand and gravel mining (AGFD 2003; USFWS 2008f). Some wetland areas occupied by Huachuca water umbel have been invaded by nonnative plants, including Bermuda grass (Cynodon dactylon) and watercress (Rorippa nasturtium-aquaticum). There is evidence that water umbels are often outcompeted, and sometimes even eliminated, by these nonnative species. Huachuca water umbel seems to do best along stream courses where flooding and scouring periodically remove competing vegetation, situations where Huachuca water umbel persists because of its ability to recolonize from rhizomes. After spring floods scour a riparian system containing Huachuca water umbel, it is typically one of the first plants to reestablish. 


Habitat


The Huachuca water umbel is an herbaceous, semiaquatic to occasionally fully aquatic, perennial plant requiring perennial water, gentle stream gradients, and mild winters; occurring in cienegas or marshy wetlands at elevations ranging from approximately 2,000 to 6,000 feet above mean sea level within Sonoran desertscrub, grassland or oak woodland, and conifer forest vegetation communities (AGFD 2003; USFWS 1999). Plants can be found in unshaded or shaded sites in shallow water, saturated soil near seeps, or in springs and streams where it grows in submerged sand, mud, and/or silt in water depths ranging from 2.0–16.0 inches, but occasionally as deep as 10.0 inches. The current availability of habitat for the Huachuca water umbel is of concern as cienegas, perennial streams, and rivers in the desert southwest are becoming increasingly rare with estimates that up to 90% of the riparian habitat along Arizona’s major desert watercourses have been lost, degraded, or altered over the years; and this species only occupies a small portion of these rare habitats. 


Reproductive Biology


The Huachuca water umbel is an herbaceous, semi-aquatic perennial plant with slender, erect leaves that reproduces sexually through flowering and asexually from rhizomes, which is likely the primary reproductive mode (USFWS 1997c). An additional dispersal opportunity occurs as a result of the dislodging of clumps of plants, possibly allowing this species to re-root in different sites along an aquatic system during flooding or high-flow events. Flowering has been observed from March through October, although Huachuca water umbel typically flowers in June through August, with fruits developing in July through September (Arizona Rare Plant Committee n.d.[2002]).


Rangewide Distribution and Abundance


The currently known range of Huachuca water umbel includes southeastern Arizona and adjacent Sonora, Mexico (USFWS 1999). Within this range, the plant has been documented at 28 sites (Pima County 2001); 24 in Arizona and four in Mexico. Populations in Mexico are found along Black Draw, a few miles south of the San Bernardino NWR boundary and at Los Fresnos, approximately 2 miles south of the International Boundary southwest of the Huachuca Mountains. Huachuca water umbel apparently has been extirpated from six of the 28 previously documented sites (Pima County 2001), including four sites in Arizona: two sites at Saint David, Tucson (Santa Cruz River), and Monkey Springs (AGFD 2003). 


Arizona Distribution and Abundance


In Arizona, Huachuca water umbel has been documented at disjunct locations in Santa Cruz, Cochise, and Pima counties (AGFD 2003). In Santa Cruz County, it is known from Canelo Hills/Turkey Creek, Sonoita Creek, and the San Rafael Valley. Populations in Cochise County include the Huachuca Mountains, San Pedro River, and San Bernardino Valley. The majority of plants in Arizona are found along the San Pedro River. Prior to 2001, the only known extant sites in Pima County were at Empire Gulch in the Las Cienegas NCA (Pima County 2001). In 2001, two new populations were discovered in Pima County: one at the Cienega Creek Natural Preserve and one at Bingham Cienega. The Bingham Cienega Preserve population (or metapopulation) includes scattered groups of plants distributed throughout the preserve. 


Status and Distribution in the Action Area


Surveys for this species have not been conducted within the action area for the purposes of this project, and although habitat for this species may occur, there are no known occurrences of this species within the footprint of the proposed mine. Before 2001, the only known extant site of the Huachuca water umbel this species in Pima County was at Empire Gulch in the Las Cienegas NCA, which is within the action area (Pima County 2001). Since that time, this species has been found in other locations within the action area: in a small patch along Cienega Creek in the county’s reserve; iIn the Las Cienegas NCA, Huachuca water umbel is found from the confluence of Cienega Creek with Gardner Canyon north to the northern boundary of the NCA, and; in middle Cienega Creek during past survey efforts (AZHGIS 2011). The Huachuca water umbel populations within Las Cienegas NCA include (BLM 2011) (Figure 8, Appendix D): 1) 19 patches recorded between the headwaters of Cienega Creek near the southern boundary of the NCA, north to the confluence of Cienega Creek with Gardner Canyon; 2) 61 patches recorded between the confluence of Cienega Creek with Mattie Canyon, north to Powerline Road; 3) 16 patches recorded within Cienega Creek between the Narrows Powerline Road, north to the Narrows; 4) 1 patch recorded within Lower Empire Gulch between Rattlesnake Tank and the confluence with Cienega Creek; and 5) 3 patches recorded within Mattie Canyon between the spring source and the confluence with Cienega Creek. 


Jaguar


Listing Status


The Jaguar was listed as an endangered species in the U.S. portion of the species range on July 22, 1997 (USFWS 1997b), without critical habitat. The non-U.S. population was listed as endangered in 1972 (USFWS 2000). In 2008, the USFWS formalized its determination that a U.S. recovery plan for the Jaguar would not advance the conservation of the species (USFWS 2008e). In 2010, the USFWS announced that designation of critical habitat is of the Jaguar is prudent (USFWS 2010a). As a result, the USFWS, together with the Jaguar Recovery Team, is in the process of developing a recovery outline, with scientific population and habitat analyses, for Jaguars in the northern portion of their range, which will be considered in the preparation of a critical habitat proposal for the species.


Taxonomy


The Jaguar is the only extant representative of the genus Panthera in the Americas (Eizirik 2001). Recent studies have failed to find evidence for well defined subspecies of Jaguar; there is clinal north-south variation, but the differentiation within the supposed subspecies is larger than that between them and thus does not warrant subspecies subdivision due to the absence of a clear geographical subspecies structure. 


Threats and Limiting Factors


Current threats identified by USFWS include the development of infrastructure projects (e.g., pedestrian fences, etc.) along the U.S.-Mexico international border, which could impede the movements of Jaguars (USFWS 2008c). Recent drought and apparent climate change, resulting in habitat loss, fragmentation, 





Figure 8. Huachuca Water Umbel Locations.






and degradation, are thought to be a limiting factor within the range of this species in Arizona and New Mexico (e.g., the montane woodlands at higher elevations in the Santa Rita, Santa Catalina, and Huachuca mountains have all experienced drought and associated large-scale catastrophic wildfires in recent years). The legal or illegal killing of Jaguars and their potential prey species have also contributed to the historical decline of the species in the U.S.


Habitat


Jaguars are known from a variety of vegetation communities in North and South America, and in southern Sonora, Sinaloa, Nayarit, and Jalisco. Jaguars appear to prefer a warm, tropical climate, including lowland wet communities, swampy savannas or tropical rain forests (USFWS 2008c), but they are also known to occur in arid areas, including thornscrub, desertscrub, lowland desert, mesquite grassland, Madrean oak woodland, and pine-oak woodland communities of northwestern Mexico and southwestern U.S. (Boydston and López Gónzalez 2005; McCain and Childs 2008). Studies indicate that jaguars selectively use areas away from certain forms of human influence (USFWS 2008c). As part of the process of developing a recovery outline for jaguars in the northern portion of their range, and in the preparation of a critical habitat proposal for the species, habitat suitability criteria for the jaguar has been developed, and a map was produced delineating potential jaguar habitat (approximately 6.5 million acres) in Arizona and New Mexico (Hatten et al. 2003) (Figure 9).


Jaguars have relatively large home ranges and appear to select relatively intact habitats away from human settlements (USFWS 2008c). Jaguar home ranges are highly variable and depend on topography, available prey, and population dynamics and vary from 11–15 square miles in Belize and from 10–25 square miles for females in the dry and wet seasons, respectively, in Jalisco, Mexico (Brown and López González 2001; USFWS 2008c). The average home range of radio-collared male Jaguars in Venezuela was from 19–30 square miles. No home range studies have been conducted for Jaguars in northwestern Mexico or southwestern U.S.; however, McCain and Childs (2008), based on the use of camera-traps, report one Jaguar in south-central Arizona as having a minimum observed “range” of 525 square miles. 
In the U.S.-Mexico borderlands, peccaries (javelina) and deer are presumably dietary mainstays; range-wide, the list of prey taken by jaguars includes more than 85 species, including numerous species of turtles, birds, fish, and livestock (AGFD 2004).


Reproductive Biology


Jaguars generally breed year-round; however, at the south and north ends of their range, they may breed only in the spring (AGFD 2004; USFWS 2008c). Gestation period is approximately 100 days, and litters range from one to four cubs (usually two), and cubs remain with their mother for nearly two years. Females begin sexual activity at three years of age and males at four. Jaguars have been reported to live up to 11–12 years in the wild.


Rangewide Distribution and Abundance


Jaguars historically ranged from the southern U.S. (California, Arizona, New Mexico, Texas, and possibly Louisiana) to southern Argentina (AGFD 2004; USFWS 2008c). Currently, they range from the southwestern U.S. (Arizona, New Mexico and Texas) to Brazil and northern Argentina. Abundance and population trends for the Jaguar are not well known; however, 5,680 observations of jaguars have been reported at 535 separate locations throughout the species’ range during the past 10 years (USFWS 2010a). The Jaguar is known to be extant in about 3.4 million square miles, which represents 46% of its historical range; the probability of long-term survival of the Jaguar is considered high in 70% of the currently occupied range (over 2.3 million square miles), and it is considered to be extirpated in 37% of its historical range (Sanderson et al. 2002). 





Figure 9. JaguarSuitable habitat for the Jaguar within Southeastern Arizona.






The last Jaguar sightings in California, Texas, and Louisiana were documented in the late 1800s to early 1900s (Brown and López González 2001; USFWS 2008c). More than 60 Jaguars are reported as having been killed in Arizona and New Mexico between 1900 and 2000. Sightings in the U.S. in the late twentieth century to the present have occurred mainly along the U.S.-Mexico international border. Three records of a female with kittens have been documented in the U.S., although none since 1910, and no females have been confirmed in the U.S. since 1963. The most northern recently documented breeding population of Jaguars occurs about 130 miles south of the U.S.-Mexico international border.


Arizona Distribution and Abundance





The number of historical records of female Jaguars with young in Arizona suggests that there was once a breeding population in the state; however, because females have not been observed in the U.S. in nearly 50 years, Jaguars in the U.S. are thought to be part of a population originating (and breeding) in Mexico (USFWS 2008c). Additionally, it appears that Arizona does not support a significant Jaguar population because the southwestern U.S. lies at the extreme northern limit of the Jaguar’s range, and may support only marginal habitat for the species because of recent altered habitat from drought and associated large-scale catastrophic wildfires in recent years. Hatten et al. (2003) estimated that 21% to 30% of Arizona (23,940–34,200 square miles) is potentially suitable as Jaguar habitat; however, the species currently occurs on an occasional basis in only a small portion of this area. The habitat suitability map that was produced delineating potential Jaguar habitat indicated that there is approximately 6.5 million acres in Arizona and New Mexico (Hatten et al. 2003) (see Figure 9).


Historically, Jaguars have been reported at numerous locations in Arizona, as far north as the Grand Canyon; however, all Arizona records since 1965 have been in the southern portion of the state, one record near the Santa Cruz River and the other records in the Peloncillo, Baboquivari, Dos Cabezas, and Patagonia, and Santa Rita mountain ranges within Cochise, Pima, and Santa Cruz counties (Brown and López González 2001; USFWS 2008c) (see Figure 9). Two male Jaguars were repeatedly photographed in southeastern Arizona, one of which was the same individual that was observed in the Baboquivari Mountains in 1996, and this same male was captured, collared, and released in February 2009 (AGFD 2009; USFWS 2008c). Because tracking-collar data transmitted in the days following the capture and collaring indicated a reduced pattern of movement and foraging, the male was recaptured and evaluated by expert veterinarians at the Phoenix Zoo and he was diagnosed with severe and unrecoverable kidney failure so he was euthanized (AGFD 2009). 


Prior to 2011, the nearest known recent sighting of a Jaguar to the action area was in the Baboquivari Mountains in 2009: the easternmost portion of the range of this individual was located approximately 20 miles southwest of the action area (WestLand 2011a). In June of 2011, an unconfirmed sighting (AGFD Class II-7) of a Jaguar was reported in Mansfield Canyon in the Santa Rita Mountains in Santa Cruz County (personal communication, Eric Gardner, AGFD Non-Game Species Coordinator, 2011): this sighting was approximately 13 miles south of the proposed mine footprint and 8 miles south of the action area. On November 19, 2011, a confirmed sighting of a Jaguar occurred when it was treed by a mountain lion hunter and his dogs in a canyon in Cochise County (AGFD 2011).


Status and Distribution in the Action Area


Historically, there are several records of Jaguars from southern Arizona, three of which are known from the Santa Rita Mountains (Helvetia in 1917, base of Mt. Baldy in 1918, and Greaterville in 1919), and one from the Empire Mountains (1961) within the action area (Brown and López González 2001). There have been no confirmed sightings of Jaguars in the action area since 1961. 


Surveys for this species have not been conducted within the action area for the purposes of this project; however, the University of Arizona has received funding for a three-year project to detect and monitor Jaguars through the use of motion-sensor “trail” cameras along the northern boundary of the US-Mexico international border, from the Baboquivari Mountains in Arizona to the Animas Mountains in New Mexico (need reference). Most of the cameras are expected be located on public lands; although no specific sites have been selected, it is possible that some cameras will be located within the Santa Rita Mountains and possibly even within or adjacent to the action area. 


Lesser Long-nosed Bat


Listing Status 


The Lesser Long-nosed Bat was listed as endangered in 1988 without critical habitat (USFWS 1988). 
A recovery plan was completed in 1997 (USFWS 1997a). The recovery plan states that the Lesser Long-nosed Bat will be considered for down-elisting to threatened once three major maternity roosts and two post-maternity roosts in the U.S. and three maternity roosts in Mexico have remained stable or increased in size for at least 5 years, following the approval of the Recovery Team. Following a 5-year review of the status of Lesser Long-nosed Bat, USFWS determined that while Lesser Long-nosed Bat populations do not currently meet the definition of “endangered,” the protection afforded by the ESA is warranted because of the continued vulnerabilities of key roost sites (USFWS 2007c). 


Taxonomy


The Lesser Long-nosed Bat was originally listed as Leptoynycteris sanborni, Sanborn’s Long-nosed Bat (USFWS 1988). Wilkinson and Fleming (1996) support the classification of this bat as Leptonycteris curasoae. They further define two subspecies, L. c. curasoae (found in the southern portion of the range) and L. c. yerbabuenae (found in the northern portion of the range). Some researchers support the raising of L. c. yerbabuenae to specific status as Leptonycteris yerbabuenae (Cole and Wilson 2006). However, USFWS currently classifies the listed entity as Leptonycteris c. yerbabuenae. Information gathered during the 5-year status review indicates that additional investigation into the taxonomy of the Lesser Long-nosed Bat is warranted (USFWS 2007c).


Threats and Limiting Factors


Threats that have contributed to the current endangered status of the species include: roost disturbance and deterioration, border activities, recreation, vandalism, fire, vampire-bat control, mine closures, and forage availability (USFWS 2007c). The primary threats to the Lesser Long-nosed Bat are roost site loss or disturbance and impacts to forage availability. 


Habitat


In the U.S., suitable Lesser Long-nosed Bat habitat includes desert grasslands and shrublands up to the oak transition zone; plant communities typically occupied by the species are paloverde-saguaro, semidesert grassland, and oak woodland (USFWS 1997a). A suitable day roost, typically a cave or mine, is probably the most important habitat requirement; however, potentially suitable roosts must be within reasonable foraging distances of sufficient amounts of required foods (the nectar and pollen of paniculate agave flowers and the nectar, pollen, and fruit produced by columnar cacti). In Arizona, four species of paniculate agaves: Palmer’s agave (Agave palmeri), Parry’s agave (A. parryi), desert agave (A. deserti), and amole (A. schotti), and two columnar cacti; saguaro cactus and organ pipe cactus (Stenocereus thurberi), provide the main food sources for this nectivorous bat. The columnar cacti occur in lower-elevation areas of the Sonoran Desert region while the paniculate agaves are found primarily in higher-elevation areas, such as desert grasslands, shrublands, and montane habitats. Concentrations of food resources for this species are patchily distributed and available seasonally; cactus flowers and fruits are available during the spring and early summer, while blooming agaves are primarily available during mid- to late summer (typically from July through early October). 


Foraging areas experiencing regular, ongoing use, based on nectar and pollen production, may be of particular importance to the Lesser Long-nosed Bat, as they appear to select areas with evidence of high resource abundance in previous years (old floral stalks) suggesting site fidelity to particular agave stands (USFWS 2007c). A reduction in, or further fragmentation of, agave populations could have serious effects on bat behavior, forcing individual Lesser Long-nosed Bats to travel farther, to roost in suboptimal situations, or to compete with one another for food at remaining plants. These effects likely would be especially evident during years of low flower production, when energy expended by bats is appreciably higher. The Lesser Long-nosed Bat is known to fly long distances from occupied roost sites to foraging sites; night flights from maternity colonies to flowering columnar cacti have been documented in Arizona at distances of up to 15 miles, and in Mexico up to 38 miles. Lesser Long-nosed Bats have been documented using hummingbird feeders many miles away from the closest potential roost site, including during the winter in Tucson (Lowery et al. 2009). Lesser Long-nosed Bat visitation rates to individual agave plants appear to increase as the number of flowering umbels per plant increase and where blooming progresses to mid-inflorescence, and foraging rates appear to decrease as blooming moves to the top of plants (USFWS 2007c). 


Reproductive Biology


In Arizona, Lesser Long-nosed Bat roosts are typically occupied from April to as late as early November (Slauson 2000), although the species has been recorded at hummingbird feeders in Tucson during the winter (Lowery et al. 2009). During spring, adult females, most of which are pregnant, arrive in Arizona and gather into maternity colonies in the southwestern portion of the state at low elevations near concentrations of flowering columnar cacti (USFWS 2007c). Maternity colonies disband in July and August after the young are volant, and there is a decline of food resources around maternity roosts. 
A coincidental increase of blooming agaves results in most females and young moving north and east to late summer roosts, some moving to higher elevations (up to more than 6,000 feet above mean sea level), primarily in southeastern Arizona near high concentrations of blooming paniculate agaves. Dates of these seasonal movements, however, are variable from one year to the next based on observations (USFWS 1997a). 


Rangewide Distribution and Abundance


The Lesser Long-nosed Bat is found from southern Arizona and extreme southwestern New Mexico, through western Mexico, and south to El Salvador (USFWS 1997a). There were 17 known major Lesser Long-nosed Bat roost sites in Arizona and Mexico in the early 1990s and 12 major maternity roost sites. Based on surveys conducted in 1992 and 1993, it was estimated that more than 200,000 bats occupied 16 of the 17 sites and that the maternity roosts are occupied by more than 150,000 bats. Current population numbers of Lesser Long-nosed Bats exceed the levels known and recorded at the time of listing in 1988 (USFWS 2007c). Numbers of Lesser Long-nosed Bats at most of the roost sites in both the U.S. and Mexico are stable or increasing; however, the number of known roost sites has not increased significantly.


Arizona Distribution and Abundance


In southern Arizona, Lesser Long-nosed Bat roosts have been found from the Picacho Mountains (Pinal County) southwest to the Agua Dulce Mountains (Pima County), southeast to the Chiricahua Mountains (Cochise County), and south to the international boundary (USFWS 2008c). Individuals have also been observed near the Pinaleño Mountains (Graham County) and as far north as Phoenix and Glendale (Maricopa County) and from far southwestern New Mexico in the Animas and Peloncillo mountains (Hidalgo County) (USFWS 1997a). There are three known Lesser Long-nosed Bat maternity roosts (Copper Mountain, Bluebird, and Old Mammon) and approximately 40 total lesser long-nosed bat roosts in Arizona (USFWS 2007c). Population estimates at Arizona roosts (maternity and post-maternity) were identified in the Lesser Long-nosed Bat Recovery Plan (USFWS 1997a) are summarized in Table 2. 


Table 2. Lesser Long-nosed Bat Numbers at Selected 
Arizona Roosts Identified in the Recovery Plan


			Roost


			Current Numbers (approximate)





			Copper Mountain


			35,000





			Bluebird


			4,500





			Old Mammon


			6,300





			Patagonia Bat Cave


			41,500





			State of Texas


			21,000





			Hilltop


			200





			Source: USFWS (2007c).








According to USFWS (2007c), numbers provided in Table 2 do not accurately represent the total number of Lesser Long-nosed Bats in Arizona for the following reasons: 1) counts include a combination of maternity roosts and late-summer roosts; 2) only those roosts identified in the Lesser Long-nosed Bat Recovery Plan are monitored; 3) multiple counts at each roost each year are not conducted; and 4) roost-monitoring experience indicates that developing a definitive population estimate for this species is difficult. Bats found in maternity roosts early in the year could occupy late-summer roosts, resulting in double counting of some individuals. Furthermore, the number of Lesser Long-nosed Bats at any given roost fluctuates considerably each year and among years. 


In addition, researchers have found increasing, stable populations at roost sites not identified for monitoring in the Lesser Long-nosed Bat Recovery Plan, including steady increases in numbers of Lesser Long-nosed Bats at roost sites on Fort Huachuca in the Huachuca Mountains, based on monitoring over the past 10 years (USFWS 2007c). Known Lesser Long-nosed Bat maternity roosts are all more than 75 miles from the proposed project footprint; however, known major postmaternity roosts, including Patagonia Bat Cave and State of Texas, are within about 40 miles of the project footprint, and several small postmaternity roosts are closer. 


Status and Distribution in the Action Area


Recent Surveys 


Palmer Agave Surveys. Palmer aAgave surveys inof the vicinity of the project areaproposed mine footprint were conducted between June 16 and September 8,in 2008 (WestLand 2009e). Prior to the surveys, WestLand divided the project area into 2.47-acre units, for a total of 1,915 units. A random subset of 191 units (10%) was then selected for sampling; field sampling was ultimately conducted in 76 of these 191 units. Within each sampling unit, the southeast quarter (i.e., plot) was arbitrarily selected for detailed counts of living rosettes and flowering stems. 


Living rosettes were assigned to size classes as a measure of the health of the agave population under the assumption that size is representative of age. Flowering stems were assigned to one of two groups: flowered successfully or eaten by herbivores prior to flowering. The entire plot was then surveyed to determine the total number of successful flowering stems. Surveys were conducted between June 16 and September 8, 2008.


A regional analysis of Palmer agave numbers also was undertaken in 2008 to better understand the significance of the agave population on the Rosemont Copper property (WestLand 2009e). The analysis focused on the north and east sides of the Santa Rita Mountains and Empire Cienega and included the Rosemont Copper property outside the impact area. A total of 116 plots (averaging 10.5 acres; 1,218 acres total) was surveyed from available access roads and rosettes and successful flowering stems were counted. RAccording to WestLand, rosette density information from these plots is not directly comparable to the more intensively sampled plots in the impact area because of the difficulty seeing smaller rosettes from the road; h. However, successful flowering stems were considered readily visible from adjacent access roads, and these data are therefore potentially useful for comparing regional plots with plots in the impact area. 


WestLand surveyed for agave (Agave spp.) along approximately 22.4 linear miles (1,158 acres) of proposed utility corridors in 2009 (WestLand 2010), and approximately 38 acres of additional lands adjacent to the corridor in September 2011 (WestLand 2011e).


Bat Surveys. Bat surveys of the project area and vicinity were conducted in 2008 (WestLand 2009f), 2009 (Buecher et al. 2010), and 2010 (Buecher et al. 2010), and 2011 (WestLand 2011f). Methods included active and passive ultrasonic acoustic sampling at flowering agaves, infrared photography and observations of flowering agaves, and surveys of potential roost sites. 


In 2008, 143 potential bat roost sites (i.e., caves, mine shafts, and adits) were evaluated within the action area and surrounding region (WestLand 2009f). Of these 143 sites, 59 were within the proposed project footprint and 16 were near the project footprint. Acoustic and/or roost site surveys were conducted on a total of 20 different dates between August 4 and November 12, 2008, and ultrasonic acoustic surveys and infrared surveys were conducted on five evenings between August 11 and September 16, 2008. Because Lesser Long-nosed Bats often remain silent while foraging, several sites also were monitored in 2008 with night vision equipment to further document use of flowering agaves. 


In 2009, 37 sites were examined during eight field visits conducted in August, September, and October (Buecher et al. 2010). Survey efforts in 2009 focused on sites that supported nectar-feeding bats in 2008 and sites where the potential for bats was considered high, including 1) the Helena Mine complex, which is characterized by multiple entrances, supported small numbers of L. yerbabuenae in 2008; 2) Adit S and Adit R-47, where accumulations of insectivorous bat guano was found in 2008; 3) R-46, which was not visited in 2009 but was thought to have high potential for bat use; 4) Chicago Mine (referred to as Site 9 in WestLand 2009f), which supported small numbers of Leptonycteris in 2008; and 5) R-2 (located in Sycamore Canyon), where one L. yerbabuenae was found in 2008. 


In 2010, three of the sites that were previously surveyed, including one site that contained Lesser Long-nosed Bats in 2008 and 2009 (Helena Mine complex), were revisited (Buecher et al. 2011). Additionally, the BLM conducted surveys on their lands near Helvetia late in 2010, and Lesser Long-nosed Bats were observed roosting on abandoned mine land features (Hughes 2011).


In 2011, 33 sites were examined in ten field visits in July, August and September (WestLand 2011f). Some sites surveyed were used by bats in previous years, and additional mines not covered during prior surveys were also evaluated. Evaluations included mine entry (internal surveys) and/or external roost evaluations (emergence surveys). 


Survey Results


Palmer Agaves. WestLand (2009e) reported that Palmer agave densities in the project area ranged from a minimum of 0 plants/acre to a maximum of 440 plants/acre; the mean density is approximately 56.7 plants/acre (n = 76). These results are based on sampling of 46.9 acres, or about 1% of the 4,730-acre project area. The number of agaves in the entire project area was estimated to be between approximately 196,268 and 306,209. The mean density of successful flowering stems in the project area reported by WestLand was 1.18/acre; in comparison, the mean density of successful flowering stems on regional plots was 1.14/acre. From these data, WestLand estimated that about 2.5% of the rosettes produced successful flowering stems. The range of flowering stems was estimated to be between 3,951 and 7,187 within the impact area. Although the variability per acre was much greater on regional than impact-area plots, this difference is expected, given the much larger area included in the regional survey. 


During surveys of the proposed utility corridor, 371 agave locations were recorded in 2009, and many of the agave locations included more than one plant (WestLand 2010). A total of 53 Palmer’s agaves in 37 locations were recorded during the 2011 survey (WestLand 2011e).


Lesser Long-nosed Bats. In 2008, Lesser Long-nosed Bats were documented foraging regularly on agaves in the project area from late August to mid-September based on the results of acoustic and infrared surveys (WestLand 2009f). Lesser Long-nosed Bat calls were recorded at 23 of the 27 Palmer agave sites where acoustic surveys were successful (i.e., no equipment failures), and night vision equipment was successful in detecting frequent Lesser Long-nosed Bat visits to flowering Palmer agaves. 


Lesser Long-nosed Bats were documented roosting at three sites within the action area in 2008: Site 9 (the name was changed to Chicago Mine in Buecher et al. 2010), Site R-2, and the Helena Mine complex (Figure 10). The Chicago Mine was visited five separate times during 2008; approximately 12 to 15 Lesser Long-nosed Bats were present in August, and none were present in late September. The R-2 site was visited once in 2008, which resulted in the confirmed sighting of one Lesser Long-nosed Bat. A small colony of 20 to 30 Lesser Long-nosed Bats was roosting at the Helena Mine complex in 2008. Only one of these sites (Site 9/Chicago Mine) is within the proposed project footprint and is located within the proposed mine pit. Site R-2 is immediately adjacent to the southwestern portion of the proposed fence line of the preferred alternative. Lesser Long-nosed Bats also were found at the Helena Mine complex approximately 1 mile north-northeast of the fence line for the preferred alternative. 


In 2009, Lesser Long-nosed Bats were documented at the same three roosts at which they were detected in 2008 (see Figure 10). The Chicago Mine was visited two times in 2009, and approximately 32 Lesser Long-nosed Bats were documented exiting the mine. The R-2 site was visited three times in 2009, which resulted in a single Lesser Long-nosed Bat observed on August 25, 2009, more than 50 detected with acoustic sampling and infrared video cameras on September 3, 2009, and the presence of Lesser Long-nosed Bats was documented on October 13, 2009. At the Helena Mine complex, more than 5,000 Lesser Long-nosed Bats were detected during an exit count in September. 


In 2010, Lesser Long-nosed Bats were documented roosting only at the Helena Mine complex site; however, the Chicago Mine and R-2 sites were not surveyed (Figure 10). Significantly fewer (approximately 150) Lesser Long-nosed Bats were detected overall during exit counts in 2010 than in 2009 (more than 5,000) (Buecher et al. 2011). However, some of the emergence counts were stopped early because of inclement weather, so it is unclear whether the reduced counts were accurate representations of the number of bats at these roost locations. 


In 2011, Lesser Long-nosed Bats were documented roosting at the Helena Mine complex site, the Chicago Mine, and R-2 sites (WestLand 2011f) (Figure 10). At the Helena Mine complex, approximately 4,650 Lesser Long-nosed Bats were detected during an exit count in August, and during a second emergence count in September, approximately 2,021 Lesser Long-nosed Bats were recorded. At the Chicago Mine, one Lesser Long-nosed Bat was detected roosting in July. At the R-2 site, three Lesser Long-nosed Bats were detected roosting in July. 


In summary, the action area is located in the postmaternity dispersal region for Lesser Long-nosed Bat (maternity colonies in southwestern Arizona disband in July and August), and there are numerous Palmer agaves and at least three active roosts within the action area. Of these roosts, only Chicago Mine is in the proposed project footprint. Although dates of arrival at postmaternity sites are variable in Arizona from one year to the next, surveys in the action area in 2008, 2009, 2010, and 2011 indicate that Lesser Long-nosed Bats forage and occupy roosts in the area beginning at least in early August and, based on results at the Helena Complex, continuing into October. The large number of this species present at the Helena Mine complex in 2009 and 2011 indicates that this site could be a roost complex of regional importance to Lesser Long-nosed Bats.






Figure 10. Lesser Long-nosed Bat known roost locations.









Mexican Spotted Owl


Listing Status


The Mexican Spotted Owl was listed as a threatened species on March 16, 1993 (USFWS 1993b). The USFWS appointed the Mexican Spotted Owl Recovery Team in 1993, which produced the Mexican Spotted Owl Recovery Plan in 1995 (USFWS 1995a). The USFWS designated critical habitat for Mexican Spotted Owl, effective September 30, 2004 (USFWS 2004). 


Critical Habitat Designation


Approximately 8.6 million acres of critical habitat for Mexican Spotted Owl was designated in Arizona, Colorado, New Mexico, and Utah, mostly on federal lands (USFWS 2004). Within this area, critical habitat is limited to areas that meet the definition of protected and restricted habitat, as described in the recovery plan. Protected habitat includes all known owl sites and all areas within mixed-conifer or pine-oak habitat with slopes greater than 40% where timber harvest has not occurred in the past 20 years. Restricted habitat includes mixed-conifer forest, pine-oak forest, and riparian areas outside protected habitat. The action area overlaps approximately 430 acres of the far northeast corner of critical habitat Unit BR-W-12 in Santa Cruz and Pima counties; however, there are no recent documented occurrences of Mexican Spotted Owls within designated critical habitat in the action area, thus it is considered unoccupied.


The PCEs for Mexican Spotted Owl critical habitat were determined from studies of their habitat requirements and information provided in the Recovery Plan (USFWS 2004). Since owl habitat can include both canyon and forested areas, PCEs were identified in both areas (USFWS 2004:53211): 


Primary constituent elements related to forest structure include the following:


A range of tree species, including mixed conifer, pine-oak, and riparian forest types, composed of different tree sizes reflecting different ages of trees, 30% to 45% of which are large trees with diameter at breast height (dbh) of 12 inches or more;


A shade canopy created by the tree branches covering 40% or more of the ground; and,


Large, dead trees (snags) with a dbh of at least 12 inches.


Primary constituent elements related to the maintenance of adequate prey species include the following:


High volumes of fallen trees and other woody debris;


A wide range of tree and plant species, including hardwoods; and


Adequate levels of residual plant cover to maintain fruits and seeds, and allow plant regeneration.


Primary constituent elements related to canyon habitat include one or more of the following:


Presence of water (often providing cooler and often higher humidity than the surrounding areas);


Clumps or stringers of mixed-conifer, pine-oak, pinyon-juniper, and/or riparian vegetation;


Canyon wall containing crevices, ledges, or caves; and


High percent of ground litter and woody debris.


The forest habitat attributes listed above usually are present with increasing forest age, but their occurrence may vary by location, past forest management practices or natural disturbance events, forest-type productivity, and plant succession. These characteristics may also be observed in younger stands, especially when the stands contain remnant large trees or patches of large trees. Certain forest management practices may also enhance tree growth and mature stand characteristics where the older, larger trees are allowed to persist. 


Taxonomy


The Mexican Spotted Owl, Strix occidentalis lucida, is one of three subspecies in the species S. occidentalis: the other two subspecies are the Northern Spotted Owl (S. o. caurina) and the California Spotted Owl (S. o. occidentalis) (AGFD 2005). 


Threats and Limiting Factors


Potential threats to Mexican Spotted Owl habitat include domestic and wild ungulate grazing, recreation, fuels reduction treatments, wildfire, resource extraction (e.g., timber, oil, gas), and urban or rural development (USFWS 1995a; 2008c). West Nile Virus also has the potential to adversely impact the Mexican Spotted Owl and has been documented in Arizona, New Mexico, and Colorado, and preliminary information suggests that owls may be highly vulnerable to this disease (Courtney et al. 2004). Unfortunately, because of the secretive nature of owls and the lack of intensive monitoring of banded birds, it will be difficult to know when owls contract the disease or the extent of the impacts of West Nile Virus to the Mexican Spotted Owl rangewide.


Habitat


The Mexican Spotted Owl occurs in disjunct localities on isolated mountain systems and canyons within mature mixed-conifer, pine-oak, and riparian forests (USFWS 1995a, 2004). Mature mixed-conifer forests occupied by Mexican Spotted Owls are mostly composed of Douglas-fir (Psuedotsuga menziesii), white fir (Abies concolor), limber pine (Pinus flexilis), and/or blue spruce (Picea pungens); pine-oak forests are mostly composed of ponderosa pine (P. ponderosa) and Gambel oak (Quercus gambellii); and riparian forests are dominated by various species of broadleaf deciduous trees and shrubs. These riparian forests can be important linkages between otherwise isolated subpopulations of owls. Owls are also found in canyon habitat dominated by vertical-walled rocky cliffs (including caves, ledges, and other areas that provide protected nest and roost sites) within complex watersheds such as tributary side canyons. Canyon habitats occupied by Mexican Spotted Owls may include small isolated patches or stringers of forested vegetation (i.e., stands of mixed-conifer, ponderosa pine, pine-oak, pinyon-juniper, and/or riparian vegetation) in which owls regularly roost and forage. Owls are usually found in areas with some type of water source (i.e., perennial streams, creeks, springs, ephemeral water, small pools from runoff, reservoir emissions, etc.).


Owl foraging habitat includes a wide variety of forest conditions, canyon bottoms, cliff faces, tops of canyon rims, and riparian areas (USFWS 1995a, 2004). Owls generally use a wider variety of forest conditions (mixed conifers, pine-oak, ponderosa pine, pinyon-juniper) for foraging than they use for nesting/roosting. The primary Mexican Spotted Owl prey are woodrats (Neotoma spp.), peromyscid mice (Peromyscus spp.), and microtine voles (Microtus spp.), foraged most frequently from unlogged forests containing uneven-aged stands of Douglas-fir and white fir with a strong component of ponderosa pine (Ganey and Balda 1994). There is strong evidence that Spotted Owls select habitats according to the distribution of their prey (Ward 2001). 


Reproductive Biology


Mexican Spotted Owls typically select areas providing vertical structure and high plant species richness that contain a number of large trees of different types; nests are typically observed in either mixed-conifer or Douglas-fir habitat, and roost and nest trees are typically the oldest and largest within stands (Ganey and Balda 1989, 1994; Seamans and Gutierrez 1995; USFWS 2011c). Ganey et al. (2000) recorded several tree species at roost sites, suggesting that mixed-conifer forests dominated by Douglas-fir, pine-oak and riparian forests with high tree diversity are highly important to the owl. Nestlings fledge in 4 to 5 weeks and disperse in September and October into a variety of habitats ranging from high-elevation forests to pinyon-juniper woodlands and riparian areas surrounded by desert grasslands (USFWS 2011c). Long-distance dispersal by juveniles demonstrates that they use widely spaced islands of suitable habitat connected at lower elevations by pinyon-juniper and riparian forests.


Rangewide Distribution and Abundance


The range of the Mexican Spotted Owl extends from the southern Rocky Mountains in Colorado and the Colorado Plateau in southern Utah southward through Arizona, New Mexico, and far western Texas, through the Sierra Madre Occidental and Oriental, to the mountains at the south end of the Mexican Plateau (USFWS 2008d). Ninety-one percent of known owls existing in the U.S. between 1990 and 1993 occurred on land administered by the Forest Service (USFWS 2004). During 2002, the Forest Service reported 987 Protected Activity Centers (PACs) in Arizona and New Mexico, and there were 15 known PACs in Colorado, 105 PACs in Utah, and 43 PACs on National Park Service (NPS) lands in Arizona. Therefore, 1,176 total PACs had been identified at that time, leading the USFWS to estimate the total known owl numbers on federal lands in the southwestern U.S. ranging from 1,176 to 2,352 (USFWS 2004). Recent population estimates of Mexican Spotted Owls are 2,160 throughout the entire U.S. and 2,074 in Arizona and New Mexico (USFWS 2008c): approximately 2,950 (± 1,067) Mexican Spotted Owls in the Upper Gila Mountains Recovery Unit alone (Ganey et al. 2000); approximately 1,025 PACs established on National Forest Service lands in Arizona and New Mexico (USFWS 2008c); and 758 owl sites from 1990 to 1993 and 1,222 owl sites from 1990 to 2004 (USFWS 2011b). The Recovery Team reported 1,301 owl sites known today in the U.S. portion of the owl’s range; approximately 94% of the PACs on national forests in the region are occupied, and approximately 10% of the PACs are within wilderness areas (USFWS 2011b). 


Arizona Distribution and Abundance


Mexican Spotted Owls are widely but patchily distributed in Arizona, being found in all but the arid southwestern portion of the state; known from the Colorado Plateau in northern Arizona, the Basin and Range Mountains of the southeastern part of the state, and the transition zone between these provinces in central and east-central Arizona (Ganey and Balda 1989; USFWS 1993b). The largest concentration of Mexican Spotted Owls in Arizona occurs in the central and east-central forests along the Mogollon Rim, in the White Mountains, and on the volcanic peaks near Flagstaff. In southern Arizona, Mexican Spotted Owls have been found in the Atascosa (Pajarito), Santa Rita, Santa Catalina, Patagonia, Whetstone, Galiuro, Huachuca, Chiricahua, Pinaleño, Superstition, Sierra Ancha, Mazatzal, and Bradshaw mountains. Owls are located at scattered sites on the Kaibab Plateau and the Navajo Reservation, and there are also historic records from the Hualapai Mountains in northwestern Arizona. Current information indicates that there are 43 PACs on NPS lands in Arizona. Evidence suggests that wide population fluctuations may be common for populations of owls (USFWS 2004); a 10% or greater population decline has been reported from central Arizona (Seamans et al. 1999). 


Status and Distribution in the Action Area


The Coronado compiled information on Mexican Spotted Owl PAC locations in the northern Santa Rita Mountains, and there are no documented Mexican Spotted Owl records or PACs within the action area. The closest is the Ramanote Canyon PAC, which is located approximately 0.7 mile to the west-southwest (Figure 11, Table 31). The action area overlaps approximately 430 acres of the far northeast corner of critical habitat Unit BR-W-12 in Santa Cruz and Pima counties. 


Table 1. Mexican Spotted Owl PACs in the Vicinity of the Rosemont Action Area


			Forest Service PAC Name and Number


			Approximate Distance from Fence Line of Preferred Alternative 
(miles)


			Approximate Distance from Rosemont Action Area
(miles)


			Notes





			Ramanote Canyon (#0502019)


			4.8


			0.7


			There has not been any formal presence/absence information available for this PAC since 2001, when a male was confirmed at the site.





			Sawmill Canyon (#0502013)


			5.6


			1.3


			There has not been any formal presence/absence information for the Sawmill Spring PAC since 1995, when a nesting pair was confirmed, but nesting failed.





			Florida Spring (#0502001)


			6.4


			2.5


			There has not been any confirmed occupation information for the Florida Spring PAC since 1995.








Ocelot


Listing Status


The Ocelot was listed as an endangered species in the U.S. portion of the range on July 21, 1982 (USFWS 1982), without critical habitat. Recovery of the Ocelot was originally addressed in Listed Cats of Texas and Arizona Recovery Plan (USFWS 1990). An updated draft recovery plan has since been released (USFWS 2010b).


Taxonomy


Two Ocelot subspecies historically ranged into the U.S.: the Texas Ocelot (Leopardus pardalis albescens) and the Sonora (L. p. sonoriensis) Ocelot.


Threats and Limiting Factors


Threats to Ocelots generally include habitat loss (primarily as a result of brush clearing), habitat fragmentation, logging, hunting (legal and illegal), and predator control (USFWS 2008c). Habitat conversion, fragmentation, and loss are believed to have replaced hunting as the major threat to the species, as connectivity among Ocelot populations or colonization of new habitats is being compromised by continued highway construction (also causing increased road mortality) and human population growth and development throughout the Ocelot’s range (USFWS 2010).


Habitat


Ocelots occur primarily within subtropical thorn forest, thornscrub, and dense, brushy thickets at elevations below 8,000 feet above mean sea level or in other dense vegetation (>75% canopy cover) with suitable amounts of prey (i.e., rabbits, rodents, birds, and lizards) in tropical rainforest, pine forest, gallery 





Figure 11. Nearby Mexican Spotted Owl PACs and designated critical habitat.






forest, riparian forest, semideciduous forest, and dry tropical forest, to savanna, shrublands, and marshlands (USFWS 2010). The average home range for adult resident Ocelots in south Texas was 15.18 km2; 17.67 km2 for males and 11.04 km2 for females. Male Ocelots tend to travel more than females, and home ranges for both sexes are significantly larger during winter than summer. This species’ diet primarily consists of rodents, but includes a wide variety of small vertebrates and large invertebrates, such as mammals, birds, reptiles, amphibians, fish, and insects (AGFD 2010). Ocelots hunt both on the ground and in trees, sometimes even catching birds perched in trees. In Arizona and Sonora, little is known about ocelot habitat use (AGFD 2010).


Reproductive Biology


The gestation period for the Ocelot is estimated to be between 70 and 80 days, and the majority of births in Texas occur between August and early December (USFWS 1990, 2010b). The female normally will have two to four kittens in autumn. However, lactation has been documented in June, October, November, and December, and kittens have been observed in September and December. 


Rangewide Distribution and Abundance


Historically, Ocelots are believed to have ranged over much of Texas, southeastern Arizona, the west and east coasts of Mexico, and Central and South America, with individuals found as far south as northern Argentina (USFWS 2002b). Currently, individuals are still found in suitable habitat in southern Texas, Arizona, Mexico, and South and Central America; however, population estimates throughout the range of the Ocelot are unavailable (USFWS 1990). Ocelot populations appear to be rebounding in parts of its range, where large forests and sufficient prey are available, despite the presence of human development, possibly because of a decrease in hunting since the end of the 1980s (USFWS 2010). 


Arizona Distribution and Abundance


Several unconfirmed sightings of Ocelots have been made in Arizona in recent years, but until recently, the last confirmed account was of an Ocelot that was shot on Pat Scott Peak in the Huachuca Mountains in 1964 (López González et al. 2003). Four confirmed reports of ocelots have been received in Arizona since 2009: one from Gila County and three from Cochise County (USFWS 2011e). An Ocelot was photographed by a remote camera in Cochise County on November 7, 2009 (Arizona Game and Fish Department 2010). In April 2010, an Ocelot was found dead along SR 60 between Superior and Globe. In 2011, the AGFD confirmed the presence of an Ocelot on private property in the Huachuca Mountains (Cochise County) (AGFD 2011a) on February 8, and on May 26 a trail camera in the Huachuca Mountains (Cochise County) snapped another photo of an Ocelot (AGFD 2011b). Two of the Ocelots photographed in Cochise County were likely the same individual (USFWS 2011e). 


Status and Distribution in the Action Area


According to the AGFD Heritage Database Management System, there are no confirmed recent sightings of Ocelot near the Santa Rita Mountains and there are no recent or historic records of Ocelots in the action area. Surveys for this species have not been conducted within the action area for the purposes of this project.; however, the University of Arizona has received funding for a three-year project to detect and monitor Jaguars through the use of motion-sensor “trail” cameras along the northern boundary of the US-Mexico international border, from the Baboquivari Mountains in Arizona to the Animas Mountains in New Mexico (need reference). Most of the cameras are expected be located on public lands; although no specific sites have been selected, it is possible that some cameras will be located within the Santa Rita Mountains and possibly even within or adjacent to the action area. Although this project is focused on detecting and monitoring Jaguars, the presence of Ocelots may also be detected with these cameras.  


Pima Pineapple Cactus


Status


Pima pineapple cactus was listed as an endangered species on September 23, 1993 (USFWS 1993a) without critical habitat. Factors that contributed to the listing include habitat loss and degradation, habitat modification and fragmentation, limited geographical distribution and species rareness, illegal collection, and difficulties in protecting areas large enough to maintain functioning populations. A 5-year review, completed in 2007, recommended no change to the Pima pineapple cactus classification as an endangered species (USFWS 2007a). 


Taxonomy 


Three subspecies are currently recognized within C. robustispina (USFWS 2007a). The three Pima pineapple cactus subspecies are found in the following general areas: C. robustispina ssp. robustispina 
(= C. scheeri var. robustispina) is found in south-central Arizona (Pima and Santa Cruz counties) and northern Sonora, Mexico; C. robustispina ssp. uncinata is found in Cochise County, Arizona, to Doña Ana County, New Mexico, El Paso County, Texas, and northern Chihuahua, Mexico; and C. robustispina ssp. scheeri is located in Eddy County, New Mexico, south-central Texas, and into Chihuahua and Coahuila, Mexico. Baker (2005) found distinct geographical gaps between Pima pineapple cactus and the other subspecies, which occur in southeastern Arizona, New Mexico, and Texas, and that the subspecies are morphologically coherent within their respective taxa (Baker 2004). The geographical and morphological work completed by Baker supports the idea that the sub-specific groups within 
C. robustispina are discrete and merit separate taxonomic status as subspecies (USFWS 2007a).


Threats and Limiting Factors


Residential and commercial developments are the greatest threats to Pima pineapple cactus and its habitat; other threats include habitat loss and fragmentation, competition with nonnative species, loss of the existing seed bank, grazing, illegal plant collection, prescribed fire, mining, and inadequate regulatory mechanisms (USFWS 1993a, 2007a, 2008a). Habitat in the southern portion of the Altar Valley is now dominated by Lehmann lovegrass, and it is hypothesized that fire-induced mortality of Pima pineapple cactus increases with Lehmann lovegrass density (USFWS 2007a). Buffelgrass (Pennisetum ciliare) is now common in vacant areas in the city of Tucson and along roadsides, notably in the rights-of-way along Interstate 10 and SR 86, and may also pose a threat to Pima pineapple cactus. Transplanting Pima pineapple cactus is not likely to contribute significantly to the overall population as recent studies have demonstrated that transplanted individuals have low levels of survival, and past efforts have had only limited success. Land ownership patterns within the range of this species in Arizona complicate the protection of habitat and individuals for this species: approximately 10% of potential habitat is on federal land (most of which is either at the edge of the plant’s range or in scattered parcels), and the remaining 90% is on tribal, state, and private lands (USFWS 2004b). 


Habitat


In general, Pima pineapple cactus is found in vegetation communities characterized as either Sonoran Desertscrub (Arizona Upland subdivision) or Semidesert Grassland, or a combination of the two, and it is often associated with the following shrub species: desert zinnia (Zinnia sp.), snakeweed (Gutierrezia sarothrae), burroweed (Isocoma tenuisecta), and buckwheat (Eriogonum spp.) (USFWS 2007a). Within its relatively limited range, Pima pineapple cactus generally grows on slopes less than 10% and along the tops (upland areas) of alluvial bajadas within a range of soil types and depths at elevations between 2,360 and 4,000 feet above mean sea level (USFWS 2007a, 2008a). 


Reproductive Biology


Little is known about the reproductive biology of Pima pineapple cactus (USFWS 2007a). Recruitment may be triggered by the quality and timing of precipitation, and possibly temperature; however, there is little evidence to support this claim (Baker 2005). A recent study of pollination concluded that the major pollinator is Diadasia rinconis, a ground-nesting, solitary, native bee, and that Pima pineapple cactus is an obligate out-crosser (not self-pollinating), so plants need to be within approximately 2,000 feet of each other in order to facilitate effective pollination (McDonald 2005). The sole presence of Pima pineapple cactus may not be enough to attract pollinators; pollination appears to be more effective when other species of native cacti are near areas supporting Pima pineapple cactus, as Diadasia rinconis also pollinate other species of native cacti.


Rangewide Distribution and Abundance


Pima pineapple cactus occur in southeast Arizona and northern Sonora, Mexico; however, no significant populations have been documented in Sonora or elsewhere in Mexico, and it is difficult to measure abundance and population trends for this species (USFWS 2007a). A recent Pima pineapple cactus population estimate of 100,000 to 150,000 was submitted to the USFWS as part of the 5-year review effort for the species; however, this estimate was not considered reliable because of numerous issues. There are distinct geographic gaps between the distribution of this subspecies and that of the nearest subspecies in New Mexico (Baker 2005). 


Arizona Distribution and Abundance


In Arizona, Pima pineapple cactus is found south of Tucson, in Pima and Santa Cruz counties, distributed at very low densities throughout the Altar and Santa Cruz valleys between the Baboquivari Mountains to the west and the Santa Rita Mountains to the east (USFWS 2007a). The USFWS does not know how many acres of suitable Pima pineapple cactus habitat are currently available, or how many acres existed historically, or why numerous acres of apparently suitable habitat within Pima and Santa Cruz counties are currently unoccupied by this species (USFWS 2007a, 2009).


Status and Distribution in the Action Area


Recent Surveys


In 2008, species-specific surveys for Pima pineapple cactus were conducted along a preliminary water pipeline corridor route (WestLand 2009a), which has since been dropped because it was decided that the water pipeline alignment should follow the TEP power line and secondary access road corridor. Hence, in 2009, a new preferred corridor route was selected, and additional surveys were conducted (WestLand 2009b) (Figure 12). The preferred 2009 corridor route extends from just east of the town of Sahuarita to the east side of Lopez Pass in the Santa Rita Mountains, a linear distance of approximately 22.4 miles. The width of the area surveyed by WestLand ranged from 150 feet to approximately 650 feet (the width of proposed surface disturbance within the survey corridor is expected to be approximately 50 feet). Approximately 18.5 miles of the preferred corridor route were surveyed in 2009; the easternmost 3.2 miles were not surveyed because it was determined that the area has no potential for Pima pineapple cactus occurrence because of the presence of steep slopes, sandy washes, and bedrock. 





Figure 12. Pima pineapple cactus locations.






The survey followed guidelines provided by USFWS in the document entitled Pima Pineapple Cactus 3 Tier Survey Methods (Roller 1996). Surveyors walked parallel transects spaced approximately 15 feet apart in order to achieve 100% coverage of the survey area. The survey area was covered in a single pass. Coordinates for all Pima pineapple cactus found during the survey were entered into a handheld Trimble global positioning system (GPS) unit. Pima pineapple cacti were tagged with a unique number, and information was collected on the number of stems and general health of each plant. 


Current Status and Distribution


This species is not known or expected to occur within the mine footprint but is found at lower elevations west of the mine site, where the utility corridor is proposed. Forty-four living Pima pineapple cacti (Appendix ED) have been found within the preferred TEP and water pipeline corridor (see Figure 12; WestLand 2009a, 2009b, 2010b). Given that the width of proposed surface disturbance within the survey corridor is 50 feet, it is likely that several of these cacti would be avoided during project construction. The total impact area (i.e., potentially suitable Pima pineapple cactus habitat along the selected alternative route) is estimated to be approximately 24.4 acres (8.4 permanent, 16.0 temporary).


Southwestern Willow Flycatcher 


Listing Status 


The Southwestern Willow Flycatcher (Empidonax traillii extimus) was listed as endangered, without critical habitat, on February 27, 1995 (USFWS 1995b). Critical habitat was later designated on July 22, 1997 (USFWS 1997d), and a correction notice was published in the Federal Register on August 20, 1997, to clarify the lateral extent of the designation (USFWS 1997e). On May 11, 2001, the 10th Circuit Court of Appeals set aside critical habitat in those states under the 10th Circuit Court’s jurisdiction (New Mexico), and the USFWS decided to set aside critical habitat in all other states (California and Arizona) until it could reassess the economic analysis. On October 19, 2005, the USFWS redesignated critical habitat for the Southwestern Willow Flycatcher (USFWS 2005c). 


A final recovery plan was released including detailed papers on management issues, describing the reasons for endangerment and the current status of Southwestern Willow Flycatcher, addressing important recovery actions, and providing recovery goals (USFWS 2002c). Recovery for the Southwestern Willow Flycatcher would be achieved by reaching numerical and habitat-related goals for specific management units established throughout the subspecies range and by establishing long-term conservation plans. The project footprint and action area are located in the Middle Gila–San Pedro Management Unit of the Gila Recovery Unit.


Critical Habitat Designation


A total of 737 river miles (totaling approximately 120,824 acres) across various counties in southern California, Arizona, New Mexico, southern Nevada, and southern Utah was included in the final critical habitat designation for Southwestern Willow Flycatcher (USFWS 2005c). The lateral extent of critical habitat includes areas within the 100-year floodplain. PCEs for Southwestern Willow Flycatcher are as follows (USFWS 2005c:60912): 


1. 	Riparian habitat in a dynamic successional riverine environment (for nesting, foraging, migration, dispersal, and shelter) that comprises


a. 	Trees and shrubs that include, but are not limited to, willow species, box elder, saltcedar, Russian olive, cottonwood, stinging nettle, alder, ash, poison hemlock, blackberry, oak, rose, false indigo, Pacific poison ivy, grape, Virginia creeper, Siberian elm, and walnut.


b. 	Dense riparian vegetation with thickets of trees and shrubs ranging in height from 2 to 30 m (6–98 feet). Lower-stature thickets (2–4 m, or 6–13 feet tall) are found at higher elevation riparian forests, and tall-stature thickets are found at middle- and lower-elevation riparian forests; 


c. 	Areas of dense riparian foliage at least from the ground level up to approximately 4 m (13 feet) aboveground or dense foliage only at the shrub level, or as a low, dense tree canopy; 


d. 	Sites for nesting that contain a dense tree and/or shrub canopy (the amount of cover provided by tree and shrub branches measured from the ground) (i.e., a tree or shrub canopy with densities ranging from 50%–100%); or


e. 	Dense patches of riparian forests that are interspersed with small openings of open water or marsh, or shorter/sparser vegetation that creates a mosaic that is not uniformly dense. Patch size may be as small as 0.1 hectare (0.25 acre) or as large as 70 hectare (175 acres).


2. 	A variety of insect prey populations found within or adjacent to riparian floodplains or moist environments, including flying ants, wasps, and bees; dragonflies; flies; true bugs; beetles; butterflies/moths and caterpillars; and spittlebugs.


There is no designated critical habitat for this species within the action area; however, on August 15, 2011, the USFWS proposed to revise designated critical habitat for the Ssouthwestern Wwillow Fflycatcher to add an additional 2,090 stream miles. One area proposed for critical habitat occurs within the action area along Cienega Creek from its confluence with Empire Gulch to its confluence with Stevenson Canyon (4.4 stream miles), where a. Southwestern Willow Flycatcher was documented in 2001; therefore, proposed critical habitat within the action area may be considered occupied (Ellis et al. 2008) (Figure 13).


Taxonomy


The southwestern subspecies E. t. extimus described by Phillips (1948) has been accepted by most authors, and recent research (Paxton et al. 2008) concluded that it is genetically distinct from the other Willow Flycatcher subspecies (Sogge et al. 2010). The Willow Flycatcher subspecies are distinguished primarily by subtle differences in color and morphology and by habitat use, and the Southwestern Willow Flycatcher is one of four subspecies currently recognized (Sogge et al. 2010). 


Threats and Limiting Factors


Reasons for the decline of the Southwestern Willow Flycatcher have been attributed primarily to loss, modification, and fragmentation of riparian breeding habitat, along with a variety of other factors, including loss of wintering habitat and brood parasitism by the brown-headed cowbird (Molothrus ater) (Sogge et al. 1997, 2010; USFWS 2002c). Habitat loss and degradation are caused by a variety of factors, including 1) urban, recreational, and agricultural development; 2) water diversion and groundwater pumping; 3) river channelization; 4) dam construction; 5) livestock grazing; and 6) fire. Fire is an increasing threat to Willow Flycatcher habitat, especially in monotypic saltcedar (Tamarix sp.) vegetation and where water diversions or groundwater pumping desiccates riparian vegetation. Feeding sites for cowbirds are enhanced by the presence of livestock and range improvements (such as water tanks and corrals), agriculture, urban areas, golf courses, bird feeders, and trash areas. Coupled with habitat fragmentation, proximity of cowbird feeding areas to flycatcher breeding habitat may lead to an increase in cowbird parasitism of flycatcher nests. 





Figure 13. Southwestern Willow Flycatcher proposed critical habitat and Empire Gulch MAPS station.






Habitat


The Southwestern Willow Flycatcher breeds in dense riparian habitats where surface water is present or where soil moisture is high enough to maintain the appropriate vegetation characteristics (Sogge et al. 2010). These habitats primarily contain willow species (Salix spp.), including coyote willow (S. exigua) and Goodding willow, but typically also contain boxelder (Acer negundo), saltcedar, Russian olive (Elaeagnus angustifolia), live oak (Quercus agrifolia), buttonbush (Cephalanthus sp.), cottonwood (Populus spp.), alder (Alnus spp.), blackberry (Rubus ursinus), and stinging nettle (Urtica spp.) (Sogge et al. 1997, 2010). Based on the diversity of plant species and complexity of habitat structure, four basic habitat types are described for Southwestern Willow Flycatcher: monotypic willow, monotypic exotic, native broadleaf dominated, and mixed native/exotic (Sogge et al. 1997). Saltcedar, once believed by some to be a lower-quality habitat type than native vegetation, is an important component of the nesting and foraging habitat of Southwestern Willow Flycatcher in Arizona and other parts of its range (Smith et al. 2002; Sogge et al. 2005). In 2001 in Arizona, 323 of the 404 (80%) known flycatcher nests (in 346 territories) were in saltcedar. Comparisons of reproductive performance, prey populations, and physiological conditions have demonstrated no difference between success rates for Southwestern Willow Flycatchers breeding in native habitats and those breeding in areas dominated by saltcedar (Sogge et al. 2005). At Cook’s Lake Cienega, Southwestern Willow Flycatchers nested annually in young mesquites immediately adjacent to “traditional” nesting habitat (i.e., buttonbush, cottonwood, willow, and ash) from 2004–2006 (Graber et al. 2007; personal communication, A. Graber, 2011). Also, Southwestern Willow Flycatchers were observed foraging in mesquite woodland located immediately adjacent to occupied nesting habitat in willows upstream of the San Manuel Interconnect Project area. 


Flycatcher territories and nests are typically in the vicinity of open water, cienegas, marshy seeps, or saturated soil, sometimes even in areas where nesting substrates are in standing water (Sogge et al. 2010). However, hydrologic conditions at a particular site can vary considerably in Arizona within and between years and at some locations, particularly during drier years, water or saturated soil is only present early in the breeding season (i.e., May and part of June). The total absence of water or visibly saturated soil has been documented at several occupied sites where the river channel has been modified (e.g., pilot channels have been created), where subsurface flows have been modified (e.g., agricultural runoff), or as a result of changes in river channel configuration after flood events. Southwestern Willow Flycatcher habitat is dynamic and can change rapidly for a variety of reasons, including changes in vegetation conditions resulting from natural vegetation succession, establishment of saltcedar habitat, and changes in river channel location and floodplain width (Finch and Stoleson 2000). Over-mature or young habitat, not suitable for nesting, can be occupied and used for foraging and shelter by migrating, breeding, dispersing, or nonterritorial flycatchers (McLeod et al. 2005). This bird is insectivorous, collecting flying insects by sailing (flying out short distances from perch) and, to a lesser extent, hovering and gleaning; it also sometimes consumes berries and seeds (AGFD 2002b).


Reproductive Biology


Throughout its range, the Southwestern Willow Flycatcher arrives on breeding grounds in late April and May, nesting begins in late May and early June, and young fledge from late June through mid-August (Sogge et al. 2010). Typically, one brood is raised per year, but birds have been documented raising two broods in a single season and re-nesting after a failure. 


Rangewide Distribution and Abundance


The breeding range of the Southwestern Willow Flycatcher includes southern California, Arizona, New Mexico, southwestern Colorado, western Texas, and extreme southern portions of Nevada and Utah, although recent breeding records from western Texas are lacking (Sogge et al. 2010; Unitt 1987). Records of probable breeding Southwestern Willow Flycatchers in Mexico are restricted to extreme northern Baja California and Sonora. All Willow Flycatcher subspecies winter in the subtropical and tropical regions of southern Mexico, Central America, and northern South America, but the Southwestern Willow Flycatcher appears to be largely restricted to the center of the winter range in the vicinity of Costa Rica. The survival and recovery of the Southwestern Willow Flycatcher appears to be dependent on populations that are distributed fairly close together throughout the range, functioning as a group of metapopulations (USFWS 2002c). In Arizona, AGFD has documented frequent between-year movements within and between study areas (Graber et al. 2007). 


It is difficult to determine the total number of flycatcher territories since not all sites are surveyed annually, but the rangewide population of the Southwestern Willow Flycatcher has been estimated to be between 500 and 1,000 pairs (Durst et al. 2008; Unitt 1987). From 1993 to 2007, there were 288 known Southwestern Willow Flycatcher breeding sites (where a resident flycatcher had been detected) and an estimated 1,299 territories in California, Nevada, Arizona, Utah, New Mexico, and Colorado. However, since 1993, 142 sites once known to have nesting flycatchers are no longer presently occupied by breeding birds (Durst et al. 2008). Sampling errors may bias population estimates (e.g., incomplete survey effort, double-counting males and/or females, composite tabulation methodology, natural population fluctuation, and random events), and it is likely that the total breeding population of Southwestern Willow Flycatcher fluctuates. Although population numbers have increased since the Southwestern Willow Flycatcher was listed, after nearly a decade of intensive surveys the current numbers barely exceed the upper limit of the 1987 estimate. About 57% of the 1,299 territories currently estimated throughout the range of the subspecies are located along five major rivers (Gila, Rio Grande, Colorado, Santa Ana, and San Pedro). 


Arizona Distribution and Abundance


The steepest decline in the population level of E. t. extimus has likely occurred in Arizona (Unitt 1987). Historical records for Arizona indicate that the former range of the Southwestern Willow Flycatcher included portions of all major river systems (Colorado, Salt, Verde, Gila, Santa Cruz, and San Pedro) and major tributaries, such as the Little Colorado River and headwaters and the White River. In 2005, 483 territories were known from 47 sites along 15 drainages (English et al. 2006). The lowest elevation at which territorial pairs were detected in 2005 was 459 feet above mean sea level along the Lower Colorado River; the highest elevation was near Hereford Bridge along the upper San Pedro River (4,150 feet above mean sea level). In 2006, there were 351 flycatcher territories, with 276 pairs documented at 39 sites (the remaining 75 territories were classified as lone males, although undetected mates may have been present) (Graber et al. 2007). 


In 2005, the largest concentrations of breeding Willow Flycatchers in Arizona were: near the San Pedro–Gila river confluence; at the Salt River and Tonto Creek inflows to Roosevelt Lake; Big Sandy River, Wikieup; Gila River, Safford area; Verde River, Horseshoe Lake; Topock Marsh on the Lower Colorado River; and Alamo lake on the Bill Williams River (includes lower Santa Maria and Big Sandy river sites) (English et al. 2006). Roosevelt Lake and the San Pedro–Gila river confluence made up 70% (338 of the 483 territories) of the documented Arizona records in 2005. In 2006, the major concentrations at low elevations occurred at the Roosevelt Lake complex (Salt River study area and Tonto Creek study area), the San Pedro–Gila river complex (San Pedro River study area and Gila River study area), and the Gila-Safford area (Graber et al. 2007). During the 2006 survey effort, 70% of all documented flycatcher territories were concentrated in three areas of the state: the Roosevelt Lake complex (31%), San Pedro River/Gila River complex (20%), and the Gila-Safford area (19%). While Southwestern Willow Flycatcher numbers increased significantly in Arizona from 1996 to 2006 (145–351 territories), the 2006 survey effort (Graber et al. 2007) documented an 11% statewide decline in territories compared with 2005 numbers (483–351), the largest “actual” decline in flycatcher territories during that period being at the Roosevelt Lake complex. The distribution of flycatchers throughout the state has changed little; since listing, the majority of known territories in Arizona have been at two locations: Roosevelt Lake and the San Pedro–Gila river confluence. Consequently, population stability in Arizona is believed to be largely dependent on these two large populations, and catastrophic events at either location could greatly change the status and long-term survival of the Southwestern Willow Flycatcher.


Status and Distribution in the Action Area


From Between 19963 and –20067, AGFD conducted Southwestern Willow Flycatcher distribution and abundance surveys along five reaches of Cienega Creek (in order from upstream to downstream, are Empire/ Cienega–Cienega Creek, Cienega Creek near Cross Hill, Cienega Narrows, Cienega Creek–Narrows to Coldwater, and Cienega Creek), and although Southwestern Willow Flycatchers have been documented in Cienega Creek, there are no records of territorial Southwestern Willow Flycatchers within the action area (Ellis et al. 2008). The AGFD site names for these five reaches, listed in order from downstream to upstream, are Empire/Cienega–Cienega Creek, Cienega Creek near Cross Hill, Cienega Narrows, Cienega Creek–Narrows to Coldwater, and Cienega Creek. Only the uppermost reach (Cienega Creek), located in Las Cienegas NCA, was surveyed in multiple years (1994, 1995, 1997–1999, 2001, 2003, and 2006). The action area (Empire/Cienega–Cienega Creek) and areas immediately upstream of the action area were surveyed only once. The only reach of Cienega Creek in which resident Southwestern Willow Flycatchers were documented was the uppermost reach (Cienega Creek), where a pair and nest were located in 2001 (within the proposed designated critical habitat area shown on Figure 13); however, , and resident Southwestern Willow Flycatchers have not been found along this reach before or since 2001. Two migrant Southwestern Willow Flycatchers were documented in the same reach of Cienega Creek – one in 1999 and one in 2003. A Willow Flycatcher (Empidonax traillii) was documented at the Empire Gulch Monitoring Avian Productivity and Survivorship (MAPS) station in July 2006 (Institute for Bird Populations 2006) (Figure 13).  In 2011, Willow Flycatchers were documented at the Empire Gulch MAPS station with “fitz-bew” calls in June, and an after-hatch-year bird was netted in June, and a hatch-year bird was netted in August (personal communication, Marcia Radke, Bureau of Land Management, Sierra Vista Office, 2012). Thus, Willow Flycatchers were listed as “likely breeder” for the 2011 year status for the Empire Gulch MAPS station; however, hatch-year individuals have been known to disperse or migrate as soon as early August (personal communication, Mary Anne McLeod, Senior Avian Biologist, SWCA Environmental Consultants, 2012). A Southwestern Willow Flycatcher habitat inventory in Las Cienegas NCA in 2000 identified 4 stream miles of suitable habitat and 9.5 miles of potential habitat for the species (Bodner and Simms 2008).


EffeCTS ANALYSIS 


The primary purpose of this BA is to determine the character of the effects, if any, to the species present in the action area. As noted in the USFWS Consultation Handbook, “no effect” determinations are appropriate where the proposed action will not affect a listed species or designated critical habitat. Where species are not present in the action area and no effects are reasonably certain to occur to the species, “no effect” is the appropriate determination for the site. The Consultation Handbook clarifies that a “may affect, not likely to adversely affect” determination is appropriate where effects on listed species are “expected to be discountable, insignificant, or completely beneficial.” The Consultation Handbook further explains that “insignificant effects relate to the size of the impact and should never reach the scale where take occurs.” Conversely, where an effect is not discountable, insignificant, or completely beneficial or anticipated take is likely to occur as a result of the proposed action, the appropriate determination will be “may affect, likely to adversely affect.”


The Ninth Circuit Court of Appeals has established precedent upholding “no effect” determinations where species were not found to occur within the project areas. See, for example, Southwest Center for Biological Diversity v. U.S. Forest Serv., 100 F.3d 1443 (9th Cir. 1996) (upholding a Forest Service “no effect” determination where no Mexican Spotted Owls occurred in the vicinity of a timber sale). If the species is not found in the project area and no critical habitat is present, ESA Section 7 obligations do not apply (Defenders of Wildlife v. Flowers, 414 F.3d 1066 [9th Cir. 2005]). The Ninth Circuit has rejected attempts to apply the ESA where a species’ presence in the project area was speculative and not based on the best available scientific data (see Arizona Cattle Growers Ass’n v. U.S. Fish and Wildlife Serv., 273 F.3d 1229 [9th Cir. 2001]; Defenders of Wildlife v. Bernal, 204 F.3d 920 [9th Cir. 2000]). Unless habitat has been designated critical habitat, the mere fact that habitat exists in the action area and could possibly be used by a species in question is irrelevant to the effects analysis. Speculation that a species might potentially use an area or that an effect might occur is insufficient for consideration of effects. Similarly, concerns that a species may avoid an area that they have not been known to use recently is speculative and fails to meet the “reasonably certain to occur” standard. The ESA does not protect habitat that may potentially be used by a listed species.


The standard for determining whether or not an effect should be considered in the effects analysis is whether such effect is “reasonably certain to occur” (see 50 CFR 402.02, “Interagency Cooperation;” Final Rule, 51 Federal Register 19926, 19993–19934 [June 3, 1986]). Only those effects that are reasonably certain to occur are relevant to the effects analysis. That an effect is possible does not meet this standard; it must be shown that such effect is reasonably certain to occur to warrant consideration under ESA Section 7. The effects analysis must address the direct, indirect, interrelated, interdependent, and cumulative effects of an action.


A direct effect is the direct or immediate effect of the project on a species or its habitat, whether beneficial or adverse. Direct effects result from the action and include the direct effects of interrelated actions and interdependent actions. Direct effects occur at or very close to the time of the action itself. Interrelated projects include other projects or activities that are part of a larger project and depend on the larger project for their justification (i.e., the proposed action would not occur without the larger project). Interdependent projects have no independent utility apart from the proposed action (i.e., other projects would not occur without the proposed action). Indirect effects are caused by the action and occur later in time after the action is completed. Cumulative effects include the effects of future tribal, state, local, or private actions that are reasonably certain to occur within the area of the federal action subject to consultation (50 CFR 402.02). Cumulative effects are considered together with the effect of the federal action under consultation by USFWS to determine whether the effects of the federal action are likely to jeopardize the continued existence of a listed species. Other future federal actions that may affect a listed species would be subject to consultation requirements established in Section 7 of the ESA and therefore are not considered cumulative effects of the proposed action. 


Impacts to Biological Resources in Addition to the Direct Impacts Resulting from Mining Activities On-Site 


In order to conduct an effects analysis for biological resources, there are many other resource impacts that must be analyzed, including the impacts of changes to noise, vibrations, light, air quality, groundwater, and surface water, noise, light, air quality, etc. Indirect impacts of noise, vibration, dust, and light could occur resulting from mining and transportation activities. The temporal analysis period includes 24 hours of light and noise for at least 20 years. Light from artificial illumination at night would create a “perpetual full moon” situation, which could disrupt animal species, resulting in changes in dispersal, reproductive behavior, communication patterns, and decreased foraging success (Longcore and Rich 2004). Similarly, noise and vibrations from construction of the mine or blasting would disturb animals, likely causing changes in dispersal, reproductive behavior, communication patterns, decreased foraging success, and increased predation (NoiseQuest 2011). Plants growing in the action area outside the mine footprint may experience indirect effects, such as fugitive dust. Physical effects of windborne fugitive dust on plants may include blockage and damage to stomata and shading and abrasion of the plant surface, which could result in reduced photosynthetic activity (Goodquarry 2011). The magnitude of impacts from noise, vibration, dust, and light are uncertain, but these impacts are expected to decrease as the distance from the mine increases.  


There is significant uncertainty associated with the modeled surface water and groundwater impacts to Davidson Canyon, Empire Gulch, and Cienega Creek. This uncertainty is associated with the conceptual hydrologic framework, the time frame involved, and the magnitude of the modeled impact.


Conceptual hydrologic framework. While modeled as one large regional aquifer, the hydrologic connection between the fractured bedrock aquifer that will be dewatered during mine operations and by evaporation from the mine pit lake, and the basin fill aquifer through which Cienega Creek flows, is poorly understood. Modeled impacts could be either less or more, depending on the nature of the hydrologic connection between these two aquifers, and the nature of the connection of Cienega Creek with the basin fill aquifer.


Time frames. The modeled reductions in base flow are predicted to occur 1,000 years in the future. The farther into the future modeling is conducted, the greater the potential that small variations in modeling parameters can result in large errors in prediction. While modeling was conducted to 1,000 years in order to allow the aquifer to come to equilibrium, impacts predicted over this long time frame are speculative, and impacts to streamflow are less speculative for shorter modeled time frames. No impacts are modeled to occur until approximately 50 years after closure of the mine, and impacts over this time frame are more reasonably predicted by the groundwater models. However, these impacts are expected to be negligible and immeasurable in the field in Empire Gulch until 150 years after mine closure and in Cienega Creek until 1,000 years after mine closure. Impacts modeled at 150 years to 1,000 years into the future are much more uncertain.


Magnitude of impact. The amounts of drawdown that would result in this reduction are extremely small, and in fact are smaller than the margin of error for the models. For instance, the Montgomery Mine Site model predicts a drawdown less than 0.01 foot in Cienega Creek; this same threshold was used as the convergence criteria for the model. This means that changes in water level less than 0.01 foot were considered irrelevant to the model solution. The modeled results must be placed in context of the uncertainty associated with such small values. 


Indirect impacts to the aquifer from mine activities are expected to take many years, even centuries, to be fully realized. For this reason, the groundwater flow models were run and analyzed up to 1,000 years after mine closure. While the models have been found to be calibrated and adequate for estimating impacts, no model, however good, can realistically be expected to model events 1,000 years in the future with any certainty. The certainty of impacts using the groundwater flow models decreases with time. Impacts during the mine life would be expected to be reasonably accurate; however, impacts 1,000 years in the future are educated guesses, at best. Additionally, the actual impacts of groundwater drawdown, combined with the impacts of global climate change over time within the action area, are uncertain. Impacts to sensitive riparian resources and streamflow in Cienega Creek and Empire Gulch have been modeled, and the first sign of impacts would not occur until approximately 50 years after mine closure. Impacts may occur sooner or later but could reasonably be expected to take several decades after mine closure to occur. Impacts could then reasonably be expected to continue to expand until the aquifer reaches equilibrium; as modeled, the water level drawdown eventually would expand to impact both Cienega Creek and Empire Gulch. Thus, the exact amount of impact to biological resources over time (e.g., 1,000 years after mine closure) carries a high level of uncertainty. While it may be possible to use the existing models to speculate on effects to listed species hundreds of years into the future, such an exercise would not be particularly useful or informative. The uncertainty associated with the models themselves (identified above), combined with the unpredictable nature of distant future resource conditions would prohibit any meaningful analysis of effects to individual species. For the analyses that follow, we attempt to fully disclose the predicted changes in groundwater hydrology and stream flow identified by the models, but our analysis of direct and indirect effects to individual species does not rely heavily on the very long term modeling results, especially those extending beyond 50 years after mine closure. Additionally, the actual impacts of groundwater drawdown, combined with the impacts of global climate change over time within the action area, are uncertain. 


Biophysical Features 


The greatest impacts to topography would be caused by the tailings, waste rock, and heap leach piles, which require blading and filling of numerous canyon bottoms and changing landforms from natural undulating topography to monolithic, relatively flat-topped, benched or terraced industrial shapes, and the open pit. The modified topography would contrast with the existing landscape in the short and long term because landforms would not blend into the natural landscape. 


The following is a summary of impacts to key water resource characteristics: 


At the mine site, dewatering during active mine life would cause water losses from the regional aquifer, composed of both fractured rock near the mine site and basin fill in the Cienega Creek basin. These water losses would be perpetuated after closure of the mine because of evaporation from a pit lake that would form. It would take hundreds of years for the aquifer to equilibrate to these changes. 


Groundwater drawdown greater than 100 feet is expected to occur in the immediate vicinity of the site. Less drawdown would occur to the north along Davidson Canyon, to the east toward Cienega Creek, and to the south toward Empire Gulch. Drawdown estimates vary between models. 


There are two springs (Reach 2 and Escondido Springs) that support surface flow in Davidson Canyon. These springs most likely are not connected to the regional aquifer, although this is not known with certainty. Davidson Canyon is expected to experience a 10% reduction in surface flow in this reach, which could impact these springs. The regional aquifer is modeled to experience drawdown at Reach 2 Spring (less than 5 feet), which could also reduce flow if the spring is connected to the regional aquifer. Groundwater drawdown and reduction of ephemeral storm flow would likely impact riparian vegetation. 


Stormwater flows are expected to decrease by less than 5% at the confluence of Davidson Canyon and Cienega Creek and by less than 1% below the confluence within Cienega Creek, hence reducing surface water at these reaches.


Hydroriparian and mesoriparian habitat is considered the most likely to be impacted by potential changes in groundwater level. Based on Pima County mapping, the amount of hydroriparian and mesoriparian habitat along Davidson Canyon is approximately 17.2 acres. WestLand estimates the amount of Class V habitat along Davidson Canyon as 204.7 acres, along approximately 4.4 linear miles. Based on field investigations, WestLand (2011c) indicates that these areas reflect mesoriparian habitat. Aside from these mesoriparian areas, WestLand identified an additional 471.2 acres of xeroriparian areas (identified as Class II through IV) in Davidson Canyon. These areas could be impacted by reductions in surface water flow. WestLand (2011c) conducted an analysis specific to the likely effects of the mine on riparian habitat along Davidson Canyon. The following summarizes their conclusions: 


· While xeroriparian vegetation in upper Davidson and lower Barrel canyons will be affected and could experience sublethal effects that include canopy dieback, the upland-associated species that characterize these habitats are better able to withstand fluctuations in water availability. The isolated pockets of mesic vegetation in upper Davidson Canyon, however, are expected to experience greater sublethal effects and could experience mortality. As a consequence, species composition of these areas could change and habitats identified as either transitional between xeroriparian and mesoriparian or mesoriparian in character could become decidedly xeroriparian in nature. 


Impacts are expected to be negligible and immeasurable in Cienega Creek until at least 50 years after mine closure Cienega Creek is expected to experience drawdown, potentially starting about 50 years after closure of the mine; however, this drawdown is expected to be negligible at this point in time (reduction of less than 0.01 cubic feet per second). Drawdown could reduce surface flow by up to 0.04 cubic feet per second after 150 years and could reduce surface flow by up to 0.09 cubic feet per second after 1,000 years after mine closure. On average, this represents only 1% to 3% of annual flow after 1,000 years; however, impacts could be much greater during critical periods of low flow. During critical times of the year (May and June), even small flow reductions could cause some portions of Cienega Creek to stop flowing. Overall, the modeled decreases in groundwater (less than 1 foot) would occur over a long period of time and are unlikely to cause large changes in riparian vegetation extent or health; however, the reduction in stream flow could impact aquatic species needing standing or flowing water.


Based on Pima County mapping, the amount of hydroriparian and mesoriparian habitat along Cienega Creek between the confluence with Gardner Canyon and the confluence with Davidson Canyon is approximately 490.9 acres. Hydroriparian and mesoriparian habitat is considered the most likely to be impacted by potential changes in groundwater level. 


Impacts are expected to be negligible and immeasurable in the field at Upper Empire Gulch Springs until at least 150 years after mine closure. The Upper Empire Gulch Springs are expected to experience groundwater drawdown up to 1 foot approximately 50 years after mine closure and up to 10 feet approximately 150 years after closure of the mine. Groundwater drawdown of this magnitude would likely cause die-back in some riparian vegetation and would reduce spring or surface flow. Based on Pima County mapping the amount of hydroriparian and mesoriparian habitat in Empire Gulch is approximately 58.3 acres. 


Impacts are expected to be negligible and immeasurable in the field in Lower Gardner Canyon until at least 150 years after mine closure. Lower Gardner Canyon is expected to experience groundwater drawdown up to 10 feet approximately 150 years after closure of the mine. Groundwater drawdown of this magnitude would likely cause die-back in some riparian vegetation and would likely reduce spring or surface flow. Based on Pima County mapping the amount of hydroriparian and mesoriparian habitat in Lower Gardner Canyon is approximately 139.6 acres. 


Springs would be impacted by surface disturbance and by drawdown in the regional aquifer. Specifically, impacts to Scholefield No. 1 and Fig Tree springs are likely to occur within the active life of the mine as a result of drawdown in the regional aquifer. Four additional locations within the action area (but outside the fence line) are fed by groundwater (Box Canyon – Dam Structure, Empire Gulch, Well in Ophir Gulch, and South Sycamore Canyon), and impacts to these areas could start as soon as by the end of active mining to as late as 150 years after closure of mine. Approximately 0.8 acre of riparian vegetation associated with these springs likely would be lost completely (WestLand 2010b). 


Stock tanks would be impacted by surface disturbance, but reductions in surface water flow are not expected to affect the use of stock tanks nor any vegetation adjacent to stock tanks. 


Springs, stock tanks, and seeps provide habitat for aquatic plant and animal species within the action area. The preferred alternative would directly impact 12 springs and seeps because they occur within the proposed footprint of the mine and would indirectly impact 52 springs and seeps in the action area owing to groundwater drawdown associated with the mine pit. The areas to be potentially impacted by this project include downstream impacts to springs and drainages receiving surface water discharge from the mine site, including Davidson Canyon wash to the confluence with lower Cienega Creek, and springs and seeps within the area of projected groundwater drawdown associated with the mine pit. Springs and seeps are affected not only by groundwater level changes but also by the footprint of the preferred alternative. The preferred alternative would directly impact 19 stock tanks because they occur within the footprint of the proposed mine. 


The results of geochemical modeling for the mine pit lake and studies of the expected water quality from heap leach seepage indicate that various contaminant levels that would result from these mining processes may exceed aquifer or surface water quality standards for wildlife. The mine pit lake water quality could exceed standards for silver, cadmium, lead, copper, mercury, selenium, and zinc. Silver is known to be a bactericide and is toxic to aquatic species. Cadmium is highly toxic to wildlife, is carcinogenic and teratogenic, and can have sublethal and lethal effects at low environmental concentrations. It affects respiratory functions, enzyme levels, muscle contractions, growth reduction, and reproduction. Cadmium is known to bioaccumulate in the food chain. Lead is carcinogenic and adversely affects reproduction, liver and thyroid function, and disease resistance. The main potential ecological impacts result from direct exposure of algae, invertebrates, and freshwater fish and amphibians. It can be bioconcentrated from water but does not bioaccumulate. Copper is highly toxic in aquatic environments and affects fish, invertebrates, and amphibians. A portion of mercury released into the environment is transformed by abiotic and biotic chemical reactions to organic derivatives, such as methylmercury, which bioaccumulates in individual organisms, biomagnifies in aquatic food chains, and is the most toxic form of mercury to which wildlife are exposed. Risks from selenium are primarily associated with aquatic species. Selenium is a bioaccumulative pollutant, and aquatic life is exposed to selenium primarily through diet. Risks stem from aquatic life eating food that is contaminated with selenium, rather than from direct exposure to selenium in the water. Zinc can adversely affect growth, survival, and reproduction in aquatic species. 


Mine adits and shafts provide roosting habitat for bats. The preferred alternative would directly impact 22 mine adits and shafts in the action area because they occur within the footprint of the proposed mine. Construction and operation of the mine pit, tailings, waste rock, and leach facilities may result in the loss of mine adits and shafts. Talus slopes and rock outcrops provide habitat for talussnails and other special status species. The preferred alternative would directly or indirectly impact 29 acres of talus slopes and rock outcrops in the action area because they occur within the footprint of the proposed mine. Construction and operation of the mine pit, tailings, waste rock, and leach facilities may result in the loss of talus slopes and rock outcrops. 


Vegetation Communities 


Vegetation communities would be disturbed by construction, operation, and maintenance activities that remove existing vegetation. Permanent, direct impacts to vegetation communities from the preferred alternative would result from the removal of approximately 7,0164 to 7,095 acres[footnoteRef:12] of vegetation: 3,310465 to 3,498 acres of semidesert grassland, 3,472 to 3,520 acres of Madrean evergreen woodland, 0 (no) acres of Chihuahuan desertscrub, and 77 acres of riparian vegetation. Although the Sonoran desertscrub biotic community is located outside the analysis area, there are portions of the analysis area that exhibit characteristics of Sonoran desertscrub that may be directly or indirectly impacted by the proposed project. Groundwater drawdown would be expected to cause reduction in the health and extent of riparian vegetation. Additionally, the preferred alternative may create conditions conducive to the introduction, establishment, and/or spread of nonnative species, which may out-compete native vegetation and degrade plant communities within the entire action area.  [12: ] 



Species


Chiricahua Leopard Frog


Species-Specific Conservation Measures


Rosemont Copper proposes the following conservation measures to minimize the effects of the project on Chiricahua Leopard Frogs and Chiricahua Leopard Frog habitat:


Measures that have already been implemented during the summer 2011 pre-monsoon season at the known tanks that support breeding populations of Chiricahua Leopard Frogs include coordination for the management of the Greaterville Tank to keep sufficient water in the tank; installation of stormwater best management practices along the drainage that feeds the Greaterville Tank to reduce ash runoff (from an approximately 1,200-acre fire in the area in summer 2011) to the tank and frogs therein; and installation of a pipeline to keep sufficient water in the West California Gulch Tank.


The enhancement of two tanks either in the Greaterville area or on the Rosemont holdings for habitat creation outside the mine footprint.


Management of up to two stock tanks to continue to support existing breeding populations in the Greaterville area (Thurber Ranch) (also in Recovery Unit 2). Management efforts could include maintaining water levels, creating greater structural heterogeneity around tank with some deep and shallow water areas, and fencing to manage cattle use/non-use and vegetation choking. 


Direct and Indirect Effects


Project activities would result in direct effects on Chiricahua Leopard Frogs and their habitat. Two aquatic sites within the footprint of the proposed mine, Lower Stock Tank and East Dam, were known to have been occupied by Chiricahua Leopard Frogs in 2008 (WestLand 2009b). The Lower Stock Tank will be removed as a result of mine operations. The East Dam location occurs within the fence line of the preferred alternative; however, it is unclear what activities would occur at this location. Additionally, the three nearest occurrences of numerous Chiricahua Leopard Frogs to the proposed fence line of the preferred alternative are within 0.3 mile, which is within the overland dispersal range of this specieshave been observed at 18 locations within the action area over the past 4 years. Therefore, direct effects could occur when frogs disperse to and from aquatic sites from within the action area into the fence line of the preferred alternative because they could be crushed or disturbed as they disperse across roads or through areas of moving equipment or other mining-related activities. No direct effects resulting from interrelated and interdependent actions are anticipated.


Any individuals present adjacent to the mine footprint would experience indirect impactseffects from light, noise, and vibrations. Light from artificial illumination at night would create a “perpetual full moon” situation, which could disrupt this nocturnal frog species, resulting in changes in dispersal, reproductive behavior, communication patterns, and decreased foraging success (Longcore and Rich 2004). Similarly, noise and vibrations from construction of the mine or blasting would disturb Chiricahua Leopard Frogs, likely causing changes in dispersal, reproductive behavior, communication patterns, decreased foraging success, and increased predation (NoiseQuest 2011). The magnitude of impacts from noise, vibration, and light are uncertain, but these impacts are expected to decrease as the distance from the mine increases.  


As a result of groundwater drawdown, the amount or volume of water within perennial pools could decrease Twhichhe project could also result in indirect effects to Chiricahua Leopard Frogs through long-term habitat alteration that could cause die-back in some riparian vegetation resulting in indirect impacts to Chiricahua Leopard Frogs . There is evidence to suggest that the project may also indirectly impact Chiricahua Leopard Frog breeding sites and foraging within these areas. Chiricahua Leopard Frogs have been documented within the action area in four locations that are fed by groundwater and where impacts groundwater drawdownto groundwater are is possible:[footnoteRef:13] Empire Gulch, Box Canyon – Dam Structure, Well in Ophir Gulch, and South Sycamore Canyon. Groundwater flow models were designed to simulate conditions prior to pit development, during pit dewatering, and for a 1,000-year postclosure period of groundwater level recovery and potential pit lake development (Montgomery and Associates Inc. 2010; Tetra Tech 2010b), and it was determined that groundwater level drawdown could result in the dewatering of key breeding sites and other streams, seeps, and springs that support, or that may support, breeding frogs. These indirect impacts are not anticipated to be negligible and immeasurablegin until at least 150 years after project closure at Empire Gulch, Box Canyon – Dam Structure, Well in Ophir Gulch, and South Sycamore Canyon and in Cienega Creek until at least 50 years after mine closure50 years after project closure at Empire Gulch.; impacts are not anticipated to begin until 150 years after project closure at Box Canyon – Dam Structure, Well in Ophir Gulch, and South Sycamore Canyon. ,  [13:  The term “possible” means there is definitely enough drawdown to impact a spring, but the water source of the spring is unknown. If the spring arises from the regional aquifer, then it would be impacted; however, if it is a localized spring that is not connected to the regional aquifer, then it may not be impacted at all.] 



Impacts to water quality and/or disruption of surface water flow resulting from the capture of runoff in the pit are only expected to occur along the Barrel Canyon drainage through Davidson Canyon to its confluence with Cienega Creek. The Chiricahua Leopard Frog is not known to currently occur in any of these reaches; however, lower Davidson Canyon Creek may provide suitable habitat for this species during high-water events, when Chiricahua Leopard Frogs are able to move upstream to temporary pools downstream of the head cut barrier to movement. 


Thus, according to the models developed to predict groundwater drawdown, simultaneous or short term impacts to Chiricahua Leopard Frogs are not anticipated as a result of groundwater drawdown. The uncertainty involved with modeling at this time frame combined with the small predicted magnitude of effects renders any analysis of future effects to individual populations of Chiricahua Leopard Frogs problematic. While we can predict (albeit with limited precision) that groundwater and surface water flows may be affected many decades into the future, we cannot predict how these changes would interact with or affect populations of Chiricahua Leopard Frogs whose future status and distribution are entirely unknown; therefore, we cannot conclude that these future indirect effects are reasonably certain to occur.


Indirect effects on Chiricahua Leopard Frogs could also result from prey species of the Chiricahua Leopard Frog experiencing the same direct and indirect impactseffects as the frog from project activities, hence altering their predator-prey relationships. Additionally, bBecause the mine pit lake water quality could exceed wildlife standards for three contaminants that are known to bioaccumulate (i.e., cadmium, mercury, and selenium), indirect impactseffects on this species could occur from eating aquatic invertebrates originating from the mine pit lake. The results of geochemical modeling for the mine pit lake and studies of the expected water quality from heap leach seepage indicate that various contaminant levels that would result from these mining processes may exceed aquifer or surface water quality standards for wildlife. Cadmium is highly toxic to wildlife, is carcinogenic and teratogenic, and can have sublethal and lethal effects at low environmental concentrations. It affects respiratory functions, enzyme levels, muscle contractions, growth reduction, and reproduction. Cadmium is known to bioaccumulate in the food chain. A portion of mercury released into the environment is transformed by abiotic and biotic chemical reactions to organic derivatives, such as methylmercury, which bioaccumulates in individual organisms, biomagnifies in aquatic food chains, and is the most toxic form of mercury to which wildlife are exposed. Risks from selenium are primarily associated with aquatic species. Selenium is a bioaccumulative pollutant, and aquatic life is exposed to selenium primarily through diet. Risks stem from aquatic life eating food that is contaminated with selenium, rather than from direct exposure to selenium in the water. 


Within the portions of the The action area also that includes portions of proposed critical habitat for the Chiricahua Leopard Frog, and it is possible that within those areas this project could indirectly impact some of the PCEs of critical habitat for this species within those areas. Chiricahua Leopard Frogs are known to occur at seven locations within proposed critical habitat within the action area. Cover vegetation at the edge of stock tanks in proposed critical habitat could be negatively impacted by windborne fugitive dust coating leaves, resulting in reduced photosynthetic activity. Physical impactseffects of dust on plants may include blockage and damage to stomata, shading, abrasion of leaf surface or cuticle, and cumulative impactseffects (e.g., drought stress on already stressed species) (Goodquarry 2011). There are two known Chiricahua Leopard Frog locations in proposed critical habitat that are supported by groundwater: Ophir Gulch Well and Empire Gulch Springs. Groundwater drawdown at these locations, hence indirect impactseffects to frogs at these locations, is not anticipated to begin until 50 to 150 years after project closure. It is possible that the proposed mine and associated disturbances could also result in increases in populations of nonnative species and could create conditions suitable for the presence of chytridiomycosis. 


Cumulative Effects


Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably certain to occur in the action area considered in this biological opinion. Future Federal actions that are unrelated to the proposed action are not considered in this section because they require separate consultation pursuant to Section 7 of the ESA. There currently are no known tribal or state activities reasonably certain to occur within the action area that are likely to significantly affect Chiricahua Leopard Frog or its habitat. Private actions that are reasonably certain to occur within the action area include the Empire Mountains Limestone Quarries Project in Sections 19 and 30, Township 17 South, Range 17 East. The proposed Empire Mountains project would consist of limestone mining activities, over a period of up to 20 years, on approximately 
44 acres of uplands immediately adjacent to Davidson Canyon. Additional upland areas also would be disturbed by the stockpiling of waste and overburden materials for reclamation. Concurrent reclamation would be undertaken so that no more than 14 acres of new mining disturbances would be underway at any point of time.Continued road maintenance, grazing activities, and recreation in the action area, current and future development, other nearby mining projects, and other various activities in the surrounding area on non-federal lands, combined with the expected effects from the proposed project, such as groundwater drawdown and associated loss or fragmentation of habitat (including riparian), and noise, air, and light pollution, could cumulatively affect the Chiricahua Leopard Frog and its habitat.


Determination of Effect


The project may affect, and is likely to adversely affect, the Chiricahua Leopard Frog. The project also may affect, and is likely to adversely affect,  is not likely to result in the destruction of proposed critical habitat for the proposed Chiricahua Leopard Frog. critical habitat.


Gila Chub


Species-Specific Conservation Measures 


There are no species-specific conservation measures proposed for this species.


Direct and Indirect Effects


Direct effects on the Gila Chub are not anticipated as a result of this project because there is no habitat or known occurrences of this species within the footprint of the proposed mine, and no direct effects resulting from interrelated and interdependent actions are anticipated. Furthermore, impacts to water quality and/or disruption of surface water flow resulting from the capture of runoff in the pit are only expected to occur along the Barrel Canyon drainage through Davidson Canyon to its confluence with Cienega Creek, and the Gila Chub is not known to occur in any of these reaches, nor are any of these reaches expected to provide suitable habitat for this species. No Gila Chub were recorded during fish surveys just downstream in Cienega Creek from 2002–2010. 


Gila Chub are known to occur in small numbers Cienega Creek approximately 1 mile upstream of the confluence with Davidson Canyon (one in 2009 and five in 2010). within Cienega Creek approximately 1 mile upstream of the confluence with Davidson Canyon The small numbers of this species in the population upstream of the confluence of Davidson Canyon and Cienega Creek have not populated the pool downstream of the confluence in the years in which it has been surveyed (2007–2010); therefore, indirect effects on the Gila Chub from the reduction of stormwater flows by less than 5% at the confluence of Davidson Canyon and Cienega Creek and by less than 1% below the confluence within Cienega Creek are not reasonably certain to occur because there are no occurrence records of this species at or immediately below this confluence.


Indirect effects to Gila Chub may occur within the action area further upstream in Cienega Creek and in Empire . where groundwater drawdown is modeled to occur (Montgomery and Associates Inc. 2010; Tetra Tech 2010b). As a result of groundwater drawdown, the amount or volume of water within perennial pools could decrease which could result in indirect effects to Gila Chub breeding and foraging in these areas. Indirect effects on Gila Chub could also result from prey species of the Gila Chub experiencing the same indirect effects as the fish from groundwater drawdown, hence altering their predator-prey relationships. These indirect impacts are anticipated to be negligible and immeasurable until at least 150 years after project closure at Empire Gulch and in Cienega Creek until at least 50 years after mine closure. However, groundwater drawdown is not anticipated to begin in Cienega Creek until 150 years after mine closure, and so indirect effects on this species are not reasonably certain to occur. Further, the small numbers of this species in the population upstream of the confluence of Davidson Canyon and Cienega Creek have not populated the pool downstream of the confluence in the years in which it has been surveyed (2007–2010). Hence, indirect effects on the Gila Chub from the reduction of stormwater flows by less than 5% at the confluence of Davidson Canyon and Cienega Creek and by less than 1% below the confluence within Cienega Creek are not reasonably certain to occur because there are no occurrence records of this species at or immediately below this confluence.


Thus, according to the models developed to predict groundwater drawdown, simultaneous or short term impacts to Gila Chub are not anticipated as a result of groundwater drawdown. The uncertainty involved with modeling at this time frame combined with the small predicted magnitude of effects renders any analysis of future effects to individual populations of Gila Chub problematic. While we can predict (albeit with limited precision) that groundwater and surface water flows may be affected many decades into the future, we cannot predict how these changes would interact with or affect populations of Gila Chub whose future status and distribution are entirely unknown; therefore, we cannot conclude that these future indirect effects are reasonably certain to occur.


The action area also includes portions of designated critical habitat for the Gila Chub, and it is possible that within those areas this project could directly and indirectly impact some of the PCEs of critical habitat for this species. The project will impact water quantity, one of the PCEs of Gila Chub designated critical habitat, within Empire Gulch. Groundwater drawdown is anticipated to begin in Empire Gulch approximately 50 years after mine closure, which could decrease the amount or volume of water within perennial pools. The project will also impact water quality, one of the PCEs of Gila Chub designated critical habitat, at the confluence of Davidson Canyon with Cienega Creek, although this reach is dry for most of the year. The water quality PCE includes reduced levels of contaminants (including sediments), and adequate levels of pH, dissolved oxygen, and conductivity. Surface water models indicate that project activities will result in a 3.8% decrease of sediment yield at the confluence of Davidson Canyon and Cienega Creek, which are likely to result in insignificant impacts to Gila Chub critical habitat. The project also will impact water quantity, one of the PCEs of Gila Chub designated critical habitat, within Cienega Creek and Empire Gulch. As previously stated, groundwater drawdown is anticipated to be negligible and immeasurable until at least 150 years after project closure at Empire Gulch and in Cienega Creek until at least 50 years after mine closure, which could decrease the amount or volume of water within perennial pools.


Cumulative Effects


Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably certain to occur in the action area considered in this biological opinion. Future Federal actions that are unrelated to the proposed action are not considered in this section because they require separate consultation pursuant to Section 7 of the ESA. Continued road maintenance, grazing activities, and recreation in the action area, current and future development, other nearby mining projects, and other various activities in the surrounding area on non-federal lands, combined with the expected effects from the proposed project, such as groundwater drawdown and associated loss or fragmentation of habitat (including riparian), and noise, air, and light pollution, could cumulatively affect the Gila Chub and its habitat.


There currently are no known tribal or state activities reasonably certain to occur within the action area that are likely to significantly affect Gila Chub or its habitat. Private actions that are reasonably certain to occur within the action area include the Empire Mountains Limestone Quarries Project in Sections 19 and 30, Township 17 South, Range 17 East. The proposed Empire Mountains project would consist of limestone mining activities, over a period of up to 20 years, on approximately 44 acres of uplands immediately adjacent to Davidson Canyon. Additional upland areas also would be disturbed by the stockpiling of waste and overburden materials for reclamation. Concurrent reclamation would be undertaken so that no more than 14 acres of new mining disturbances would be underway at any point of time.


Determination of Effect


The proposed project will have nomay eaffect, but is not likely to adversely affect, on the Gila Chub. The proposed project also may affect, and is but is notlikely to adversely affect, but is not likely to result in destruction of, designated critical habitat for the Gila Chub,.


Gila Topminnow


Species-Specific Conservation Measures 


There are no species-specific conservation measures proposed for this species.


Direct and Indirect Effects


Direct effects on the Gila Topminnow are not anticipated as a result of this project because there is no habitat or known occurrences of this species within the footprint of the proposed mine and no direct effects resulting from interrelated and interdependent actions are anticipated. Furthermore, impacts to water quality and/or disruption of surface water flow resulting from the capture of runoff in the pit are only expected to occur along the Barrel Canyon drainage through Davidson Canyon to its confluence with Cienega Creek, and the Gila Topminnow is not known to occur in any of these reaches, nor are any of these reaches expected to provide suitable habitat for this species. 


Indirect effects could occur on the small population of this species located approximately 0.25 mile downstream of the confluence of Davidson Canyon and Cienega Creek. Stormwater flows are expected to decrease by less than 5% at the confluence of Davidson Canyon and Cienega Creek and by less than 1% below the confluence within Cienega Creek. These reductions in surface water at these reaches are likely to result in insignificant impactseffects to this population of Gila Topminnow. 


Indirect effects to tThe Gila Topminnow may occur is also known to occur within the action area in Cienega Creek approximately 1 mile upstream from the confluence with Davidson Canyon and may be affected by groundwater drawdown and decreased stream, seep, and spring flows. further upstream in Cienega Creek where groundwater drawdown is modeled to occur (Montgomery and Associates Inc. 2010; Tetra Tech 2010b). As a result of groundwater drawdown, the amount or volume of water within perennial pools could decrease which could result in indirect effects to Gila Topminnow breeding and foraging within these areas. Indirect effects on Gila Topminnow could also result from prey species of the Gila Topminnow experiencing the same indirect effects as the fish from groundwater drawdown, hence altering their predator-prey relationships. These indirect impacts are anticipated to be negligible and immeasurable until at least 50 years after mine closure in Cienega Creek. 


Thus, according to the models developed to predict groundwater drawdown, simultaneous or short term impacts to Gila Topminnow are not anticipated as a result of groundwater drawdown. The uncertainty involved with modeling at this time frame combined with the small predicted magnitude of effects renders any analysis of future effects to individual populations of Gila Topminnow problematic. While we can predict (albeit with limited precision) that groundwater and surface water flows may be affected many decades into the future, we cannot predict how these changes would interact with or affect populations of Gila Topminnow whose future status and distribution are entirely unknown; therefore, we cannot conclude that these future indirect effects are reasonably certain to occur.However, these indirect impacts are not anticipated to begin until 150 years after project closure in Cienega Creek, so indirect effects on populations of this species within Cienega Creek upstream of the confluence with Davidson Canyon are not reasonably certain to occur.


Cumulative Effects


Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably certain to occur in the action area considered in this biological opinion. Future Federal actions that are unrelated to the proposed action are not considered in this section because they require separate consultation pursuant to Section 7 of the ESA. Continued road maintenance, grazing activities, and recreation in the action area, current and future development, other nearby mining projects, and other various activities in the surrounding area on non-federal lands, combined with the expected effects from the proposed project, such as groundwater drawdown and associated loss or fragmentation of habitat (including riparian), and noise, air, and light pollution, could cumulatively affect the Gila Topminnow and its habitat.


There currently are no known tribal or state activities reasonably certain to occur within the action area that are likely to significantly affect Gila Topminnow or its habitat. Private actions that are reasonably certain to occur within the action area include the Empire Mountains Limestone Quarries Project in Sections 19 and 30, Township 17 South, Range 17 East. The proposed Empire Mountains project would consist of limestone mining activities, over a period of up to 20 years, on approximately 44 acres of uplands immediately adjacent to Davidson Canyon. Additional upland areas also would be disturbed by the stockpiling of waste and overburden materials for reclamation. Concurrent reclamation would be undertaken so that no more than 14 acres of new mining disturbances would be underway at any point of time.


Determination of Effect


The proposed project may affect, but is not likely to adversely affect, the Gila Topminnow. 


Huachuca Water Umbel


Species-Specific Conservation Measures 


There are no species-specific conservation measures proposed for this species.


Direct and Indirect Effects


Direct impactseffects on Huachuca water umbel are not anticipated as a result of this project because this species is not known to occur within the footprint of the proposed mine, and no direct effects resulting from interrelated or interdependent actions are anticipated. Indirect effects on the Huachuca water umbel are also not anticipated as a result of this project. Impacts to water quality and/or disruption of surface water flow resulting from the capture of runoff in the pit are only expected to occur along the Barrel Canyon drainage through Davidson Canyon to its confluence with Cienega Creek. However, the Huachuca water umbel is not known to currently occur in any of these reaches, nor are any of these reaches expected to provide suitable habitat for this species. 


Indirect effects could occur to the Huachuca water umbel populations The Huachuca water umbel is known to occurlocated within the action area in Empire Gulch and Cienega Creek where groundwater drawdown is modeled to occur (Montgomery and Associates Inc. 2010; Tetra Tech 2010b). As a result of groundwater drawdown, the amount or volume of water within perennial pools could decrease which could result in indirect effects to Huachuca water umbel through long-term habitat alteration. These indirect impacts are anticipated to be negligible and immeasurable until at least 150 years after project closure at Empire Gulch and in Cienega Creek until at least 50 years after mine closure. 


Thus, according to the models developed to predict groundwater drawdown, simultaneous or short term impacts to Huachuca water umbel are not anticipated as a result of groundwater drawdown. The uncertainty involved with modeling at this time frame combined with the small predicted magnitude of effects renders any analysis of future effects to individual populations of Huachuca water umbel problematic. While we can predict (albeit with limited precision) that groundwater and surface water flows may be affected many decades into the future, we cannot predict how these changes would interact with or affect populations of Huachuca water umbel whose future status and distribution are entirely unknown; therefore, we cannot conclude that these future indirect effects are reasonably certain to occur.


and may be affected by groundwater drawdown and decreased stream, seep, and spring flows within the action area. Groundwater drawdown is anticipated to begin in Empire Gulch approximately 50 years after mine closure, decreasing the amount or volume of surface water within perennial pools, which would result in insignificant impacts on Huachuca water umbels at this location. Groundwater drawdown is not anticipated to begin in Cienega Creek until approximately 150 years after mine closure; therefore, indirect effects on populations of this species within Cienega Creek are not reasonably certain to occur.


Cumulative Effects


Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably certain to occur in the action area considered in this biological opinion. Future Federal actions that are unrelated to the proposed action are not considered in this section because they require separate consultation pursuant to Section 7 of the ESA. Continued road maintenance, grazing activities, and recreation in the action area, current and future development, other nearby mining projects, and other various activities in the surrounding area on non-federal lands, combined with the expected effects from the proposed project, such as groundwater drawdown and associated loss or fragmentation of habitat (including riparian), and noise, air, and light pollution, could cumulatively affect the Huachuca water umbel and its habitat.


There currently are no known tribal or state activities reasonably certain to occur within the action area that are likely to significantly affect Huachuca water umbel or its habitat. Private actions that are reasonably certain to occur within the action area include the Empire Mountains Limestone Quarries Project in Sections 19 and 30, Township 17 South, Range 17 East. The proposed Empire Mountains project would consist of limestone mining activities, over a period of up to 20 years, on approximately 
44 acres of uplands immediately adjacent to Davidson Canyon. Additional upland areas also would be disturbed by the stockpiling of waste and overburden materials for reclamation. Concurrent reclamation would be undertaken so that no more than 14 acres of new mining disturbances would be underway at any point of time.


Determination of Effect


The project may affect, but is not likely to adversely affect, the Huachuca water umbel. 


Jaguar


Species-Specific Conservation Measures 


Rosemont Copper proposes the following conservation measure to minimize the effects of the project on Jaguars and Ocelots and their suitable habitat: a one-time fee in the amount of $20,000 to AGFD for survey and monitoring efforts and as well as conservation and recovery measures. 


Direct and Indirect Effects


Direct and indirect impactseffects to Jaguars are not anticipated as a result of this project.  because this species is not known to occur within the footprint of the proposed mine, and no direct effects resulting from interrelated or interdependent actions are anticipated. 


Indirect effects could occur to the Jaguar within the action area. Although occurrence records in Arizona are rare, and no breeding populations of the Jaguar are known to exist in Arizona, Jaguars have large home ranges there is the potential for this species to occur in the action area. Further, there have been two recent (2011) sightings of Jaguars in southeastern Arizona: an unconfirmed sighting (AGFD Class II-7) of a Jaguar was reported in Mansfield Canyon in the Santa Rita Mountains in Santa Cruz County in June, approximately 13 miles south of the proposed mine footprint and 8 miles south of the action area; and more recently, in November, a confirmed sighting of a Jaguar occurred in a canyon in Cochise County. Prior to the June 2011 sighting, there had been no confirmed occurrence records for this species within 8 miles of the action area since 1961. Thus, there is some potential for one or more of these animals to occur in the Santa Rita Mountains over the life of the project, and there is potential for an animal moving throughout the Santa Rita Mountains to be exposed to disturbance related to mining activities. 


Although Jaguars have the ability to avoid some of this disturbance through movements, resulting in low probability of any significant acute or chronic exposure, any Jaguars present adjacent to the mine footprint could experience indirect effects from light, noise, and vibrations. Light from artificial illumination at night would create a “perpetual full moon” situation, which could disrupt this species, resulting in changes in dispersal, communication patterns, and hunting success (Longcore and Rich 2004). Similarly, noise and vibrations from construction of the mine or blasting could disturb Jaguars, likely causing changes in dispersal, communication patterns, and hunting success (NoiseQuest 2011). The magnitude of impacts from noise, vibration, and light are uncertain, but these impacts are expected to decrease as the distance from the mine increases.  


None of the data available suggest that the Jaguar is reasonably certain to occur in the action area because the species’ occurrence in Arizona is considered rare, no breeding populations of the Jaguar are known to exist in Arizona, and there have been no confirmed occurrence records for this species within 20 miles of the action area since 1961. The Forest Service has already established a similar precedent with other listed cat species. The U.S. Federal Court for the Eastern District of Wisconsin upheld a Forest Service BA that concluded that a timber sale would have “no effect” on the Canadian Lynx (Habitat Education Center, Inc. v. Bosworth, 363 F.Supp.2d 1090 [E.D. Wisc. 2007]). In Bosworth, the Forest Service made a “no effect” determination with regard to the Lynx based on the lack of recent sightings and lack of breeding populations (Id. at 1111-12). The Lynx had been reported in the area every year for several years up until the last several years leading up to the determination. Nevertheless, the court found that the Forest Service determination was rationally related to the data available and upheld the Forest Service determination of “no effect.” Jaguar sightings in and near the action area are even more rare than the frequency of Lynx sightings in the aforementioned case. Direct or indirect effects are not reasonably certain to occur on the Jaguar.Cumulative Effects


Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably certain to occur in the action area considered in this biological opinion. Future Federal actions that are unrelated to the proposed action are not considered in this section because they require separate consultation pursuant to Section 7 of the ESA. Continued road maintenance, grazing activities, and recreation in the action area, current and future development, other nearby mining projects, and other various activities in the surrounding area on non-federal lands, combined with the expected effects from the proposed project, such as groundwater drawdown and associated loss or fragmentation of habitat (including riparian), and noise, air, and light pollution, could cumulatively affect the Jaguar and its habitat.


There currently are no known tribal, state, local, or private activities reasonably certain to occur within the action area that are likely to significantly affect the Jaguar or its habitat. Private actions that are reasonably certain to occur within the action area include the Empire Mountains Limestone Quarries Project in Sections 19 and 30, Township 17 South, Range 17 East. The proposed Empire Mountains project would consist of limestone mining activities, over a period of up to 20 years, on approximately 
44 acres of uplands immediately adjacent to Davidson Canyon. Additional upland areas also would be disturbed by the stockpiling of waste and overburden materials for reclamation. Concurrent reclamation would be undertaken so that no more than 14 acres of new mining disturbances would be underway at any point of time.


Determination of Effect


The project will have no effectmay affect, but is not likely to adversely affect,  on the Jaguar.


Lesser Long-nosed Bat


Species-Specific Conservation Measures 


Rosemont Copper proposes the following conservation measures to minimize the effects of the project on Lesser Long-nosed Bat and Lesser Long-nosed Bat habitat:


Measures that have already been implemented include funding of studies of Palmer’s agave establishment and response to transplantation and establishment of an on-site nursery that may be used for future mitigation of habitat loss.


Planting of agave at densities comparable to that currently on-site during concurrent reclamation. 


Ongoing lighting studies are being conducted, and their potential effects on Lesser Long-nosed Bat and the Helena Mine will be ascertained and mitigated to the extent possible.


Rosemont Copper will work with the USFWS and the Forest Service to relocate the Arizona National Scenic Trail away from the Helena Mine.


At the Helena Mine site, Rosemont Copper will construct an exclusion fence to protect the roost site from trespass.


Direct and Indirect Effects


The proposed project would directly affect at least one known Lesser Long-nosed Bat postmaternity roost site (Chicago Mine) within the footprint of the proposed mine, which in August 2008 contained approximately 12 to 15 Lesser Long-nosed Bats, and in 2009 contained approximately 32 Lesser Long-nosed Bats, and in July 2011 contained one roosting Lesser Long-nosed Bat. Any individuals present within the footprint of the mine infrastructure (including the pit, buildings, roads, tailings or waste piles, etc.) would either be crushed or forced to relocate. 


Given the anticipated levels of project related activity and associated disturbance from noise, vibrations, and light, there exists the potential for indirect impactseffects on two additional Lesser Long-nosed Bat postmaternity roosts adjacent to the proposed mine footprint (i.e., R-2 [immediately adjacent to the southwestern portion of the proposed fence line of the preferred alternative] and the Helena Mine complex [approximately 1 mile north-northeast of the fence line for the preferred alternative]). At the R-2 site, one Lesser Long-nosed Bat was detected each year in 2008 and 2009, and three Lesser Long-nosed Bats were detected there in 2011. More than 5,100 Lesser Long-nosed Bats were counted at the Helena Mine complex in 2009, and approximately 4,650 Lesser Long-nosed Bats were detected in 2011. Any individuals present adjacent to the mine footprint would experience indirect effects from light, noise, and vibrations. Light from artificial illumination at night would create a “perpetual full moon” situation, which could disrupt this nocturnal species, resulting in changes in dispersal, reproductive behavior, communication patterns, and decreased foraging success (Longcore and Rich 2004). Similarly, noise and vibrations from construction of the mine or blasting would disturb Lesser Long-nosed Bats, likely causing changes in dispersal, reproductive behavior, communication patterns, decreased foraging success, and increased predation (NoiseQuest 2011). The magnitude of impacts from noise, vibration, and light are uncertain, but these impacts are expected to decrease as the distance from the mine increases.  


The proposed project would indirectly impact Lesser Long-nosed Bats through the removal of potential Lesser Long-nosed Bat forage plants (i.e., paniculate agaves) in the late summer range of the species. Based on surveys, it was estimated that between 196,268 and 306,209 Palmer agave rosettes would be impacted as a result of the proposed project (WestLand 2009c). Indirect impactseffects to Lesser Long-nosed Bat forage plants may result from an increase in dust levels adjacent to access roads and mining areas. Agaves could be negatively impacted by windborne fugitive dust coating leaves, resulting in reduced photosynthetic activity. Physical effects of dust on plants may include blockage and damage to stomata, shading, and abrasion of leaf surface or cuticle (Goodquarry 2011). Known Lesser Long-nosed Bat maternity roosts are all more than 75 miles from the project area; therefore, no indirect impactseffects on Lesser Long-nosed Bat maternity roosts are anticipated.


Cumulative Effects


Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably certain to occur in the action area considered in this biological opinion. Future Federal actions that are unrelated to the proposed action are not considered in this section because they require separate consultation pursuant to Section 7 of the ESA. Continued road maintenance, grazing activities, and recreation in the action area, current and future development, other nearby mining projects, and other various activities in the surrounding area on non-federal lands, combined with the expected effects from the proposed project, such as groundwater drawdown and associated loss or fragmentation of habitat (including riparian), and noise, air, and light pollution, could cumulatively affect the Lesser Long-nosed Bat and its habitat.


There currently are no known tribal or state activities reasonably certain to occur within the action area that are likely to significantly affect the Lesser Long-nosed Bat or its habitat. Private actions that are reasonably certain to occur within the action area include the Empire Mountains Limestone Quarries Project in Sections 19 and 30, Township 17 South, Range 17 East. The proposed Empire Mountains project would consist of limestone mining activities, over a period of up to 20 years, on approximately 
44 acres of uplands immediately adjacent to Davidson Canyon. Additional upland areas also would be disturbed by the stockpiling of waste and overburden materials for reclamation. Concurrent reclamation would be undertaken so that no more than 14 acres of new mining disturbances would be underway at any point of time.


Determination of Effect


The project may affect, and is likely to adversely affect, the Lesser Long-nosed Bat.


Mexican Spotted Owl


Species-Specific Conservation Measures 


There are no species-specific conservation measures proposed for this species.


Direct and Indirect Effects


Direct effects on Mexican Spotted Owls are not anticipated as a result of this project. All construction activities and discernible effects from noise, light, and vibration will occur outside the nearest known Mexican Spotted Owl PACs. There also will be no increase in vehicular traffic and associated noise (no new access roads or mine activities) within 4.8 miles of the nearest PAC. The clearing of vegetation may affect populations of rodents, cottontails, birds, bats, lizards, and snakes, all potential prey species for the Mexican Spotted Owl; however, it is expected that this species does not currently forage in areas to be cleared of vegetation. Thus, indirect effects on the Mexican Spotted Owl are not expected to occur as a result of this project.


Adverse effects on Mexican Spotted Owl critical habitat are also not anticipated as a result of this project, although the action area (including the effects of noise, light, vibrations, and groundwater drawdown) includes 430 acres of critical habitat Unit BR-W-12. It is expected that an increase of noise, light, and vibration will occur within this area of critical habitat; however, these increases will not alter any PCEs for this species.


Cumulative Effects


Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably certain to occur in the action area considered in this biological opinion. Future Federal actions that are unrelated to the proposed action are not considered in this section because they require separate consultation pursuant to Section 7 of the ESA. Continued road maintenance, grazing activities, and recreation in the action area, current and future development, other nearby mining projects, and other various activities in the surrounding area on non-federal lands, combined with the expected effects from the proposed project such as groundwater drawdown and associated loss or fragmentation of habitat (including riparian), and noise, air, and light pollution, could cumulatively affect the Mexican Spotted Owl and its habitat.


There currently are no known tribal or state activities reasonably certain to occur within the action area that are likely to significantly affect the Mexican Spotted Owl or its designated critical habitat. Private actions that are reasonably certain to occur within the action area include the Empire Mountains Limestone Quarries Project in Sections 19 and 30, Township 17 South, Range 17 East. The proposed Empire Mountains project would consist of limestone mining activities, over a period of up to 20 years, on approximately 44 acres of uplands immediately adjacent to Davidson Canyon. Additional upland areas also would be disturbed by the stockpiling of waste and overburden materials for reclamation. Concurrent reclamation would be undertaken so that no more than 14 acres of new mining disturbances would be underway at any point of time.


Determination of Effect


The project will have no effect on the Mexican Spotted Owl. The project will have no effect on designated critical habitat for the Mexican Spotted Owl.


Ocelot 


Species-Specific Conservation Measures 


Rosemont Copper proposes the following conservation measure to minimize the effects of the project on Jaguars and Ocelots and their suitable habitat: a one-time fee in the amount of $20,000 to AGFD for survey and monitoring efforts and conservation and recovery measures. 


Direct and Indirect Effects


Direct and indirect impactseffects on Ocelots are not anticipated as a result of this project because this species is not known to occur within the footprint of the proposed mine, and no direct effects resulting from interrelated or interdependent actions are anticipated. 


Indirect effects could occur to the Ocelot within the action area. Although occurrence records in Arizona are rare, and no breeding populations of the Ocelot are known to exist in Arizona, Ocelots have large home ranges there is the potential for this species to occur in the action area. Further, four confirmed reports of ocelots have been received in Arizona since 2009: one from Gila County and three from Cochise County (USFWS 2011e). Prior to these 2009 sightings, the last confirmed account in Arizona was of an Ocelot that was shot on Pat Scott Peak in the Huachuca Mountains in 1964 (López González et al. 2003). Thus, there is some potential for one or more of these animals to occur in the Santa Rita Mountains over the life of the project, and there is potential for an animal moving throughout the Santa Rita Mountains to be exposed to disturbance related to mining activities. 


Although Ocelots have the ability to avoid some of this disturbance through movements, resulting in low probability of any significant acute or chronic exposure, any Ocelots present adjacent to the mine footprint could experience indirect effects from light, noise, and vibrations. Light from artificial illumination at night would create a “perpetual full moon” situation, which could disrupt this species, resulting in changes in dispersal, communication patterns, and hunting success (Longcore and Rich 2004). Similarly, noise and vibrations from construction of the mine or blasting could disturb Ocelots, likely causing changes in dispersal, communication patterns, and hunting success (NoiseQuest 2011). The magnitude of impacts from noise, vibration, and light are uncertain, but these impacts are expected to decrease as the distance from the mine increases.  


The best scientific data available show a lack of certainty regarding the Ocelot’s presence in the action area. None of the data available suggest that the Ocelot is reasonably certain to occur in the action area because the species’ occurrence in Arizona is considered rare, no breeding populations of the Ocelot are known to exist in Arizona, and this species has never been documented as occurring within the action area. As mentioned above in the Jaguar section, the Forest Service has already established a similar precedent with other listed cat species, and Ocelot sightings near the action area are even rarer than the frequency of Lynx sightings in the aforementioned case. Direct or indirect effects are not reasonably certain to occur on the Ocelot.Cumulative Effects


Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably certain to occur in the action area considered in this biological opinion. Future Federal actions that are unrelated to the proposed action are not considered in this section because they require separate consultation pursuant to Section 7 of the ESA. Continued road maintenance, grazing activities, and recreation in the action area, current and future development, other nearby mining projects, and other various activities in the surrounding area on non-federal lands, combined with the expected effects from the proposed project, such as groundwater drawdown and associated loss or fragmentation of habitat (including riparian), and noise, air, and light pollution, could cumulatively affect the Ocelot and its habitat.


There currently are no known tribal or state activities reasonably certain to occur within the action area that are likely to significantly affect the Ocelot or its habitat. Private actions that are reasonably certain to occur within the action area include the Empire Mountains Limestone Quarries Project in Sections 19 and 30, Township 17 South, Range 17 East. The proposed Empire Mountains project would consist of limestone mining activities, over a period of up to 20 years, on approximately 44 acres of uplands immediately adjacent to Davidson Canyon. Additional upland areas also would be disturbed by the stockpiling of waste and overburden materials for reclamation. Concurrent reclamation would be undertaken so that no more than 14 acres of new mining disturbances would be underway at any point of time.


Determination of Effect


The project will have no may aeffect, but is not likely to adversely affect, on the Ocelot.


Pima Pineapple Cactus


Species-Specific Conservation Measures


Rosemont Copper proposes the following conservation measures to minimize the effects of the project on Pima pineapple cactus and Pima pineapple cactus habitat:


Avoidance of direct impactseffects to individual Pima pineapple cactus during construction. Routing the lines to avoid Pima pineapple cactus to the extent practicable will minimize direct impactseffects. Construction practices will be employed to keep surface disturbance to the minimum practicable. Pima pineapple cactus left in place near disturbance areas will be clearly marked and construction activity in the vicinity will be monitored. Marking will be removed by the monitor as soon as construction is completed.


Transplant and monitoring of 44 cacti that cannot be avoided by construction activities.


In-lieu payment will be made to a Pima pineapple cactus mitigation bank. The total impact area is estimated to be approximately 24.4 acres (8.4 permanent, 16.0 temporary)42 acres (15.3 permanent, 26.7 temporary). In-lieu fee payment will be paid at a ratio of 1:1 for permanent impactseffects and 0.5:1 for temporary impactseffects.


Direct and Indirect Effects


The preferred alternative would result in direct impactseffects on to Pima pineapple cactus and Pima pineapple cactus habitat owing to the placement of electrical and water transmission lines and associated access roads. Approximately 440 live Pima pineapple cacti and 8824.4 acres of Pima pineapple cactus habitat would be impacted, depending on which TEP alignment is chosen. Areas of permanent disturbance would remove portions of the seed bank, and areas of temporary disturbance could alter the seed bank. Disturbance of soils would change water infiltration, compact soil, and change local site conditions. Recently disturbed areas have an increased potential to be invaded by noxious weeds (e.g., Lehmann lovegrass), which can negatively affect Pima pineapple cactus. Although some areas of temporary disturbance may recover, it may take many years before full recovery is achieved. Any individuals growing in the action area outside the mine footprint may experience indirect impactseffects, such as fugitive dust. Physical impactseffects of windborne fugitive dust on plants may include blockage and damage to stomata and shading and abrasion of the plant surface, which could result in reduced photosynthetic activity (Goodquarry 2011).


Cumulative Effects


Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably certain to occur in the action area considered in this biological opinion. Future Federal actions that are unrelated to the proposed action are not considered in this section because they require separate consultation pursuant to Section 7 of the ESA. Continued road maintenance, grazing activities, and recreation in the action area, current and future development, other nearby mining projects, and other various activities in the surrounding area on non-federal lands, combined with the expected effects from the proposed project, such as groundwater drawdown and associated loss or fragmentation of habitat (including riparian), and noise, air, and light pollution, could cumulatively affect the Pima pineapple cactus and its habitat.


There currently are no known tribal or state activities reasonably certain to occur within the action area that are likely to significantly affect Pima pineapple cactus or its habitat. Private actions that are reasonably certain to occur within the action area include the Empire Mountains Limestone Quarries Project in Sections 19 and 30, Township 17 South, Range 17 East. The proposed Empire Mountains project would consist of limestone mining activities, over a period of up to 20 years, on approximately 
44 acres of uplands immediately adjacent to Davidson Canyon. Additional upland areas also would be disturbed by the stockpiling of waste and overburden materials for reclamation. Concurrent reclamation would be undertaken so that no more than 14 acres of new mining disturbances would be underway at any point of time. 


Determination of Effect


The project may affect, and is likely to adversely affect, Pima pineapple cactus.


Southwestern Willow Flycatcher


Species-Specific Conservation Measures 


There are no species-specific conservation measures proposed for this species.


Direct and Indirect Effects


Direct effects on the Southwestern Willow Flycatcher are not anticipated as a result of this project because there is no habitat or known occurrences of this species within the footprint of the proposed mine, and no direct effects resulting from interrelated and interdependent actions are anticipated. Furthermore, impacts to water quality and/or disruption of surface water flow resulting from the capture of runoff in the pit are only expected to occur along the Barrel Canyon drainage through Davidson Canyon to its confluence with Cienega Creek, and the Southwestern Willow Flycatcher is not known to occur in any of these reaches.


Southwestern Willow Flycatchers are known to occur in the action area in Cienega Creek and in Empire Gulch, and indirect effects to Southwestern Willow Flycatchers may occur within the action area in Cienega Creek and in Empire Gulch where groundwater drawdown is modeled to occur (Montgomery and Associates Inc. 2010; Tetra Tech 2010b). The preferred alternative is not expected to result in direct impacts on Southwestern Willow Flycatcher because there are no known occurrences of, or suitable habitat for, this species within the footprint of the proposed mine or within Barrel or Davidson canyons. As a result of groundwater drawdown, the amount or volume of water within perennial pools could decrease which could result in indirect effects to Southwestern Willow Flycatchers breeding and foraging within these areas. Indirect effects on Southwestern Willow Flycatchers could also result from prey species of the Southwestern Willow Flycatchers experiencing the same indirect effects as the bird from groundwater drawdown, hence altering their predator-prey relationships. These indirect impacts are anticipated to be negligible and immeasurable until at least 150 years after project closure at Empire Gulch and in Cienega Creek until at least 50 years after mine closure.


Thus, according to the models developed to predict groundwater drawdown, simultaneous or short term impacts to Southwestern Willow Flycatcher are not anticipated as a result of groundwater drawdown. The uncertainty involved with modeling at this time frame combined with the small predicted magnitude of effects renders any analysis of future effects to individual populations of Southwestern Willow Flycatcher problematic. While we can predict (albeit with limited precision) that groundwater and surface water flows may be affected many decades into the future, we cannot predict how these changes would interact with or affect populations of Southwestern Willow Flycatcher whose future status and distribution are entirely unknown; therefore, we cannot conclude that these future indirect effects are reasonably certain to occur.There is one documented occurrence (in 2001) of the Southwestern Willow Flycatcher within the action area in Cienega Creek, and suitable habitat for this species is also present in Empire Gulch. If present, this species and its habitat may be indirectly impacted by groundwater drawdown and decreased stream, seep, and spring flows within the action area; however, these indirect impacts are not anticipated to begin until 50 years after project closure in Empire Gulch and 150 years after project closure in Cienega Creek. Prey species of the Southwestern Willow Flycatcher are likely to experience the same indirect impacts as the bird, hence altering their predator-prey relationships. Hence, indirect effects on this species are not reasonably certain to occur.


The project could indirectly impact some of the PCEs of proposed critical habitat for this species, including a general impact on riparian vegetation and the presence of surface water; however, as previously stated, groundwater drawdown is anticipated to be negligible and immeasurable until at least 150 years after project closure at Empire Gulch and in Cienega Creek until at least 50 years after mine closure,these indirect impacts are not anticipated to begin until 50 years after project closure in Empire Gulch and 150 years after project closure in Cienega Creek. Hence, impacts to proposed critical habitat for this species are not reasonably certain to occur.


Cumulative Effects 


Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably certain to occur in the action area considered in this biological opinion. Future Federal actions that are unrelated to the proposed action are not considered in this section because they require separate consultation pursuant to Section 7 of the ESA. Continued road maintenance, grazing activities, and recreation in the action area, current and future development, other nearby mining projects, and other various activities in the surrounding area on non-federal lands, combined with the expected effects from the proposed project, such as groundwater drawdown and associated loss or fragmentation of habitat (including riparian), and noise, air, and light pollution, could cumulatively affect the Southwestern Willow Flycatcher and its habitat.


There currently are no known tribal or state activities reasonably certain to occur within the action area that are likely to significantly affect the Southwestern Willow Flycatcher or its habitat. Private actions that are reasonably certain to occur within the action area include the Empire Mountains Limestone Quarries Project in Sections 19 and 30, Township 17 South, Range 17 East. The proposed Empire Mountains project would consist of limestone mining activities, over a period of up to 20 years, on approximately 44 acres of uplands immediately adjacent to Davidson Canyon. Additional upland areas also would be disturbed by the stockpiling of waste and overburden materials for reclamation. Concurrent reclamation would be undertaken so that no more than 14 acres of new mining disturbances would be underway at any point of time.


Determination of Effect


The project will have no effect on the Southwestern Willow Flycatcher or its proposed critical habitat.The project may affect, but is not likely to adversely affect, the Southwestern Willow Flycatcher. The project is not likely to result in the destruction of Southwestern Willow Flycatcher proposed critical habitat within the action area. The project would have no effect on designated critical habitat because there is no designated critical habitat within the action area.
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Table C1. Chiricahua Leopard Frog Locations within and adjacent to the Action Area from 2008 to 2011


			Location 
Name


			UTM Coordinates 
NAD 83)


			Location 
Description


			Location Relative to Fence Line, Action Area, and Proposed Critical Habitat


			Findings*





			


			Easting


			Northing


			


			


			2008


			2009


			2010


			2011





			Bowman Tank 


			524574


			3516390


			This tank is formed by an earthen dam that impounds storm water flows in California Gulch. 


			Within action area; approximately 1.3 miles south of fence line for preferred alternative.


			Not surveyed. 


			Not surveyed. 


			Site was visited with AGFD and Frog Conservation Project representatives. No ranids or other herpetofauna observed. Aquatic wildlife observed included leeches. 


			Three Chiricahua Leopard Frogs (CLFs) observed. 





			Box Canyon (Dam Structure) 


			521029


			3518099


			Formed by large stone dam that impounds ephemeral and sub-surface flows in Box Canyon. Area above dam is largely silted in. Livestock operators use heavy equipment to excavate a small pond to provide water for cattle. 


			Within action area; approximately 1 mile southwest of fence line for preferred alternative.


			See Box Canyon Lower Reach Findings. 


			See Box Canyon Lower Reach Findings. 


			See Box Canyon Lower Reach Findings. 


			Two CLFs detected. Twenty-five toad tadpoles were also detected. 








			Box Canyon 
Tank 2 


			521909


			3518358


			A concrete stock tank in Upper Box Canyon.


			Within action area; approximately 0.6 mile southwest of fence line for preferred alternative.


			See Box Canyon Upper Reach Findings. 


			See Box Canyon Upper Reach Findings. 


			No ranids, other herpetofauna, or aquatic wildlife detected. Boatmen and backswimmers observed. 


			One adult CLF detected twice. No other herpetofauna or aquatic wildlife observed. 









Table C1. Chiricahua Leopard Frog Locations within and adjacent to the Action Area from 2008 to 2011 (Continued)


			Location 
Name


			UTM Coordinates 
NAD 83)


			Location 
Description


			Location Relative to Fence Line, Action Area, and Proposed Critical Habitat


			Findings*





			


			Easting


			Northing


			


			


			2008


			2009


			2010


			2011





			Box Canyon (Lower Reach) 


			520699


519178


			3518106


3518190


			Box Canyon is an intermittent drainage on the east side the Santa Rita Mountain Range. 


			Within action area; approximately 1.2–2 miles south-southwest of fence line for preferred alternative.


			One nocturnal survey was conducted. Seven adult CLFs observed, all within wet segments of survey reach. Also observed Sonoran desert toads and canyon tree frogs.





Eight CLFs present (Rorabaugh 2010). 


			No ranids observed. Black-necked Garter Snakes and Coyote tracks observed along pools. Coatis observed along north bank of canyon. Perimeter vegetation included grasses and coyote willow, and canopy vegetation included sycamore, ash, cottonwood, willow, and mesquite. Red Spotted Toads (Bufo punctatus) observed. 





Twelve CLFs present and moved to Florida Canyon because were at risk of drying (Rorabaugh 2010).


			No ranids observed. During August visit, one adult canyon tree frog and a black necked garter snake were identified and photographed, and 20+ unidentified tadpoles observed. On September visit 20+ Hylid tree frog tadpoles were present. 


			One to two CLFs observed during site visits (see also Box Canyon Dam Structure). It was noted that Bears, Coatis, Coyotes, Dogs, Deer, Foxes, Turkeys, and Mountain Lions frequent the area. More than 100 tadpoles observed; the species of tadpole was uncertain, but it was believed to be from a toad or canyon tree frog. 





			Box Canyon Pools 


			519164


			3518196


			Feature along Lower Box Canyon, an intermittent stream. 


			Within action area; approximately 2 miles south-southwest of fence line for preferred alternative.


			See Box Canyon Lower Reach Findings. 





CLFs present (Rorabaugh 2010).


			See Box Canyon Lower Reach Findings. 


			See Box Canyon Lower Reach Findings. 


			See Box Canyon Lower Reach Findings. 





			Box Canyon (Upper Reach) 


			522124


520699


			3518461


3518106


			Box Canyon is an intermittent stream on the east side the Santa Rita Mountain Range. 


			Within action area; approximately 0.5–1.1 miles southwest of fence line for preferred alternative.


			One nocturnal survey conducted; two CLFs observed. 


			No ranids observed. Reach was mostly dry except for one tank. No aquatic fauna was noted. 


			No ranids observed. On August site visit, probable canyon tree frog tadpoles numbering 20+ observed in pools. Site was 95% dry during September visit. 


			No ranids, other herpetofauna, or aquatic wildlife detected. This reach was dry in spring and early summer. 









Table C1. Chiricahua Leopard Frog Locations within and adjacent to the Action Area from 2008 to 2011 (Continued)


			Location 
Name


			UTM Coordinates 
NAD 83)


			Location 
Description


			Location Relative to Fence Line, Action Area, and Proposed Critical Habitat


			Findings*





			


			Easting


			Northing


			


			


			2008


			2009


			2010


			2011





			CA Gulch Tank West 


			522711


			3516861


			This tank is formed by an earthen dam that impounds storm water flows in California Gulch. 


			Within action area; approximately 1.1 mile southwest of fence line for preferred alternative.


			Not surveyed. 


			Not surveyed. 


			Not surveyed but visited with AGFD and Frog Conservation Project representatives. Numerous CLFs of multiple age classes were present. 


			More than 150 CLFs observed. One Black-necked Garter Snake also detected, and other aquatic wildlife included water boatmen, dragonflies, and beetles. 





			CA Gulch Tank East 


			523261


			3516875


			This tank is formed by an earthen dam that impounds storm water flows in California Gulch. 


			Within action area; approximately 1 mile south of fence line for preferred alternative.


			Not surveyed. 


			Not surveyed. 


			One CLF positively identified during second visit to site in 2010. No ranids detected in a subsequent visit. No other herpetofauna or aquatic wildlife observed. 


			Five CLFs observed. Other aquatic wildlife noted included water boatmen, dragonflies, beetles, and belostomatids. Deer, Coyotes, and Javelina also frequent the tank. 





			Christine’s Tank


			524353


			3510209


			Stock tank; appears to be earthen (based on aerial).


			Outside action area; approximately 0.2 mile south.


			Not surveyed.


			Not surveyed.


			CLFs present.


			Not surveyed.





			Cinco Ponds


			539340


			3517279


			Pools along Cienega Creek.


			Outside action area; less than 0.1 mile east. Within proposed critical habitat (PCH) Unit 9.


			Not surveyed.


			CLF present and breeding (Rorabaugh 2010).


			Not surveyed.


			Not surveyed.





			East Dam 


			527384


			3522672


			This tank is formed by an earthen dam that impounds storm water flows conveyed down the wash. 


			Within fence line for preferred alternative.


			One CLF responded to tape playback, but could not be found in search of water’s edge. 





CLF present (Rorabaugh 2010).


			No ranids or other herpetofauna detected during survey. Aquatic wildlife observed included dragonflies. 





CLF present (Rorabaugh 2010).


			No ranids, other herpetofauna, or aquatic wildlife detected. Pond was dry. 


			No ranids, other herpetofauna, or aquatic wildlife detected. 









Table C1. Chiricahua Leopard Frog Locations within and adjacent to the Action Area from 2008 to 2011 (Continued)


			Location 
Name


			UTM Coordinates 
NAD 83)


			Location 
Description


			Location Relative to Fence Line, Action Area, and Proposed Critical Habitat


			Findings*





			


			Easting


			Northing


			


			


			2008


			2009


			2010


			2011





			Empire Gulch – Unnamed Tank 


			537902


			3517949


			This tank is formed by an earthen dam that impounds storm water flows conveyed down Empire Gulch. 





			Within action area; approximately 6.7 miles east-southeast of fence line for preferred alternative. Within PCH Unit 9.


			Not surveyed. 


			No ranids or other herpetofauna detected. Aquatic wildlife observed included dragonflies. Cinnamon teals and Mexican ducks. 


			Four to six CLFs observed. Other aquatic wildlife observed were dragonflies. 


			No ranids, other herpetofauna, or aquatic wildlife detected. Tank was dry during site visits. 





			Empire Gulch Pools 


			534586


534118


			3516948


3516971


			A 300-foot long reach of Empire Gulch supports intermittent flows and contains series of relatively deep pools. Vegetation included large cottonwood and willow, sedges, cattails, and duckweed. 


			Within action area; approximately 4.8 miles southeast of fence line for preferred alternative. Within PCH Unit 9.


			Not surveyed 


			Numerous CLFs were noted. Tadpoles and egg masses were noted. Other wildlife observations included dragonflies, belostomatids, Black-necked Garter Snake, and Zone-tailed Hawk. 


			Not surveyed. 


			Not surveyed. 





			Florida Workstation


			514743


			3513788


			Marginal breeding habitat (Rorabaugh 2010). Appears to be metal stock tank (based on aerial).


			Outside action area; approximately 3 miles west.


			One CLF observed (Rorabaugh 2010). 


			Population augmented with frogs from Box Canyon and Louisiana Gulch (Rorabaugh 2010).


			Not surveyed. 


			Not surveyed. 





			Gardner Canyon


			525134


			3509585


			Stock tank in Gardner Canyon, east of Apache Springs; appears to be earthen (based on aerial).


			Outside action area; approximately 0.5 mile south.


			2 CLFs present (Rorabaugh 2010).


			Not surveyed.


			Not surveyed.


			Not surveyed.





			Granite Tank 


			521117


			3514218


			Tank formed by an earthen dam that impounds stormwater flows. 


			Within action area; approximately 3 miles southwest of fence line for preferred alternative.


			Not surveyed. 


			Not surveyed. 


			Not surveyed, but numerous CLFs of multiple age classes observed in summer. 


			CLFs were present in spring. One CLF observed during summer. Tank dried in spring/early summer. Tank refilled with summer monsoon rains. 









Table C1. Chiricahua Leopard Frog Locations within and adjacent to the Action Area from 2008 to 2011 (Continued)


			Location 
Name


			UTM Coordinates 
NAD 83)


			Location 
Description


			Location Relative to Fence Line, Action Area, and Proposed Critical Habitat


			Findings*





			


			Easting


			Northing


			


			


			2008


			2009


			2010


			2011





			Granite Mtn Tank 


			522717


			3513980


			Tank formed by an earthen dam that impounds storm water flows conveyed down Ophir Gulch. 


			Within action area; approximately 3 miles south of fence line for preferred alternative. Within PCH Unit 8.


			Ten CLFs observed, calling spontaneously. Identification confirmed based on calls and visual observations with binoculars. 


			Numerous small CLFs observed. Aquatic wildlife observed included dragonflies, water boatmen, and beetles. 


			Four confirmed and one unconfirmed CLFs detected. Aquatic wildlife observed included dragonflies, water boatmen, and beetles. 


			No ranids or other herpetofauna detected. Deer, Bobcat, and Raccoon tracks observed in mud. Tank dried spring/early summer but refilled with summer rains. 





			Greaterville Tank 


			522772


			3514693


			This tank is formed by an earthen dam that impounds storm water flows.


			Within action area; approximately 2.5 miles south of fence line for preferred alternative. Within PCH Unit 8.


			Thirty-seven CLFs observed, four captured by net, two photographed. All appeared to be sub-adult to adult based on size. 


			Numerous CLFs of various sizes observed. No tadpoles observed, but two egg masses were noted. AGFD reported having released frogs to this tank in August 2009. 


			Four ranids observed on July 30 which could not be positively identified, but were probable CLFs because of their bright green coloring and the positive identification of nine CLFs on August 20. 


			More than 75 CLFs observed. Other aquatic wildlife observed included water boatmen, dragonflies, belostomatids, and beetles. Tracks of Deer, Dog, Great Blue Heron, Coyote, and Javelina were present in mud. 





			North Greaterville Tank 


			522467


			3515592


			This tank is formed by an earthen dam that impounds storm water flows. 


			Within action area; approximately 1.9 miles south-southwest of fence line for preferred alternative.


			Not surveyed. 


			Not surveyed. 


			Not surveyed by WestLand. Surveyed by Frog Conservation Project. No ranids noted. 


			Forty-seven CLFs observed. No other aquatic wildlife detected. 









Table C1. Chiricahua Leopard Frog Locations within and adjacent to the Action Area from 2008 to 2011 (Continued)


			Location 
Name


			UTM Coordinates 
NAD 83)


			Location 
Description


			Location Relative to Fence Line, Action Area, and Proposed Critical Habitat


			Findings*





			


			Easting


			Northing


			


			


			2008


			2009


			2010


			2011





			Highway Tank 


			527542


			3519369


			This tank is formed by an earthen dam that impounds storm water flows conveyed down Oak Tree Canyon. 


			Within action area; approximately 0.3 mile southeast of fence line for preferred alternative.


			Single adult frog observed on each visit, but unable to capture for positive identification. No vocalizations, no response to call playback of chiricahuensis or yavapaiensis. 


			No ranids or other herpetofauna detected. Tank was dry in August. Thousands of tadpole shrimp (Triops cancriformis) were noted on last visit of September 29. 


			No ranids or other herpetofauna detected. Water boatmen and dragonflies observed. Site was dry in September. 


			No ranids, other herpetofauna, or aquatic wildlife detected during spring survey when pond was dry. After summer monsoon rains partially filled tank; aquatic wildlife observed included beetles and dragonflies. No ranids or other herpetofauna observed during post-monsoon surveys. 





			Los Posos Gulch Stock Tank


			525417


			3514818


			Stock tank; appears to be earthen (based on aerial).


			Within action area; approximately 2 miles south of fence line for preferred alternative. Within PCH Unit 8.


			Sixty or more adult CLF observed (Rorabaugh 2010). 


			CLFs absent (Rorabaugh 2010).


			Not surveyed.


			Not surveyed.





			Louisiana Gulch Tanks/Corral


			525713


			3512602


			Two metal tanks in Louisiana Gulch.


			Within action area; approximately 4 miles south of fence line for preferred alternative. Within PCH Unit 8.


			Breeding CLFs documented (Rorabaugh 2010). 


			Breeding CLFs documented (Rorabaugh 2010).


			Frog Conservation Project detected CLFs here (Frog Conservation Project 2010).


			Not surveyed.









Table C1. Chiricahua Leopard Frog Locations within and adjacent to the Action Area from 2008 to 2011 (Continued)


			Location 
Name


			UTM Coordinates 
NAD 83)


			Location 
Description


			Location Relative to Fence Line, Action Area, and Proposed Critical Habitat


			Findings*





			


			Easting


			Northing


			


			


			2008


			2009


			2010


			2011





			Lower Stock Tank 


			523171


			3522125


			This tank is formed by an earthen dam that impounds storm water flows in a tributary to Wasp Canyon. 





			Within fence line for preferred alternative and footprint of mine pit.


			No frogs observed on August 8. Two frogs seen on 25 August but could not be captured for identification. Two frogs on August 28 responded to tape playback; confirmed to be CLFs. Two CLFs responded to tape playback on September 5; identification confirmed with binoculars. 


			No ranids or other herpetofauna detected. Aquatic wildlife observed included water boatmen and dragonflies. 


			No ranids or other herpetofauna detected. Aquatic wildlife observed included water boatmen and dragonflies. 


			No ranids or other herpetofauna detected. Aquatic wildlife observed included water boatmen and dragonflies. This site suffered severe off-highway vehicle damage in 2011. Observed water levels fluctuated widely in 2011.





			West Sawmill Canyon


			516388


			3514263


			Metal tank in West Sawmill Canyon.


			Outside action area; approximately 2 miles southwest.


			One ranid frog observed, not identified to species, but assumed chiricahuensis because of the presence of CLF nearby and because there are no recent records of L. yavapaiensis in the vicinity (Rorabaugh 2010).


			Not surveyed.


			Not surveyed.


			Not surveyed.





			Oak Tree Canyon Tank 


			526904


			3519365


			This tank is formed by an earthen dam that impounds storm water flows conveyed down Oak Tree Canyon. 


			Within action area; approximately 0.2 mile south of fence line for preferred alternative.


			One CLF confirmed. 


			No ranids or other herpetofauna detected. Aquatic wildlife observed included leeches. 


			No ranids or other herpetofauna detected. Aquatic wildlife observed included dragonflies. 


			No ranids or other herpetofauna detected. Dragonflies and beetles observed. 









Table C1. Chiricahua Leopard Frog Locations within and adjacent to the Action Area from 2008 to 2011 (Continued)


			Location 
Name


			UTM Coordinates 
NAD 83)


			Location 
Description


			Location Relative to Fence Line, Action Area, and Proposed Critical Habitat


			Findings*





			


			Easting


			Northing


			


			


			2008


			2009


			2010


			2011





			Well in Ophir Gulch 


			522909


			3514041


			This feature is a deep well in Ophir Gulch water level is typically > 6 feet below gradient. Frogs that are entrapped here cannot escape until water levels rise to a point near the surface. 


			Within action area; approximately 3 miles south of fence line for preferred alternative. Within PCH Unit 8.


			Not surveyed. 


			Not surveyed. 


			Four CLFs observed in the well in July survey, and two were seen in August. No other herpetofauna or other aquatic wildlife observed. 


			Three adult CLFs observed in May. One large adult Black-necked Garter Snake also observed in May, but no other aquatic wildlife observed. By early September, significant monsoonal storms had caused water level to rise to point where frogs could escape well. No ranids present in September. 





			South Sycamore Canyon 


			522000


			3518898


			This is a well-vegetated mesoriparian drainage with intermittent surface flows and a nearly perennial spring in Sycamore Canyon. 


			Within action area; approximately 0.3 mile southwest of fence line for preferred alternative.


			Two ranids observed approximately 0.5 mile upstream from confluence with Box Canyon during other field efforts. When site was revisited for focused ranid survey, none were noted. 


			No ranids observed. Aquatic wildlife noted included dragonflies and water beetles. Other observations included Coyote and Coati tracks. 


			No ranids observed. Aquatic wildlife noted included dragonflies and water beetles. Other observations included Deer, Bear, Fox, Coyote, and Coati tracks. 


			No ranids observed. A single Colorado river toad was identified in August. Deer, Black Bear, Coatis, and Javelina use the water source. Beetles and dragonflies were present in August but not in April. 





			*All data in table are from WestLand Resources Inc. surveys unless otherwise noted.
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Huachuca Water Umbel Locations (BLM 2011)
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Draft Biological Assessment


WestLand Resources Inc. Pima Pineapple Cactus Survey Results 2008–2010 





Table ED1. Pima Pineapple Cactus Survey Results	Comment by Angela Barclay: Needs to be changed to only include data for preferred alternative


			Easting


			Northing


			PPC No


			Notes





			508970.6631


			3530663.304


			1


			 





			508981.7932


			3530659.067


			2


			 





			508978.9083


			3530672.666


			3


			fruits





			508994.3591


			3530631.41


			4


			 





			509141.7421


			3530548.793


			5


			fruit





			509233.1644


			3530538.821


			6


			fruit





			509225.6955


			3530520.352


			7


			fruit





			509115.4689


			3530589.091


			8


			fruit





			509121.2301


			3530596.703


			9


			fruit





			508978.6593


			3530712.454


			10


			2 pups





			509044.1762


			3530665.63


			11


			9 pups





			509077.9498


			3530641.05


			12


			 





			509123.5518


			3530615.925


			13


			fruit





			509275.5663


			3530529.641


			14


			dead





			509351.0134


			3530562.641


			15


			dead





			509126.1699


			3530661.836


			16


			 





			510847.659


			3529488.875


			17


			 





			511121.5998


			3529296.211


			18


			fruit





			511184.5847


			3529324.108


			19


			dead





			510443.7707


			3529842.532


			20


			 





			510195.0999


			3530078.685


			21


			fruit





			510157.3924


			3530110.982


			22


			fruit





			510076.4723


			3530178.613


			23


			fruit





			510101.9237


			3530165.962


			24


			 





			510004.0728


			3530267.712


			25


			 





			511176.4548


			3529376.083


			26


			 





			510012.0773


			3530291.49


			27


			fruit





			513249.1239


			3527191.777


			28


			 





			506861.2022


			3532412.746


			29


			8 pups





			506854.3789


			3533077.144


			30


			1 dead pup





			506823.0502


			3531337.93


			31


			drought stressed 2 pups





			506825.86


			3531284.647


			32


			 





			506830.0638


			3531136.888


			33


			 





			506848.0463


			3530965.126


			34


			 





			506442.3487


			3531160.174


			35


			 





			506447.616


			3530869.374


			36


			 





			506859.148


			3531304.22


			37


			 





			506487.0606


			3530819.687


			38


			 





			506367.0296


			3531154.308


			39


			1 pup












			Table D1. Pima Pineapple Cactus Survey Results (Continued)





			Easting


			Northing


			PPC No


			Notes





			506301.1518


			3531049.05


			40


			 





			506328.0721


			3531019.711


			41


			 





			506361.884


			3530817.214


			42


			 





			506882.4205


			3530738.918


			43


			 





			507185.0451


			3530775.405


			44


			 





			508350.7523


			3530849.69


			45


			no pups





			508554.5161


			3530830.835


			46


			9 pups





			508588.0074


			3530800.054


			47


			 





			518607.0864


			3525008.118


			48


			 Live: primary stem





			506096.75


			3530778.347


			49


			 Live: primary stem, 8 pups





			509031


			3527770


			54


			 Live: 2 pups. Dead: 2 primary stems and 2 pups





			509090


			3527706


			55


			 Live: primary stem, 6 pups





			508524


			3528332


			56


			 Live: primary stem, 1 pup





			509226


			3527596


			57


			 Live: primary stem, 9 pups





			509228


			3527620


			58


			 Live: primary stem, 7 pups





			509863


			3526989


			59


			 Live: primary stem, 5 pups





			509982


			3526846


			60


			 Live: primary stem, 5 pups





			510069


			3526771


			61


			 Live: 5 pups. Dead: primary stem





			510835


			3525969


			62


			 Live: 2 primary stems, 11 pups





			510942


			3525882


			63


			 Live: primary stem. Dead: 1 pup





			510257


			3526581


			64


			 Live: primary stem





			509873


			3526950


			65


			 Live: 4 pups. Dead: primary stem





			509211


			3527658


			66


			 Live: primary stem





			508885


			3527861


			67


			 Live: primary stem





			509280


			3527641


			68


			 Live: primary stem, 3 pups





			508032


			3528897


			69


			 Live: primary stem, 3 pups





			510431


			3526432


			70


			 Live: primary stem





			510230


			3526629


			71


			 Live: primary stem, 10 pups





			509903


			3526987


			72


			 Live: primary stem, 4 pups





			511700


			3525019


			73


			 Live: 2 primary stems, 15 pups





			511718


			3525024


			74


			 Live: primary stem





			511943


			3524866


			75


			 Live: primary stem, 13 pups





			512103


			3524716


			76


			 Live: 2 primary stems, 8 pups





			512135


			3524700


			77


			 Live: primary stem, 4 pups





			512680


			3524106


			78


			 Live: primary stem, 9 pups





			512742


			3523999


			79


			 Live: primary stem, 4 pups





			512201


			3524443


			80


			 Live: primary stem, 4 pups





			512395


			3524285


			81


			 Live: primary stem





			512545


			3524187


			82


			 Live: primary stem, 7 pups





			512938


			3523739


			83


			 Live: primary stem, 4 pups





			512082


			3524653


			84


			 Live: 3 pups. Dead: primary stem





			513745


			3522954


			85


			 Live: 6 pups. Dead: primary stem





			514225


			3522393


			86


			 Live: primary stem, 4 pups





			515701


			3521019


			87


			 Live: primary stem, 10 pups





			515736


			3521016


			88


			 Live: primary stem





			515894


			3520807


			89


			 Live: primary stem, 4 pups





			515384


			3521222


			90


			 Live: primary stem, 1 pup





			515982


			3523357


			91


			 Live: primary stem





			515981


			3523365


			92


			 Live: primary stem





			515499


			3522991


			93


			 Live: 5 pups. Dead: primary stem





			516820


			3524074


			94


			 Live: 2 pups. Dead: 2 primary stems





			514797


			3522208


			401


			 Live: primary stem





			514959


			3522433


			402


			 Live: primary stem, 3 pups





			514973


			3522428


			403


			 Live: primary stem, 13 pups





			515938


			3520624


			404


			 Live: primary stem





			516126


			3520640


			405


			 Live: 6 pups. Dead: primary stem





			506104


			3530702


			474


			 Live: primary stem (poor health), 2 pups





			510325


			3526567


			475


			 Live: primary stem, 4 pups





			509313


			3527445


			476


			 Live: primary stem, 12 pups





			506940


			3530048


			477


			 Live: primary stem
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Thanks,
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Thursday, January 19, 2012 2:27 PM
To: Angela Barclay
Cc: Gerhart, Richard A -FS
Subject: 1/20/2012 BA deadline?
 
Are you going to make tomorrow's deadline for the Rosemont BA? I heard you lost a helper…
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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From: Jones, Lawrence LC -FS
To: Fernandez, Erin
Cc: marit_alanen@fws.gov
Subject: RE: Update Recovery Action Outline for your review - edits due February 20
Date: Monday, February 04, 2013 8:15:21 AM


Hey Erin and Marit—
 
I know the outline is draft, but I was wanting to know if there is some way I can reference it or
some other document in the Rosemont BA. There are many sections that would be useful,  but in
particular, I would like to mention item 8 that speaks to adaptive management, since I often get
push-back on that topic, including from FWS (hence, I can say even FWS recognizes the value of
AM in the draft recovery actions outline for Jaguar).
 
--LLCJ
 
 
From: Fernandez, Erin [mailto:erin_fernandez@fws.gov] 
Sent: Tuesday, January 29, 2013 3:26 PM
To: Carlos Lopez Gonzalez; Cristina Melendez; Cristina Melendez; Howard Quigley; Jim Stuart;
marit_alanen@fws.gov; Michelle Christman; octaviocrr@colpos.mx; Paul Beier;
proyectojaguar@gmail.com; rogelio.manriquez@conanp.gob.mx; Tim Snow; khughes@blm.gov; Carlos
Castillo; Carlos Robles; Carlos Robles; Culver, Melanie - (mculver); Bergman, David L - APHIS; Don
Jones; Eberardo Sanchez Camero; Eduardo Lopez; Gerardo Carreon; Héctor Ramón Valdez Aguayo ;
Jesús Florencio Moreno Martínez; Juan Manuel Segundo Galán; Juan Manuel Segundo Galán; Karen
Howe; Keith Hughes; Larry Allen; Jones, Larry -FS; Lizardo Cruz; Marco Antonio Valenzuela Martínez ;
Marco Antonio Valenzuela Martínez ; Matt Wunder; Pat King; Valer Austin; Walter Lane
Cc: Julie McIntyre
Subject: Update Recovery Action Outline for your review - edits due February 20
 
Hi Jaguar Recovery Team,
Attached is the updated recovery action outline for your review.  Thank you for your
comments on the previous version; this version incorporates your edits and further edited by
Howard, Carlos, Marit, and myself.  If you do not see some of the excellent language you
provided in previous versions, chances are we moved the language to the recovery action
narrative, which we are currently working on.  So, please let us know if you have any
questions or concerns about missing or changed language.  Because this is an outline, we did
our best to make it more succinct than previous versions, saving some of the explanatory
language for the narrative (you will all have a chance to review the narrative once a draft is
completed). 
 
Please send us your edits and comments by Wednesday, February 20 (or let us know if you
need more time).  
 
Thank you very much for your thorough review and, again, please let us know if you have
any questions. 
 
Erin, Marit, Howard, and Carlos  
 
---------------------------
Erin Fernandez
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From: Julia Fonseca
To: Roth, Melinda D -FS; Sebesta, Deborah K -FS
Cc: Jones, Larry -FS; abarclay@swca.com
Subject: RE: Rosemont Bio Mitigtion mtg notes
Date: Monday, August 06, 2012 12:52:20 PM


Hi,
 
Thanks for sending the minutes.  I'll take a look.
 
In the meantime, would you also send the meeting minutes to those who attended the meeting
by phone?  There were a number of folks who attended and contributed by phone. 
They would probably appreciate an opportunity to review the minutes too.
 


Julia Fonseca, Env. Planning Manager 
Pima County Adminstration 
Office of Sustainability and Conservation 
201 N. Stone Ave., 6th floor 
Tucson, AZ  85701 
Julia.Fonseca@pima.gov 
(520) 740-6460



mailto:Julia.Fonseca@pima.gov

mailto:mroth@fs.fed.us

mailto:dsebesta@fs.fed.us

mailto:ljones02@fs.fed.us

mailto:abarclay@swca.com






From: Angela Barclay
To: Gerhart, Richard A -FS; Jones, Larry -FS
Subject: yesterday"s BA meeting minutes
Date: Friday, March 09, 2012 11:16:55 AM
Attachments: image001.png


draft BA meeting minutes 030812.doc


Please review the attached and let me know if you would like me to make any revisions.
 
Thanks,
 
Angela M. D. Barclay, M. S.
Senior Natural Resource Specialist


SWCA Environmental Consultants
343 West Franklin Street
Tucson, Arizona 85701
P 520.325.9194 | F 520.325.2033
 


Visit Our Website: http://www.swca.com   
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Proposed Rosemont Copper Project 



Draft Biological Assessment Review and Consultation Discussions Meeting



USDI Fish and Wildlife Service Office 



201 N. Bonita Ave., Ste. 141



Tucson, AZ 85745



March 8, 2012


Attendees:



			Forest Service


			SWCA


			Other





			Rick Gerhart


			Chris Garrett


			Grady O’Brien, Engineering Analytics, Inc.





			Larry Jones


			Angela Barclay


			Kathy Arnold, Rosemont Copper





			Salek Shafiqullah


			Eleanor Gladding


			Norm James, Fennemore Craig (Rosemont)





			Mindee Roth


			Jonathan Rigg


			Jim Tress, WestLand Resources





			


			Melissa Polm


			Brian Lindenlaub, WestLand Resources





			


			


			David Cerasale, WestLand Resources





			


			


			Jean Calhoun, U.S. Fish & Wildlife Service





			


			


			Jason Douglas, U.S. Fish & Wildlife Service





			


			


			Susan Sferra, U.S. Fish & Wildlife Service





			


			


			John Windes, Arizona Game & Fish Dept.





			


			


			Tim Wade, Arizona Game & Fish Dept.





			


			


			Michael Ingraldi, Arizona Game & Fish Dept.





			


			


			Brian Bellew, Bureau of Land Management





			


			


			Dan Moore, Bureau of Land Management





			


			


			Marcia Radke, Bureau of Land Management





			


			


			Ben Lomeli, Bureau of Land Management





			


			


			Jeff Simms, Bureau of Land Management








 



Topics Discussed:



· Introductions


· Ground rules and meeting objectives



· Part I. Water model presentations



· Grady O’Brien, Engineering Analytics (did TetraTech modeling), presented on and compared and contrasted Montgomery and Associates and TetraTech water models


· Assumptions


· Results


· Questions/comment/concerns:


· Bureau of Land Management 


· Was their Empire Gulch data used in the models?


· Disagrees that the Sonoita and Elgin area should be outside the model limits


· Did any test wells intersect fractures?



· How many wells used in models went as deep as pit will be?


· Would water flow backward from Cienega Creek to pit?



· US Fish and Wildlife Service (USFWS) asked about isotope analysis to determine whether connection between groundwater in pit area and Cienega Creek



· Arizona Game and Fish Department (AGFD) commented that the model used precipitation in the last 40 years to determine recharge, which may not be conservative because that time period was unusually wet 


· Part II. Conservation measures



· Update by Jim Tress, WestLand Resources


· Rosemont is actively working on acquisition of several conservation parcels and some are still in progress


· Some of these lands contain protected species and/or their habitat


· USFWS noted that conservation lands must be set aside in perpetuity


· Other conservation measures discussed included:


· Revising allotment management plans to improve grazing conditions


· USFWS noted that allotment management plans are not perpetual and would want to be allowed to review/approve changes over time; however, Norm James (Rosemont counsel) noted that stipulations could be made to require any future permittees to consult with the USFWS and adhere to the management plan


· Managing stock tanks for Chiricahua leopard frogs (CLF)


· Rosemont, WestLand, and Grady are also developing a monitoring and remodeling program to be used throughout and after the life of the mine to monitor impacts to water


· Questions/comment/concerns:


· USFWS


· What is time frame for completion of plan/program?


· How frequent will monitoring and modeling occur?


· What are triggers for response?


· Triggers may require re-initiation of consultation


· When will written plan be provided?


· Should start monitoring conservation parcels now


· Forest Service


· Reminder that Rosemont also needs to develop conservations measures for other sensitive species


· Need to get credit for mitigation measures incorporated into project design


· Climate change assessment includes sustainable operations


· Rosemont, WestLand, and SWCA are pulling together comprehensive list of all proposed (past and current) conservation/mitigation measures


· USFWS – when will this be available?


· Rosemont – mitigations for various permits, etc. will likely be separate chapters of one larger document


· USFWS – aquatic species specialists’ comments largely depend on uncertainty of water models 


· Rosemont


· Conservation opportunities for CLF in Greaterville area but to enhance existing or create new?


· Asked BLM for ideas for partnering opportunities for aquatic threatened and endangered species in Las Cienegas


· BLM



· Did not think they needed additional funds to meet objectives of current project



· Would opportunities have to be in Las Cienegas?



· Would like additional stream gauge in Cienega Creek



· Will consider potential projects needed funding, possibly monitoring



· AGFD has ideas for conservation measures



· Rosemont – knows there is desert tortoise habitat in Helvetia area



· USFWS – still has concerns over surface water models (in line with EPA letter’s comments)


  


Action Items/Assignments:



· WestLand and Rosemont will provide all conservation measures to SWCA to compile with mitigation measures table


· Some will be species specific and others will be general (currently organized by issue)



· USFWS will request available dates from species specialists for next meeting



· Grady will provide his power point presentation



· Rosemont will provide additional surface water information



· WestLand will provide draft document of conservation lands acquisition, other conservation measures, and details of monitoring/modeling plan/program 



· BLM will provide proposed conservation measures 


· USFWS will provide comments regarding Mexican spotted owl section in BA



· Next meeting will be in 3+ weeks; USFWS specialists will need at least 1½ week to review conservation measures prior to meeting
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From: Jones, Larry -FS
To: Roth, Melinda D -FS
Cc: Shafiqullah, Salek -FS
Subject: RE: Rosemont bio-mitigation
Date: Monday, July 30, 2012 4:01:46 PM


I’m out of time…you can work with Debbie (and maybe Angela) on this if needed. And Jim.
 
Also, I have not set date for Hydro-bio meeting. Several people signed up, but waiting for Salek, cuz
we’re really hoping to clinch him as integral (he’s just so darned important!). Also, would like to see
Bob Casavant, Jeff Simms, and some hydros, too. So I’ll let you go in and determine when to set a
date…maybe just what works for Salek and most others.
 
Larry Jones
Biologist
Wildlife, Fish, and Rare Plant program
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Roth, Melinda D -FS 
Sent: Monday, July 30, 2012 3:45 PM
To: Jones, Larry -FS
Subject: RE: Rosemont bio-mitigation
 
Any chance we could review this list together before I sent it to Rosemont?
 
From: Jones, Larry -FS 
Sent: Thursday, July 26, 2012 8:53 AM
To: brocious@base.sao.arizona.edu; cbeck@azdot.gov; daniel_j_moore@blm.gov; dt1@azdeq.gov;
David.Jacobs@azag.gov; falco@cfa.harvard.edu; gfleming@asmi.az.gov; Julia.Fonseca@pima.gov;
JWindes@azgfd.gov; karen.howe@tonation-nsn.gov; david.stine.1@ang.af.mil; safabritz@azwater.gov;
lee.allison@azgs.az.gov; Leslie.Ethen@tucsonaz.gov; LSwartzbaugh@asmi.az.gov;
Marjorie.E.Blaine@usace.army.mil; nicole.ewing-gavin@tucsonaz.gov; ohenderson@ci.sahuarita.az.us;
rcasavant@azstateparks.gov; rsejkora@azstateparks.gov; stahle@ci.sahuarita.az.us;
TEmery@azdot.gov; scott_stonum@nps.gov; darla_sidles@nps.gov; Nicole.Fyffe@pima.gov;
twade@azgfd.gov; Roth, Melinda D -FS; angela barclay (abarclay@swca.com); jeff sorensen
(jsorensen@azgfd.gov); jonathan rigg (jrigg@swca.com); Brian Powell (Brian.Powell@pima.gov); jeff
simms (Jeff_Simms@blm.gov); Marcia_Radke@blm.gov; Shafiqullah, Salek -FS
Cc: Sebesta, Deborah K -FS; Copeland, James -FS; Upchurch, Jim -FS
Subject: Rosemont bio-mitigation
 
Cooperating Agencies for Biological Resources Mitigation Measures:
 


1.        Please find attached a Word document on the latest draft Biological Resources
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Mitigations. These were gleaned from the table we have been working on during the last
three meetings. As per discussions at the last meeting, I did my best to transcribe it from
an excel spreadsheet to a more user-friendly version that can be shared with Rosemont
and their contractors. Note this is still a deliberative draft, but given the time frame, we
need to wrap this up soon to get mitigations into the upcoming draft of the EIS. Note that
this cannot be shared externally . The final draft needs to be approved by Mindee Roth,
Rosemont proposal program manager, and Jim Upchurch, Forest Supervisor. I am not sure
exactly what and how we will approach Rosemont Copper Company, but it will need to go
through Mindee, then Jim.
 


2.       Because of the timeframe involved, I am sending this out for review to coop agencies,
Debbie Sebesta, Mindee Roth, and Jim Upchurch simultaneously. I cannot provide further
input beyond about today (I have meetings the rest of this week and next and other
commitments to high priority projects), then I am leading a symposium at the World
Congress of Herpetology in Canada (probably the largest gathering of herpetologists ever
to happen in the history of the world!). Basically, I won’t be around to deal with this until
the last week of August, so Debbie Sebesta (cc’ed), who was on the interdisciplinary team
earlier, will be the Coronado National Forest biologist to work with you during my hiatus.
Certainly, Angela Barclay (SWCA) is also available to help, but she is quite busy with
comment responses from the DEIS and writing the next Chapter 3 biological resources
section of the EIS. And Mindee is here to work with you on all things Rosemont.
 


3.       To clarify, if you have comments, please send them to Debbie Sebesta
(dsebesta@fs.fed.us) and cc Mindee Roth (mroth@fs.fed.us). Mindee will work with
Debbie and Jim to produce a final product and ultimately share it with Rosemont Copper
Company. If you have any other questions or comments, you can contact Debbie, Mindee,
or Angela.
 


Thanks.
 


Larry Jones
Biologist
Wildlife, Fish, and Rare Plant program
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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From: Angela Barclay
To: Jones, Larry -FS
Subject: RE: bio mitig measures mtg
Date: Friday, June 22, 2012 9:25:07 AM
Importance: High


Larry,
 
I’m planning to finalize our bio mitigation meeting minutes today. Would you like me to send to
the group, or should I send them to you for delivery?
 
On an unrelated note, do you have a map of the MSO PACs on Mount Lemmon?
 
Thanks!!!
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Wednesday, June 20, 2012 1:23 PM
To: Roth, Melinda D -FS; Angela Barclay
Cc: Jonathan Rigg
Subject: RE: bio mitig measures mtg
 
Mindee--
 
I’m OK with the notes (I already commented), but didn’t know if the section under “Mindee” was
accurate enough for you (I had several comments on my stuff).  Your call…I didn’t see anything
feather-ruffling.
 
I am thinking for now we should keep “the mitigation table” per se separate, and I can build a new
spreadsheet for the AGFD/FWS/BA mitigations to build  upon. We could always cut and paste later,
but I think we might want a slightly different format for this group (e.g., a columns for threats, taxa,
habitats, acquisitions, etc.).
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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From: Roth, Melinda D -FS 
Sent: Wednesday, June 20, 2012 12:11 PM
To: Jones, Larry -FS; Angela Barclay
Cc: Roth, Melinda D -FS; jrigg@swca.com
Subject: RE: bio mitig measures mtg
 
Didn’t look at the notes yet, but if you are OK with them, I’d say that’s good.  I’ll talk to Jonathan
about the list of applicable mitigation and work to get that list pulled together and organized ASAP. 


I’ll keep you both posted on the timeframe for that – shooting for NLT July 2nd to cooperators. 
Should we list the mitigation proposed by AGFD and FWS?  I can get that from the letters.  I could
show those measures in a different color to distinguish from other more concrete measures.
 
From: Jones, Larry -FS 
Sent: Wednesday, June 20, 2012 8:30 AM
To: Angela Barclay
Cc: Roth, Melinda D -FS
Subject: RE: bio mitig measures mtg
 
You probably just saw I clinched the date at 9 July. No comments from Mindee—hey Mindee, are
you OK with the minutes or do you have comments? We should send them out fairly soon and you
and I should get together to figure out an update of the mitigation list we had discussed.
Apparently, Brian L. lacks the alleged table/spreadsheet that had the proposed mitigations from
FWS and AGFD. All of a sudden, 9 July actually seems pretty close, so if I can shed the Forest Plan
yoke for a little while…
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Wednesday, June 20, 2012 7:53 AM
To: Jones, Larry -FS
Subject: RE: bio mitig measures mtg
 
Hi Larry,
 
Have you received any comments from Mindee? Are we planning to circulate the notes to the
group for review? Have you decided when we are meeting again?
 
Thanks,
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Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Monday, June 18, 2012 4:13 PM
To: Angela Barclay
Cc: Roth, Melinda D -FS
Subject: RE: bio mitig measures mtg
 
Here are some track changes—Mindee, do you have anything to add/change?
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Monday, June 18, 2012 2:50 PM
To: Jones, Larry -FS
Subject: bio mitig measures mtg
 
Hi Larry,
 
Attached are John’s and my meeting minutes from the bio mitigation measures meeting last week.
Let me know if you have any questions and/or if you would like me to send to others for review.
 
Angela M.D. Barclay, M.S.
Senior Natural Resource Specialist


SWCA Environmental Consultants
343 West Franklin Street
Tucson, Arizona 85701
P 520.325.9194 | F 520.325.2033
 


Visit Our Website: http://www.swca.com  
Find us on Facebook: http://on.fb.me/SWCA-Environmental
See us on LinkedIn:  http://www.linkedin.com/company/swca-environmental-consultants
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From: Roth, Melinda D -FS
To: Jones, Larry -FS
Subject: RE: 30-day letter initiating section 7 consultation for Rosemont
Date: Thursday, July 26, 2012 7:46:49 AM


I already sent it to Angela and Brian.  Feel free to let him know who to contact in your absence.
 
From: Jones, Larry -FS 
Sent: Wednesday, July 25, 2012 10:16 AM
To: Roth, Melinda D -FS
Subject: FW: 30-day letter initiating section 7 consultation for Rosemont
 
Mindee—
 
Can I send this out to Brian Lindenlaub (WestLand) and Angela Barclay (SWCA)? Brian has been
clamoring for it. Also, can I just suggest he work directly with FWS on conservation measures, and if
they need our input, they contact Angela Barclay, Debbie Sebesta (acting for me as FS IDT
Rosemont bio) or Steve Plunkett (RO TES program for general TES/FS input).
 
Larry Jones
Biologist
Wildlife, Fish, and Rare Plant program
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Jason_Douglas@fws.gov [mailto:Jason_Douglas@fws.gov] 
Sent: Tuesday, July 24, 2012 12:56 PM
To: Jones, Larry -FS; Roth, Melinda D -FS
Subject: 30-day letter initiating section 7 consultation for Rosemont
 


Larry and Mindee, 


Here's a shortcut PDF of the letter that is en route in hard copy to Jim Upchurch. 


With regards, 


Jason M. Douglas
Fish and Wildlife Biologist
U.S. Fish and Wildlife Service
Arizona Ecological Services Office
201 North Bonita Street, Suite 141
Tucson, Arizona 85745
(520) 670-6150, extension 226 (voice)
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(520) 670-6155 (fax)
http://www.fws.gov/southwest/es/arizona/



http://www.fws.gov/southwest/es/arizona/






From: Jones, Lisa L -FS
To: Jones, Larry -FS
Subject: FW: Rosemont Mine - Request for Hydrograph Trends for the Rosemont Groundwater Model Developed by Dr.


Thomas Myers
Date: Friday, April 06, 2012 9:19:49 AM
Attachments: S4bizhub412040512010.pdf


 
 
Lisa L. Jones
V.I.P. Coordinator
Sandia RD, Cibola NF
11776 Highway 337
Tijeras, NM 87059
(505) 281-3304 x 128
email: ljones@fs.fed.us
 
From: Julia Fonseca [mailto:Julia.Fonseca@pima.gov] 
Sent: Friday, April 06, 2012 10:11 AM
To: Roth, Melinda D -FS; Shafiqullah, Salek -FS; Jones, Lisa L -FS
Cc: Nicole Fyffe
Subject: FW: Rosemont Mine - Request for Hydrograph Trends for the Rosemont Groundwater Model
Developed by Dr. Thomas Myers
 
 
Hi, Mindee,
 
Here is the information that was requested by the Forest Service in response to our DEIS
comments.
 


Julia Fonseca, Env. Planning Manager 
Pima County Adminstration 
Office of Sustainability and Conservation 
201 N. Stone Ave., 6th floor 
Tucson, AZ  85701 
Julia.Fonseca@pima.gov 
(520) 740-6460
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From: Jean_Calhoun@fws.gov
To: Jones, Larry -FS
Cc: jason_douglas@fws.gov; scott_richardson@fws.gov
Subject: Re: DRAFT Biological Assessment for review for meeting on 14 February 2012
Date: Wednesday, January 25, 2012 5:45:27 PM


Hi Larry, 


Thanks for sending this along.  It would be helpful if you could also send us a hard copy or two that
includes maps and other figures. 
Thanks 


Jean A. Calhoun
Assistant Field Supervisor
U.S. Fish & Wildlife Service
Arizona Ecological Services Office
201 North Bonita Avenue, Suite 141
Tucson, AZ 85745
Office:  (520) 670-6150 ext. 223
Fax:  (520) 670-6155 


"Jones, Larry -FS" <ljones02@fs.fed.us>


01/25/2012 05:03 PM


To "Radke, Marcia F (mradke@blm.gov)" <mradke@blm.gov>, "Gerhart,
Richard A -FS" <rgerhart@fs.fed.us>, "angela barclay
(abarclay@swca.com)" <abarclay@swca.com>, "jeff simms
(Jeff_Simms@blm.gov)" <Jeff_Simms@blm.gov>, "kathy arnold
(karnold@rosemontcopper.com)" <karnold@rosemontcopper.com>,
"brian lindenlaub (blindenlaub@westlandresources.com)"
<blindenlaub@westlandresources.com>, "jim tress
(jtress@westlandresources.com)" <jtress@westlandresources.com>,
"Jean_Calhoun@fws.gov" <Jean_Calhoun@fws.gov>,
"jason_douglas@fws.gov" <jason_douglas@fws.gov>,
"scott_richardson@fws.gov" <scott_richardson@fws.gov>,
"JWindes@azgfd.gov" <JWindes@azgfd.gov>, "jeff sorensen
(jsorensen@azgfd.gov)" <jsorensen@azgfd.gov>,
"jsturgess@augustaresource.com"
<jsturgess@augustaresource.com>


cc "dan moore (d3moore@blm.gov)" <d3moore@blm.gov>, "Melissa
Polm (mpolm@swca.com)" <mpolm@swca.com>, "Roth, Melinda D -
FS" <mroth@fs.fed.us>, "Everson, Beverley A -FS"
<beverson@fs.fed.us>, "Laford, Reta -FS" <rlaford@fs.fed.us>


Subject DRAFT Biological Assessment for review for meeting on 14 February
2012


Attached is the deliberative draft Biological Assessment for your review. Please look it over for our meeting on
14 February 2012 at the Tucson federal buidling (basement conference room 0930). Agency contacts may wish
to have their specialists review the appropriate sections for their input. Of course, this is a draft and it is subject
to change, so we welcome input at this stage from the federal agencies, the proponent, contractors representing
the agencies and proponent, and Arizona Game and Fish Department (per Memorandum of Understanding). 
  
Larry Jones 
Biologist 
Climate Change Coordinator 
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SW PARC Senior Chair 
Coronado National Forest 
300 W Congress 
Tucson, AZ 85701 
  
520-388-8375 
ljones02@fs.fed.us 
 [attachment "Jan2012DeliberativeDraftRosemontCopperProjectBioAssessmentNoFigs.pdf" deleted by Jean
Calhoun/R2/FWS/DOI] 








From: Angela Barclay
To: Brian Lindenlaub
Cc: Jones, Larry -FS; Jim Tress; Kathy Arnold
Subject: RE: Proposed date for delivery of BA to FWS
Date: Tuesday, June 19, 2012 8:41:55 AM


Brian,
 
Sorry – I wasn’t clear. I just wanted to know if you put the recommended mitigation measures from
the AGFD and USFWS letters into a table or list before you gave it to Rosemont for consideration.
We’re just trying to compile all recommended mitigation measures regardless of whether they
have been given the nod by anyone.
 
Thanks!
 
Angela
^..^  ^..^
 
From: Brian Lindenlaub [mailto:blindenlaub@westlandresources.com] 
Sent: Monday, June 18, 2012 5:26 PM
To: Angela Barclay
Cc: Jones, Larry -FS; Jim Tress; 'Kathy Arnold'
Subject: RE: Proposed date for delivery of BA to FWS
 
Angela,
 
Rosemont anticipates that the final list of conservation measures will be developed during
consultation, developed from those that were proposed in the BA. So what we’ve provided so far
should stand for now.
 
Thanks,
Brian Lindenlaub | Principal
WestLand Resources, Inc.
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Monday, June 18, 2012 2:33 PM
To: Brian Lindenlaub
Cc: Jones, Larry -FS; Jim Tress
Subject: RE: Proposed date for delivery of BA to FWS
 
Brian,
 
Just curious – did you put together a table or a list of some sort to present the recommended
mitigation measures from the AGFD and USFWS letters to Rosemont for their consideration? We’re
continuing to compile recommended mitigation measures, so if you’ve already put something like
that together and are willing to share that would be great!
 
Thanks!



mailto:abarclay@swca.com

mailto:blindenlaub@westlandresources.com

mailto:ljones02@fs.fed.us

mailto:jtress@westlandresources.com

mailto:karnold@rosemontcopper.com





 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Friday, May 25, 2012 2:39 PM
To: Angela Barclay; brian lindenlaub (blindenlaub@westlandresources.com); jim tress
(jtress@westlandresources.com)
Cc: Roth, Melinda D -FS; Everson, Beverley A -FS; Upchurch, Jim -FS; Chris Garrett; Ruyle, Jennifer -FS
Subject: Proposed date for delivery of BA to FWS
 
SWCA and WestLand:
 
We have advanced enough on the Biological Assessment for the proposed Rosemont copper
project that I feel I can propose a date for actual delivery of the document to request initiation of
Formal Section 7 ESA consultation, meaning everything needs to fall into place by that date. June 6.
We had been “shooting” for mid-May, but that was unrealistic target and end of May, which is next
week, but 6 June seems a more reasonable target for delivery, just a few days later than the draft
schedule Mindee discussed with me.
 
This is what needs to happen:
 
SWCA needs to incorporate all of my track changes and information related to effects analysis in
the Fish and Wildlife Service and Arizona Game and Fish letters. Meanwhile, WestLand needs to
review those same letters and work with Rosemont Copper Company to determine which
recommended Conservation Measures are reasonable and RCC would commit to. I asked WestLand
to address each of the recommendations and respond to them all, individually (this is important so
that in the BA transmittal cover letter we can say we considered all of the recommendations of
FWS and AGFD). WestLand would then need to get the final wording on CMs to SWCA (and cc me).
SWCA and I can do a quick review of the specific CMs. Then SWCA would integrate into the BA.
SWCA would then have their writer/editor review the document for grammar, consistency, and
style, then put into the final format (to be pdf’ed). At this stage, there should be no surprises to me
because I have given the BA a good review, and we will have addressed all of the recommended
CMs. Meanwhile, I will work on the text for the official transmittal letter (from Jim Upchurch) for
his review (perhaps as a Word document, but then into Correspondence Database for approval
and signature). When SWCA is done with the final draft, I will give a real quick once-over for glaring
errors, then we can put signatures on it. I can hand-deliver the BA and cover letter to FWS on June
6, as well as do an electronic transmittal.
 
All of these things need to fall into place to make June 6 (D-Day, by the way!) delivery date. Does
this sound reasonable?
 
Thanks! I appreciate everyone’s hard work to help this BA come to fruition.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
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Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Jones, Larry -FS
To: jason_douglas@fws.gov; Jean_Calhoun@fws.gov
Subject: FW: Rosemont Copper Project riparian analysis meeting
Date: Tuesday, June 05, 2012 8:08:36 AM
Attachments: image002.png


FYI…you are hereby invited…
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Roth, Melinda D -FS 
Sent: Monday, June 04, 2012 12:17 PM
To: Jones, Larry -FS
Subject: FW: Rosemont Copper Project riparian analysis meeting
 
Would FWS be interested in this?  Please invite them if you think they would be.  Thx.
 
From: Roth, Melinda D -FS 
Sent: Monday, June 04, 2012 12:08 PM
To: brocious@base.sao.arizona.edu; cbeck@azdot.gov; daniel_j_moore@blm.gov; dt1@azdeq.gov;
David.Jacobs@azag.gov; falco@cfa.harvard.edu; gfleming@asmi.az.gov; Julia.Fonseca@pima.gov;
JWindes@azgfd.gov; karen.howe@tonation-nsn.gov; david.stine.1@ang.af.mil; safabritz@azwater.gov;
lee.allison@azgs.az.gov; Leslie.Ethen@tucsonaz.gov; LSwartzbaugh@asmi.az.gov;
Marjorie.E.Blaine@usace.army.mil; nicole.ewing-gavin@tucsonaz.gov; ohenderson@ci.sahuarita.az.us;
rcasavant@azstateparks.gov; rsejkora@azstateparks.gov; stahle@ci.sahuarita.az.us;
TEmery@azdot.gov; scott_stonum@nps.gov; darla_sidles@nps.gov; Nicole.Fyffe@pima.gov;
twade@azgfd.gov; Jessop.Carter@epamail.epa.gov; leenhout@usgs.gov
Cc: Shafiqullah, Salek -FS; Jones, Larry -FS; Everson, Beverley A -FS; cgarrett@swca.com; Roth,
Melinda D -FS
Subject: Rosemont Copper Project riparian analysis meeting
 
Rosemont Copper Project Cooperating Agency Discussion of Riparian Mapping and Functional
Assessments
Thursday, June 28, 2012
9:00-4:00, 1 hour lunch on your own
Basement Conference Room A, Federal Building, 300 W. Congress, Tucson
Conference phone line: 888-858-2144, passcode 9306463#
 
In response to public comments received on the Rosemont DEIS, the Forest is considering revising
the methods used to analyze potential impacts to riparian vegetation due to changes in surface
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water or groundwater associated with mine activities.   The Forest is inviting cooperating agencies
with jurisdiction, special expertise, or interest in this topic to participate in a working session to
evaluate possible approaches.  The intended outcome of the meeting is to inform the Forest
Supervisor of 1) riparian mapping data sources, and 2) functional assessment techniques, so Jim
can make NEPA analysis decisions going forward. 
 
I will send an agenda and additional meeting details as soon as possible.  Give me a call or email if
you have questions.  Thx.
 
 
Mindee Roth
Rosemont Copper Project Manager
520 388-8319
mroth@fs.fed.us
 


  
    Go Cats!
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From: Jim Tress
To: Jones, Larry -FS; Brian Lindenlaub
Cc: Stamer, Marc -FS
Subject: RE: I really need the CMs etc by COB today
Date: Thursday, January 17, 2013 10:41:41 AM


Larry – still working on some sections to incorporate the comments from our call on Monday and
making sure that I get the grazing and other conservation measures incorproated.  Other sections
are going through internal review. 
 
Regarding the YBC – I understand from talking to Norm that FWS cannot conference on candidates
only proposed species.  I am creating a section that asks for technical assitance from FWS and
specifically stating that if FWS subsequently proposes to list YBC that the FS anticipates that the
conservation measures and technical assistance provided by FWS during this consultation will form
the basis for a conference opinion on YBC….It is short and I look forward to your comments on it.  I
have had conversation on other projects with Scott Richardson with regard to Technical Assistance
requests and using them to provide basis for subsequent consultation and while they cannot be
pre-decisional in their assessment, it can facilitate the subsequent consultation.
 
Jim Tress | Principal
WestLand Resources, Inc.
4001 E Paradise Falls Drive | Tucson, AZ 85712
Office: (520) 206-9585 | Fax: (520) 206-9518
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Wednesday, January 16, 2013 10:55 AM
To: Jim Tress; Brian Lindenlaub
Cc: Stamer, Marc -FS
Subject: I really need the CMs etc by COB today
Importance: High
 
Jim and Brian--
 
I have a meeting with Jim on Friday and the hope is that we can hammer out any issues with
Conservation Measures then…and if so, maybe we can barely squeak by with a Supplemental
Biological Assessment to hand out on Wednesday’s meeting next week…or at least have a clean
conservation measures packet. If we are to progress on consultation, we really need to get the SBA
to FWS. ASAP. COB today really means by SOB tomorrow morn. I think I can check my work emails
from home, where I will most likely be tomorrow (I telework Mon and Thurs, schedule permitting)
…and then I can go over and clean up CMs. I do have an appointment tomorrow so have to leave
around 1300. Thanks!
 
--LLCJ
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This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.








From: Roth, Melinda D -FS
To: brocious@base.sao.arizona.edu; cbeck@azdot.gov; daniel_j_moore@blm.gov; dt1@azdeq.gov;


David.Jacobs@azag.gov; falco@cfa.harvard.edu; gfleming@asmi.az.gov; Julia.Fonseca@pima.gov;
JWindes@azgfd.gov; karen.howe@tonation-nsn.gov; david.stine.1@ang.af.mil; safabritz@azwater.gov;
lee.allison@azgs.az.gov; Leslie.Ethen@tucsonaz.gov; LSwartzbaugh@asmi.az.gov;
Marjorie.E.Blaine@usace.army.mil; nicole.ewing-gavin@tucsonaz.gov; ohenderson@ci.sahuarita.az.us;
rcasavant@azstateparks.gov; rsejkora@azstateparks.gov; stahle@ci.sahuarita.az.us; TEmery@azdot.gov;
scott_stonum@nps.gov; darla_sidles@nps.gov; Nicole.Fyffe@pima.gov; twade@azgfd.gov;
Jessop.Carter@epamail.epa.gov; leenhout@usgs.gov


Cc: Shafiqullah, Salek -FS; Jones, Larry -FS; Everson, Beverley A -FS; cgarrett@swca.com; Roth, Melinda D -FS
Subject: Rosemont Copper Project riparian analysis meeting
Date: Monday, June 04, 2012 12:07:35 PM
Attachments: image002.png


Rosemont Copper Project Cooperating Agency Discussion of Riparian Mapping and Functional
Assessments
Thursday, June 28, 2012
9:00-4:00, 1 hour lunch on your own
Basement Conference Room A, Federal Building, 300 W. Congress, Tucson
Conference phone line: 888-858-2144, passcode 9306463#
 
In response to public comments received on the Rosemont DEIS, the Forest is considering revising
the methods used to analyze potential impacts to riparian vegetation due to changes in surface
water or groundwater associated with mine activities.   The Forest is inviting cooperating agencies
with jurisdiction, special expertise, or interest in this topic to participate in a working session to
evaluate possible approaches.  The intended outcome of the meeting is to inform the Forest
Supervisor of 1) riparian mapping data sources, and 2) functional assessment techniques, so Jim
can make NEPA analysis decisions going forward. 
 
I will send an agenda and additional meeting details as soon as possible.  Give me a call or email if
you have questions.  Thx.
 
 
Mindee Roth
Rosemont Copper Project Manager
520 388-8319
mroth@fs.fed.us
 


  
    Go Cats!
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From: Gerhart, Richard A -FS
To: Angela Barclay "Angela Barclay" "Angela Barclay" <abarclay@swca.com> (abarclay@swca.com)
Cc: Jones, Larry -FS
Subject: FW: CLF CH - as expected
Date: Tuesday, March 20, 2012 2:04:17 PM
Attachments: 2012-5953.pdf


Angela, FYI. This just hit the FR.
 
As to your other question. I have heard nothing else from FWS regarding any of their additional
comments.
 
Rick
 
Richard A. Gerhart
Wildlife, Fish and Rare Plants Program Manager
Coronado National Forest
300 West Congress
Tucson AZ 85701
 
(520)388-8374
rgerhart@fs.fed.us
 
From: Barrera, Bobbi L -FS 
Sent: Tuesday, March 20, 2012 9:32 AM
To: Cortez, Francisco -FS; Amy, Raulin W -FS; deGruyter, Beverly -FS; Monzingo, Jerry A -FS; Stewart,
Rhonda S -FS; Humphrey, Elizabeth -FS; Wong, Fred -FS; Leonard, Mike R -FS; Overby, Cecelia -FS;
Keckler, Chirre -FS; Gerhart, Richard A -FS
Cc: DeLorenzo, Don G -FS; Maes, Ronnie -FS; Plunkett, Steven R -FS; Noble, Bill O -FS; Sanchez, Raul -
FS
Subject: FW: CLF CH - as expected
 
Attached please find the final rule for Chiricahua leopard frog critical habitat.  Remember, you will
need to consult on this CH for any ongoing projects that are within the designated CH areas which
could have an effect to CH.  Steve Plunkett is the frog lead here in the RO.  If you have any
questions you can talk with Steve or if not available contact Ron or myself.  Thanks, Bobbi
 
From: Hattenbach, Steve - OGC 
Sent: Tuesday, March 20, 2012 9:47 AM
To: Barrera, Bobbi L -FS; Maes, Ronnie -FS; DeLorenzo, Don G -FS; Joca, MaryAnn - OGC
Subject: CLF CH - as expected
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DEPARTMENT OF THE INTERIOR 



Fish and Wildlife Service 



50 CFR Part 17 



[Docket No. FWS–R2–ES–2010– 
0085;4500030114] 



RIN 1018–AX12 



Endangered and Threatened Wildlife 
and Plants; Listing and Designation of 
Critical Habitat for the Chiricahua 
Leopard Frog 



AGENCY: Fish and Wildlife Service, 
Interior. 
ACTION: Final rule. 



SUMMARY: We, the U.S. Fish and 
Wildlife Service (Service), are 
designating critical habitat for the 
Chiricahua leopard frog (Lithobates 
chiricahuensis) under the Endangered 
Species Act of 1973, as amended (Act). 
In total, we are designating 
approximately 10,346 acres (4,187 
hectares) as critical habitat for the 
Chiricahua leopard frog in Apache, 
Cochise, Gila, Graham, Greenlee, Pima, 
Santa Cruz, and Yavapai Counties, 
Arizona; and Catron, Grant, Hidalgo, 
Sierra, and Socorro Counties, New 
Mexico. In addition, because of a 
taxonomic revision of the Chiricahua 
leopard frog, we reassessed the status of 
and threats to the currently described 
species Lithobates chiricahuensis and 
are listing the currently described 
species as threatened. 
DATES: This rule is effective on April 19, 
2012. 
ADDRESSES: This final rule and the 
associated final economic analysis and 
final environmental assessment are 
available on the Internet at http:// 
www.regulations.gov. Comments and 
materials received, as well as supporting 
documentation used in preparing this 
final rule, are available for public 
inspection, by appointment, during 
normal business hours, at the U.S. Fish 
and Wildlife Service, Arizona Ecological 
Services Field Office, 2321 West Royal 
Palm Road, Suite 103, Phoenix, AZ 
85021; telephone 602–242–0210; 
facsimile 602–242–2513. 
FOR FURTHER INFORMATION CONTACT: 
Steve Spangle, Field Supervisor, U.S. 
Fish and Wildlife Service, Arizona 
Ecological Services Field Office, 2321 
West Royal Palm Road, Suite 103, 
Phoenix, AZ 85021; by telephone (602/ 
242–0210); or by facsimile (602/242– 
2513). If you use a telecommunications 
device for the deaf (TDD), call the 
Federal Information Relay Service 
(FIRS) at 800–877–8339. 
SUPPLEMENTARY INFORMATION: 



Background 



It is our intent to discuss in this final 
rule only those topics directly relevant 
to the listing and development and 
designation of critical habitat for the 
Chiricahua leopard frog under the Act 
(16 U.S.C. 1531 et seq.). For more 
information on the biology and ecology 
of the Chiricahua leopard frog refer to 
the final listing rule (67 FR 40790; June 
13, 2002) or our April 2007 final 
recovery plan, which are available from 
the Arizona Ecological Services Field 
Office (see ADDRESSES section). For 
information on Chiricahua leopard frog 
critical habitat, refer to the proposed 
rule to reassess the listing status and 
propose critical habitat for the 
Chiricahua leopard frog published in 
the Federal Register on March 15, 2011 
(76 FR 14126). Information on the 
associated draft economic analysis for 
the proposed rule to designate critical 
habitat was published in the Federal 
Register on September 21, 2011 (76 FR 
58441). 



Previous Federal Actions 



We published a proposed rule to list 
the Chiricahua leopard frog as 
threatened in the Federal Register on 
June 14, 2000 (65 FR 37343). We 
published a final rule listing the species 
as threatened on June 13, 2002 (67 FR 
40790). Included in the final rule was a 
special rule (see 50 CFR 17.43(b)) to 
exempt operation and maintenance of 
livestock tanks on non-Federal lands 
from the section 9 take prohibitions of 
the Act. The special rule remains in 
place and is not affected by this final 
rule, except that we are making an 
editorial change to revise the heading of 
50 CFR 17.43(b) to reflect the currently 
described species Lithobates 
chiricahuensis. For further information 
on actions associated with listing the 
species, please see the final listing rule 
(67 FR 40790; June 13, 2002). 



In a May 6, 2009, order from the 
Arizona District Court, the Secretary of 
the Interior was required to publish a 
critical habitat prudency determination 
for the Chiricahua leopard frog and, if 
found prudent, a proposed rule to 
designate critical habitat by December 8, 
2010. Because of unforeseen delays 
related to species taxonomic issues, 
which required an inclusion of a threats 
analysis, we requested a 3-month 
extension to the court-ordered deadlines 
for both the proposed and final rules. 
On November 24, 2010, the extension 
was granted and new deadlines of 
March 8, 2011, for the proposed rule 
and March 8, 2012, for the final rule 
were established for completing and 



submitting the critical habitat rules to 
the Federal Register. 



We published a proposed rule to 
reassess the listing status and propose 
critical habitat for the Chiricahua 
leopard frog in the Federal Register on 
March 15, 2011 (76 FR 14126) with a 
request for public comments. On 
September 21, 2011, we made available 
the draft environmental assessment and 
draft economic analysis for the 
proposed designation of critical habitat 
and reopened the public comment on 
the proposed rule (76 FR 58441). 



Summary of Comments and 
Recommendations 



We requested written comments from 
the public on the reassessment of listing 
status and proposed designation of 
critical habitat for the Chiricahua 
leopard frog during two comment 
periods. The first comment period 
associated with the publication of the 
proposed rule (76 FR 14126) opened on 
March 15, 2011, and closed on May 16, 
2011. We also requested comments on 
the reassessment of listing status, 
proposed critical habitat designation, 
associated draft economic analysis, and 
associated draft environmental 
assessement during a comment period 
that opened September 21, 2011, and 
closed on October 21, 2011 (76 FR 
58441). We did not receive any requests 
for a public hearing. We also contacted 
appropriate Federal, Tribal, State, and 
local agencies; scientific organizations; 
and other interested parties and invited 
them to comment on the proposed rule, 
draft economic analysis, and draft 
environmental assessment during these 
comment periods. 



During the first comment period, we 
received 48 submissions from the 
public. During the second comment 
period, we received 14 submissions. 
Most submissions addressed the 
proposed critical habitat designation, 
the draft environmental assessment, or 
the draft economic analysis, while 
others provided no substantive 
information useful to the development 
of this final rule. All substantive 
information provided during comment 
periods has either been incorporated 
directly into this final rule or is 
addressed below. Comments we 
received were grouped into six general 
issues specifically relating to the 
proposed critical habitat designation for 
the Chiricahua leopard frog, and are 
addressed in the following summary 
and incorporated into the final rule as 
appropriate. 



Peer Review 
In accordance with our peer review 



policy published on July 1, 1994 (59 FR 
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34270), we solicited expert opinions 
from four knowledgeable individuals 
with scientific expertise that included 
familiarity with the species or taxa, the 
geographic region in which the species 
occurs, and conservation biology 
principles. We received responses from 
one of the peer reviewers. 



We reviewed all comments we 
received from the peer reviewer for 
substantive issues and new information 
regarding critical habitat for the 
Chiricahua leopard frog. The peer 
reviewer generally concurred with our 
methods and conclusions, and provided 
additional suggestions to improve the 
final critical habitat rule. Peer reviewer 
comments are addressed in the 
following summary and incorporated 
into the final rule as appropriate. 



Peer Reviewer Comments 
Comment 1: The peer reviewer 



suggested we provide clarification on 
the geographic range and distribution of 
the species by defining what is meant by 
the term ‘‘major drainage’’ and how 
their current and historical distribution 
regarding ‘‘localities’’ relate to these 
areas. 



Our Response: The term ‘‘major 
drainage’’ refers to rivers that are large 
and are perennial or were historically 
perennial. Examples of major drainages 
include the upper Gila, Verde, Salt, and 
San Pedro Rivers, etc. Because habitat 
for the Chiricahua leopard frog could 
include a variety of wetted 
environments, we use the term 
‘‘localities’’ to incorporate habitat 
including stock tanks, streams, cienegas, 
and other similar areas in a general 
sense so as to avoid an unnecessarily 
inclusive description of occupied or 
formerly occupied habitat. A more 
detailed account of the species’ current 
and historical distribution can be found 
in the original listing of the species in 
2002 (67 FR 40790) and in the 2007 
recovery plan (Service 2007). 



Comment 2: The peer reviewer and 
others suggested various editorial 
changes to the final rule. 



Our Response: We evaluated all of the 
suggested editorial changes, and we 
incorporated them, as appropriate, into 
this final rule. 



Comment 3: The peer reviewer stated 
that our discussion of dispersal habitat 
focuses on protection of areas to 
facilitate movement among local 
populations and asked how longer 
distance dispersal corridors will be 
protected (e.g., among populations in 
different habitat units) to maintain the 
species throughout its range. 



Our Response: We treated dispersal 
habitat within the context of our current 
knowledge of the species’ natural 



history, and in particular, its dispersal 
capabilities. This rationale is provided 
in our discussion of the ‘‘1–3–5 rule’’ in 
the Dispersal section below. 



Comment 4: The peer reviewer stated 
that the rationale for each primary 
constituent element (PCE) is clear, but 
requiring critical habitat units to meet 
all of these relatively narrow criteria 
may be too restrictive. The peer 
reviewer also stated that other areas that 
contain most of the elements and have 
high restoration potential for ‘‘missing’’ 
elements should also be considered. 



Our Response: We used the best 
scientific information available in 
determining the PCEs for the Chiricahua 
leopard frog. The PCEs are the elements 
of physical or biological features that 
together provide for a species’ life- 
history processes and are essential to 
the conservation of the species. We 
amended the PCEs after the publication 
of the proposed rule, and included the 
amended PCEs in our September 21, 
2011, publication (76 FR 58441). In 
designating critical habitat, we based 
our evaluation of areas on those that 
contain the physical or biological 
features essential to the conservation of 
the Chiricahua leopard frog and which 
may require special management. In this 
designation, we include only areas that 
contain one or more of the PCEs, and 
note within each unit description the 
special management actions needed for 
that unit. 



Comment 5: The peer reviewer stated 
that it appeared as though the recovery 
plan formed the basis for the proposed 
critical habitat units and suggested 
making this clear in the beginning of the 
section entitled ‘‘Criteria Used To 
Identify Critical Habitat.’’ 



Our Response: In this final rule, we 
emphasize the use of the recovery plan 
in the designation of critical habitat. 



Comments From States 
Section 4(i) of the Act states, ‘‘the 



Secretary shall submit to the State 
agency a written justification for his 
failure to adopt regulations consistent 
with the agency’s comments or 
petition.’’ Comments received from the 
States regarding the proposal to 
designate critical habitat for the 
Chiricahua leopard frog are addressed 
below. 



Comment 6: In the discussion of 
climate change, it was stated that 
Chiricahua leopard frog ‘‘can often 
withstand drying of stock tanks for 30 
days or more.’’ Caution should be used 
in making this claim as it is an untested 
hypothesis. Chiricahua leopard frogs 
may appear during the rainy season at 
a site that has been dry for 30 days or 
fewer, but they may have recolonized 



the site from another occupied site 
within the metapopulation. 



Our Response: We exercised caution 
in expressing our understanding of the 
Chiricahua leopard frogs’ ability to 
withstand drought by amending this 
passage to state, ‘‘Because of their 
evolutionary history, southwestern 
leopard frogs may be able to withstand 
drying of stock tanks for a longer period 
of time than nonnative species that 
evolved in wetter climates in the eastern 
United States, which could provide 
southwestern leopard frog a selective 
advantage.’’ 



Comment 7: Under PCE 1(h), the 
absence of the organism 
Batrachochytrium dendrobatidis 
(chytrid fungus) is impossible to know 
with certainty. 



Our Response: We amended the PCEs 
after the publication of the proposed 
rule and included the amended PCEs in 
our September 21, 2011, publication (76 
FR 58441). The amended PCEs, while 
providing necessary specificity, are 
general enough to account for the 
inherent level of uncertainty that 
pertains to the presence or absence of 
Batrachochytrium dendrobatidis. PCE 
1(d) currently states, ‘‘Absence of 
chytridiomycosis, or if present, then 
environmental, physiological, and 
genetic conditions are such that allow 
persistence of Chiricahua leopard 
frogs.’’ This change applies the best 
scientific and commercial data available 
in addressing a known, serious threat to 
the Chiricahua leopard frog. 



Comment 8: We received a 
recommendation to state the level of 
uncertainty that exists regarding the 
current knowledge of how exactly the 
defined metapopulations function in 
reality, compared to how we describe 
metapopulations. 



Our Response: Our current 
understanding of metapopulations is an 
amalgamation of past field observations, 
the literature, and how unoccupied, but 
suitable, habitat can contribute to the 
metapopulation dynamic. Inevitably 
and over time, it is the species itself, in 
the wild, which will define the 
configuration of any given 
metapopulation, which may or may not 
comport with our current understanding 
of existing metapopulations. We have 
revised the language in this final rule to 
better describe our understanding of 
metapopulation function. 



Comment 9: One comment stated that 
Peña Blanca Lake should not be 
included as critical habitat because the 
long-term persistence of Chiricahua 
leopard frogs there, in the wake of 
planned warm-water fish stockings, 
remains uncertain. Therefore, the lake is 
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not essential to the conservation of the 
species. 



Our Response: Peña Blanca Lake 
currently meets the definition of critical 
habitat as defined in section 3 of the Act 
because it occurs within the 
geographical area occupied by the 
species at the time it was listed, in 
accordance with the Act, and it has the 
features essential to the conservation of 
the species and which may require 
special management considerations or 
protection. Our rationale for retaining 
this unit’s designation is provided 
below in the ‘‘Final Critical Habitat 
Designation’’ section. 



Comment 10: Trail Tank in the 
Crouch, Gentry, and Cherry Creeks, and 
Parallel Canyon Unit have had a history 
of bullfrog (Lithobates catesbeianis) 
occupation and no previous records of 
Chiricahua leopard frog. It should be 
excluded from critical habitat. Bullfrog 
eradication efforts in 2010 proved 
unsuccessful. 



Our Response: We view Trail Tank as 
an important component to critical 
habitat in the Crouch, Gentry, and 
Cherry Creeks, as well as Parallel 
Canyon Unit, because of their potential 
to support a robust population of 
Chiricahua leopard frogs in a unit where 
occupied sites tend to be of small size 
with small numbers of frogs. While we 
acknowledge that May 2010 bullfrog 
removal efforts were unsuccessful at 
Trail Tank, additional removal efforts 
occurred in May of 2011, and appear to 
have been successful. Our discussion of 
Trail Tank, in our rationale for 
designating the Crouch, Gentry, and 
Cherry Creeks, and Parallel Canyon Unit 
as critical habitat, is provided below 
under ‘‘Final Critical Habitat 
Designation.’’ 



Public Comments 



General Comments Issue 1: Expansion 
of Critical Habitat 



Comment 11: Expand designation of 
critical habitat to include 8 miles of 
Cienega Creek north of the confluence of 
Cienega Creek and Empire Gulch, which 
is important flood plain habitat where 
ephemeral sinkholes and semi- 
permanent marshes exist. 



Our Response: In the Las Cienegas 
National Conservation Area Unit, we 
designated areas where the Chiricahua 
leopard frog maintained breeding 
populations, or was suspected to, at the 
time of listing or currently. Our records 
do not indicate the recommended area 
of expansion meets these predetermined 
criteria. Furthermore, should this area 
support breeding populations in the 
future, ongoing management of the area 



should be commensurate with their 
persistence. 



Comment 12: Designate critical 
habitat in springs, and intermittent or 
perennial (or both) streams, on a more 
landscape- or watershed-level to better 
address the risk of habitat 
fragmentation, offer more connectedness 
for metapopulation dynamics, protect 
habitat, and manage against nonnatives 
to achieve the necessary landscape-level 
opportunity to recover the Chiricahua 
leopard frog. One commenter suggested 
that we designate critical habitat for all 
sites that have been occupied since 
1990. 



Our Response: As required by section 
4(b) of the Act, we used the best 
scientific and commercial data available 
in determining areas within the 
geographical area occupied at the time 
of listing that contain the features 
essential to the conservation of the 
Chiricahua leopard frog and may require 
special management considerations or 
protection, and areas outside of the 
geographical area occupied at the time 
of listing that are essential for the 
conservation of the species. We also 
relied heavily on the recovery criteria 
formulated in collaboration and 
outlined in the 2007 recovery plan for 
the Chiricahua leopard frog. The 
suggestions identified immediately 
above were not specifically 
commensurate with these criteria and 
were therefore not used in the 
designation process. 



Comment 13: A commenter requested 
expansion of critical habitat in the 
eastern slope of the Santa Rita 
Mountains and in the vicinity of the 
proposed Rosemont Mine to include 
California Tank, East Tank, and Upper 
Enzenberg, Box, Sycamore, Sawmill, 
and Gardner Canyons, because these 
sites were either occupied at the time of 
listing, are currently occupied, or may 
be essential to the conservation of the 
species. 



Our Response: We are not aware of 
any records that document breeding of 
the Chiricahua leopard frog at these 
sites. The lack of historical records that 
document breeding in these areas may 
demonstrate that, while they may be 
important for metapopulation dynamics 
as demonstrated by intermittent 
occupation over time, they may not be 
suitable as breeding habitat and 
therefore are not essential to the 
conservation of the species. Therefore, 
these sites are not included in our 
critical habitat designation because they 
do not meet the definition of critical 
habitat under the Act for the Chiricahua 
leopard frog. 



Comment 14: Expand critical habitat 
designation in the Left Prong of Dix 



Creek Unit within the Right and Left 
Prongs of Dix Creek to include the 
following tanks: Draw Tank, Bull 
Canyon Tank, Bobby Tank, Middle 
Tank, Rattlesnake Gap Tank, 
Rattlesnake Tank No. 1, Rattlesnake 
Tank No. 2, and Buckhorn Tank. 
Connect the designations along the 
drainages between the above tanks with 
extant populations from the Rattle 
Snake Gap Complex, then continue up 
Dix Creek Left Prong proposed critical 
habitat, and continue upstream through 
Bull Canyon and unnamed drainages to 
connect occupied or seasonal habitats or 
both. It is also recommended to include 
the short segment of Dix Creek Right 
Prong/Left Prong confluence up the 
Right Prong of Dix Creek to Sycamore 
Canyon. Further, it is recommended that 
the Service designate critical habitat 
from Highway 78 southward along Coal 
Creek to include habitat where frogs 
may retreat seasonally or during periods 
of low water availability. The 
commenter noted that both lowland 
leopard frogs (Lithobates yavapaiensis) 
and Chiricahua leopard frogs were 
identified in surveys, and not all 
observations of leopard frogs in this area 
were identified to species. 



Our Response: Please see our 
response to Comments 12. 



Comment 15: Expand critical habitat 
designation into the tributary adjacent 
to and west of Three Forks near the 
Campbell Blue and Coleman Creeks 
Unit. 



Our Response: Please see our 
response to Comments 12. 



Comment 16: Expand critical habitat 
designation in the Peloncillo Mountains 
Unit on the Diamond A Ranch, Western 
Division (Canoncito Ranch) to include 
more dispersal habitat. 



Our Response: The Diamond A 
Ranch, Western Division (Canoncito 
Ranch) in the Peloncillo Mountains Unit 
is excluded as designated critical habitat 
under section 4(b)(2) of the Act. Please 
review our rationale and analysis for 
this exclusion under the section 
‘‘Exclusions’’ below. 



Comment 17: Expand critical habitat 
designation in the following units: 
Garcia Tank, Buenos Aires National 
Wildlife Refuge Central Tanks, Bonita, 
Upper Turner, and Mojonera Tanks, 
Sycamore Canyon, and Peña Blanca 
Lake and Spring and associated tanks to 
include the California Gulch, Ruby, 
Chimney Canyon, Arivaca Lake, and 
Airvaca Cienega to protect Chiricahua 
leopard frogs against nonnative 
predators. 



Our Response: Please see our 
response to Comments 12. 
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General Comments Issue 2: Exclusion or 
Reduction of Critical Habitat 



Comment 18: The High Lonesome 
Well Unit does not provide any more 
conservation benefit than a zoo and 
should not be considered critical 
habitat. 



Our Response: We reevaluated the 
High Lonesome Well Unit and have 
determined that it does not meet the 
definition of critical habitat, because it 
does not have the physical or biological 
features that are essential for the 
conservation of the species. After 
further evaluation, the unit does not 
contain the terrestrial habitat that 
provides opportunities for foraging and 
basking, and that is immediately 
adjacent to or surrounding breeding 
aquatic and riparian habitat, which is a 
component of primary constituent 
element 1. Therefore, we have removed 
the High Lonesome Well Unit from this 
final critical habitat designation. 



Comment 19: The West Fork Gila 
River Unit is within the Gila Wilderness 
Area on the Gila National Forest, and 
designating it as critical habitat provides 
no further conservation value for the 
species. In addition, this population is 
known to have chytridiomycosis, and 
the most recent surveys in 2009 failed 
to detect any Chiricahua leopard frogs, 
therefore precluding this unit from 
meeting PCE (1). 



Our Response: We carefully reviewed 
the best available scientific and 
commercial data and concluded that the 
West Fork Gila River Unit both meets 
the definition of critical habitat 
described in the ‘‘Critical Habitat’’ 
section below and meets the goals and 
objectives outlined in the final recovery 
plan for this species. In addition, the 
commenter provides no rationale to 
indicate the unit does not meet the 
definition of critical habitat or does 
meet exclusion criteria under section 
4(b)(2) of the Act. Please review our 
rationale and analysis for designating 
this unit under the section ‘‘Final 
Critical Habitat Designation’’ below. 



Comment 20: The threat of 
chytridiomycosis in the Ash and Bolton 
Springs Unit makes it unsuitable as 
critical habitat. 



Our Response: The Ash and Bolton 
Springs Unit meets the definition of 
critical habitat under the Act for the 
Chiricahua leopard frog because it was 
occupied at the time of listing and 
contains the features essential to the 
conservation of the species and requires 
special management considerations or 
protection. Not all PCEs are currently 
present, or required to be present, for a 
given unit to meet the definition of 
critical habitat under the Act. The 



commenter provides no additional 
rationale to indicate the unit does not 
meet the definition of critical habitat or 
does meet exclusion criteria under 
section 4(b)(2) of the Act. 



Comment 21: The proposal speaks to 
a dry section of the West Fork dividing 
the proposed segment: ‘‘the Upper West 
Fork is divided into two perennial 
segments by a 1.2-mi (2.0-km) long 
ephemeral reach between Turkeyfeather 
Creek and Whiskey Creek.’’ Whiskey 
Creek is upstream of the proposed 
segment of stream, and this statement is 
not relevant to the proposal. In addition, 
Turkeyfeather Creek was not occupied 
at time of listing, and there are no 
historic records from the ephemeral 
stream. The only intermittent part of the 
stream is at the spring itself and 
extending approximately 0.10 mi 
downstream of the spring. The outflow 
from the spring is captured in a small 
cement spring box with a 1-inch pipe 
extending out of the box as an overflow. 
The flow from the spring seldom makes 
it to Turkeyfeather Creek itself. We do 
not believe that Turkeyfeather Creek is 
suitable habitat for the frog. 



Our Response: White Creek was 
mistakenly identified as Whiskey Creek 
in our proposed rule. This has been 
corrected in this final rule. Our records 
indicate that the area within this unit as 
described was occupied at the time of 
listing and has the features essential to 
the conservation of the species and 
which may require special management 
considerations or protection to 
minimize impacts to existing threats. No 
further justification as to why the unit 
does not meet the definition of critical 
habitat or does meet exclusion criteria 
under section 4(b)(2) of the Act was 
provided. 



Comment 22: Exclude from critical 
habitat designation all private lands 
(Ladder Ranch) in the Seco Creek, 
Cuchillo Negro Warm Springs and 
Creek, and South Fork Palomas Creek 
Units. 



Our Response: The Ladder Ranch is 
excluded from designated critical 
habitat under section 4(b)(2) of the Act. 
Please review our rationale and analysis 
for this exclusion under the section 
‘‘Exclusions’’ below. 



Comment 23: North Tank and 
Rosewood Tank Unit should be 
excluded from critical habitat 
designation because including them 
represents adverse effects to the grazing 
operation on the Magoffin Ranch, and is 
a disincentive to promote conservation 
of endangered and threatened species 
within the ranching community. 



Our Response: The Magoffin Ranch 
(North Tank and Rosewood Tank Unit) 
is excluded as designated critical habitat 



under section 4(b)(2) of the Act. Please 
review our rationale and analysis for 
this exclusion under the section 
‘‘Exclusions’’ below. 



Comment 24: All critical habitat 
should be excluded in Recovery Unit 1 
(Tumacacori-Atascosa-Pajarito 
Mountains, Arizona and Mexico) and 
portions of Recovery Unit 2 (Santa Rita- 
Huachuca-Ajos Bavispe, Arizona and 
Mexico). 



Our Response: We carefully reviewed 
the best available scientific and 
commercial data and concluded that 
critical habitat we are designating 
within Recovery Units 1 and 2 both 
meets the definition of critical habitat 
described in the ‘‘Critical Habitat’’ 
section below and meets the goals and 
objectives outlined in the final recovery 
plan for this species. No further 
justification as to why these units do not 
meet the definition of critical habitat or 
do meet exclusion criteria under section 
4(b)(2) of the Act was provided. Please 
review our rationale and analysis for 
designating these units under the 
section ‘‘Final Critical Habitat 
Designation’’ below. 



Comment 25: The Concho Bill and 
Deer Creek Unit is not essential to the 
conservation of the Chiricahua leopard 
frog. 



Our Response: We carefully reviewed 
the best available scientific and 
commercial data and concluded that the 
Concho Bill and Deer Creek Unit both 
meets the definition of critical habitat 
described in ‘‘Critical Habitat’’ section 
below and meets the goals and 
objectives outlined in the final recovery 
plan for this species. In addition, the 
commenter provided no rationale to 
indicate the unit does not meet the 
definition of critical habitat or does 
meet exclusion criteria under section 
4(b)(2) of the Act. Please review our 
rationale and analysis for designating 
this unit under the section ‘‘Final 
Critical Habitat Designation’’ below. 



General Comments Issue 3: Threats 
Analysis 



Comment 26: Chiricahua leopard 
frogs are sensitive to cadmium and 
copper above certain levels according to 
Little and Calfee (2008, pp. 6–10). The 
Service should differentiate potential 
effects to the species from the footprint 
of the Rosemont Mine versus the general 
area of the mine. We are concerned that 
Eastern Slope of the Santa Rita 
Mountains and Las Cienegas National 
Conservation Area Units might be 
adversely affected by pollution from 
Rosemont Mine, once in operation. 



Our Response: We agree that 
Chiricahua leopard frogs are vulnerable 
to effects from contaminants associated 
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with mining operations and provide 
discussion on this issue under the 
section ‘‘A. The Present or Threatened 
Destruction, Modification, or 
Curtailment of Its Habitat or Range.’’ If 
the Rosemont Mine begins operation, 
potential effects to, and legal 
protections, for the Chiricahua leopard 
frog will be evaluated, in accordance 
with applicable provisions under the 
Act, at that time, and are not 
constrained to the footprint of the 
proposed mine. 



Comment 27: In discussing chytrid 
presence in the Seco Creek Unit, it was 
stated that ‘‘no frogs have tested positive 
since then (i.e., 2001)’’. More accurately, 
in June 2007, a single sample (out of 7) 
from Artesia Well and a single sample 
(out of 9) from LM Bar Well tested 
positive for chytrid. Both of these were 
considered ‘‘weak positive’’ by the 
laboratory and may have been false 
positives. Extensive testing since then 
has failed to produce additional positive 
tests. 



Our Response: We have updated our 
analysis and discussion of this unit to 
reflect this information. 



Comment 28: The proposed rule 
stated that within the West Fork Gila 
River Unit ‘‘ * * * nonnative predators 
are present, including fish, crayfish, and 
bullfrogs. Even though a cooperative 
restoration project between the Service, 
the U.S. Forest Service, and New 
Mexico Department of Game and Fish is 
underway to restore native fish and 
remove nonnative predatory fish in this 
unit, the frog population is currently 
threatened by nonnative predators and 
chytridiomycosis (Service 2009, pp. 15– 
16).’’ This statement is incorrect; there 
are no nonnative predatory fish (Gila 
trout and speckled dace are the only fish 
present), there are no crayfish, and there 
are no bullfrogs in the unit. 



Our Response: We have updated our 
analysis and discussion of this unit to 
reflect this information. 



Comment 29: Periodic Chiricahua 
leopard frog die-offs resulting from 
chytridiomycosis have not been 
observed in the Las Cienegas National 
Conservation Area Unit. They probably 
do occur, and probably are a key factor, 
but it is also possible that other factors 
are responsible for the rarity of the 
Chiricahua leopard frog in the Cienega 
Creek bottomlands. 



Our Response: The final recovery plan 
notes the presence of chytridiomycosis 
in Cienega Creek (Service 2007, p. 61). 
We have amended our discussion of this 
unit to remove the statement regarding 
periodic die-offs. 



Comment 30: Effects of climate 
change are downplayed in the proposed 
rule, with significant effects predicted 



for winter precipitation. Warmer and 
dryer conditions will force more contact 
between Chiricahua leopard frogs and 
nonnative predators, to the detriment of 
Chiricahua leopard frogs. 



Our Response: We used the best 
available scientific and commercial data 
to inform our analysis of the effects of 
climate change on the Chiricahua 
leopard frog, including the inherent 
uncertainty that pertains to evaluating 
the effects of climate change. The effects 
of climate change are inextricably 
related to effects from other threats and 
are difficult to predict or interpret 
without more definitive data of higher 
resolution. This discussion was 
expanded upon in this final rule. Please 
review our analysis below of the 
potential effects of climate change under 
listing Factor E, ‘‘Other Natural or 
Manmade Factors Affecting Its 
Continued Existence’’ below. 



Comment 31: The Service falsely 
relied on Fleischner (1994), Belsky 
(1999), and Jones (2000) on describing 
the effects of livestock grazing on 
Chiricahua leopard frogs. These studies 
discuss uncontrolled grazing when 
grazing in endangered and threatened 
species’ habitat is controlled. 



Our Response: These studies detail 
potential effects of grazing to habitat. 
We evaluated the effects of grazing on 
the Chiricahua leopard frog both 
historically and present day. We 
appreciate the conservation actions 
undertaken by the ranching community 
and those partnerships we have formed 
in furthering the goals and objectives of 
Chiricahua leopard frog conservation 
and recovery, and we recognize the 
intrinsic value of their continued 
participation in this effort. 



Comment 32: Regarding the Scotia 
Canyon, Beatty’s Guest Ranch 
(excluded), and Carr Barn Pond Units, 
the copper mine in Cananea, Sonora, 
pumps 10,000 to 12,000 acre feet of 
groundwater and then redirects surplus 
water into the Rio Sonora basin which 
flows to Hermosillo, Sonora. This 
should be discussed. 



Our Response: We understand 
(although not specifically stated) the 
implication of groundwater pumping on 
potential effects to surface flows to the 
upper San Pedro River. However, these 
units do not rely on surface flow in the 
upper San Pedro River for their water 
supply and are, therefore, unaffected by 
groundwater pumping activities in 
Mexico. 



Comment 33: The Service should 
focus on the threat of (Chiricahua 
leopard frog) surveyors spreading the 
chytrid fungus. 



Our Response: Several precautions are 
listed in the final recovery plan (Service 



2007, Appendix G), such as dedicating 
equipment, disinfecting equipment, etc., 
which are taught at annual survey 
training workshops, required as permit 
stipulations, and followed by surveyors 
to prevent the accidental spread of 
chytrid fungus. These precautions are 
also mandated as permit conditions for 
those with section 10(a)(1)(A) permits 
authorized by the Service. Whatever 
small risk may be associated with this 
form of disease transmission, it is 
countered by the important data 
collected by the surveys themselves, in 
helping meet the conservation and 
recovery goals for the species. 



Comment 34: The Service should 
clearly define what is meant by ‘‘poor’’ 
livestock management. 



Our Response: We consider poor 
livestock management to mean grazing 
conducted in a manner not in 
accordance with approved allotment 
management plans or otherwise 
considered adverse to maintaining 
natural habitat characteristics. We have 
updated this discussion below in Factor 
A, ‘‘The Present or Threatened 
Destruction, Modification, or 
Curtailment of Its Habitat or Range’’ of 
this final rule. 



Comment 35: If Chiricahua leopard 
frogs do not persist in water affected by 
livestock feces, what steps will be 
required by livestock producers with 
waters that support the species? What 
about elk feces? 



Our Response: We did not state that 
Chiricahua leopard frogs do not persist 
in water affected by livestock feces. We 
stated that Chiricahua leopard frogs 
likely do not persist in waters severely 
polluted with cattle feces (Service 2007, 
p. 34). We understand that in most 
circumstances where frogs occur in 
tanks actively used by livestock, 
livestock feces are likely present in the 
water, and frogs are not appreciably 
affected by their presence. We also 
acknowledge the potential that in tanks 
that have limited water and are 
subjected to intense livestock activity, 
adverse affects to the Chiricahua 
leopard frog are likely from 
concentrated amounts of livestock feces, 
which could limit a population’s 
persistence. We are not aware of any 
Chiricahua leopard frog populations 
that are adversely affected as a result of 
elk feces, but presume similar adverse 
effects are likely under the same 
rationale. Furthermore, we are not 
requiring ranchers to manage their 
livestock tanks specifically with this 
factor in mind, but rather prefer to 
pursue opportunities to work with the 
ranching community to meet both the 
needs of the species and the needs of 
their livestock operations. 
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General Comments Issue 4: General 
Biology 



Comment 36: The Service must 
analyze whether Chiricahua leopard 
frogs along Mogollon Rim are a separate 
species. 



Our Response: We specifically discuss 
issues pertinent to Chiricahua leopard 
frog taxonomy under the ‘‘Species 
Information’’ section below. Since the 
publication of the proposed rule, 
Hekkala et al. (2011) published a 
phylogenetic analysis of the (considered 
extinct) Vegas Valley leopard frog 
(Lithobates fisheri) and other North 
American Ranidae (North American 
frogs of the same family) DNA and 
placed L. fisheri within Chiricahua 
leopard frog (Lithobates chiricahuensis) 
(using archival and contemporary 
nuclear and mitochondrial DNA). 
Hekkala et al. (2011) ascribed the 
northwestern-most populations of L. 
chiricahuensis from the Mogollon Rim 
to L. fisheri, although specific 
populations were not identified. 
Populations of L. chiricahuensis outside 
this zone were not recommended for 
taxonomic revision. Data likely support 
ascribing all known populations of L. 
chiricahuensis to L. fisheri, although 
Hekkala et al. (2011) did not make that 
recommendation. The phylogenetic tree 
in Hekkala et al. (2011; Fig. 2b.) is a 
subset of a larger phylogenetic tree that 
is still under construction by genetic 
researchers. As a subset, the resolution 
of the data is not sufficient to support 
recognizing individual populations of L. 
chiricahuensis as L. fisheri at this time. 
Completion of ongoing rangewide 
research, with sufficient genetic 
resolution, of the more comprehensive 
phylogeny of western leopard frogs is 
expected to be available in 3 to 4 years 
and will provide additional information 
for analysis necessary to make informed 
management or listing decisions. 



Comment 37: The proposed rule 
states, ‘‘ * * * the maximum distance 
moved by a telemetered Chiricahua 
leopard frog in New Mexico was 2.2 mi 
(3.5 km) in one direction along a 
drainage.’’ In a New Mexico State 
Wildlife Grant Report entitled, 
‘‘Distribution and Movement of 
Chiricahua leopard frog on the Ladder 
Ranch and adjacent National Forest 
Lands, Sierra County, New Mexico,’’ 
authored by Carter Kruse and Bruce 
Christman in 2005, it was reported that 
a single frog moved at least 3.1 mi (5 
km), one way during a 3-day rain event 
in the Seco drainage (page 18), which is 
substantially farther than discussed in 
the proposed rule. 



Our Response: We did not receive a 
copy of this report, and we therefore are 



unable to verify its findings. However, 
upon receipt of this reference, we will 
add this information to our current 
understanding of the species’ dispersal 
capabilities. However, for this final 
critical habitat rule, no changes have 
been made based on this information. 



Comment 38: Specifically, on page 
14151, the proposed rule states that 
‘‘Chiricahua leopard frogs are known to 
breed at all of the above mentioned 
wells except Sawmill and Johnson 
Wells * * * Frogs were extant at Davis 
Well, LM Bar Well, North Seco Well, 
Pague Well, and Sucker Ledge at the 
time of listing.’’ We offer two 
corrections: Chiricahua leopard frog 
reproduction has been documented at 
Johnson Well each of the last 3 years, 
and Chiricahua leopard frogs were 
extant and breeding at Fish Well, in 
addition to the other sites listed, at the 
time of listing. 



Our Response: The sites noted by the 
commenter are on the Ladder Ranch 
which is excluded as critical habitat 
under section 4(b)(2) of the Act and 
discussed below under ‘‘Exclusions.’’ 



Comment 39: Chiricahua leopard 
frogs in the Las Cienegas National 
Conservation Area Unit are less than 6 
miles (10 km) from the nearest recently 
occupied site in the Eastern Slope of the 
Santa Rita Mountains Unit. In the 1970s, 
a key study site for the Chiricahua 
leopard frog was halfway between the 
nearest recently occupied sites. Thus, 35 
years ago or less, there were likely 
metapopulation dynamics active 
between these units. 



Our Response: While, historically, 
such a metapopulation dynamic is 
feasible, we do not possess records to 
verify such a dynamic. Therefore, we 
consider the Eastern Slope of the Santa 
Rita Mountains Unit as a disjunct 
metapopulation and the Las Cienegas 
National Conservation Area Unit as an 
isolated population because of the 
distance between the nearest occupied 
sites between units is more than 8.0 mi 
(13 km) straight-line distance away, 
which is not within a reasonable 
dispersal distance for the Chiricahua 
leopard frog. 



Comment 40: How do the 43 proposed 
units (39 designated units) correspond 
to the 85 percent reduction in occupied 
sites (in reference to statements made in 
the final listing rule and subsequent 
Service documents regarding rangewide 
reductions in occupied habitat), and 
how will the critical habitat designation 
achieve the recovery criteria in the 
recovery plan? 



Our Response: Under section 
3(5)(A)(ii) of the Act, we have authority 
to designate specific areas outside the 
geographic areas occupied by the 



species at the time it is listed in 
accordance with the provisions of 
section 4 of the Act, upon a 
determination that such areas are 
essential for the conservation of the 
species. In this final designation, we 
have identified two units that were not 
known to be occupied at the time of 
listing, but which we consider essential 
for the conservation of the species. Also, 
the recovery criteria in the final 
recovery plan (Service 2007, p. 55) for 
the Chiricahua leopard frog was an 
important factor in our methodology 
used to designate critical habitat. In 
order to meet recovery criteria outlined 
in the recovery plan, we designated 
multiple critical habitat units in each 
recovery unit. 



General Comments Issue 5: PBFs, PCEs, 
and Special Management 



Comment 41: The Service should 
reconsider whether the buffer zones 
proposed are to protect PCEs from 
effects caused by livestock grazing or 
from those posed by airborne pollution. 



Our Response: At this time, we feel 
that applying a buffer zone to protect 
against the effects of livestock grazing 
would be arbitrary, because we do not 
know how large to make the buffer to 
protect from those effects. However, in 
ponds designated as critical habitat, 
most of which are impoundments for 
watering cattle or other livestock, 
designated critical habitat extends for 20 
ft (6.1 m) beyond the high water line or 
to the boundary of the riparian and 
upland vegetation edge, whichever is 
greatest. We used this 20-ft (6.1-m) 
extension because the frogs are 
commonly found foraging and basking 
within 20 feet of the shoreline of tanks. 
In regards to effects posed by airborne 
pollution, no reasonable spatial distance 
is guaranteed to protect PCEs from 
airborne pollutants by the very nature of 
their movement vector. Therefore, we 
did not consider airborne pollution as a 
determinant in describing buffer areas. 



Comment 42: Regarding the PCE that 
requires, ‘‘Emergent and or submerged 
vegetation, root masses, undercut banks, 
fractured rock substrates, or some 
combination thereof; but emergent 
vegetation does not completely cover 
the surface of water bodies,’’ this PCE is 
not clearly essential in our experience, 
as sites with minimal vegetation cover 
can support substantial Chiricahua 
leopard frog populations. Under the PCE 
that requires, ‘‘Absence of 
chytridiomycosis, or if chytridiomycosis 
is present, then conditions that allow 
persistence of Chiricahua leopard frogs 
with the disease (e.g., water 
temperatures that do not drop below 
20 °C (68 °F), pH of greater than 8 
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during at least part of the year),’’ the 
temperature conditions stated are vague 
and not clearly in line with 
observations, as we have populations 
where temperatures do drop below 
these values for several months per year. 



Our Response: According to our 
review of the best available scientific 
and commercial data and the opinion of 
species experts, the importance of 
available cover (i.e., emergent and or 
submerged vegetation, root masses, 
undercut banks, fractured rock 
substrates) for the Chiricahua leopard 
frog cannot be overstated. Available 
cover is a fundamental component in 
the defensive behavior of the species, 
provides varied thermoregulation 
opportunities, is an important 
consideration in maintaining an 
invertebrate prey base, and also serves 
as substrate for egg mass deposition. In 
the presence of nonnative species, 
adequate cover becomes even more 
critical to an individual frogs’ survival. 
With respect to temperature conditions 
specified in the proposed rule, we 
eliminated temperature-specific 
conditions in an amended PCE as stated 
under the ‘‘Primary Constituent 
Elements for the Chiricahua Leopard 
Frogs’’ section below. 



Comment 43: The Service should 
focus on promoting disturbance in 
riparian habitat, such as controlled 
grazing, in order to accommodate the 
native species’ advantage to a 
disturbance regime in riparian habitat. 



Our Response: In the context of 
evaluating the response of native 
species versus nonnative species to 
disturbance regimes in riparian habitat, 
we consider, in an evolutionary context, 
disturbance from natural hydrological 
processes (such as flooding). Native 
riparian species have evolved in the 
presence of dynamic hydrologic 
processes over millions of years, and it 
is these hydrological disturbance events 
that prepare seedbeds and provide 
conditions for germination for native 
riparian species. For purposes of this 
critical habitat designation, the concept 
of promoting disturbance in riparian 
habitat via controlled grazing in order to 
accommodate native species is not 
substantially useful information. 



Comment 44: The PBFs and PCEs 
should include considerations for a 
landscape of appropriate size free from 
known or likely populations of 
nonnative species highly deleterious to 
populations of the Chiricahua leopard 
frog. 



Our Response: We considered both 
the importance of space for individual 
and population growth and for normal 
behavior, and sites for breeding, 
reproduction, or rearing (or 



development) of offspring in our 
development of the PBFs 1 through 5 
and PCEs 1 and 2. Special management 
that will result from critical habitat 
designation, such as nonnative species 
control, should promote these habitat 
characteristics on a local level, if not 
landscape level. Such landscape-level 
management against nonnatives has 
already proven successful in several 
areas within Recovery Units 1 and 2. 



Comment 45: Why did you change 
PCE (1)(a) to remove the minimum of 
6.0 foot in diameter and 20 inches in 
depth for breeding pools and ponds? 



Our Response: During periods of 
drought, or less than average rainfall, 
breeding sites may not hold water long 
enough for individuals to complete 
metamorphosis, but they would still be 
considered essential breeding habitat in 
non-drought years. Regardless of the 
effects of drought on any given breeding 
site, we are aware of pools that fall short 
of the 6.0 foot in diameter and 20 inches 
in depth criteria that have regularly 
contained breeding populations in most 
years, such as the West Prong Gentry 
Creek in Recovery Unit 5. These sites 
still provide important habitat for the 
species. 



Comment 46: If Chiricahua leopard 
frogs are to persist in Peña Blanca Lake 
after stocking with predatory nonnative 
fish species, the vegetation should be 
controlled to prevent suitable habitat for 
bullfrogs. 



Our Response: We note that the 
designation of critical habitat for the 
Chiricahua leopard frog does not require 
this specific management, nor does any 
other critical habitat designation require 
management. Subsequent to draining 
and dredging Peña Blanca Lake, a 
concerted effort began in 2008 to clear 
the area of bullfrogs. The effort appears 
to be successful, and Chiricahua leopard 
frogs have benefited. We agree that, if 
bullfrogs were to successfully recolonize 
Peña Blanca Lake, shoreline habitat 
complexity would make their 
elimination difficult if not impossible 
without another draining and dredging 
effort. However, management of this 
area will continue to concentrate on 
preventing bullfrogs from recolonizing 
the area and eliminating those that do 
recolonize in habitat suitable for these 
efforts. Furthermore, in a May 2011, 
section 7 consultation for sportfish 
stocking of the lake, conservation 
measures were established that require 
shoreline habitat to be managed in a 
manner to retain its complexity, which 
will provide some level of protection to 
resident Chiricahua leopard frogs from 
potential predation from sportfish. 



General Comments Issue 6: Legal/ 
Policy/Economics 



Comment 47: Designating critical 
habitat might place a burden on 
ranching. 



Our Response: The designation of 
critical habitat does not impose a legally 
binding duty on non-Federal 
Government entities or private parties. 
Under the Act, the only regulatory effect 
is that Federal agencies must ensure that 
their actions do not destroy or adversely 
modify critical habitat under section 7. 
While non-Federal entities that receive 
Federal funding, assistance, or permits, 
or that otherwise require approval or 
authorization from a Federal agency for 
an action, may be indirectly impacted 
by the designation of critical habitat, the 
legally binding duty to avoid 
destruction or adverse modification of 
critical habitat rests squarely on the 
Federal agency. Also, we conducted an 
economic analysis of this critical habitat 
designation, including analyzing the 
impacts to ranching. Even though there 
may be some incremental costs to 
livestock management entities, because 
of costs related to section 7 
consultations in regards to grazing on 
Forest Service lands, we have found no 
significant economic impacts are likely 
to result from this designation 
(Industrial Economics 2012, pp. ES–5, 
A–3, A–7). 



Comment 48: The Service should 
consider the cumulative impact of 
listings and critical habitat designations 
in New Mexico on private agricultural 
producers. 



Our Response: For listing actions, the 
Act requires that we make 
determinations ‘‘solely on the basis of 
the best available scientific and 
commercial data available’’ (16 U.S.C. 
1533(b)(1)(A). So, we do not conduct 
economic or environmental analyses or 
environmental assessments when 
making listing determinations. 
However, for critical habitat 
designations, including this one, we are 
required to prepare draft and final 
economic analyses and environmental 
assesessment rules. However, we are 
required and have prepared draft and 
final economic analysis and 
environmental assessment documents, 
which consider the impacts of critical 
habitat designation. Those documents 
consider impacts to private agricultural 
producers in Arizona and New Mexico 
and have generally found no significant 
economic or environmental impacts due 
to this critical habitat designation. The 
final economic analysis and final 
environmental assessment are available 
on the Internet at http:// 
www.regulations.gov. 
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In regards to considering the 
cumulative impact of listings and 
critical habitat designations, in 2001, 
the U.S. Tenth Circuit Court of Appeals 
instructed the Service to conduct a full 
analysis of all of the economic impacts 
of proposed critical habitat, regardless 
of whether those impacts are 
attributable co-extensively to other 
causes. Since that decision, however, 
courts in other cases have held that an 
incremental analysis of impacts 
stemming solely from the critical habitat 
rulemaking is proper. Most recently, in 
2010, the U.S. Ninth Circuit Court of 
Appeals came to similar conclusions 
during its review of critical habitat 
designations. In order to address the 
divergent opinions of the courts and 
provide the most complete information 
to decision-makers, the economic 
analysis for this rule describes the 
baseline protections afforded the 
Chiricahua leopard frog absent critical 
habitat designation, and monetizes the 
potential incremental impacts 
precipitated specifically by the 
designation of critical habitat for the 
species. 



Comment 49: The Service should 
invite coordination with local 
governmental entities in affected 
counties relative to any further 
development of proposed rules. 



Our Response: We place a high 
priority on coordinating with local and 
State governments within the 
framework of relevant federal laws. 
However, we do not understand exactly 
what the commenter’s expectations are 
regarding coordination with local 
governmental entities in affected 
counties relative to any further 
development of proposed rules. The Act 
does not delineate a unique role of 
coordination with counties. However, 
when proposed rules are developed, we 
invite and encourage comments from 
affected counties during the open public 
comment period. 



Comment 50: Designating critical 
habitat will incentivize landowners to 
allow bullfrogs to take over stock tanks 
or allow tanks to dry up when not in use 
to alleviate regulatory burden. Instead 
the Service should not designate critical 
habitat and allow landowners to move 
frogs around to tanks suitable for 
occupation. 



Our Response: The designation of 
critical habitat does not impose a legally 
binding duty on non-Federal 
Government entities or private parties. 
See our response to comments 47 and 
53. 



Comment 51: In ponds proposed as 
critical habitat, most of which are 
impoundments for watering cattle or 
other livestock, proposed critical habitat 



extends for 20 ft (6.1 m) beyond the high 
water line or to the boundary of the 
riparian and upland vegetation edge, 
whichever is greatest. This definition of 
critical habitat, as it applies to private 
landowners, is vague and therefore 
unenforceable. 



Our Response: The designation of 
critical habitat does not impose a legally 
binding duty on non-Federal 
Government entities or private parties. 
See our response to comment 47. 



Comment 52: Please do not let critical 
habitat designation negatively affect the 
ongoing environmental education 
program at Brown Canyon Ranch. 



Our Response: One of the benefits to 
designating critical habitat is its value in 
educating the public on endangered and 
threatened species conservation. The 
designation of critical habitat in Brown 
Canyon will not impact the 
environmental education program at 
Brown Canyon Ranch. Alternatively, 
designating critical habitat may prove 
beneficial to these purposes, and the 
Service supports and promotes such 
positive endeavors. 



Comment 53: Control of nonnatives is 
difficult, if not impossible, in many 
circumstances, but working with private 
landowners could help further the goal 
if critical habitat were not designated. 



Our Response: As previously stated, 
the designation of critical habitat does 
not impose a legally binding duty on 
non-Federal Government entities or 
private parties. Also, critical habitat 
designation does not require property 
owners to undertake affirmative actions 
to promote the recovery of the species. 
However, the majority of Chiricahua 
leopard frog habitat and localities are on 
Federal lands, mostly lands managed by 
the U.S. Forest Service. We believe that 
building partnerships and promoting 
voluntary cooperation of landowners are 
essential to improving the status of 
species on non-Federal lands, and are 
necessary for implementing recovery 
actions, such as reestablishing listed 
species and restoring and protecting 
habitat. 



Comment 54: Designation of critical 
habitat could diminish private land 
value. 



Our Response: In this final critical 
habitat designation, only 26 percent of 
the lands designated as critical habitat 
are private lands, and there is no 
evidence that designation of critical 
habitat in this case will diminish land 
values (Industrial Economics 2012, 
p. 2–17). We acknowledge that public 
attitudes about the limits or restrictions 
that critical habitat may impose can 
cause real economic effects to property 
owners, regardless of whether such 
limits are likely. Thus, there may be a 



stigma effect on a property that is 
designated as critical habitat due to 
perceived limitations or restrictions, 
which may result in a lower market 
value than an identical property that is 
not within the boundaries of critical 
habitat. However, we have no evidence 
that private land values will diminish 
with this designation. In fact, we believe 
that, because this designation may 
increase protection of scenic habitat, 
there may be aesthetic values resulting 
in increased properties values 
(Industrial Economics 2012, p. 2–17). 



Comment 55: We recommend the 
Service consider working with private 
landowners proactively in conservation 
and recovery versus enforcing 
restrictions, etc. 



Our Response: The Service has a long 
history of working proactively with 
private and public land managers to 
further conservation and recovery goals 
for this species while simultaneously 
accounting for their multiple-use and/or 
commercial needs of these lands. 
Examples of such relationships are 
numerous but perhaps none are more 
pertinent that those discussed in detail 
under the section ‘‘Exclusions’’ below. 



Comment 56: The proposed rule does 
not meet Data Quality Act standards, 
because it ignores the best scientific 
information available and bases many of 
its conclusions on supposition and 
speculation about the future. 



Our Response: In accordance with 
section 4 of the Act, we are required to 
use, and we used, the best available 
scientific and commercial information 
to make this critical habitat decision. 
Further, we followed the criteria, 
established procedures, and guidance 
from our Policy on Information 
Standards Under the Endangered 
Species Act (published in the Federal 
Register on July 1, 1994 (59 FR 34271)), 
the Information Quality Act (section 515 
of the Treasury and General 
Government Appropriations Act for 
Fiscal Year 2001 (Pub. L. 106–554; H.R. 
5658)), and our associated Information 
Quality Guidelines. As such, we relied 
upon primary and original sources of 
information in this designation of 
critical habitat. 



In order to meet these ‘‘best available 
scientific and commercial information’’ 
standards, we found information from 
many different sources, including the 
recovery plan, articles in peer-reviewed 
journals, conservation plans developed 
by States and counties, scientific status 
surveys and studies, biological 
assessments, other unpublished 
materials, or experts’ opinions or 
personal knowledge. Also, in 
accordance with our peer review policy 
published on July 1, 1994 (59 FR 



VerDate Mar<15>2010 16:12 Mar 19, 2012 Jkt 226001 PO 00000 Frm 00009 Fmt 4701 Sfmt 4700 E:\FR\FM\20MRR2.SGM 20MRR2tk
el



le
y 



on
 D



S
K



3S
P



T
V



N
1P



R
O



D
 w



ith
 R



U
LE



S
2











16332 Federal Register / Vol. 77, No. 54 / Tuesday, March 20, 2012 / Rules and Regulations 



34270), we solicited expert opinions 
from knowledgeable individuals with 
scientific expertise that included 
familiarity with the species, the 
geographic region in which the species 
occurs, and conservation biology 
principles. Additionally, we requested 
comments or information from other 
concerned governmental agencies, 
Native American Tribes, the scientific 
community, industry, and any other 
interested parties concerning the 
proposed rule. Comments and 
information we received helped inform 
this final rule. 



In conclusion, we believe that we 
have used the best available scientific 
and commercial information for the 
listing and designation of critical habitat 
for the Chiricahua leopard frog. 



Comment 57: The Service stated that 
while Hermann et al. (2009, pp. 12–17) 
indicates that Chiricahua leopard frogs 
do not currently suffer from a lack 
genetic variability, it does not preclude 
the possibility that individual 
populations may suffer from genetic or 
demographic problems. This 
speculation is a violation of the Data 
Quality Act. 



Our Response: The statement that 
‘‘* * * it does not preclude the 
possibility that individual populations 
may suffer from genetic or demographic 
problems’’ pertains to the inherent level 
of uncertainty of how changes in the 
species’ status and threats may 
influence population genetics in the 
foreseeable future. The Service’s use of 
this information does not result in 
speculation by the Service. 



Comment 58: The Services’ 
presumption that there are ‘‘future’’ 
threats clearly fails to pass Data Quality 
Act standards, because that 
presumption is based solely on 
speculation and surmise contradicted by 
the best scientific and commercial 
information available. 



Our Response: See our response to 
comment 56. 



Comment 59: The designation of 
5,200 acres of land in Arizona may 
place an economic burden on the 
livestock and mining industries in 
Arizona and may also risk discouraging 
private partnerships that could further 
recovery of the species. 



Our Response: We discuss how the 
designation of critical habitat may or 
may not affect the responsibilities of 
land owners and managers under the 
‘‘Background’’ under the section 
‘‘Critical Habitat’’ heading below. We 
recommend review of this section for 
clarification of the actual, versus 
perceived, effects of critical habitat 
designation. Also, we conducted an 
economic analysis of this designation, 



and found that even though there may 
be some incremental costs to livestock 
management entities related to section 7 
consultations, no significant economic 
impacts on livestock and mining 
industries are likely to result from this 
designation (Industrial Economics 2012, 
pp. ES–5, A–3, A–7). 



Comment 60: We are concerned that 
the conservation efforts for the 
Chiricahua leopard frog will become 
another Service action where new rules 
are put in place that limit or restrict 
‘‘multiple use’’ of land and resources. 
Throughout Apache County, once 
productive private, State, or Federal 
land has become so encumbered with 
use restrictions, requirements, and 
liabilities that the natural resources they 
once provided are no longer 
economically available or contributing 
to the local economy. 



Our Response: The designation of 
critical habitat does not impose a legally 
binding duty on non-Federal 
Government entities or private parties. 
Under the Act, the only regulatory effect 
is that Federal agencies must ensure that 
their actions do not destroy or adversely 
modify critical habitat under section 7. 
While non-Federal entities that receive 
Federal funding, assistance, or permits, 
or that otherwise require approval or 
authorization from a Federal agency for 
an action, may be indirectly impacted 
by the designation of critical habitat, the 
legally binding duty to avoid 
destruction or adverse modification of 
critical habitat rests squarely on the 
Federal agency. 



Comment 61: The Apache County 
Board of Supervisors requests we 
coordinate with them to discuss the 
consistencies, conflicts, opportunities 
for coordination, and coordinated 
monitoring associated with this 
rulemaking. 



Our Response: We accepted 
comments on the proposed rule, draft 
economic analysis, and draft 
environmental assessment during two 
comment periods for a total of 90 days. 
As such, we complied with all 
requirements for public participation in 
our rulemaking process, under the Act 
and the Administrative Procedures Act 
(5 U.S.C. Subchapter II). 



Economic Analysis 



Comment 62: The Service should 
provide a detailed assessment about 
who will bear the costs in ‘‘management 
changes, use reduction, or loss of 
property rights, such as depreciation of 
land values.’’ The comment also 
suggested that the Service conduct a 
takings implication assessment to 
analyze the effects of critical habitat 



designation on land and water rights 
where appropriate. 



Response: The draft economic 
analysis (DEA) discusses potential 
direct and indirect impacts of the 
Chiricahua leopard frog critical habitat 
designation in Chapters 2 and 4. In 
Chapter 2, the analysis discusses the 
possibility that the designation might 
affect property values both positively 
and negatively. Because of the extensive 
conservation efforts already in place for 
the Chiricahua leopard frog, and 
because the Service is already excluding 
portions of 10 critical habitat units (due 
to existing leopard frog protections in 
these areas), neither direct nor indirect 
property value impacts are anticipated 
to result from the designation. The 
analysis finds that any impacts to 
property value or other property rights 
would occur regardless of critical 
habitat designation and are therefore not 
attributable to the Chiricahua leopard 
frog designation. 



Comment 63: One comment noted 
that the DEA erroneously stated that the 
Chiricahua leopard frog was listed as 
endangered rather than threatened in 
2002. 



Response: This is corrected in the 
final economic analysis (FEA). 



Comment 64: The DEA states that the 
Service is considering portions of nine 
critical habitat units for exclusion, when 
in fact portions of 10 critical habitat 
units are being considered. With the 
addition of Unit 43 (Palomas) to the 
proposed rule, the Ladder Ranch lands 
within this unit are also being 
considered for exclusion (as stated in 
the draft environmental assessment). 



Response: This is corrected in the 
FEA. 



Comment 65: The DEA did not 
adequately address potential impacts on 
local businesses. The analysis also 
focused almost exclusively on the 
administrative costs to the Federal 
agencies for consultation related to the 
designation of critical habitat, and did 
not examine the potential impact to 
local economies already struggling with 
high unemployment and widespread 
poverty. Finally, the DEA must analyze, 
fully disclose, and explain how the rule 
may impact local businesses. 



Response: Appendix A of the DEA 
considers potential impacts of the 
critical habitat designation on small 
entities and the energy industry. The 
DEA considers publicly available 
information in estimating the 
incremental costs of the proposed 
critical habitat designation on small 
entities, including any information 
about potential impacts to local 
communities. 
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Environmental Assessment 



Comment 66: The potential impacts of 
climate change are complicated and 
overly downplayed in the draft 
environmental assessment. 



Response: We have added a 
discussion of climate change in section 
1.8.1 of the final environmental 
assessment. 



Comment 67: A proposed open pit 
copper mine seriously threatens both 
units 8 and 9. 



Response: In September 2011, 
Coronado National Forest published a 
draft environmental impact statement 
(EIS) on the proposed mine. Using 
information from that EIS, we added 
section 3.11 Mining to the final 
environmental assessment to address 
potential impacts. 



Comment 68: One commenter felt that 
we should elevate the National 
Environmental Policy Act (NEPA) (42 
U.S.C. 4321 et seq.) analysis to the level 
of an EIS. 



Response: The level of impacts to the 
environment from this critical habitat 
designation do not rise to the level of 
significance to trigger the requirement to 
produce an EIS. 



Comment 69: One commenter quotes 
from the Service’s Handbook on NEPA 
Policies and Responsibilities: ‘‘We 
encourage public scoping for an 
Environmental Assessment, because it 
helps satisfy NEPA’s purposes in 
section 101(b).’’ 



Response: In the proposed rule to 
designate critical habitat, dated March 
15, 2011, and published in the Federal 
Register (76 FR 14126), we requested 
public review and comment on several 
aspects of the proposed designation, 
including a draft environmental 
assessment. Also, we conducted public 
outreach efforts, including posting 
information on the Service’s National, 
Regional, and Field Office Web sites. 



Comment 70: One commenter 
suggested that the draft environmental 
assessment did not have sufficient 
information on the impacts of the 
proposed designation, and that the 
Secretary of the Interior should defer 
making a designation of critical habitat 
until such time as this information is 
available. 



Response: The commenter does not 
suggest what necessary information is 
lacking. The Act requires us to use the 
best available scientific and commercial 
data in making decisions. We believe 
this standard was met, and we are 
finalizing the critical habitat 
designation. 



Comment 71: One commenter 
suggested that the draft environmental 
assessment does not meet the requisite 



Data Quality Act of 2000 standards. 
Instead it blatantly ignored scientific 
information and based many of its 
conclusions on supposition and 
speculation. 



Response: The commenter does not 
cite the ways the document violates the 
Data Quality Act, or the scientific 
information that has been ignored. We 
believe that the draft environmental 
assessment relied on the best available 
scientific and commercial information. 
It based its conclusions on a reasonable 
assessment of the likely frequency, 
nature, and outcomes of incremental 
section 7 consultations, and discussed 
these in chapters 3 through 5. 



Comment 72: The draft environmental 
assessment uses the term ‘‘unknown’’ 
more than 18 times, yet page 96 of the 
draft environmental assessment 
concludes that ‘‘The impacts do not 
pose any uncertain, unique, or unknown 
risks.’’ With the number of unknown 
details listed throughout the draft 
environmental assessment and the 
overly general nature of this NEPA 
document, it is clear that there are 
unknown risks that the conclusion on 
page 96 of the draft environmental 
assessment fails to recognize. 



Response: The commenter’s examples 
fall into two categories of unknowns: (1) 
The number of section 7 consultations 
likely to be conducted in the future 
affecting a given resource, agency, or 
activity (accounting for 9 of the 17 
specific instances mentioned); and (2) 
the specific details and locations of such 
projects (accounting for 8 of the 17 
specific instances mentioned). Given the 
consultation histories that are relevant 
(and cited throughout the draft 
environmental assessment), we do not 
believe that the frequency or nature of 
likely consultations will be such to 
cause significant impacts, regardless of 
whether or not the precise number and 
nature of those consultations can be 
predicted. 



Comment 73: The Service should 
correct the draft environmental 
assessment by including data that 
support analysis of the effects of 
implementing critical habitat. The 
analysis should focus on the effects of 
critical habitat on each proposed critical 
habitat unit. 



Response: The designation of critical 
habitat itself does not produce direct 
impacts on the natural environment, nor 
does it directly impose limits on land 
management activities on private 
property. Its impacts occur through 
consultations conducted with Federal 
agencies (and, rarely, non-Federal 
project proponents who request Federal 
funding or authorization) under section 
7 of the Act. For this reason, we feel it 



is appropriate to focus the impact 
discussion on the effects that critical 
habitat designation will have on the 
number, types, and outcomes (including 
conservation measures, project 
modifications, costs, or delays) of 
consultations. Please see the final 
environmental assessment for more 
information. 



Comment 74: There is a lack of actual 
environmental consequence 
determinations for each of the proposed 
critical habitat units. Per NEPA, the 
definition of effects clearly considers 
the ecological component to be the 
backbone of effects determinations. 



Response: The designation of critical 
habitat is intended to provide for the 
protection of the physical or biological 
features essential to the conservation of 
a listed species. Impacts from critical 
habitat designation occur through the 
outcomes of new, re-initiated, or 
expanded consultations under section 7 
of the Act, rather than through direct 
physical impacts on the ground. For this 
reason, we feel it is appropriate to focus 
the impact discussion in the 
environmental assessment on the effects 
critical habitat designation will have on 
the number, types, and outcomes of 
consultations. 



Comment 75: One commenter 
suggested that the Service revise the 
environmental assessment to provide 
information about how the 
implementation of the proposed critical 
habitat will change the ecosystems that 
make up the proposed critical habitat 
areas. If it is determined that there will 
be no change in the environment 
conditions of the various proposed 
critical habitat areas due to the critical 
habitat designation, or that no true 
benefits will be realized from 
designating critical habitat, then the 
Service should select the ‘‘No Action’’ 
alternative and not burden the public 
with the cost of unnecessary Federal 
actions. 



Response: We do not believe that 
ecological impacts will occur because of 
this critical habitat designation. The 
benefits of critical habitat include 
public awareness of Chiricahua leopard 
frog presence and the importance of 
habitat protection, and in cases where a 
Federal nexus exists, increased habitat 
protection for Chiricahua leopard frogs 
due to the protection from adverse 
modification or destruction of critical 
habitat. 



Summary of Changes From Proposed 
Rule 



In the March 15, 2011, proposed rule 
(76 FR 14126), we proposed to designate 
approximately 11,136 acres (4,510 
hectares) in 40 units as critical habitat 
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for the Chiricahua leopard frog. Then, in 
September 21, 2011 (76 FR 58441), we 
proposed approximately 331 acres (133 
hectares) in three additional units, and 
amended the PCEs to provide more 
clarification by making them more 
objective and measurable. In this final 
listing rule, we are designating 
approximately 10,386 acres (4,187 
hectares) as critical habitat in 39 units 
for the Chiricahua leopard frog. 



We have fewer units in this final rule 
because we exclude the Pasture 9 Tank 
Unit, Beatty’s Guest Ranch Unit, and 
Ramsey and Brown Canyons Unit under 
the provisions of section 4(b)(2) of the 
Act (see the unit descriptions under the 
Final Critical Habitat Designation 
section and the Exclusion section, 
below). Also, we reevaluated the High 
Lonesome Well Unit, and we have 
determined that it does not meet the 
definition of critical habitat (see our 
response to comment 18, above, and the 
unit description under the Final Critical 
Habitat Designation section, below). 
Therefore, we have removed the High 
Lonesome Well Unit from this final 
critical habitat designation. 



Threatened Status for the Chiricahua 
Leopard Frog 



Background 
Due to a taxonomic revision of the 



Chiricahua leopard frog, we reassessed 
the status of and threats to the currently 
described species. It is our intent to 
discuss below only those topics directly 
relevant to the listing of the Chiricahua 
leopard frog as threatened in this 
section of the final rule. For more 
information on the Chiricahua leopard 
frog, refer to the final listing rule 
published in the Federal Register on 
June 13, 2002 (67 FR 40790) and the 
species’ recovery plan (Service 2007). 



Species Information 



Description 
When we listed the Chiricahua 



leopard frog as a threatened species on 
June 13, 2002 (67 FR 40790), we 
recognized the scientific name as Rana 
chiricahuensis. Since that time, the 
genus name Lithobates was proposed by 
Frost et al. (2006, p. 249) and adopted 
by the Society for the Study of 
Amphibians and Reptiles in their most 
recent listing of scientific and standard 
English names of North American 
amphibians and reptiles north of 
Mexico (Crother 2008, p. 7). With the 
publication of this final rule, we 
officially accept the new scientific name 
of the Chiricahua leopard frog as 
Lithobates chiricahuensis. 



In addition, the Ramsey Canyon 
leopard frog (Lithobates 



subaquavocalis), found on the eastern 
slopes of the Huachuca Mountains, 
Cochise County, Arizona, has recently 
been subsumed into L. chiricahuensis 
(Crother 2008, p. 7) and was noted by 
the Service as part of the listed entity in 
a 90-day finding on 192 species from a 
petition to list 475 species (74 FR 66866; 
December 16, 2009). Goldberg et al. 
(2004, pp. 313–319) examined the 
relationships between the Ramsey 
Canyon leopard frog (L. subaquavocalis) 
and the Chiricahua leopard frog (L. 
chiricahuensis). Genetic analysis 
showed no evidence that Ramsey 
Canyon leopard frog was a separate 
species from the Chiricahua leopard frog 
(Goldberg et al. 2004, p. 315). The 
Society for the Study of Amphibians 
and Reptiles later adopted these leopard 
frogs as the same species, L. 
chiricahuensis (Crother 2008, p. 7). 
Therefore, we no longer recognize the 
Ramsey Canyon leopard frog (L. 
subaquavocalis) as a distinct species 
and consider it to be synonymous with 
the Chiricahua leopard frog (L. 
chiricahuensis). In this final rule, we 
present our analysis of the threats to the 
species given this taxonomic revision to 
determine if it is appropriate to list the 
Chiricahua leopard frog as threatened 
throughout its range (see Summary of 
Factors Affecting the Species below). 



Northern populations of the 
Chiricahua leopard frog in the Mogollon 
Rim region of east-central Arizona east 
to the eastern bajada of the Black Range 
in New Mexico are physically separated 
from populations to the south. Previous 
work had suggested these two separate 
divisions might be distinct species 
(Platz and Grudzien 1999, p. 51). 
Goldberg et al. (2004, p. 315) 
demonstrated that frogs from these two 
regions showed a 2.4 percent average 
divergence in mitochondrial DNA 
sequences. However, more recent work 
using both mitochondrial DNA and 
nuclear microsatellites from frog tissues 
throughout the range of the species 
provides no evidence of multiple taxa 
within what we now consider to be the 
Chiricahua leopard frog (Herrman et al. 
2009, p. 18). 



The Chiricahua leopard frog is 
distinguished from other members of 
the leopard frog complex by a 
combination of characters, including a 
distinctive pattern on the rear of the 
thigh consisting of small, raised, cream- 
colored spots or tubercles (wart-like 
projections) on a dark background; folds 
on the back and sides that, towards the 
rear, are interrupted and deflected 
towards the middle of the body; stocky 
body proportions; relatively rough skin 
on the back and sides; eyes that are 
positioned relatively high on the head; 



and often green coloration on the head 
and back (Platz and Mecham 1979, p. 
347.1; Degenhardt et al. 1996, pp. 85– 
87). The species also has a distinctive 
call consisting of a relatively long snore 
of 1 to 2 seconds in duration (Platz and 
Mecham 1979, p. 347.1; Davidson 1996, 
tracks 58, 59). Overall body lengths of 
adults range from approximately 2.1 
inches (in) (5.3 centimeters (cm)) to 5.4 
in (13.7 cm) (Platz and Mecham 1979, 
p. 347.1; Stebbins 2003, pp. 236–237). 



Life History 
The life history of the Chiricahua 



leopard frog can be characterized as a 
complex life cycle, consisting of eggs 
and larvae that are entirely aquatic and 
adults who are primarily aquatic but 
may be terrestrial at times. Females 
attach spherical masses of fertilized 
eggs, ranging in number from 300 to 
1,485 eggs, to submerged vegetation 
(Sredl and Jennings 2005, p. 547). Egg 
masses of Chiricahua leopard frogs have 
been reported in all months, but reports 
of egg laying (oviposition) in June and 
November through January are 
uncommon (Zweifel 1968, pp. 45–46; 
Frost and Bagnara 1977, p. 449; Frost 
and Platz 1983, p. 67; Scott and 
Jennings 1985, p. 16; Sredl and Jennings 
2005, p. 547). Frost and Platz (1983, p. 
67) divided egg-laying activity into two 
distinct periods with respect to 
elevation. Populations at elevations 
below 5,900 feet (ft) (1,798 meters (m)) 
tend to lay eggs from spring through late 
summer, with most activity taking place 
before June. Populations above 5,900 ft 
(1,798 m) bred in June, July, and 
August. Scott and Jennings (1985, p. 16) 
found a similar seasonal pattern of 
reproductive activity in New Mexico 
(February through September), as did 
Frost and Platz (1983, p. 67), although 
they did not note elevational 
differences. Additionally, Scott and 
Jennings (1985, p. 16) noted reduced egg 
laying in May and June. Zweifel (1968, 
p. 45) noted that breeding in the early 
part of the year appeared to be limited 
to sites where water temperatures do not 
get too low, such as spring-fed sites. 
Chiricahua leopard frogs at warm 
springs may lay eggs year-round due to 
elevated water temperatures as 
compared to most breeding habitat 
(Scott and Jennings 1985, p. 16). 



Eggs hatch in approximately 8 to 14 
days depending on temperature (Sredl 
and Jennings 2005, p. 547). After 
hatching, tadpoles remain in the water, 
where they feed and grow. Tadpoles 
turn into juvenile frogs in 3 to 9 months 
(Sredl and Jennings 2005, p. 547). 
Juvenile frogs are typically 1.4 to 1.6 in 
(35 to 40 millimeters (mm)) in overall 
body length. Males reach sexual 
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maturity at 2.1 to 2.2 in (5.3 to 5.6 cm), 
a size they can attain in less than a year 
(Sredl and Jennings 2005, p. 548). 



The diet of the Chiricahua leopard 
frog includes primarily invertebrates 
such as beetles, true bugs, and flies, but 
fish and snails are also taken (Christman 
and Cummer 2006, pp. 9–18). An adult 
was documented eating a hummingbird 
in southeastern Arizona (Field et al. 
2003, p. 235). Chiricahua leopard frogs 
can be found active both day and night, 
but adults tend to be active more at 
night than juveniles (Sredl and Jennings 
2005, p. 547). Chiricahua leopard frogs 
presumably experience very high 
mortality (greater than 90 percent) in the 
egg and early tadpole stages, high 
mortality when the tadpole turns into a 
juvenile frog, and then relatively low 
mortality when the frogs are adults (Zug 
et al. 2001, p. 303; Service 2007, pp. 
C10–C12). Under ideal conditions, 
Chiricahua leopard frogs may live as 
long as 10 years in the wild (Platz et al. 
1997, p. 553). 



Geographical Range and Distribution 
The range of the Chiricahua leopard 



frog includes central and southeastern 
Arizona; west-central and southwestern 
New Mexico; and in Mexico, 
northeastern Sonora, the Sierra Madre 
Occidental of northwestern and west- 
central Chihuahua, and possibly as far 
south as northern Durango (Platz and 
Mecham 1984, p. 347.1; Degenhardt et 
al. 1996, p. 87; Sredl and Jennings 2005, 
p. 546; Brennan and Holycross 2006, p. 
44; Lemos-Espinal and Smith 2007, pp. 
287, 579; Rorabaugh 2008, p. 32). The 
distribution of the species in Mexico is 
unclear due to limited survey work and 
the presence of closely related taxa 
(especially Lithobates lemosespinali (no 
common name)) in the southern part of 
the range of the Chiricahua leopard frog. 
Based on 2010 data, the species still 
occurs in most major drainages in 
Arizona and New Mexico where it 
occurred historically; the exception to 
this is the Little Colorado River drainage 
in Arizona. In Arizona and New Mexico, 
the species likely occurs at about 14 and 
16 to 19 percent of its historical 
localities, respectively (Service 2007, p. 
6). 



Habitat 
Within its geographical range, 



breeding populations of this species 
historically inhabited a variety of 
aquatic habitats (Service 2007, p. 3); 
however, the species is now limited 
primarily to headwater streams and 
springs, and livestock tanks into which 
nonnative fish, bullfrogs, crayfish 
(Orconectes virilis), and barred tiger 
salamanders (Ambystoma mavortium 



mavortium) have not yet invaded or 
been introduced, or where the numbers 
of nonnative predators are low and 
habitats are complex, allowing 
Chiricahua leopard frogs to coexist with 
these species (Service 2007, p. 15). The 
large valley-bottom cienegas (mid- 
elevation wetland communities 
typically surrounded by relatively arid 
environments), rivers, and lakes where 
the species occurred historically are 
populated with nonnative predators at 
densities with which the Chiricahua 
leopard frog cannot coexist. 



Dispersal 



Although one of the most aquatic of 
southwestern leopard frogs (Degenhardt 
et al. 1996, p. 86), Chiricahua leopard 
frogs are known to move among aquatic 
sites, and such movements are crucial 
for conserving metapopulations. A 
metapopulation is a set of local 
populations that interact via individuals 
moving between local populations 
(Hanski and Gilpin 1991, p. 7). If local 
populations are extirpated through 
drought, disease, or other factors, the 
populations can be recolonized via 
dispersal from adjacent populations. 
Hence, the long-term viability of 
metapopulations may be enhanced over 
that of isolated populations, even 
though local populations experience 
periodic extirpations. To determine 
whether metapopulation structure exists 
in a specific group of local populations, 
the dispersal capabilities of the frog 
must be understood. Based on a review 
of available information, the recovery 
plan (Service 2007, pp. D–2, D–3, K–3) 
provides a rule of thumb on dispersal 
capabilities. Chiricahua leopard frogs 
are reasonably likely to disperse 1.0 
mile (mi) (1.6 kilometers (km)) overland, 
3.0 mi (4.8 km) along ephemeral or 
intermittent drainages (water existing 
only briefly), and 5.0 mi (8.0 km) along 
perennial water courses (water present 
at all times of the year), or some 
combination thereof not to exceed 5.0 
mi (8.0 km). This is often referred to as 
the ‘‘1–3–5 rule’’ of dispersal. It should 
be noted that inevitably and over time, 
it is the species itself, in the wild, which 
will define the configuration of any 
given metapopulation. Ultimately, the 
resultant configuration of persistent 
wild metapopulations may or may not 
comport with our current understanding 
of metapopulation dynamics. We will 
continue to examine metapopulation 
dynamics of wild populations and make 
management recommendations or 
modifications as required, over time. 



Summary of Factors Affecting the 
Species 



Section 4 of the Act and its 
implementing regulations (50 CFR part 
424) set forth the procedures for adding 
species to the Federal Lists of 
Endangered and Threatened Wildlife 
and Plants (Lists). A species may be 
determined to be endangered or 
threatened due to one or more of the 
five factors described in section 4(a)(1) 
of the Act: (A) The present or threatened 
destruction, modification, or 
curtailment of its habitat or range; (B) 
overutilization for commercial, 
recreational, scientific, or educational 
purposes; (C) disease or predation; (D) 
the inadequacy of existing regulatory 
mechanisms; and (E) other natural or 
manmade factors affecting its continued 
existence. The final listing rule for the 
Chiricahua leopard frog (67 FR 40790; 
June 13, 2002) contained a discussion of 
these five factors, as did the proposed 
listing rule (65 FR 37343; June 14, 
2000). Threats discussed in the previous 
listing rules are still affecting the 
Chiricahua leopard frog today. Please 
refer to these rules or the Chiricahua 
leopard frog recovery plan (Service 
2007, pp. 18–45) for a more detailed 
analysis of the threats affecting the 
species. Because we no longer recognize 
the Ramsey Canyon leopard frog as a 
distinct species and consider it to be 
synonymous with the Chiricahua 
leopard frog, we reanalyzed factors 
relevant to the entire listed entity below. 
However, because all the threats from 
the previous rules still apply, we 
provide a summary of those below. 



A. The Present or Threatened 
Destruction, Modification, or 
Curtailment of Its Habitat or Range 



The recovery plan lists the following 
threats to habitat or range of the 
Chiricahua leopard frog: Mining, 
including mining-related contaminants; 
other contaminants; dams; diversions; 
stream channelization; groundwater 
pumping; woodcutting; urban and 
agricultural development; road 
construction; grazing by livestock and 
elk; climate change; and altered fire 
regimes (Service 2007, pp. 31–37). 
Although these threats are widespread 
and varied, a threats assessment that 
was accomplished as part of the 
recovery plan showed chytridiomycosis 
and predation by nonnative species as 
consistently more important threats 
than these habitat-based factors (Service 
2007, pp. 20–27). 



Chiricahua leopard frogs are fairly 
tolerant of variations in water quality, 
but likely do not persist in waters 
severely polluted with cattle feces 
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(Service 2007, p. 34), or runoff from 
mine tailings or leach ponds (Rathbun 
1969, pp. 1–3; U.S. Bureau of Land 
Management 1998, p. 26; Service 2007, 
p. 36). Furthermore, variation in pH, 
ultraviolet radiation, and temperature, 
as well as predation stress, can alter the 
potency of chemical effects (Akins and 
Wofford 1999, p. 107; Monson et al. 
1999, pp. 309–311; Reylea 2004, pp. 
1081–1084). Chemicals may also serve 
as a stressor that makes frogs more 
susceptible to disease, such as 
chytridiomycosis (see discussion under 
Factor C below) (Parris and Baud 2004, 
p. 344). The effects of pesticides and 
other chemicals on amphibians can be 
complex because of indirect effects on 
the amphibian environment, direct 
lethal and sublethal effects on 
individuals, and interactions between 
contaminants and other factors 
associated with amphibian decline 
(Sparling 2003, pp. 1101–1120; Reylea 
2008, pp. 367–374). 



A copper mine (the Rosemont Mine) 
has been proposed in the northeastern 
portion of the Santa Rita Mountains, 
Pima County, Arizona (Recovery Unit 
2), the footprint of which includes 
several sites recently occupied by 
Chiricahua leopard frogs. Recent 
research indicates that Chiricahua 
leopard frog tadpoles are sensitive to 
cadmium and copper above certain 
levels (Little and Calfee 2008, pp. 6–10), 
making the introduction of copper into 
Chiricahua leopard frog habitat a 
possible significant threat. A draft 
environmental impact statement was 
prepared by the U.S. Forest Service in 
September 2011, which confirmed that 
Chiricahua leopard frogs could be 
adversely affected by direct and indirect 
impacts of the mining operation, 
including effects from mercury, 
cadmium, and selenium contamination 
(U.S. Forest Service 2011, p. 396). 



The continued threat of wildfire has 
never been more visible than that 
represented by the 2011 fire season in 
Arizona. A minimum of five wildfires 
occurred in Arizona that adversely 
affected the status of the Chiricahua 
leopard frog. The largest wildfire in 
Arizona State history, the Wallow Fire, 
started in the White Mountains on May 
28, 2011. The Wallow Fire consumed 
538,049 acres (217,741 ha), including in 
the area around Cambell Blue and 
Coleman Creeks. The Horseshoe II Fire 
started on May 8, 2011, grew to 222,954 
acres (90,226 ha), and affected the 
majority of land area in the Chiricahua 
Mountains. We are not certain how 
occupied habitat in Cave Canyon will 
respond to such a widespread fire and 
subsequent precipitation events. The 
Murphey Complex and Greaterville fires 



both occurred in the spring of 2011, 
potentially affecting designated critical 
habitat in the Santa Rita Mountains 
(Florida Canyon and Eastern Slope of 
the Santa Mountains Units) and Pajarito 
Mountains (Sycamore Canyon and Peña 
Blanca Lake and Spring and Associated 
Tanks Units), respectively. 



On June 12, 2011, the Monument Fire 
started 4 miles east of Hereford, 
Arizona, ultimately consuming 30,526 
acres (12,353 ha) and significantly 
affecting a portion of the Huachuca 
Mountains, including the Beatty Guest 
Ranch in Miller Canyon. On June 27, 
2011, over 120 adult and larvae 
Chiricahua leopard frogs were salvaged 
from the Beatty Guest Ranch in 
anticipation of destructive floods and 
sedimentation that occurred shortly 
thereafter, filling with sediment the 
ponds that formerly contained a robust 
population of Chiricahua leopard frogs. 
Chiricahua leopard frogs persist on 
Beatty Guest Ranch but only as a small 
fraction of their former numbers in 
habitat that has been severely adversely 
affected and faces an uncertain future. 



The Southwest Endangered Species 
Act Team (2008, pp. iii–IV–5) published 
‘‘Chiricahua leopard frog (Lithobates 
[Rana] chiricahuensis) considerations 
for making effects determinations and 
recommendations for reducing and 
avoiding adverse effects,’’ which 
includes detailed descriptions of how 
many different types of projects, 
including fire management, 
construction, native fish recovery, and 
livestock management projects, may 
affect the frog and its habitat. This 
document, in addition to the recovery 
plan (Service 2007, pp. 31–37), can be 
referenced for more information about 
habitat-related threats. Habitat-related 
threats to the Chiricahua leopard frog, 
while not the most important factors 
threatening the species, currently affect 
and will continue to affect the species 
in the future. 



B. Overutilization for Commercial, 
Recreational, Scientific, or Educational 
Purposes 



Even though the final listing rule (67 
FR 40790; June 13, 2002) discussed 
over-collection for the pet trade as a 
possible threat, we have no information 
that leads us to believe that 
overutilization for commercial, 
recreational, scientific, or educational 
purposes is currently a threat to the 
Chiricahua leopard frog, or will become 
a threat in the future. 



C. Disease and Predation 
The threats assessment conducted 



during the preparation of the recovery 
plan (Service 2007, pp. 18–45) found 



that disease (chytridiomycosis) and 
predation by nonnative species 
(bullfrogs, crayfish, fish, and barred 
tiger salamanders) are the most 
significant threats to the Chiricahua 
leopard frog. 



Disease 



In some areas, Chiricahua leopard frog 
populations are known to be seriously 
affected by chytridiomycosis. 
Chytridiomycosis is an introduced 
fungal skin disease caused by the 
organism Batrachochytrium 
dendrobatidis or ‘‘Bd.’’ Voyles et al. 
(2009) hypothesized that Bd disrupts 
normal regulatory functioning of frog 
skin, and evidence suggests that 
electrolyte depletion and osmotic 
imbalance that occur in amphibians 
with severe chytridiomycosis are 
sufficient to cause mortality. This 
disease has been associated with 
numerous population extirpations, 
particularly in New Mexico, and with 
major die-offs in other populations of 
Chiricahua leopard frogs (Service 2007, 
p. 26). 



Predation 



Prior to the invasion of predatory, 
nonnative species (bullfrog, crayfish, 
fish species) into perennial waters, the 
Chiricahua leopard frog was historically 
found in a variety of aquatic habitat 
types. Today, leopard frogs in the 
southwestern United States are so 
strongly impacted by harmful nonnative 
species, which are most prevalent in 
perennial waters, that the leopard frogs’ 
occupied niche is increasingly restricted 
to the uncommon environments that do 
not contain these nonnative predators, 
and these environments now tend to be 
ephemeral and unpredictable. Witte et 
al. (2008, p. 378) found that sites with 
disappearances of Chiricahua leopard 
frogs were 2.6 times more likely to have 
introduced crayfish than were control 
sites. Unfortunately, few sites with 
bullfrogs were included in the Witte et 
al. (2008, pp. 375–383) study, and at 
many sites, there was no identification 
of the species of fish present. 



Summary of Factor C 



Overall, the Chiricahua leopard frog 
has made modest population gains in 
Arizona in spite of disease and 
predation, but is apparently declining in 
New Mexico because of these threats 
(Service 2011, pp. 25–27). We consider 
disease, specifically chytridiomycosis, 
and predation by nonnative species to 
have significant impacts on Chiricahua 
leopard frog populations now, and we 
anticipate those impacts will continue 
in the future. 
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D. Inadequacy of Existing Regulatory 
Mechanisms 



The Chiricahua leopard frog is 
currently listed as a threatened species 
(67 FR 40790; June 13, 2002) with a 
special rule (see 50 CFR 17.43(b)) to 
exempt operation and maintenance of 
livestock tanks on non-Federal lands 
from the section 9 take prohibitions of 
the Act. Even with regulatory 
protections of the Act currently in place, 
nonnative species used for fishing baits 
in Chiricahua leopard frog habitats pose 
a significant threat to the Chiricahua 
leopard frog; use of these nonnative 
species as fishing baits presents a 
vehicle for the distribution of these 
often predatory or competitive bait 
species into frog habitat and for the 
dissemination of deadly diseases to the 
frog. Picco and Collins (2008, pp. 1585– 
1587) found tiger salamanders infected 
with chytridiomycosis in Arizona bait 
shops, and tiger salamanders infected 
with ranavirus (a genus of viruses 
known to effect amphibians and 
reptiles) in Arizona, New Mexico, and 
Colorado bait shops. Furthermore, they 
found that 26 to 67 percent of anglers 
released tiger salamanders bought as 
bait into the waters where they fish, and 
4 percent of bait shops released tiger 
salamanders into the wild after they 
were housed in shops with infected 
animals, despite the fact that release of 
live salamanders is prohibited by 
Arizona Revised Statute 17–371. This 
study shows how current wildlife laws 
and regulations fail to prevent the 
spread of amphibian diseases via the 
tiger salamander bait trade. Even though 
the Chiricahua leopard frog is currently 
listed under the Act as a threatened 
species, additional regulation or 
increased enforcement of existing 
regulations or both are needed to stem 
the spread of amphibian diseases via 
use of live salamanders as bait. 
Therefore, we consider the inadequacy 
of current regulatory mechanisms to 
prevent the spread of amphibian 
diseases via the bait trade to be a threat 
to the Chiricahua leopard frog now and 
in the future. 



E. Other Natural or Manmade Factors 
Affecting Its Continued Existence 



Small Populations 
Among the potential threats in this 



category discussed in the Chiricahua 
leopard frog recovery plan (Service 
2007, pp. i–M–17) and the final listing 
rule (67 FR 40790; June 13, 2002), are 
genetic and stochastic effects that 
manifest in small populations. 
Specifically, small populations are 
vulnerable to extirpation due to random 
variations in age structure and sex 



ratios, as well as from disease or other 
natural events that a larger population is 
more likely to survive. Inbreeding 
depression and loss of genetic diversity 
in small populations can also reduce the 
fitness of individuals and the ability of 
a population to adapt to change. The 
recent genetic study revealed no 
systemic lack of genetic diversity within 
the Chiricahua leopard frog as a species 
(Herrmann et al. 2009, pp. 12–17). In 
fact, populations were quite variable; up 
to 16 different genetic groupings were 
found. This does not preclude the 
possibility that individual populations 
may suffer from genetic or demographic 
problems, but the study shows the 
species retains good genetic variability. 



Climate Change 
The Chiricahua leopard frog recovery 



plan (Service 2007, pp. 40–43) describes 
anticipated effects of climate change on 
the Chiricahua leopard frog. The plan 
cited literature indicating that 
temperatures rose in the 20th century 
and warming is predicted to continue 
over the 21st century (Service 2007, pp. 
40–43). Climate models are less certain 
about predicted trends in precipitation, 
but the southwestern United States is 
expected to become warmer and drier. 
Since the recovery plan was prepared, 
the Intergovernmental Panel on Climate 
Change (IPCC) (2007, pp. 1–8) published 
a report stating that global warming is 
occurring and that precipitation patterns 
are being affected. 



According to the IPCC report, global 
mean precipitation is anticipated to 
increase, but not uniformly (IPCC 2007, 
p. 8). In the American Southwest and 
elsewhere in the middle latitudes, 
precipitation is expected to decrease. 
There is also high confidence that many 
semi-arid areas like the western United 
States will suffer a decrease in water 
resources due to climate change, as a 
result of less annual mean precipitation 
and reduced length of snow season and 
snow depth (IPCC 2007, p. 8). Although 
most climate models predict a drying 
trend in the 21st century in the 
southwestern United States, these 
predictions are less certain than 
predicted warming trends. The models 
do not predict summer precipitation 
well, and typically at least half of 
precipitation within the range of the 
Chiricahua leopard frog occurs in the 
summer months (Brown 1982, pp. 58– 
62; Guido 2008, p. 5). Furthermore, 
there have been no trends either in 
summer rainfall over the last 100 years 
in Arizona (Guido 2008, pp. 3–5), or 
since 1955 in annual precipitation in 
the western United States (van Mantgem 
et al. 2009, p. 523). On the other hand, 
all severe, multi-year droughts in the 



southwestern United States and 
northwestern Mexico have been 
associated with La Niña events (Seager 
et al. 2007, p. 3), during which sea 
surface temperatures in the tropical 
Pacific decline. Climate models predict 
that drought driven by La Niña events 
will be deeper and more profound than 
any during the last several hundred 
years (Seager et al. 2007, p. 3). 



Drought has likely contributed to loss 
of Chiricahua leopard frog populations 
since the species was originally listed in 
2002, and has likely affected the species 
historically. Drought conditions in the 
southwestern United States have arisen 
over time, and can range from short 
term to long term in duration. Stock 
tank populations are particularly 
vulnerable to loss, because they tend to 
dry out during periods of below normal 
precipitation. These trends are likely to 
continue, but the situation is 
complicated by interactions with other 
factors. For example, the effects of 
drought cannot be separated from the 
effects of nonnative species, because 
drought will affect those predators as 
well as populations of Chiricahua 
leopard frogs. The interaction between 
predators and drought resistance of frog 
habitats is often a delicate balance. 
Stock tanks are likely an important 
habitat for Chiricahua leopard frogs in 
part because these sites dry out 
periodically, which rids them of most 
aquatic predators. Because of their 
evolutionary history, southwestern 
leopard frogs may be able to withstand 
drying of stock tanks for a longer period 
of time than nonnative species that 
evolved in wetter climates in the eastern 
United States, which could provide 
southwestern leopard frogs a selective 
advantage. However, if stock tanks 
remain dry for extended periods of time, 
neither leopard frogs nor introduced 
predators may be capable of persisting. 
Drought will reduce habitats of both 
leopard frogs and introduced predators, 
but exactly how that will affect the 
Chiricahua leopard frog will probably be 
site-specific. Chiricahua leopard frogs 
can often withstand drying of stock 
tanks for short to moderate periods of 
time, whereas fish and bullfrogs may 
not (Service 2011; p. 29). At this time, 
it is difficult to predict how drought 
will impact the overall species’ status, 
but Chiricahua leopard frog sites could 
be buffered from the effects of drought 
by occupying sites that have alternative 
supplies of water, such as wells. Even 
though drought may contribute to loss 
of site-specific populations, we do not 
consider short to moderate periods of 
drought that causes stock tanks to dry 
out to be a threat to the species or its 
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habitat. However, we consider 
prolonged drought that appreciably 
affects habitat on a regional scale to be 
a threat to the species. 



Additionally, the effects of 
chytridiomycosis on frogs are related to 
water temperature. Sites where 
Chiricahua leopard frogs coexist with 
the disease are typically at lower 
elevations and are warmer sites (Service 
2007, p. 26). As a result, if temperatures 
increase as predicted, it is possible that 
more populations will be able to persist 
with the disease. Thus climate change, 
particularly in the form of increased 
water temperatures, may not pose an 
impact to the Chiricahua leopard frog 
into the future. 



Summary of Factor E 
The Chiricahua leopard frog recovery 



plan (Service 2007) describes genetic 
and stochastic effects that manifest in 
small populations and the anticipated 
effects of climate change on the 
Chiricahua leopard frog as potential 
threats to the species. Herrmann et al.’s 
recent genetic study (2009, pp. 12–17), 
however, revealed no systemic lack of 
genetic diversity within Chiricahua 
leopard frog populations. Moreover, the 
effects of climate change are 
inextricably related to effects from other 
threats and are difficult to predict or 
interpret without more definitive data of 
higher resolution. Therefore, we are 
unable to conclusively state that climate 
change, in and of itself, will adversely 
affect the Chiricahua leopard frog in the 
foreseeable future. However, long-term 
periods of drought can be a factor 
affecting the species’ continued 
existence that poses significant impacts 
to the Chiricahua leopard frog’s habitat 
now and in the future. 



Listing Determination 
We have carefully assessed the best 



scientific and commercial information 
available regarding the past, present, 
and future threats to the Chiricahua 
leopard frog. In summary, the most 
significant threats to the Chiricahua 
leopard frog include the effects of the 
disease chytridiomycosis, which has 
been associated with major die-offs in 
some populations of Chiricahua leopard 
frogs (Service 2007, pp. B8–B88), 
predation by nonnative species (Factor 
C), and drought (Factor E). According to 
the June 13, 2002, final listing rule (67 
FR 40790) and 2007 recovery plan, 
additional factors affecting the species 
include degradation and loss of habitat 
as a result of water diversions and large- 
scale groundwater pumping, livestock 
management practices (such that grazing 
is not in accordance with approved 
allotment management plans or 



otherwise considered adverse to 
maintaining natural habitat 
characteristics), altered fire regimes due 
to fire suppression, mining, 
contaminants, agricultural development, 
and other human activities; and 
inadequate regulatory mechanisms 
regarding introduction of nonnative bait 
species (Factors A and D) (67 FR 40790, 
June 13, 2002; Sredl and Jennings 2005, 
pp. 546–549; Service 2007, pp. B1–B88). 



Since the time of listing, the species 
has made modest population gains in 
Arizona as a result of cooperative head- 
starting (rearing frogs in captivity from 
eggs through metamorphosis) campaigns 
and active partnerships and cooperation 
in management of occupied habitat. 
However the Chiricahua leopard frog 
continues to decline in New Mexico. 
Overall in the United States, the status 
of the Chiricahua leopard frog is 
improving. The status and trends for the 
species are unknown in Mexico. A 
recovery program is underway in the 
United States, and reestablishment of 
populations, creation of refugial 
populations, and habitat enhancement 
and creation have helped stabilize or 
improve the status of the species in 
some areas (Service 2011, pp. 6–9). 
Although progress has been made to 
secure some existing populations and 
establish new populations (Service 
2011, pp. 6–9), the status of the species 
continues to be affected by threats such 
that the species is likely to become 
endangered within the foreseeable 
future throughout all or a significant 
portion of its range. Due primarily to 
ongoing conservation measures and the 
existence of relatively robust 
populations and metapopulations, we 
have determined that the species is not 
in immediate danger of extinction (i.e., 
on the brink of extinction) (Service 
2011, p. 30). However, because we 
believe that the present threats are likely 
to continue in the future (such as 
chytrid fungus and nonnative predators 
spreading and increasing in prevalence 
and range, and affecting more 
populations of the leopard frog, thus 
increasing the threats in the foreseeable 
future), we have determined that the 
Chiricahua leopard frog is likely to 
become endangered within the 
foreseeable future throughout all or a 
significant portion of its range. 
Therefore, we determine that the 
Chiricahua leopard frog meets the 
definition of a threatened species under 
the Act. 



Special Rule Under Section 4(d) of the 
Act 



The June 13, 2002, final rule (67 FR 
40790) listing the Chiricahua leopard 
frog as threatened included a special 



rule as defined under section 4(d) of the 
Act to ease the general take prohibitions 
for livestock use at or maintenance 
activities of livestock tanks located on 
private, State, or Tribal lands (see 50 
CFR 17.43(b)). Under section 4(d) of the 
Act, the Secretary may publish a special 
rule that modifies the standard 
protections for threatened species in the 
Service’s regulations at 50 CFR 17.31, 
which implement section 9 of the Act, 
with special measures that are 
determined to be necessary and 
advisable to provide for the 
conservation of the species. Based on 
changes made to the listed entity, we 
reevaluated the existing 4(d) rule to see 
if its measures are still necessary and 
advisable to the conservation of the 
species and appropriate to apply in the 
expanded range of the species. We 
determined that the measures of the 4(d) 
rule are appropriate and should be 
applied to the whole range. Therefore, 
we are not changing any conditions of 
the June 13, 2002, special rule, and it 
shall remain in effect as identified in 
our regulations at 50 CFR 17.43(b). We 
are, however, making an editorial 
change to 50 CFR 17.43(b) to revise the 
paragraph’s heading to reflect to 
currently described species Lithobates 
chiricahuensis. 



The special rule replaces the Act’s 
general prohibitions against take of the 
Chiricahua leopard frog with special 
measures tailored to the conservation of 
the species on all non-Federal lands. 
Through the maintenance and operation 
of the stock tanks for cattle, habitat is 
provided for the leopard frogs; hence 
there is a conservation benefit to the 
species. Under the special rule, take of 
Chiricahua leopard frog caused by 
livestock use of or maintenance 
activities at livestock tanks located on 
private, State, or Tribal lands would be 
exempt from section 9 of the Act. A 
livestock tank is defined as an existing 
or future impoundment in an ephemeral 
drainage or upland site constructed 
primarily as a watering site for 
livestock. The rule targets tanks on 
private, State, and Tribal lands to 
encourage landowners and ranchers to 
continue to maintain these tanks as they 
provide habitat for the frogs. Livestock 
use and maintenance of tanks on 
Federal lands will be addressed through 
the section 7 process. When a Federal 
action, such as permitting livestock 
grazing on Federal lands, may affect a 
listed species, consultation between us 
and the action agency is required under 
section 7 of the Act. The conclusion of 
consultation may include mandatory 
changes in livestock programs in the 
form of measures to minimize take of a 
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listed animal or to avoid jeopardizing 
the continued existence of a listed 
species. 



Available Conservation Measures 
Conservation measures provided to 



species listed as endangered or 
threatened under the Act include 
recognition, recovery actions, 
requirements for Federal protection, and 
prohibitions against certain practices. 
Recognition through listing results in 
public awareness and conservation by 
Federal, State, and local agencies; 
private organizations; and individuals. 
The Act provides for possible 
cooperation with the States and requires 
that recovery actions be carried out for 
all listed species. The protection 
required of Federal agencies and the 
prohibitions against certain activities 
involving listed wildlife are discussed 
in Effects of Critical Habitat Designation 
and are further discussed, in part, 
below. 



Section 7(a) of the Act requires 
Federal agencies to evaluate their 
actions with respect to any species that 
is proposed or listed as endangered or 
threatened and with respect to its 
critical habitat, if any is being 
designated. Regulations implementing 
this interagency cooperation provision 
of the Act are codified at 50 CFR part 
402. Section 7(a)(4) requires Federal 
agencies to confer with the Service on 
any action that is likely to jeopardize 
the continued existence of a species 
proposed for listing or result in 
destruction or adverse modification of 
proposed critical habitat. If a species is 
listed subsequently, section 7(a)(2) 
requires Federal agencies to ensure that 
activities they authorize, fund, or carry 
out are not likely to jeopardize the 
continued existence of the species or 
destroy or adversely modify its critical 
habitat. If a Federal action may affect a 
listed species or its critical habitat, the 
responsible Federal agency must enter 
into formal consultation with the 
Service. 



Federal agency actions within the 
species’ habitat that may require 
conference or consultation or both as 
described in the preceding paragraph 
include management and any other 
landscape-altering activities on Federal 
lands administered by the Department 
of Defense, U.S. Fish and Wildlife 
Service, U.S. Forest Service, and Bureau 
of Land Management; issuance of 
section 404 Clean Water Act (33 U.S.C. 
1251 et seq.) permits by the U.S. Army 
Corps of Engineers; and construction 
and maintenance of roads or highways 
by the Federal Highway Administration. 



The Act and its implementing 
regulations set forth a series of general 



prohibitions and exceptions that apply 
to all endangered wildlife. The 
prohibitions, codified at 50 CFR 17.21 
for endangered wildlife and 50 CFR 
17.31 for threatened wildlife, in part, 
make it illegal for any person subject to 
the jurisdiction of the United States to 
take (includes harass, harm, pursue, 
hunt, shoot, wound, kill, trap, capture, 
or collect; or to attempt any of these), 
import, export, ship in interstate 
commerce in the course of commercial 
activity, or sell or offer for sale in 
interstate or foreign commerce any 
listed species. It is also illegal to 
possess, sell, deliver, carry, transport, or 
ship any such wildlife that has been 
taken illegally. Certain exceptions apply 
to agents of the Service and State 
conservation agencies. 



We may issue permits to carry out 
otherwise prohibited activities 
involving endangered or threatened 
wildlife species under certain 
circumstances. Regulations governing 
permits are codified at 50 CFR 17.22 for 
endangered species and 50 CFR 17.32 
for threatened wildlife. You may obtain 
permits for scientific purposes, to 
enhance the propagation or survival of 
the species, and for incidental take in 
connection with otherwise lawful 
activities. 



It is our policy, as published in the 
Federal Register on July 1, 1994 (59 FR 
34272), to identify to the maximum 
extent practicable at the time a species 
is listed, those activities that will or will 
not constitute a violation of section 9 of 
the Act. The intent of this policy is to 
increase public awareness of the effect 
of a listing on proposed and ongoing 
activities within the range of the listed 
species. The following activities could 
potentially result in a violation of 
section 9 of the Act; this list is not 
comprehensive: 



(1) Unauthorized collecting, handling, 
possessing, selling, delivering, carrying, 
or transporting of the species, including 
import or export across State lines and 
international boundaries, except for 
properly documented antique 
specimens of these taxa at least 100 
years old, as defined by section 10(h)(1) 
of the Act. 



(2) Unauthorized release of nonnative 
species that compete with or prey upon 
the Chiricahua leopard frog within the 
States of Arizona or New Mexico. 



(3) The unauthorized release of 
biological control agents that attack any 
life stage of this species. 



(4) Unauthorized modification of the 
channel or water flow of any stream or 
water body in which the Chiricahua 
leopard frog is known to occur. 



(5) Unauthorized activities that result 
in the introduction or spread of the 
chytrid fungus. 



(6) Unauthorized recreational 
activities. 



(7) Unauthorized livestock grazing. 
(8) Unauthorized construction and 



maintenance of roads and utility 
corridors or various types of 
development. 



(9) Unauthorized fire suppression, 
fuels management, or use of prescribed 
fire. 



Questions regarding whether specific 
activities would constitute a violation of 
section 9 of the Act should be directed 
to the Arizona Ecological Services Field 
Office (see FOR FURTHER INFORMATION 
CONTACT). Requests for copies of the 
regulations concerning listed animals 
and general inquiries regarding 
prohibitions and permits may be 
addressed to the U.S. Fish and Wildlife 
Service, Endangered Species Permits, 
P.O. Box 1306, Albuquerque, NM 87103; 
telephone: 505–248–6633; facsimile: 
505–248–6788. 



Critical Habitat 



Background 
Critical habitat is defined in section 3 



of the Act as: 
(1) The specific areas within the 



geographical area occupied by the 
species, at the time it is listed in 
accordance with the Act, on which are 
found those physical or biological 
features; 



(a) Essential to the conservation of the 
species; and 



(b) Which may require special 
management considerations or 
protection; and 



(2) Specific areas outside the 
geographical area occupied by the 
species at the time it is listed, upon a 
determination that such areas are 
essential for the conservation of the 
species. 



Conservation, as defined under 
section 3 of the Act, means to use and 
the use of all methods and procedures 
that are necessary to bring an 
endangered or threatened species to the 
point at which the measures provided 
under the Act are no longer necessary. 
Such methods and procedures include, 
but are not limited to, all activities 
associated with scientific resources 
management such as research, census, 
law enforcement, habitat acquisition 
and maintenance, propagation, live 
trapping, and transplantation, and, in 
the extraordinary case where population 
pressures within a given ecosystem 
cannot be otherwise relieved, may 
include regulated taking. 



Critical habitat receives protection 
under section 7 of the Act through the 
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requirement that Federal agencies 
ensure, in consultation with the Service, 
that any action they authorize, fund, or 
carry out is not likely to result in the 
destruction or adverse modification of 
critical habitat. The designation of 
critical habitat does not affect land 
ownership or establish a refuge, 
wilderness, reserve, preserve, or other 
conservation area. Such designation 
does not allow the government or public 
to access private lands. Such 
designation does not require 
implementation of restoration, recovery, 
or enhancement measures by non- 
Federal landowners. Where a landowner 
requests Federal agency funding or 
authorization for an action that may 
affect a listed species or critical habitat, 
the consultation requirements of section 
7(a)(2) of the Act would apply, but even 
in the event of a destruction or adverse 
modification finding, the obligation of 
the Federal action agency and the 
landowner is not to restore or recover 
the species, but to implement 
reasonable and prudent alternatives to 
avoid destruction or adverse 
modification of critical habitat. 



Under the first prong of the Act’s 
definition of critical habitat, areas 
within the geographical area occupied 
by the species at the time it was listed 
are included in a critical habitat 
designation if they contain physical or 
biological features (1) which are 
essential to the conservation of the 
species and (2) which may require 
special management considerations or 
protection. For these areas, critical 
habitat designations identify, to the 
extent known using the best scientific 
and commercial data available, those 
physical or biological features that are 
essential to the conservation of the 
species (such as space, food, cover, and 
protected habitat). In identifying those 
physical or biological features within an 
area, we focus on the principal 
biological or physical constituent 
elements (primary constituent elements 
such as roost sites, nesting grounds, 
seasonal wetlands, water quality, tide, 
soil type) that are essential to the 
conservation of the species. Primary 
constituent elements are the elements of 
physical or biological features that 
together provide for a species’ life- 
history processes and are essential to 
the conservation of the species. 



Under the second prong of the Act’s 
definition of critical habitat, we can 
designate critical habitat in areas 
outside the geographical area occupied 
by the species at the time it is listed, 
upon a determination that such areas 
are essential for the conservation of the 
species. For example, an area currently 
occupied by the species but that was not 



occupied at the time of listing may be 
essential to the conservation of the 
species and may be included in the 
critical habitat designation. We 
designate critical habitat in areas 
outside the geographical area occupied 
by a species only when a designation 
limited to its range would be inadequate 
to ensure the conservation of the 
species. 



Section 4 of the Act requires that we 
designate critical habitat on the basis of 
the best scientific and commercial data 
available. Further, our Policy on 
Information Standards Under the 
Endangered Species Act (published in 
the Federal Register on July 1, 1994 (59 
FR 34271)), the Information Quality Act 
(section 515 of the Treasury and General 
Government Appropriations Act for 
Fiscal Year 2001 (Pub. L. 106–554; H.R. 
5658)), and our associated Information 
Quality Guidelines, provide criteria, 
establish procedures, and provide 
guidance to ensure that our decisions 
are based on the best scientific data 
available. They require our biologists, to 
the extent consistent with the Act and 
with the use of the best scientific data 
available, to use primary and original 
sources of information as the basis for 
recommendations to designate critical 
habitat. 



When we are determining which areas 
should be designated as critical habitat, 
our primary source of information is 
generally the information developed 
during the listing process for the 
species. Additional information sources 
may include the recovery plan for the 
species, articles in peer-reviewed 
journals, conservation plans developed 
by States and counties, scientific status 
surveys and studies, biological 
assessments, other unpublished 
materials, or experts’ opinions or 
personal knowledge. 



Habitat is dynamic, and species may 
move from one area to another over 
time. We recognize that critical habitat 
designated at a particular point in time 
may not include all of the habitat areas 
that we may later determine are 
necessary for the recovery of the 
species. For these reasons, a critical 
habitat designation does not signal that 
habitat outside the designated area is 
unimportant or may not be needed for 
recovery of the species. Areas that are 
important to the conservation of the 
species, both inside and outside the 
critical habitat designation, will 
continue to be subject to: (1) 
Conservation actions implemented 
under section 7(a)(1) of the Act, (2) 
regulatory protections afforded by the 
requirement in section 7(a)(2) of the Act 
for Federal agencies to insure their 
actions are not likely to jeopardize the 



continued existence of any endangered 
or threatened species, and (3) the 
prohibitions of section 9 of the Act if 
actions occurring in these areas may 
affect the species. Federally funded or 
permitted projects affecting listed 
species outside their designated critical 
habitat areas may still result in jeopardy 
findings in some cases. These 
protections and conservation tools will 
continue to contribute to recovery of 
this species. Similarly, critical habitat 
designations made on the basis of the 
best available information at the time of 
designation will not control the 
direction and substance of future 
recovery plans, habitat conservation 
plans (HCPs), or other species 
conservation planning efforts if new 
information available at the time of 
these planning efforts calls for a 
different outcome. 



Physical or Biological Features 
In accordance with section 3(5)(A)(i) 



and 4(b)(1)(A) of the Act and regulations 
at 50 CFR 424.12, in determining which 
areas within the geographical area 
occupied by the species at the time of 
listing to designate as critical habitat, 
we consider the physical or biological 
features essential to the conservation of 
the species and which may require 
special management considerations or 
protection. These include, but are not 
limited to: 



(1) Space for individual and 
population growth and for normal 
behavior; 



(2) Food, water, air, light, minerals, or 
other nutritional or physiological 
requirements; 



(3) Cover or shelter; 
(4) Sites for breeding, reproduction, or 



rearing (or development) of offspring; 
and 



(5) Habitats that are protected from 
disturbance or are representative of the 
historical, geographical, and ecological 
distributions of a species. 



We derived the specific physical or 
biological features (PBFs) required for 
the Chiricahua leopard frog from the 
studies of this species’ habitat, ecology, 
and life history as described below. 
These needs are identified in the 
species’ recovery plan (Service 2007), 
particularly in the Habitat 
Characteristics and Ecosystems section 
of Part 1: Background (pp. 15–18); in the 
Recovery Strategy in Part 11: Recovery 
(pp. 49–51); in Appendix C—Population 
and Habitat Viability Analysis (pp. C8– 
C35); and in Appendix D—Guidelines 
for Establishing and Augmenting 
Chiricahua Leopard Frog Populations, 
and for Refugia and Holding Facilities 
(pp. D2–D5). Additional insight is 
provided by Degenhardt et al. (1996, pp. 
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85–87), Sredl and Jennings (2005, pp. 
546–549), and Witte et al. (2008, pp. 5– 
8). We have determined that Chiricahua 
leopard frogs require the physical or 
biological features described below. 



Space for Individual and Population 
Growth and for Normal Behavior 



Generally, Chiricahua leopard frogs 
need aquatic breeding and 
overwintering sites, both in the context 
of metapopulations and as isolated 
populations. Based upon our 
understanding of the best available 
science, a metapopulation should 
consist of at least four local populations 
that exhibit regular recruitment, three of 
which are continually in existence. 
Local populations should be arranged in 
geographical space in such a way that 
no local population will be greater than 
5.0 mi (8.0 km) from at least one other 
local population during some part of the 
year unless facilitated dispersal is 
planned (Service 2007, p. K–3). 
Movement of frogs among local 
populations is reasonably certain to 
occur if those populations are separated 
by no more than 1.0 mi (1.6 km) 
overland, 3.0 mi (4.8 km) along 
ephemeral or intermittent drainages, 5.0 
mi (8.0 km) along perennial water 
courses, or some combination thereof 
not to exceed 5.0 mi (8.0 km) (the ‘‘1– 
3–5 rule’’ of dispersal, see ‘‘Dispersal’’ 
in the Threatened Status for the 
Chiricahua Leopard Frog section above). 
Metapopulations should include at least 
one large, healthy subpopulation (e.g., at 
least 100 adults) in order to achieve an 
acceptable level of viability as a larger 
unit. If aquatic habitats can be managed 
for persistence through drought periods 
(e.g., supplying water via a pipeline or 
a well, lining a pond), overall 
metapopulation viability may be 
achievable with a smaller number of 
individuals per subpopulation (e.g., 40 
to 50 adults) (Service 2007, p. K–3). 



Isolated breeding populations are also 
necessary for the conservation of the 
frog because they buffer against disease 
and disease organisms that can spread 
rapidly through a metapopulation as 
infected individuals move among 
aquatic sites. An isolated, but robust, 
breeding population should be beyond 
the reasonable dispersal distance (see 
‘‘Dispersal’’ in the Threatened Status for 
the Chiricahua Leopard Frog section) 
from other Chiricahua leopard frog 
populations, contain at least 60 adults, 
and exhibit a diverse age class 
distribution that is relatively stable over 
time. A population of 40 to 50 adults 
can also be robust or strong if it resides 
in a drought-resistant habitat (Service 
2007, p. K–5). At least two 
metapopulations and one isolated 



robust population are needed in each 
Recovery Unit to meet the recovery 
criteria in the recovery plan (Service 
2007, p. 53). 



Food, Water, Air, Light, Minerals, or 
Other Nutritional or Physiological 
Requirements 



Chiricahua leopard frogs are fairly 
tolerant of variations in water quality, 
but likely do not persist in waters 
severely polluted with cattle feces 
(Service 2007, p. 34) or runoff from 
mine tailings or leach ponds (Rathbun 
1969, pp. 1–3; U.S. Bureau of Land 
Management 1998, p. 26; Service 2007, 
p. 36). Furthermore, variation in pH, 
ultraviolet radiation, and temperature, 
as well as predation stress, can alter the 
potency of chemical effects (Akins and 
Wofford 1999, p. 107; Monson et al. 
1999, pp. 309–311; Reylea 2004a, pp. 
1081–1084). Chemicals may also serve 
as a stressor that makes frogs more 
susceptible to disease, such as 
chytridiomycosis (Parris and Baud 2004, 
p. 344). The effects of pesticides and 
other chemicals on amphibians can be 
complex because of indirect effects on 
the amphibian environment, direct 
lethal and sublethal effects on 
individuals, and interactions between 
contaminants and other factors 
associated with amphibian decline 
(Sparling 2003, pp. 1101–1120; Reylea 
2008, pp. 367–374). 



Cover or Shelter 
Chiricahua leopard frogs are most 



often encountered in or very near water, 
generally at breeding locations. Only 
rarely are they found very far from 
water. They can be found basking or 
foraging in riparian vegetation and on 
open banklines out to the edge of 
riparian vegetation. These upland areas 
provide essential foraging and basking 
sites. A combination of open ground 
and vegetation cover is desirable for 
basking and foraging, respectively. 
Vegetation in these areas provide habitat 
for prey species and protection from 
terrestrial predators (those living on dry 
land). In particular, Chiricahua leopard 
frogs use these upland areas during the 
summer rainy season. 



Sites for Breeding, Reproduction, or 
Rearing (or Development) of Offspring 



Aquatic breeding habitat is essential 
for providing space, food, and cover 
necessary to sustain all life stages of 
Chiricahua leopard frogs. Suitable 
breeding habitat consists of permanent 
or nearly permanent aquatic habitats 
from about 3,200 to 8,900 ft (975 to 
2,715 m) elevation with deep (greater 
than 20 in (0.5 m)) pools in which 
nonnative predators are absent or occur 



at such low densities and in complex 
habitats to allow persistence of 
Chiricahua leopard frogs (Service 2007, 
pp. 15–18, D–3). Included are cienegas 
or springs, pools, livestock tanks, lakes, 
reservoirs, streams, and rivers. Sites as 
small as 6.0-ft (1.8-m) diameter steel 
troughs can serve as important breeding 
sites, particularly if that population is 
part of a metapopulation that can be 
recolonized from adjacent sites if 
extirpation occurs. Some of the most 
robust extant breeding populations are 
in earthen livestock watering tanks. 
Absence of the disease chytridiomycosis 
is crucial for population persistence in 
some regions, particularly in west- 
central New Mexico and at some other 
locales, as well. However, some 
populations persist with the disease 
(e.g., sites between Interstate 19 and the 
Baboquivari Mountains, Arizona) with 
few noticeable effects on demographics 
or survivorship. Persistence with 
disease is enhanced in warm springs 
and at lower elevations with warmer 
water (Service 2007, pp. 22–27, B67). 



To be considered essential breeding 
habitat, water must be persistent enough 
to support breeding, tadpole 
development to metamorphosis (change 
into a frog), and survival of frogs. 
Tadpole development lasts 3 to 9 
months, and some tadpoles overwinter 
(Sredl and Jennings 2005, p. 547). 
Juvenile and adult frogs need moisture 
for survival, including sites for 
hibernation. Overwintering sites of 
Chiricahua leopard frogs have not been 
investigated; however, hibernacula 
(shelter occupied during winter by 
inactive animals) of related species 
include sites at the bottom of well- 
oxygenated ponds, burial in mud, or 
moist caves (Service 2007, p. 17). Given 
these requirements, sites that dry out for 
1 month or more will not provide 
essential breeding or overwintering 
habitat. However, occasional drying for 
short periods (less than 1 month) may 
be beneficial in that the Chiricahua 
leopard frogs can survive, but nonnative 
predators, particularly fish, and in some 
cases, bullfrogs and barred tiger 
salamanders, may be eliminated during 
the dry period (Service 2007, p. D3). 
Water quality requirements at breeding 
sites include having a pH equal to or 
greater than 5.6 (Watkins-Colwell and 
Watkins-Colwell 1998, p. 64), salinities 
less than 5 parts per thousand (Ruibal 
1959, pp. 318–319), and very little 
chemical pollutants, including but not 
limited to heavy metals, pesticides, 
mine runoff, and fire retardants, where 
the pollutants do not exceed the 
tolerance of Chiricahua leopard frogs 
(Rathbun 1969, pp. 1–3; U.S. Bureau of 
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Land Management 1998, p. 26; Boone 
and Bridges 2003, pp. 152–167; Calfee 
and Little 2003, pp. 1527–1531; 
Sparling 2003, pp. 1109–1111; Relyea 
2004b, pp. 1741–1746; Service 2007, p. 
36; Little and Calfee 2008, pp. 6–10). 
White (2004, pp. 53–54, 73–79, 136– 
140) provides specific pesticide use 
guidelines for minimizing impacts to 
the Chiricahua leopard frog. 



Essential aquatic breeding sites 
require some open water. Chiricahua 
leopard frogs can be eliminated from 
sites that become entirely overgrown 
with cattails (Typha sp.) or other 
emergent plants. At the same time, 
Chiricahua leopard frogs need some 
emergent or submerged vegetation, root 
masses, undercut banks, fractured rock 
substrates, or some combination thereof 
as refugia from predators and extreme 
climatic conditions (Sredl and Jennings 
2005, p. 547). In essential breeding 
habitat, if nonnative crayfish, predatory 
fish, bullfrogs, or barred tiger 
salamanders are present, they occur 
only as rare dispersing individuals that 
do not breed, or are at low enough 
densities in habitats that are complex 
and with abundant escape cover (e.g., 
aquatic and emergent vegetation cover, 
diversity of moving and stationary 
water) that persistence of both 
Chiricahua leopard frogs and nonnative 
species can occur (Sredl and Howland 
1995, pp. 383–384; Service 2007, pp. 
20–22, D3; Witte et al. 2008, pp. 7–8). 



Habitats That Are Protected From 
Disturbance or Are Representative of the 
Historical, Geographical, and Ecological 
Distribution of the Chiricahua Leopard 
Frog 



In some areas, Chiricahua leopard frog 
populations are known to be seriously 
affected by the fungal skin disease 
chytridiomycosis. This disease has been 
associated with numerous population 
extirpations, particularly in Recovery 
Unit 6 in New Mexico (Service 2007, 
pp. 5–6, 24–27). The Chiricahua leopard 
frog appears to be less susceptible to 
mortality from the disease in warmer 
waters, which may occur at lower 
elevations. The precise temperature that 
affects survivorship in the presence of 
the fungus is unknown. Survivorship in 
the presence of Bd may depend on a 
variety of factors; however, at Cuchillo 
Negro Warm Springs, Sierra County, 
New Mexico, Chiricahua and plains 
leopard frogs (Lithobates blairi) become 
uncommon to nonexistent where winter 
water temperatures drop below about 20 
degrees Celsius ( °C) (68 degrees 
Fahrenheit (°F)) (Christman 2006a, p. 8). 
A pH of greater than 8 during at least 
part of the year may also limit the 
ability of the disease to be an effective 



pathogen (Service 2007, pp. 26–27). 
Furthermore, based on experience in 
Arizona, particularly the Huachuca 
Mountains, if Chiricahua leopard frogs 
are absent for a period of months or 
years, the disease may drop out of the 
system or become scarce enough that 
frogs can persist again if reestablished. 
Essential breeding habitats either lack 
chytridiomycosis or include conditions 
such as warmer waters or lower 
elevations that allow for persistence of 
Chiricahua leopard frogs with the 
disease. 



Dispersal Habitat 
Dispersal habitat provides routes for 



connectivity and gene flow among local 
populations within a metapopulation, 
which enhances the likelihood of 
persistence and allows for 
recolonization of sites that are lost due 
to drought, disease, or other factors 
(Hanski and Gilpin 1991, pp. 4–6; 
Service 2007, p. 50). Detailed studies of 
dispersal and metapopulation dynamics 
of Chiricahua leopard frogs have not 
been conducted; however, Jennings and 
Scott (1991, pp. 1–43) noted that 
maintenance of corridors used by 
dispersing juveniles and adults that 
connect separate populations may be 
critical to conserving populations of 
frogs. As a group, leopard frogs are 
surprisingly good at dispersal. In 
Michigan, young northern leopard frogs 
(Lithobates pipiens) commonly move up 
to 0.5 mi (0.8 km) from their birthplace, 
and three young males established 
residency up to 3.2 mi (5.2 km) away 
from where they were born (Dole 1971, 
p. 221). Movement may occur via 
dispersal of frogs or passive transport of 
tadpoles along stream courses. The 
maximum distance moved by a radio- 
telemetered Chiricahua leopard frog in 
New Mexico was 2.2 mi (3.5 km) in one 
direction along a drainage (Service 
2007, p. 18). In 1974, Frost and Bagnara 
(1977, p. 449) noted passive or active 
movement of Chiricahua and plains 
leopard frogs for 5 mi (8 km) or more 
along East Turkey Creek in the 
Chiricahua Mountains, Arizona. In 
August 1996, Rosen and Schwalbe 
(1998, p. 188) found up to 25 young 
adult and subadult (fully 
metamorphosed but not sexually 
mature) Chiricahua leopard frogs at a 
roadside puddle in the San Bernardino 
Valley, Arizona. They believed that the 
only possible origin of these frogs was 
a stock tank located 3.5 mi (5.5 km) 
away. In September 2009, 15 to 20 
Chiricahua leopard frogs were found at 
Peña Blanca Lake, west of Nogales. The 
nearest likely source population was 
Summit Reservoir, a straight line 
distance of 3.1 mi (4.9 km) overland or 



approximately 4.4 mi (7.0 km) along 
intermittent drainages (Service 2010b, 
pp. 7–8). 



Movements away from water do not 
appear to be random. Streams are 
important dispersal corridors for young 
northern leopard frogs (Seburn et al. 
1997, pp. 68–70). Displaced northern 
leopard frogs will return to their place 
of origin, and may use olfactory, visual, 
or auditory cues, and possibly celestial 
orientation, as guides (Dole 1968, pp. 
395–398; 1972, pp. 275–276; Sinsch 
1991, pp. 542–544). Based on this and 
other information (Service 2007, pp. 12– 
14) and as noted in the Dispersal section 
above, Chiricahua leopard frogs are 
reasonably likely to disperse 1.0 mi (1.6 
km) overland, 3.0 mi (4.8 km) along 
ephemeral or intermittent drainages, 5.0 
mi (8.0 km) along perennial 
(continuous) water courses, or some 
combination thereof not to exceed 5.0 
mi (8.0 km). Dispersal habitat must 
provide corridors through which 
Chiricahua leopard frogs can move 
among aquatic breeding sites in 
metapopulations. These dispersal 
habitats will often be drainages 
connecting aquatic breeding sites, and 
may include ephemeral, intermittent, 
and perennial waters that are not 
suitable for breeding. The most likely 
dispersal routes may include 
combinations of ephemeral, 
intermittent, and perennial drainages, as 
well as uplands. Some vegetation cover 
for protection from predators, and 
aquatic sites that can serve as buffers 
against desiccation (drying) and stop- 
overs for foraging (feeding), are 
desirable along dispersal routes. A lack 
of barriers that would block dispersal is 
critical. Features on the landscape likely 
to serve as partial or complete barriers 
to dispersal include cliff faces and 
urban areas (Service 2007, p. D–3), 
reservoirs 50 acres (ac) (20 hectares (ha)) 
or more in size that are stocked with 
nonnative fish or other nonnative 
predators, highways, major dams, walls, 
or other structures that physically block 
movement (Andrews et al. 2008, pp. 
124–132; Eigenbrod et al. 2009, pp. 32– 
40; 75 FR 12818, March 17, 2010). The 
effects of highways on frog dispersal can 
be mitigated with frog fencing (barriers 
to movement that may redirect 
individuals to preferred passageways) 
and culverts (Service 2007, pp. I7–I8). 
Unlike some other species of leopard 
frogs, Chiricahua leopard frogs have 
only rarely been found in association 
with agricultural fields; hence, 
agriculture may also serve as a barrier to 
movement. 
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Primary Constituent Elements for the 
Chiricahua Leopard Frog 



Under the Act and its implementing 
regulations, we are required to identify 
the physical or biological features 
essential to the conservation of the 
Chiricahua leopard frog in areas 
occupied at the time of listing, focusing 
on the features’ PCEs. We consider PCEs 
to be the elements of the physical or 
biological features that provide for a 
species’ life-history processes, are 
essential to the conservation of the 
species. 



Based on our current knowledge of 
the physical or biological features and 
habitat characteristics required to 
sustain the species’ life-history 
processes, we determine that the 
primary constituent elements specific to 
the Chiricahua leopard frog are: 



(1) Aquatic breeding habitat and 
immediately adjacent uplands 
exhibiting the following characteristics: 



(a) Standing bodies of fresh water 
(with salinities less than 5 parts per 
thousand, pH greater than or equal to 
5.6, and pollutants absent or minimally 
present), including natural and 
manmade (e.g., stock) ponds, slow- 
moving streams or pools within streams, 
off-channel pools, and other ephemeral 
or permanent water bodies that typically 
hold water or rarely dry for more than 
a month. During periods of drought, or 
less than average rainfall, these breeding 
sites may not hold water long enough 
for individuals to complete 
metamorphosis, but they would still be 
considered essential breeding habitat in 
non-drought years. 



(b) Emergent and/or submerged 
vegetation, root masses, undercut banks, 
fractured rock substrates, or some 
combination thereof, but emergent 
vegetation does not completely cover 
the surface of water bodies. 



(c) Nonnative predators (e.g., crayfish, 
bullfrogs, nonnative fish) absent or 
occurring at levels that do not preclude 
presence of the Chiricahua leopard frog. 



(d) Absence of chytridiomycosis, or if 
present, then environmental, 
physiological, and genetic conditions 
are such that allow persistence of 
Chiricahua leopard frogs. 



(e) Upland habitats that provide 
opportunities for foraging and basking 
that are immediately adjacent to or 
surrounding breeding aquatic and 
riparian habitat. 



(2) Dispersal and nonbreeding habitat, 
consisting of areas with ephemeral 
(present for only a short time), 
intermittent, or perennial water that are 
generally not suitable for breeding, and 
associated upland or riparian habitat 
that provides corridors (overland 



movement or along wetted drainages) 
for frogs among breeding sites in a 
metapopulation with the following 
characteristics: 



(a) Are not more than 1.0 mile (1.6 
kilometers) overland, 3.0 miles (4.8 
kilometers) along ephemeral or 
intermittent drainages, 5.0 miles (8.0 
kilometers) along perennial drainages, 
or some combination thereof not to 
exceed 5.0 miles (8.0 kilometers). 



(b) In overland and nonwetted 
corridors, provide some vegetation 
cover or structural features (e.g., 
boulders, rocks, organic debris such as 
downed trees or logs, small mammal 
burrows, or leaf litter) for shelter, forage, 
and protection from predators; in wetted 
corridors, provide some ephemeral, 
intermittent, or perennial aquatic 
habitat. 



(c) Are free of barriers that block 
movement by Chiricahua leopard frogs, 
including, but not limited to, urban, 
industrial, or agricultural development; 
reservoirs that are 50 acres (20 hectares) 
or more in size and contain nonnative 
predatory fish, bullfrogs, or crayfish; 
highways that do not include frog 
fencing and culverts; and walls, major 
dams, or other structures that physically 
block movement. 



With the exception of impoundments, 
livestock tanks, and other constructed 
waters, critical habitat does not include 
manmade structures (such as buildings, 
aqueducts, runways, roads, and other 
paved areas) and the land on which they 
are located existing within the legal 
boundaries. 



With this designation of critical 
habitat, we intend to identify the 
physical or biological features essential 
to the conservation of the species, 
through the identification of the 
elements of the features, the primary 
constituent elements, that support the 
life-history processes of the species. 
Because not all life-history functions 
require both PCEs 1 and 2, not all areas 
designated as critical habitat will 
contain both PCEs. Each of the areas 
designated in this rule has been 
determined to contain one or both of the 
PCEs. 



Under our regulations, we are 
required to identify the PCEs within the 
geographical area occupied by the 
Chiricahua leopard frog at the time of 
listing that are essential to the 
conservation of the species and which 
may require special management 
considerations or protections. The PCEs 
are laid out in a specific spatial 
arrangement and quantity determined to 
be essential to the conservation of the 
species. All designated critical habitat 
units are within the species’ historical 
geographical range in the United States 



and contain one or both PCEs to support 
life-history functions. In addition, all 
but one designated critical habitat unit, 
Carr Barn Pond, are currently occupied 
by Chiricahua leopard frogs. Carr Barn 
Pond was occupied at the time of listing 
and currently contains PCE 1 to support 
life-history functions essential for the 
conservation of the species. This unit is 
needed as a future site for frog 
colonization or reestablishment, and 
Chiricahua leopard frogs can persist in 
this unit with a reasonable level of effort 
to control nonnative predators. 



Special Management Considerations or 
Protections 



When designating critical habitat, we 
assess the physical or biological features 
within the geographical area occupied 
by the species at the time of listing that 
contain features that are essential to the 
conservation of the species and which 
may require special management 
considerations or protection. 



All areas designated as critical habitat 
will require some level of management 
to address the current and future threats 
to the Chiricahua leopard frog and to 
maintain or restore the PCEs. Special 
management in aquatic breeding sites 
will be needed to ensure that these sites 
provide water quantity, quality, and 
permanence or near permanence; cover; 
and absence of extraordinary predation 
and disease that can affect population 
persistence. In dispersal habitat, special 
management will be needed to ensure 
frogs can move through those sites with 
reasonable success. The designation of 
critical habitat does not imply that lands 
outside of critical habitat do not play an 
important role in the conservation of the 
Chiricahua leopard frog. Federal 
activities that may affect areas outside of 
critical habitat are still subject to review 
under section 7 of the Act if they may 
affect the Chiricahua leopard frog 
because effects to the species and its 
critical habitat must be considered 
independently. The prohibitions of 
section 9 of the Act also continue to 
apply both inside and outside of 
designated critical habitat. 



A detailed discussion of activities 
influencing the Chiricahua leopard frog 
and its habitat can be found in the final 
listing rule (67 FR 40790; June 13, 2002) 
and the recovery plan (Service 2007, pp. 
18–45). The recovery plan also contains 
recovery-unit-specific threat 
assessments (Service 2007, pp. B1–B88). 
Activities that may warrant special 
management of the physical or 
biological features that define essential 
habitat (appropriate quantity and 
distribution of PCEs) for the Chiricahua 
leopard frog include, but are not limited 
to, introduction of nonnative predators; 
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introduction or spread of 
chytridiomycosis; inappropriate 
livestock grazing; water diversions and 
development; construction and 
maintenance of roads and utility 
corridors; fire suppression, fuels 
management, and prescribed fire. These 
activities have the potential to affect the 
PCEs if they are conducted within or 
adjacent to designated units. 



Criteria Used To Identify Critical 
Habitat 



As required by section 4(b) of the Act, 
we used the best scientific and 
commercial data available in 
determining areas within the 
geographical area occupied at the time 
of listing that contain the features 
essential to the conservation of the 
Chiricahua leopard frog and require 
special management considerations or 
protection, and specific areas outside of 
the geographical area occupied at the 
time of listing that are essential for the 
conservation of the species. We also 
relied heavily on the recovery criteria 
outlined in the 2007 recovery plan for 
the Chiricahua leopard frog (Service 
2007, pp. 31–37). Areas occupied at the 
time of listing are identified and 
described in Rorabaugh (2010, pp. 7–17) 
and information cited therein for 
Arizona, and for New Mexico in 
Jennings (1995, pp. 10–21), Painter 
(2000, pp. 10–21), and the final listing 
rule at 67 FR 40793 (June 13, 2002). We 
have also reviewed available 
information that pertains to the habitat 
requirements of this species. The 
following were particularly useful: 
Degenhardt et al. (1996, pp. 85–87), 
Sredl and Jennings (2005, pp. 546–549), 
Service (2007, pp. 15–18, 47–48), and 
Witte et al. (2008, pp. 5–8). 



Units occupied at the time of listing 
include the specific areas occupied by 
Chiricahua leopard frogs in June 2002, 
that contain sufficient PCEs to support 
life-history functions essential for the 
conservation of the species. Included 
are sites where the species was breeding 
as well as areas where dispersing 
individuals were present, and other 
sites for which the breeding status was 
unknown. If metapopulation structure 
was known or suspected, dispersal 
habitats connecting breeding 
populations within metapopulations are 
also designated. 



Sites not known to be occupied at the 
time of listing in June 2002 are also 
designated as critical habitat if we have 
determined them to be essential to the 
conservation of the species. Specifically, 
we assessed whether they are needed to 
meet the following recovery criterion 
from the recovery plan: at least two 
metapopulations located in different 



drainages (defined here as USGS 10- 
digit Hydrologic Units) plus at least one 
isolated and robust population 
occurring in each Recovery Unit and 
exhibiting long-term persistence and 
stability (even though local populations 
may go extinct in metapopulations; 
Service 2007, p. 53). If sites are needed 
to meet that criterion, they are 
designated as critical habitat in this 
rule. At the time of listing, one of the 
units being designated as critical habitat 
was unoccupied, and for 10 additional 
units, their occupancy status was 
unknown (discussed below under Final 
Critical Habitat Designation). For 
purposes of this designation of critical 
habitat, the 10 units with unknown 
occupancy at the time of listing are 
being considered unoccupied at the 
time of listing. However, all 11 of these 
units are currently occupied and 
contain one or both PCEs. The specific 
areas defined by these units, which 
were unoccupied or not known to be 
occupied at the time of listing, are being 
designated as critical habitat because 
they are considered to be essential to the 
conservation of the species, will help 
meet the population goals in the 
recovery criterion discussed above, 
contain the PCEs, and currently contain 
known breeding populations of 
Chiricahua leopard frogs, which are 
relatively scarce (33 populations in 
Arizona and 20 to 23 in New Mexico). 



Recovery planning is focused on these 
existing breeding populations and 
building on them with habitat 
rehabilitation and population 
reestablishments to construct 
metapopulations and isolated robust 
populations needed to meet the 
recovery criterion. Such work is 
underway in all Recovery Units, but is 
further along in some than others. In 
particular, Recovery Units 1 
(Tumacacori-Atascosa-Pajarito 
Mountains, Arizona and Sonora), 2 
(Santa Rita-Huachuca-Ajos Bavispe, 
Arizona and Sonora), 3 (Chiricahua 
Mountains-Malpai Borderlands-Sierra 
Madre), 4 (Pinaleño-Galiuro-Dragoon 
Mountains, Arizona), 5 (Mogollon 
Rim—Verde River, Arizona), and 8 
(Black-Mimbres-Rio Grande, New 
Mexico) are moving towards meeting 
the above-cited recovery criterion, and 
metapopulations and isolated, robust 
populations have been or are being 
identified (Rorabaugh 2010, pp. 17–30; 
Service 2010a, pp. 2–7; 2010b, pp. 2–9). 
In these Recovery Units, unoccupied 
sites have sometimes been identified by 
the Service, in cooperation with the 
recovery team steering committees and 
local recovery groups, where population 
reestablishment is needed to complete a 



metapopulation or to establish an 
isolated, robust population (Rorabaugh 
2010, pp. 17–30; Service 2010a, pp. 2– 
7; 2010b, pp. 2–9). As previously noted, 
the Carr Barn Pond unit is the only 
unoccupied site being designated as 
critical habitat. 



Identification of such recovery sites in 
Recovery Units 6 (White Mountains- 
Upper Gila, Arizona and New Mexico) 
and 7 (Upper Gila-Blue River, Arizona 
and New Mexico) is more difficult, 
because less progress in recovery has 
been made in these areas. The recovery 
plan identifies management areas, 
which are areas within Recovery Units 
with the greatest potential for successful 
recovery actions and threat alleviation 
(Service 2007, p. 49). Within Recovery 
Units 6 and 7, critical habitat is being 
designated at specific sites within 
management areas with the greatest 
potential for building metapopulations 
and isolated, robust populations. As in 
other Recovery Units, existing breeding 
populations were considered to be 
either subpopulations in 
metapopulations or isolated, robust 
populations. Metapopulations were 
identified with these existing breeding 
populations at sites occupied at the time 
of listing that contain PCEs sufficient to 
support life-history functions essential 
for the conservation of the species, and 
at an unoccupied site with one or more 
PCEs or the potential to support PCEs 
with a reasonable level of restoration 
work or special management. In 
metapopulations, all of these sites are 
within reasonable dispersal distance 
(the ‘‘1–3–5 rule’’ described above) of 
each other. In Recovery Unit 7, enough 
sites could not be found that meet the 
definition of critical habitat to construct 
two metapopulations and one isolated, 
robust population. Similarly, in 
Recovery Unit 6, one metapopulation 
exists, plus several isolated populations, 
but we have not been able to find 
aquatic sites that meet the definition of 
critical habitat to build a second 
metapopulation. In particular, other 
aquatic sites, some of which were 
occupied at the time of listing, lack the 
PCEs sufficient to support life-history 
functions essential for the conservation 
of the species, primarily due to presence 
of chytridiomycosis, which is a very 
serious threat in Recovery Unit 6. This 
Recovery Unit will require further 
investigation, and habitat restoration or 
creation may be needed to provide 
additional habitat for breeding 
Chiricahua leopard frog populations 
that can contribute to meeting the 
population goals in the recovery 
criterion discussed above. 



Also, included in this critical habitat 
designation are dispersal corridors 
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between sites within a metapopulation. 
These corridors were selected as the 
most likely routes for dispersal of frogs 
among sites, based on reasonable 
dispersal distances along perennial and 
ephemeral or intermittent drainages, or 
via overland routes where PCE 2 is 
present. Our selection of routes assumes 
perennial drainages are better dispersal 
corridors than ephemeral or intermittent 
drainages, and the ephemeral or 
intermittent drainages are better 
dispersal corridors than overland routes. 
We also assume that, if all else is equal, 
the shorter the route the more likely 
Chiricahua leopard frogs will 
successfully disperse. In addition, we 
considered the presence of waterfalls, 
steep slopes, and other obstacles that 
may be difficult for a frog to negotiate. 



When determining critical habitat 
boundaries within this final rule, we 
made every effort to avoid including 
developed areas such as lands covered 
by buildings, pavement, and other 
structures because such lands lack 
physical or biological features for 
Chiricahua leopard frogs. The scale of 
the maps we prepared under the 
parameters for publication within the 
Code of Federal Regulations may not 
reflect the exclusion of such developed 



lands. Any such lands inadvertently left 
inside critical habitat boundaries shown 
on the maps of this final rule have been 
excluded by text in the rule and are not 
designated as critical habitat. Therefore, 
a Federal action involving these lands 
will not trigger section 7 consultation 
with respect to critical habitat and the 
requirement of no adverse modification 
unless the specific action would affect 
the physical or biological features in the 
adjacent critical habitat. 



We are designating as critical habitat 
lands that we have determined were 
occupied at the time of listing that 
require special management 
considerations or protection, and 
contain sufficient physical or biological 
features to support life-history processes 
essential for the conservation of the 
species. We are also designating lands 
outside of the geographical area 
occupied at the time of listing that we 
have determined are essential for the 
conservation of Chiricahua leopard 
frogs. 



Units are designated based on 
sufficient elements of physical or 
biological features being present to 
support Chiricahua leopard frog life 
processes. Some units contain all of the 
identified elements of physical or 



biological features and support multiple 
life processes. Some segments contain 
only some elements of the physical or 
biological features necessary to support 
the Chiricahua leopard frog’s particular 
use of that habitat. 



Final Critical Habitat Designation 



We are designating 39 units as critical 
habitat for the Chiricahua leopard frog. 
The critical habitat areas we describe 
below constitute our current best 
assessment of areas that meet the 
definition of critical habitat for the 
species. All 39 units we are designating 
as critical habitat are within the species’ 
geographical range, including areas 
occupied at the time of listing and areas 
not known to be occupied at the time of 
listing but identified as essential for the 
conservation of the species (Platz and 
Mecham 1984, p. 347.1). Table 1 below 
shows the specific occupancy status of 
each unit at the time of listing and 
currently, based on the most recent data 
available. The approximate area of each 
designated critical habitat unit is shown 
in Table 2. The 39 areas designated as 
critical habitat are grouped by Recovery 
Unit. 



TABLE 1—OCCUPANCY OF CHIRICAHUA LEOPARD FROG BY CRITICAL HABITAT UNITS 



Critical habitat unit Occupied at 
time of listing? 



Currently 
occupied? 



Recovery Unit 1 (Tumacacori-Atascosa-Pajarito Mountains, Arizona and Mexico) 



Twin Tanks and Ox Frame Tank Unit ............................................................................................................... No* ................... Yes. 
Garcia Tank Unit ................................................................................................................................................ Yes ................... Yes. 
Buenos Aires NWR Central Tanks Unit ............................................................................................................ Yes ................... Yes. 
Bonita, Upper Turner, and Mojonera Tanks Unit .............................................................................................. Yes ................... Yes. 
Sycamore Canyon Unit ...................................................................................................................................... Yes ................... Yes. 
Peña Blanca Lake and Spring and Associated Unit Tanks .............................................................................. Yes ................... Yes. 



Recovery Unit 2 (Santa Rita-Huachuca-Ajos Bavispe, Arizona and Mexico) 



Florida Canyon Unit ........................................................................................................................................... No* ................... Yes. 
Eastern Slope of the Santa Rita Mountains Unit .............................................................................................. No* .................... Yes. 
Las Cienegas National Conservation Area Unit ................................................................................................ Yes ................... Yes. 
Scotia Canyon Unit ............................................................................................................................................ No ..................... Yes. 
Carr Barn Pond Unit .......................................................................................................................................... Yes ................... No. 
Ramsey and Brown Canyons Unit .................................................................................................................... Yes ................... Yes. 



Recovery Unit 3 (Chiricahua Mountains-Malpai Borderlands-Sierra Madre, Arizona, New Mexico, and Mexico) 



Peloncillo Mountains Unit .................................................................................................................................. Yes ................... Yes. 
Cave Creek Unit ................................................................................................................................................ Yes ................... Yes. 
Leslie Creek Unit ............................................................................................................................................... Yes ................... Yes. 



Recovery Unit 4 (Piñaleno-Galiuro-Dragoon Mountains, Arizona) 



Deer Creek Unit ................................................................................................................................................. Yes ................... Yes. 
Oak Spring and Oak Creek Unit ....................................................................................................................... No* ................... Yes. 
Dragoon Mountains Unit .................................................................................................................................... Yes ................... Yes. 



Recovery Unit 5 (Mogollon Rim-Verde River, Arizona) 



Buckskin Hills Unit ............................................................................................................................................. Yes ................... Yes. 
Crouch, Gentry, and Cherry Creeks, and Parallel Canyon Unit ....................................................................... Yes ................... Yes. 
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TABLE 1—OCCUPANCY OF CHIRICAHUA LEOPARD FROG BY CRITICAL HABITAT UNITS—Continued 



Critical habitat unit Occupied at 
time of listing? 



Currently 
occupied? 



Ellison and Lewis Creeks Unit ........................................................................................................................... No* ................... Yes. 



Recovery Unit 6 (White Mountains-Upper Gila, Arizona and New Mexico) 



Concho Bill and Deer Creek Unit ...................................................................................................................... No* ................... Yes. 
Campbell Blue and Coleman Creeks Unit ........................................................................................................ Yes ................... Yes. 
Tularosa River Unit ............................................................................................................................................ Yes ................... Yes. 
Deep Creek Divide Area Unit ............................................................................................................................ Yes ................... Yes. 
Main Diamond Creek Unit ................................................................................................................................. Yes ................... Yes. 
Beaver Creek Unit ............................................................................................................................................. No* ................... Yes. 
Kerr Canyon Unit ............................................................................................................................................... Yes ................... Yes. 
West Fork Gila River Unit .................................................................................................................................. Yes ................... Yes. 



Recovery Unit 7 (Upper Gila-Blue River, Arizona and New Mexico) 



Left Prong of Dix Creek Unit ............................................................................................................................. No* ................... Yes. 
Rattlesnake Pasture Tank and Associated Tanks Unit ..................................................................................... No* ................... Yes. 
Coal Creek Unit ................................................................................................................................................. No* ................... Yes. 
Blue Creek Unit ................................................................................................................................................. Yes ................... Yes. 



Recovery Unit 8 (Black-Mimbres-Rio Grande, New Mexico) 



Seco Creek Unit ................................................................................................................................................ Yes ................... Yes. 
Alamosa Warm Springs Unit ............................................................................................................................. Yes ................... Yes. 
Cuchillo Negro Warm Springs and Creek Unit ................................................................................................. Yes ................... Yes. 
Ash and Bolton Springs Unit ............................................................................................................................. Yes ................... Yes. 
Mimbres River Unit ............................................................................................................................................ Yes ................... Yes. 
South Fork Palomas Creek Unit ........................................................................................................................ Yes ................... Yes. 



*Occupancy unknown at time of listing. However, for purposes of this designation of critical habitat, these units are classified as unoccupied at 
the time of listing. 



TABLE 2—CRITICAL HABITAT UNITS FOR THE CHIRICAHUA LEOPARD FROG 
[Area estimates reflect all land within critical habitat unit boundaries. Note that grazing allotments are not considered in private ownership.] 



Critical habitat unit 



Land ownership by type acres 
(hectares) Size of unit in acres 



(hectares) 
Federal State Private 



Recovery Unit 1 (Tumacacori-Atascosa-Pajarito Mountains, Arizona and Mexico) 



Twin Tanks and Ox Frame Tank Unit ..................... 0 1.3 (0.5 ) 0.4 (0.2 ) 1.7 (0.7 ) 
Garcia Tank Unit ...................................................... 0.7 (0.3 ) 0 0 0.7 (0.3 ) 
Buenos Aires NWR Central Tanks Unit .................. 1,720 (696 ) 0 0 1,720 (696 ) 
Bonita, Upper Turner, and Mojonera Tanks Unit .... 201 (81 ) 0 0 201 (81 ) 
Sycamore Canyon Unit ............................................ 262 (106 ) 0 7 (3 ) 269 (109 ) 
Peña Blanca Lake and Spring and Associated 



Tanks Unit ............................................................ 202 (82 ) 0 0 202 (82 ) 



Recovery Unit 1 Total ....................................... 2,385.7 (965.3 ) 1.3 (0.5 ) 7.4 (3.2 ) 2,394.4 (969.0 ) 



Recovery Unit 2 (Santa Rita-Huachuca-Ajos Bavispe, Arizona and Mexico) 



Florida Canyon Unit ................................................. 4 (2 ) 0 0 4 (2 ) 
Eastern Slope of the Santa Rita Mountains Unit .... 172 (70 ) 0 14 (6 ) 186 (76 ) 
Las Cienegas National Conservation Area Unit ...... 1,364 (552 ) 186 (75 ) 0 1,550 (627 ) 
Scotia Canyon Unit .................................................. 70 (29 ) 0 0 70 (29 ) 
Carr Barn Pond Unit ................................................ 0.6 (0.3 ) 0 0 0.6 (0.3 ) 
Ramsey and Brown Canyons Unit .......................... 58 (24 ) 0 44 (18 ) 102 (42 ) 



Recovery Unit 2 Total ....................................... 1,668.6 (677.3 ) 186 (75 ) 58 (24 ) 1,912.6 (776.3 ) 



Recovery Unit 3 (Chiricahua Mountains-Malpai Borderlands-Sierra Madre, Arizona, New Mexico, and Mexico) 



Peloncillo Mountains Unit ........................................ 366 (148 ) 0 0 366 (148 ) 
Cave Creek Unit ...................................................... 234 (95 ) 0 0 234 (95 ) 
Leslie Creek Unit ..................................................... 26 (11 ) 0 0 26 (11 ) 



Recovery Unit 3 Total ....................................... 626 (253 ) 0 0 626 (253 ) 
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TABLE 2—CRITICAL HABITAT UNITS FOR THE CHIRICAHUA LEOPARD FROG—Continued 
[Area estimates reflect all land within critical habitat unit boundaries. Note that grazing allotments are not considered in private ownership.] 



Critical habitat unit 



Land ownership by type acres 
(hectares) Size of unit in acres 



(hectares) 
Federal State Private 



Recovery Unit 4 (Piñaleno-Galiuro-Dragoon Mountains, Arizona) 



Deer Creek Unit ....................................................... 17 (7 ) 69 (28 ) 34 (14 ) 120 (49 ) 
Oak Spring and Oak Creek Unit .............................. 27 (11 ) 0 0 27 (11 ) 
Dragoon Mountains Unit .......................................... 74 (30 ) 0 0 74 (30 ) 



Recovery Unit 4 Total ....................................... 118 (48 ) 69 (28 ) 34 (14 ) 221 (89 ) 



Recovery Unit 5 (Mogollon Rim-Verde River, Arizona) 



Buckskin Hills Unit ................................................... 232 (94 ) 0 0 232 (94 ) 
Crouch, Gentry, and Cherry Creeks, and Parallel 



Canyon Unit ......................................................... 334 (135 ) 64 (26 ) 6 (3 ) 404 (164 ) 
Ellison and Lewis Creeks Unit ................................. 83 (34 ) 0 15 (6 ) 98 (40 ) 



Recovery Unit 5 Total ....................................... 649 (263 ) 64 (26 ) 21 (8 ) 734 (297 ) 



Recovery Unit 6 (White Mountains-Upper Gila, Arizona and New Mexico) 



Concho Bill and Deer Creek Unit ............................ 17 (7 ) 0 0 17 (7 ) 
Campbell Blue and Coleman Creeks Unit ............... 174 (70 ) 0 0 174 (70 ) 
Tularosa River Unit .................................................. 335 (135 ) 0 1,575 (637 ) 1,910 (772 ) 
Deep Creek Divide Area Unit .................................. 408 (165 ) 0 102 (41 ) 510 (206 ) 
Main Diamond Creek Unit ....................................... 53 (21 ) 0 0 (0 ) 53 (21 ) 
Beaver Creek Unit ................................................... 132 (54 ) 0 25 (10 ) 157 (64 ) 
Kerr Canyon Unit ..................................................... 19 (8 ) 0 6 (2 ) 25 (10 ) 
West Fork Gila River Unit ........................................ 177 (72 ) 0 0 177 (72 ) 



Recovery Unit 6 Total ....................................... 1,315 (532 ) 0 1,708 (690 ) 3,023 (1,222 ) 



Recovery Unit 7 (Upper Gila-Blue River, Arizona and New Mexico) 



Left Prong of Dix Creek Unit ................................... 13 (5 ) 0 0 13 (5 ) 
Rattlesnake Pasture Tank and Associated Tanks 



Unit ....................................................................... 59 (24 ) 0 0 59 (24 ) 
Coal Creek Unit ....................................................... 7 (3 ) 0 0 7 (3 ) 
Blue Creek Unit ....................................................... 24 (10 ) 0 12 (5 ) 36 (15 ) 



Recovery Unit 7 Total ....................................... 103 (42 ) 0 12 (5 ) 115 (47 ) 



Recovery Unit 8 (Black-Mimbres-Rio Grande, New Mexico) 



Seco Creek Unit ...................................................... 66 (27 ) 0 0 66 (27 ) 
Alamosa Warm Springs Unit ................................... 0.2 (0.1 ) 25 (10 ) 54 (22 ) 79.2 (32.1 ) 
Cuchillo Negro Warm Springs and Creek Unit ........ 3 (1 ) 3 (1 ) 0 6 (2 ) 
Ash and Bolton Springs Unit ................................... 0 0 49 (20 ) 49 (20 ) 
Mimbres River Unit .................................................. 0 0 1,097 (444 ) 1,097 (444 ) 
South Fork Palomas Creek Unit .............................. 23 (9 ) 0 0 23 (9 ) 



Recovery Unit 8 Total ....................................... 92.2 (37.1 ) 28 (11 ) 1,200 (486 ) 1,320.2 (534.1 ) 



Total ........................................................... 6,958 (2,816 ) 348 (141 ) 3,040 (1,230 ) 10,346 (4,187 ) 



Note: Area sizes may not sum due to rounding. 



We present brief descriptions of all 
units below, and reasons why they meet 
the definition of critical habitat for the 
Chiricahua leopard frog. Unless 
indicated otherwise below, the physical 
or biological features of critical habitat 
in stream and riverine lotic (actively 
moving water) systems are contained 
within the riverine and riparian 
ecosystems formed by the wetted 
channel and adjacent floodplains within 



328 lateral ft (100 lateral m) on either 
side of bankfull stage. Bankfull stage is 
generally considered to be that level of 
stream discharge reached just before 
flows spill out onto the adjacent 
floodplain. The discharges that occur at 
bankfull stage, in combination with the 
range of flows that occur over a length 
of time, govern the shape and size of the 
river channel (Rosgen 1996, pp. 2–2 to 
2–4; Leopold 1997, pp. 62–63, 66). The 



use of bankfull stage and 328 ft (100 m) 
on either side recognizes the naturally 
dynamic nature of riverine systems and 
recognizes that floodplains are an 
integral part of the stream ecosystem. 



Ephemeral drainages (containing 
water for only brief periods) designated 
as critical habitat for dispersal corridors 
among breeding sites in 
metapopulations will, in some cases, be 
less distinct than the stream or river 
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reaches where Chiricahua leopard frogs 
breed. Nonetheless, these ephemeral 
drainages will still be defined by 
wetland plant species, denser or taller 
specimens of upland species, channel 
characteristics such as sandy or gravelly 
soils that contrast with upland soils, the 
presence of cut banks, or some 
combination of these. Where dispersal 
corridors cross uplands, designated 
critical habitat is 328 ft (100 m) wide, 
the centerline of which is the line 
delineated on our critical habitat maps 
and legal descriptions. 



In ponds designated as critical 
habitat, most of which are 
impoundments for watering cattle or 
other livestock, designated critical 
habitat extends for 20 ft (6.1 m) beyond 
the high water line or to the boundary 
of the riparian and upland vegetation 
edge, whichever is greatest. Chiricahua 
leopard frogs are commonly found 
foraging and basking within 20 feet of 
the shoreline of tanks. In addition, 
designated critical habitat extends 
upstream from ponds from the extent of 
the boundary for 328 ft (100 m) from the 
high water line. The designated critical 
habitat extends to 328 ft (100 m) 
upstream because there is often a 
riparian drainage coming into the tank, 
and Chiricahua leopard frogs are likely 
moving along those drainages. Also, the 
high water line is defined as that water 
level which, if exceeded, results in 
overflow of the pond. In most cases, this 
is the elevation of the spillway (dam) in 
livestock impoundments. 



Recovery Unit 1 (Tumacacori-Atascosa- 
Pajarito Mountains, Arizona and 
Mexico) 



Twin Tanks and Ox Frame Tank Unit 



This unit consists of 1.3 ac (0.5 ha) of 
lands owned by the Arizona State Land 
Department and 0.4 ac (0.2 ha) of 
private lands in the Sierrita Mountains, 
Pima County, Arizona. Twin Tanks is 
on lands owned and managed by the 
Arizona State Land Department and 
consists of two tanks in proximity to 
each other as well as a drainage running 
between them. Ox Frame Tank is on 
private lands. 



Occupancy of these livestock tanks at 
the time of listing is unknown, as they 
were not surveyed for frogs until 2007. 
We consider this unit to have been 
unoccupied at the time of listing for the 
purpose of this critical habitat 
designation. We have determined this 
unit to be essential to the conservation 
of the species because these sites are 
important breeding sites for recovery. 
Twin Tanks held more than 1,000 frogs 
in 2008, and is a robust breeding 
population. Ox Frame and Twin tanks 



are too far apart (4.3 mi (7.0 km) 
overland) across rugged terrain to expect 
frogs to move between these sites. 
Hence, these tanks serve as isolated 
populations. The Twin Tanks area is 
less than 0.5 mi (0.8 km) upslope of 
active mining at Freeport McMoRan’s 
Sierrita Copper Mine and could be 
affected from expansion of mining 
activities, creation of aerial pollutants 
that could affect water chemistry or 
quality, and possible effects to the frog’s 
prey base. Addtionally, this unit 
contains both PCEs 1 and 2. 



Both sites are also at risk of 
introduction of nonnative predators, 
such as bullfrogs and nonnative 
crayfish. Presence of chytridiomycosis 
at these tanks has not been investigated. 



Garcia Tank Unit 
This unit consists of 0.7 ac (0.3 ha) of 



Federal land located on the Buenos 
Aires National Wildlife Refuge (NWR), 
Pima County, Arizona. It is a double 
tank; the southwest or downstream 
impoundment is more dependable at 
holding water than the upstream tank. 
However, both parts of the tank are 
designated as critical habitat. Garcia 
Tank is designated as critical habitat, 
because it was occupied at the time of 
listing and currently contains PCE 1 to 
support life-history functions essential 
for the conservation of the species. 



A breeding site, Garcia Tank was 
known to have been occupied in 2002 
and 2006. Leopard frogs were noted in 
2010, but they were not identified to 
species (the lowland leopard frog is also 
known to occur in the area). It is about 
3.6 mi (5.8 km) over land across 
dissected and hilly terrain to the next 
nearest population at Lower Carpenter 
Tank. The nearest known populations to 
the east are on the Coronado National 
Forest and are more than 9.0 mi (14 km) 
away. Hence, this site is isolated and is 
managed as an isolated, robust 
population. The features essential to the 
conservation of the species in this unit 
may require special management 
considerations or protection to ensure 
these characteristics persist over time. 
The greatest threats needing special 
management are introductions of or 
colonization by nonnative species, such 
as bullfrogs and crayfish, and drought 
that could greatly reduce or eliminate 
the aquatic habitat. If necessary, in the 
wake of sustained drought, alternative 
water supplies or interim measures may 
be necessary in the form of water 
hauling or a supply well. 



Buenos Aires National Wildlife Refuge 
(NWR) Central Tanks Unit 



This unit, consisting of 1,720 ac (696 
ha) of Federal land within the Buenos 



Aires NWR, Pima County, Arizona, 
includes former cattle tanks and other 
waters used as breeding and dispersal 
sites, plus intervening and connecting 
drainages and uplands. This unit is 
designated as critical habitat because it 
was occupied at the time of listing and 
currently contains the features essential 
to the conservation of the species (PCEs 
1 and 2 are present). 



Breeding sites at permanent or nearly 
permanent tanks (Carpenter, Rock, 
State, Triangle, and New Round Hill) 
support the most stable metapopulation 
known within the range of the species. 
Chongo Tank, where a population was 
established in 2009, may become a sixth 
breeding site. Seven other tanks support 
frogs periodically to regularly, and 
breeding and recruitment likely take 
place at these tanks in wet cycles 
(periods marked by successional 
precipitation events). Frogs occupied 
Carpenter, Rock, and Triangle Tanks in 
2002, at or about the time of listing. 
Tanks designated for designation 
include Carpenter, Rock, State, Triangle, 
New Round Hill, Banado, Choffo, Barrel 
Cactus, Sufrido, Hito, Morley, McKay, 
and Chongo Tanks. McKay Tank is a 
cluster of three tanks, all of which are 
designated as critical habitat. Also 
designated as critical habitat are the 
intervening drainages, including: (1) 
Puertocito Wash from Triangle Tank 
north through and including Aguire 
Lake to New Round Hill Tank, then 
upstream to the confluence with Las 
Moras Wash, and upstream in Las Moras 
Wash to Chongo Tank; (2) an unnamed 
drainage from Puertocito Wash 
upstream to McKay Tank; (3) an 
unnamed drainage from Puertocito 
Wash upstream to Rock Tank, including 
Morley Tank, then upstream in an 
unnamed drainage to the top of that 
drainage, directly overland to an 
unnamed drainage, and then upstream 
to Hito Tank and downstream to McKay 
Tank; (4) from Sufrido Tank 
downstream in an unnamed drainage to 
its confluence with an unnamed 
drainage running between Rock and 
Morley tanks; (5) Lopez Wash from 
Carpenter Tank downstream to Aguire 
Lake; (6) an unnamed drainage from its 
confluence with Lopez Wash upstream 
to Choffo Tank; (7) an unnamed 
drainage from its confluence with Lopez 
Wash upstream to State Tank; (8) an 
unnamed drainage from Banado Tank 
downstream to its confluence with an 
unnamed drainage, then upstream in 
that drainage to Barrel Cactus Tank; and 
(9) an unnamed drainage from Banado 
Tank upstream to a saddle, then directly 
downslope to Lopez Wash. 



The features essential to the 
conservation of the species in this unit 
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may require special management 
considerations or protection to alleviate 
the threats from bullfrogs and disease. 
In this unit, bullfrogs remain a threat, 
but efforts are underway to eliminate 
the last known populations of bullfrogs 
in the Altar Valley (on the Santa 
Margarita Ranch to the south of Buenos 
Aires NWR). Frogs in this area have 
tested positive for chytridiomycosis, but 
the disease appears to have little effect 
on population persistence. 



Bonita, Upper Turner, and Mojonera 
Tanks Unit 



This unit includes 201 ac (81 ha) of 
Federal lands in the Coronado National 
Forest in the Pajarito and Atascosa 
Mountains, Santa Cruz County, Arizona. 
This unit is designated as critical habitat 
because it was occupied at the time of 
listing and currently contains the 
features essential to the conservation of 
the species (both PCEs 1 and 2). 



Two breeding sites (Bonita Tank and 
Mojonera Tank), combined with a 
dispersal site or site where breeding and 
recruitment may occur in wet years 
(Upper Turner Tank), form the center of 
a future metapopulation. Three 
additional waters—Sierra Tank East, 
Sierra Tank West, and Sierra Well— 
require special management to increase 
breeding potential in these areas. Frogs 
currently occupy Bonita and Mojonera 
Tanks, and Bonita Tank was occupied at 
the time of listing. Frogs were last found 
at Upper Turner Tank in 2004. The 
occupancy status of Mojonera and 
Upper Turner Tanks at the time of 
listing is unknown. The designated 
critical habitat in this unit also includes 
intervening drainages, uplands, and 
ephemeral or intermittent waters as 
follows: (1) From Upper Turner Tank 
upstream in an unnamed drainage to its 
confluence with a minor drainage 
coming in from the east, then directly 
upslope in that drainage and east to a 
saddle, and directly downslope to 
Bonita Canyon, and upstream in Bonita 
Canyon to Bonita Tank; and (2) from 
Mojonera Tank downstream in 
Mojonera Canyon to a sharp bend where 
the drainage turns west-northwest, then 
southeast and upstream in an unnamed 
drainage to a saddle, downslope through 
an unnamed drainage to its confluence 
with another unnamed drainage, 
upstream in that unnamed drainage to a 
saddle, and then downstream in an 
unnamed drainage to Sierra Well, to 
include Sierra Tank West and Sierra 
Tank East, then directly overland to 
Upper Turner Tank. 



In this unit, special management is 
needed because bullfrogs are a 
continuing threat, and illegal border 
activity and associated law enforcement 



have resulted in watershed damage. A 
road on the berm of Upper Turner Tank 
is scheduled for improvement to access 
a surveillance tower operated by U.S. 
Customs and Border Protection. Special 
management is also needed because 
frogs in this region have tested positive 
for chytridiomycosis, but the disease 
appears to have little effect on 
population persistence. 



Sycamore Canyon Unit 
This unit includes 262 ac (106 ha) of 



Federal lands in the Coronado National 
Forest and 7 ac (3 ha) of private lands 
along Atascosa Canyon through Bear 
Valley Ranch in the Pajarito and 
Atascosa Mountains, Santa Cruz 
County, Arizona. This unit is designated 
as critical habitat because it was 
occupied at the time of listing and 
currently contains the features essential 
to the conservation of the species (PCEs 
1 and 2). 



Sycamore Canyon is the only lotic 
(flowing water) site in Recovery Unit 1 
capable of supporting breeding 
subpopulations of Chiricahua leopard 
frogs. Most other sites are livestock 
tanks or impounded springs. Sycamore 
Canyon, Bear Valley Ranch Tank, 
Rattlesnake Tank, and Atascosa Canyon 
downstream of Bear Valley Ranch were 
all occupied by Chiricahua leopard frogs 
at the time of listing. The occupancy 
status of the other sites at the time of 
listing is unknown. Sycamore Canyon, 
Yank Tank, North Mesa tank, South 
Mesa Tank, and Bear Valley Ranch Tank 
are currently occupied. The current 
occupancy status of Rattlesnake Tank 
and Atascosa Canyon downstream of 
Bear Valley Ranch Tank is unknown. 
Designated critical habitat includes 
approximately 6.35 mi (10.23 km) of 
Sycamore Canyon from Ruby Road to 
the international border, which supports 
frogs and breeding, although in the 
driest months (May and June) the stream 
dries to pools and tinajas (a term used 
in the American Southwest for water 
pockets formed in bedrock depressions 
that occur below waterfalls or are carved 
out by spring flow or seepage). 



A number of livestock tanks in the 
unit form a viable metapopulation with 
Sycamore Canyon. Designated critical 
habitat includes the following tanks and 
their connecting drainages: (1) From 
Yank Tank downstream in an unnamed 
drainage to Sycamore Canyon; (2) from 
North Mesa Tank downstream in 
Atascosa Canyon to its confluence with 
Peñasco Canyon, then from that 
confluence downstream in Peñasco 
Canyon to Sycamore Canyon; (3) from 
Horse Pasture Spring downstream to 
Peñasco Canyon; (4) from Bear Valley 
Ranch Tank downstream in an unnamed 



drainage to Atascosa Canyon; (5) from 
South Mesa Tank downstream in an 
unnamed drainage to Peñasco Canyon; 
and (6) from Rattlesnake Tank 
downstream in an unnamed canyon to 
its confluence with another unnamed 
drainage, then upstream in that drainage 
to South Mesa Tank. 



Special management is required in 
this unit because bullfrogs have been a 
continuing problem, although recent 
control efforts seem to have eliminated 
them from Sycamore Canyon. Nonnative 
green sunfish (Lepomis cyanellus) have 
occasionally been found in Sycamore 
Canyon as well, and they could prey on 
larval Chiricahua leopard frogs. Pools 
critical to survival of frogs and tadpoles 
through the dry season are sensitive to 
sedimentation and erosion upstream in 
the watershed of Sycamore Canyon. The 
earliest records of chytridiomycosis in 
Arizona are from Sycamore Canyon 
(1972). A robust population of 
Chiricahua leopard frogs persists at this 
site despite the disease and periodic 
die-offs. Illegal border activity and 
associated law enforcement have 
resulted in many trails and new vehicle 
routes in the area, as well as trampling 
in the canyon. 



Sycamore Canyon is designated a 
Research Natural Area by the Coronado 
National Forest and is closed to 
livestock grazing. Critical habitat is 
designated for the Sonora chub (Gila 
ditaenia) in Sycamore Canyon from 
Hank and Yank Spring (about 0.25 mi 
(0.40 km) downstream of the Ruby Road 
crossing) downstream to the 
international border, and in a 25-ft 
(7.6-m) strip on both sides of the creek 
(51 FR 16042; April 30, 1986). Much of 
this unit also lies within the Pajarita 
Wilderness area. These designations 
provide some level of protection to 
Chiricahua leopard frog habitats in 
Sycamore Canyon because management 
for Sonora chub conservation is 
consistent with that for Chiricahua 
leopard frogs. However, the Chiricahua 
leopard frog may require additional 
measures. 



Peña Blanca Lake and Spring and 
Associated Tanks Unit 



This unit includes 202 ac (82 ha) of 
Federal lands in the Coronado National 
Forest, Santa Cruz County, Arizona. 
This area is designated as critical habitat 
because it was occupied at the time of 
listing and contains PCEs 1 and 2, 
which support the life-history functions 
essential for the conservation of the 
species. 



This unit is a metapopulation that 
includes Peña Blanca Lake, Peña Blanca 
Spring, Summit Reservoir, Tinker Tank, 
Thumb Butte Tank, and Coyote Tank. 
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These sites were all occupied in 2009. 
Chiricahua leopard frogs and tadpoles 
were found in Peña Blanca Lake in 2009 
and 2010, after the lake had been 
drained and then refilled, which 
eliminated the nonnative predators. 
However, early in 2010, rainbow trout 
(Oncorhynchus mykiss) were stocked 
back into the lake, and plans are 
underway to reestablish a variety of 
warm water, predatory fish (such as 
largemouth bass (Micropterus 
salmoides)) in the spring of 2012. 
Despite the stocking of rainbow trout, 
Peña Blanca Lake now contains a robust 
breeding population of Chiricahua 
leopard frogs, one of the largest single 
populations throughout its range. In 
April 2011, surveys of the lake 
confirmed that Chiricahua leopard frogs 
remained extant. In September 2011, 
surveys of the lake estimated the 
Chiricahua leopard frog population to 
number between 300 to 500 individuals, 
which is likely a low estimate, because 
only a single night survey was 
performed, and the shoreline habitat 
was complex, making observations 
difficult. During that survey, Chiricahua 
leopard frogs were calling, indicating 
that fall breeding may have been 
occurring. 



In 2002, Chiricahua leopard frogs 
were only known to occur at Peña 
Blanca Spring. Occupancy status at the 
time of listing for the other sites is 
unknown. Designated critical habitat 
also includes: (1) From Summit 
Reservoir directly southeast to a saddle 
on Summit Motorway, then downslope 
to an unnamed drainage and 
downstream in that drainage to its 
confluence with Alamo Canyon, then 
downstream in Alamo Canyon to its 
confluence with Peña Blanca Canyon, 
then downstream in Peña Blanca 
Canyon to Peña Blanca Lake, to include 
Peña Blanca Spring; (2) from Thumb 
Butte Tank downstream in an unnamed 
drainage to its confluence with Alamo 
Canyon; (3) from Tinker Tank 
downstream in an unnamed drainage to 
its confluence with Alamo Canyon, then 
downstream in Alamo Canyon to the 
confluence with the drainage from 
Summit Reservoir; and (4) from Coyote 
Tank downstream in an unnamed 
drainage to its confluence with Alamo 
Canyon, and then downstream in Alamo 
Canyon to the confluence with the 
drainage from Tinker Tank, to include 
Alamo Spring. 



Special management is required in 
this unit because nonnative predators, 
particularly bullfrogs and sportfish, 
remain a serious threat. A concerted 
effort began in 2008 to clear the area of 
bullfrogs. The effort appears to be 
successful, and Chiricahua leopard frogs 



have clearly benefited because their 
population has grown exponentially in 
Peña Blanca Lake. However, there is a 
continuing threat of recolonization or 
purposeful introduction of bullfrogs, 
and management of this area will 
continue to concentrate on preventing 
bullfrogs from recolonizing the area and 
eliminating those that do. As discussed, 
warmwater sportfish at Peña Blanca 
Lake are scheduled to be stocked in the 
spring of 2012, which will affect the 
suitability of the lake as Chiricahua 
leopard frog habitat. However, in a May 
2011, section 7 consultation for 
sportfish stocking of the lake, 
conservation measures were established 
that require shoreline habitat to be 
managed in a manner to retain its 
complexity, which will provide some 
level of protection to resident 
Chiricahua leopard frogs from potential 
predation from sportfish. In that 
consultation, we determined that, given 
the number of conservation measures 
(which included managing against 
bullfrogs and ensuring the persistence of 
dense shoreline vegetation), the 
proposed stocking of warmwater fish 
would not result in adverse 
modification of this critical habitat unit. 
Given the robust population of 
Chiricahua leopard frogs that currently 
occurs in the lake and protection offered 
by attributes of existing shoreline 
habitat, we recognize the value of Peña 
Blanca Lake as essential for the 
conservation of Chiricahua leopard 
frogs, even with the presence of 
warmwater sportfish. Chiricahua 
leopard frogs in this region have tested 
positive for chytridiomycosis; however, 
the disease appears to have little effect 
on population persistence. 



Recovery Unit 2 (Santa Rita-Huachuca- 
Ajos Bavispe, Arizona and Mexico) 



Florida Canyon Unit 
Florida Canyon includes 4 ac (2 ha) of 



Federal lands in the Coronado National 
Forest in the Santa Rita Mountains, 
Pima County, Arizona. 



Chiricahua leopard frogs currently 
occupy this site; however, its occupancy 
status at the time of listing is unknown. 
We consider this unit to have been 
unoccupied at the time of listing for the 
purpose of this critical habitat 
designation. We have determined this 
unit to be essential to the conservation 
of the species because it can be managed 
as a breeding population to provide 
overall stability to the species’ status. A 
single frog was found in 2008, which 
was augmented with frogs from 
elsewhere in the Santa Rita Mountains 
in 2009. The site is too far from other 
known breeding populations to be part 



of a metapopulation (the next nearest 
population is about a 5-mi (8-km) 
straight-line distance away in Unit 8; 
hence, it will be managed as an isolated 
population). PCE 1 is present and was 
enhanced in 2010, with the addition of 
a steel tank for breeding. Included in the 
designation is approximately 1,521 ft 
(463 m) of Florida Canyon from a silted- 
in dam to the downstream end of the 
Florida Workstation property. 



The major threat is scarcity of water, 
particularly during long periods of 
drought. Also, fire in the watershed 
could result in scouring and 
sedimentation in the pools important as 
habitat for the frog. The addition of a 
steel tank provides dependable water for 
breeding that is safe from erosion or 
sedimentation events. Chyridiomycosis 
and introduced predators are potential 
threats, but neither has been recorded at 
this site. 



Eastern Slope of the Santa Rita 
Mountains Unit 



This unit includes 172 ac (70 ha) of 
Federal lands in the Coronado National 
Forest and 14 ac (6 ha) of private lands 
in the Greaterville area in Pima County, 
Arizona. 



Included in the critical habitat 
designation are two metal troughs in 
Louisiana Gulch, Greaterville Tank, Los 
Posos Gulch Tank, and the Granite 
Mountain Tank complex. The Granite 
Mountain Tank complex includes two 
impoundments and a well. All but Los 
Posos Gulch Tank are currently 
occupied breeding sites; however, the 
occupancy status at the time of listing 
for these sites is unknown. We consider 
this unit to have been unoccupied at the 
time of listing for the purpose of this 
critical habitat designation. We have 
determined this unit to be essential to 
the conservation of the species because 
it represents one of only two known 
occupied areas that support or likely 
support breeding activity for the 
Chiricahua leopard frog in the Santa 
Rita Mountains. More than 60 
Chiricahua leopard frogs were observed 
at Los Posos Gulch Tank in 2008. It was 
once thought to be a robust breeding 
site; however, it dried, and Chiricahua 
leopard frogs disappeared in 2009. 
These four sites collectively form a 
metapopulation. A number of other sites 
in this region have been found to 
support dispersing Chiricahua leopard 
frogs; however, only a few frogs and no 
breeding have been observed at these 
sites, so they are thought to represent 
dispersing frogs. The occupancy status 
of these other sites at the time of listing 
is also unknown. Designated critical 
habitat also includes intervening 
drainages as follows: (1) From Los Posos 
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Gulch upstream to a saddle, then 
downslope in an unnamed drainage to 
the confluence with another unnamed 
drainage, then upstream and south in 
that drainage to a saddle, and 
downslope through an unnamed 
drainage to its confluence with Ophir 
Gulch, then in Ophir Gulch to upper 
Granite Mountain Tank, to include an 
ephemeral tank near upper Granite 
Mountain Tank and a well; (2) from 
Greaterville Tank downstream in an 
unnamed drainage to Ophir Gulch; and 
(3) Louisiana Gulch from the metal 
tanks upstream to the headwaters of 
Louisiana Gulch then across a saddle 
and downslope through an unnamed 
drainage to its confluence with Ophir 
Gulch. Additionally, this unit has both 
PCEs 1 and 2. 



The major threat in this unit is limited 
surface water. The breeding habitat at 
Louisiana Gulch, although limited to 
two 6.0-ft (1.8-m) diameter steel tanks, 
is dependable because it is fed by a 
well. The other tanks are filled by runoff 
and susceptible to drying during 
drought. Nonnative predators and 
chytridiomycosis are not known to be 
imminent threats in this area. 



Las Cienegas National Conservation 
Area Unit 



This unit is in Pima County, Arizona, 
and includes 1,364 ac (552 ha) of 
Bureau of Land Management lands and 
186 ac (75 ha) of Arizona State Land 
Department lands, including an 
approximate 4.33-mi (6.98-km) reach of 
Empire Gulch and 1.91 mi (3.08 km) of 
Cienega Creek, including the Cinco 
Ponds. This unit is designated as critical 
habitat because it was occupied at the 
time of listing and currently contains 
PCEs 1 and 2 to support life-history 
functions essential for the conservation 
of the species. Close to 60 
metamorphosed Chiricahua leopard 
frogs and 400 tadpoles were released to 
Las Cienegas Natural Conservation Area 
during the fall of 2011. 



At the time of listing, Empire Gulch 
was occupied. However, the occupancy 
status of Cinco Ponds at that time is 
unknown. Currently, Chiricahua 
leopard frogs are extant at Empire Gulch 
and Cinco Ponds. Frogs breed in a reach 
of Empire Gulch near Empire Ranch. 
This reach includes: (1) Empire Gulch 
from a pipeline road crossing above the 
breeding site downstream to Cienega 
Creek; and (2) Cienega Creek from the 
Empire Gulch confluence upstream to 
the approximate end of the wetted reach 
and where the creek bends hard to the 
east, to include Cinco Ponds. An 
enclosed Chiricahua leopard frog 
facility exists along Empire Gulch and is 
used to headstart eggs and tadpoles for 



release to augment the wild population. 
Frogs may breed periodically at Cinco 
Ponds. These sites are too far (more than 
an 8.0-mi (13-km) straight-line distance) 
from the next nearest population, which 
is in Eastern Slope of the Santa Rita 
Mountains; thus, the population(s) in 
this unit currently acts as an isolated 
population(s). 



Special management is required in 
this unit to improve habitat, control 
disease, and remove nonnative species. 
A collaborative, multi-partner recovery 
program for the Chiricahua leopard frog 
is ongoing at Las Cienegas; the program 
is funded by a substantial grant from the 
National Fish and Wildlife Foundation. 
The program focuses on creating 
opportunities for Chiricahua leopard 
frog head-starting, improving habitat, 
and removing nonnative species. 
Significant progress has been made to 
eliminate bullfrogs from the area, but 
bullfrogs are still present and represent 
a persistent problem. Chiricahua 
leopard frogs suffer from 
chytridiomycosis in this unit; however, 
the Chiricahua leopard frogs are 
persisting with the disease. Crayfish 
occur within a few miles and pose a 
significant threat if they reach Cienega 
Creek or Empire Gulch. 



Empire Gulch and Cienega Creek 
downstream of its confluence with 
Empire Gulch is designated critical 
habitat for the federally endangered Gila 
chub (Gila intermedia) (70 FR 66663; 
November 2, 2005). The chub and the 
federally endangered Gila topminnow 
(Poeciliopsis occidentalis) (32 FR 4001; 
March 11, 1967) occur in Cienega Creek 
adjacent to Empire Gulch. The Gila 
topminnow also occurs in Empire 
Gulch. Neither species occurs in Cinco 
Ponds. Where these federally listed 
species occur with the Chiricahua 
leopard frog, some level of protection 
may be afforded to Chiricahua leopard 
frog habitat when a Federal nexus exists 
for projects that may affect one of these 
other federally listed species. 



Pasture 9 Tank 
This was a proposed unit that 



includes 0.5 ac (0.2 ha), and is a former 
cattle pond entirely on private lands of 
the San Rafael Ranch, San Rafael Valley, 
Santa Cruz County, Arizona. For this 
final rule, we are excluding all 0.5 ac 
(0.2 ha) in this unit under section 4(b)(2) 
of the Act (see Application of Section 
4(b)(2) of the Act, below). Therefore, 
this unit is not being designated as 
critical habitat in this final rule. 



Scotia Canyon Unit 
This unit includes 70 ac (29 ha) in 



Scotia Canyon, Huachuca Mountain, 
Cochise County, Arizona, and is entirely 



on Federal lands in the Coronado 
National Forest. Chiricahua leopard 
frogs were reestablished in this canyon 
via a translocation in 2009; the last 
record of a Chiricahua leopard frog in 
the canyon before that was 1986. Scotia 
Canyon was not occupied at the time of 
listing. We consider this unit to be 
essential to the conservation of the 
Chiricahua leopard frog because of its 
potential to host a stable breeding 
population of Chiricahua leopard frogs 
in the future and the effort that has been 
dedicated to the area to mitigate threats 
posed by nonnative predators. 
Additionally, this unit has both PCEs 1 
and 2. 



The unit encompasses an approximate 
1.36-mi (2.19-km) reach of the canyon 
with perennial pools, as well as a 
perennial travertine (a form of 
limestone) seep; a spring-fed, perennial 
impoundment (Peterson Ranch Pond); 
and an ephemeral impoundment 
adjacent to Peterson Ranch Pond. There 
is also a perennial or nearly perennial 
impoundment in the channel 
downstream of the travertine seep. 
Breeding habitat occurs at Peterson 
Ranch Pond and possibly at other 
perennial or nearly perennial pools. 



Currently, this site is isolated from 
other populations. Hence this site is 
managed as an isolated population, but 
there is some potential for creating 
connectivity to the metapopulation in 
Ramsey and Brown Canyons via 
population reestablishment in Garden 
Canyon at Fort Huachuca. Scotia 
Canyon, with its pond and stream 
habitats, has the potential to host a 
robust population. 



Special management is required in 
this unit to remove nonnative predators 
and disease, protect from catastrophic 
wildlife, and improve aquatic habitat. 
Scotia Canyon, and sites around it, have 
been the subject of intensive bullfrog 
eradication and habitat enhancement 
work in preparation for the 2009 
reestablishment of the Chiricahua 
leopard frog. However, bullfrog 
reinvasion is a significant, continuing 
threat, and other nonnative predators 
could potentially reach Scotia Canyon 
via natural or human-assisted releases. 
In addition, barred tiger salamanders 
from the Peterson Ranch Pond tested 
positive for chytridiomycosis in 2009; 
however, in 2010, the Chiricahua 
leopard frogs appeared to be persisting 
in that same pond. Arizona Game and 
Fish Department biologists and 
Coronado National Forest staff visited 
the site on April 5, 2011, and verified 
the continued presence of salamanders 
(2 mature brachiates were observed). 
Nonetheless, disease has resulted in 
extirpations elsewhere in the Huachuca 
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Mountains, and is considered a serious 
threat in Scotia Canyon. Further, heavy 
fuel loads could result in a catastrophic 
wildfire, which would have significant 
detrimental effects on the frog and its 
aquatic habitats. Finally, a road through 
the canyon is eroded in places and 
contributes sediment to the stream; it 
receives much use by recreationists and 
U.S. Customs and Border Protection. 



The critical habitat designation for the 
Chiricahua leopard frog largely overlaps 
that of critical habitat for the 
endangered Lilaeopsis schaffneriana 
var. recurva (Huachuca water-umbel). 
The occurrence of critical habitat and 
listed species provide some level of 
protection to Chiricahua leopard frog 
habitat in this unit when a Federal 
nexus exists on a project that may affect 
the endangered plant Lilaeopsis 
schaffneriana var. recurva (Huachuca 
water-umbel). However, the Chiricahua 
leopard frog may require additional 
measures to facilitate conservation and 
recovery in these areas. 



Beatty’s Guest Ranch Unit 
This was a proposed unit that 



includes 10 ac (4.0 ha) of private lands 
in Miller Canyon on the east slope of the 
Huachuca Mountains, Cochise County, 
Arizona. For this final rule, we are 
excluding all 10 ac (4.0 ha) in this unit 
under section 4(b)(2) of the Act (see 
Application of Section 4(b)(2) of the Act, 
below). Therefore, this unit is not being 
designated as critical habitat in this 
final rule. 



Carr Barn Pond Unit 
This unit includes 0.6 ac (0.3 ha) of 



Federal lands in the Coronado National 
Forest in the Huachuca Mountains, 
Cochise County, Arizona. Carr Barn 
Pond is an impoundment with a small, 
lined pond with water provided from a 
well. During runoff events, the size of 
the pond expands considerably and 
then gradually shrinks back to the lined 
section. 



This unit is designated as critical 
habitat because it was occupied at the 
time of listing and currently contains 
PCE 1 to support life-history functions 
essential for the conservation of the 
species. 



As with Beatty’s Guest Ranch, Ramsey 
and Brown Canyons, this unit has been 
the subject of a conservation agreement 
and much intensive management for the 
Ramsey Canyon (= Chiricahua) leopard 
frog. The Coronado National Forest 
created and now maintains Carr Barn 
Pond consistent with the Ramsey 
Canyon (= Chiricahua) leopard frog 
conservation agreement, to which they 
are a signatory. This site was occupied 
at the time of listing and was occupied 



into 2009, but the population has since 
been eliminated, probably by 
chytridiomycosis. This site is too far 
away (3.4 mi (5.4 km) from Ramsey and 
Brown Canyons and about 3.0 mi (4.8 
km) from Beatty’s Guest Ranch by way 
of a straight-line distance over rugged 
terrain) to be part of a metapopulation; 
hence, it is currently considered 
isolated. There is some potential for 
connecting it to Scotia Canyon, and 
Ramsey and Brown Canyons (see 
discussion above), but additional habitat 
creation or enhancement and 
population reestablishment would be 
needed. 



The features essential to the 
conservation of the species in this unit 
may require special management 
considerations or protection to alleviate 
the threats from nonnative predators 
and disease. Disease is a serious threat 
that can be an impediment to viable frog 
populations. The population has been 
eliminated after chytridiomycosis die- 
offs three times. Twice the population 
has subsequently been reestablished 
through translocations. Largemouth bass 
have been introduced illegally into the 
pond and then removed, and bullfrogs 
periodically invade the site, but are 
promptly removed before they breed. 



Ramsey and Brown Canyons Unit 
This unit includes 44 ac (18 ha) of 



private lands in Ramsey Canyon and 58 
ac (24 ha) of Federal lands in the 
Coronado National Forest in Brown and 
Ramsey Canyons, Huachuca Mountains, 
Cochise County, Arizona. Ramsey 
Canyon was not occupied at the time of 
listing but Brown Canyon was; 
therefore, we treat this unit as occupied. 
The unit currently contains PCEs 1 and 
2 to support life-history functions 
essential for the conservation of the 
species. 



This unit, along with Beatty’s Guest 
Ranch and Carr Barn Pond, has been 
managed intensively for Ramsey Canyon 
(= Chiricahua) leopard frog conservation 
since 1995. This unit is managed as a 
metapopulation. Places where 
Chiricahua leopard frogs have bred and 
that still retain PCE 1 include Ramsey 
Canyon, and Trout and Meadow Ponds 
on private lands owned by The Nature 
Conservancy. These private lands are 
excluded from designation as critical 
habitat in the Ramsey Canyon Box. In 
Brown Canyon, the Wild Duck Pond, 
House Pond, and the Brown Canyon 
Box (on Coronado National Forest 
lands) are designated as critical habitat. 



In addition, this critical habitat unit 
also includes dispersal sites and 
corridors for connectivity among 
breeding ponds as follows: (1) From the 
eastern boundary of The Nature 



Conservancy’s Bledsoe Parcel in the 
Ramsey Canyon Preserve downstream to 
a dirt road crossing of Ramsey Canyon 
at the mouth of the canyon, excluding 
The Nature Conservancy’s University of 
Toronto Parcel in the Ramsey Canyon 
Preserve; (2) Brown Canyon from the 
Box downstream to the Wild Duck Pond 
and House Pond on the former Barchas 
Ranch; and (3) from the dirt road 
crossing of Ramsey Canyon directly 
overland to House Pond. 



The Ramsey Canyon portion of the 
unit was not occupied at the time of 
listing, but Brown Canyon was 
occupied. Both canyons are currently 
considered occupied. Chiricahua 
leopard frogs have bred at the Box in 
Brown Canyon, although the site is too 
small to support more than just a few 
frogs. Special management is required 
in this unit because recent die-offs 
associated with chytridiomycosis have 
significantly reduced populations in 
both canyons. The House and Wild 
Duck Ponds, as well as Ramsey Canyon, 
have a history of chytridiomycosis 
outbreaks. The Ramsey Canyon 
population has been eliminated twice 
and then reestablished; the House and 
Wild Duck Ponds have also undergone 
repeated disease-related declines and 
extirpations followed by 
reestablishments. The populations tend 
to persist for months or years after 
reestablishment only to experience 
chytridiomycosis outbreaks followed by 
declines or extirpation. 



Additional special management is 
required in this unit because nonnative 
species, drying, sedimentation, and fire 
threaten the frog. Nonnative predators 
threaten populations at the House and 
Wild Duck Ponds, where bullfrogs have 
been found periodically and goldfish 
(Carassius auratus auratus) were once 
introduced. Those two ponds are 
buffered against drought and drying by 
a pipeline from a spring and a windmill. 
However, the Box in Brown Canyon is 
subject to low water and drying during 
drought. That latter population depends 
upon immigration or active 
reestablishment for long-term 
persistence. The Trout and Meadow 
Ponds in Ramsey Canyon are fed by 
pipelines; thus the water supply is 
dependable. The Trout Pond could 
however be filled in with sediment 
during a flood. Further, a fire in the 
watershed could threaten aquatic 
breeding sites in both canyons. 



Lands owned by The Nature 
Conservancy in Ramsey Canyon are 
known as the Ramsey Canyon Preserve 
and are managed for preservation of 
natural features and species, including 
the Chiricahua leopard frog. The 
Ramsey Canyon Preserve is also 
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enrolled in the Arizona Game and Fish 
Department’s Statewide Safe Harbor 
Agreement, effective July 2010. Under 
section 4(b)(2) of the Act, the Ramsey 
Canyon Preserve (16 ac (6.5 ha)) is being 
excluded from critical habitat 
designation (see Application of Section 
4(b)(2) of the Act, below). 



Recovery Unit 3 (Chiricahua Mountains- 
Malpai Borderlands-Sierra Madre, 
Arizona, New Mexico, and Mexico) 



High Lonesome Well Unit 



This previously proposed unit 
includes 0.4 ac (0.2 ha) of privately 
owned lands in the Playas Valley, 
Hidalgo County, New Mexico. This unit 
consists of an elevated concrete tank 
into which Chiricahua leopard frogs 
were introduced prior to listing (Painter 
2000, p. 15). The tank is supplied with 
water from a windmill and provides 
water for livestock. The site supports a 
robust breeding population, but is much 
too far from other populations to be part 
of a metapopulation (the nearest 
population is in Unit 17, 25.4 mi (40.6 
km) to the west). Furthermore, although 
frogs can exit the tank, they cannot get 
back into the tank. 



We reevaluated the High Lonesome 
Well Unit and have determined that it 
does not meet the definition of critical 
habitat, because it does not have the 
physical or biological features that are 
essential for the conservation of the 
species. The unit does not contain the 
terrestrial habitat that provides 
opportunities for foraging and basking, 
and that is immediately adjacent to or 
surrounding breeding aquatic and 
riparian habitat, which is a component 
of PCE 1. Therefore, we have removed 
the High Lonesome Well Unit from this 
final critical habitat designation. 



Peloncillo Mountains Unit 



This unit includes 366 ac (148 ha) of 
Federal lands in the Coronado National 
Forest in Hidalgo County, New Mexico. 
This unit is designated as critical habitat 
because it was occupied at the time of 
listing and currently contains PCEs 1 
and 2 to support life-history functions 
essential for the conservation of the 
species. 



Aquatic habitats in this unit include 
Geronimo, Javelina, State Line Tanks; 
Maverick Spring; and pools or ponds in 
the Cloverdale Cienega and along 
Cloverdale Creek below Canoncito 
Ranch Tank. Breeding has occurred in 
State Line Tank, and possibly other 
aquatic sites in this unit. Geronimo 
Tank was occupied at the time of listing. 
The occupancy status of the other sites 
at that time is unknown. These tanks 
and Maverick Spring have recent 



records of frogs (2007 to the present) 
and are considered currently occupied, 
with the exception of State Line Tank. 
State Line Tank was reported dry in 
2011, with no available habitat or refuge 
for Chiricahua leopard frogs and no 
frogs observed. It is not known whether 
the tank incurred damage or drought 
caused it to dry. However, because 
Chiricahua leopard frogs disperse from 
Canoncito Ranch Tank into Cloverdale 
Cienega, Cloverdale Creek, and 
surrounding tanks when water is 
present, State Line Tank still contains 
PCE 2. This unit is managed as a 
metapopulation. 



Also included in this unit are 
intervening drainages and uplands 
needed for connectivity among these 
aquatic sites, including: (1) Cloverdale 
Creek from Canoncito Ranch Tank 
downstream, including Cloverdale 
Cienega, and excluding portions of 
Cloverdale Creek and the cienega within 
private lands of Canoncito Ranch; (2) 
from Geronimo Tank downstream in an 
unnamed drainage to its confluence 
with Clanton Draw, then upstream to 
the confluence with an unnamed 
drainage, and upstream in that drainage 
to its headwaters, across a mesa to the 
headwaters of an unnamed drainage, 
then downslope through that drainage 
to State Line Tank; (3) from State Line 
Tank upstream in an unnamed drainage 
to a mesa, then directly overland to the 
headwaters of Cloverdale Creek, and 
then downstream in Cloverdale Creek to 
Javelina Tank; and (4) from Javelina 
Tank downstream in Cloverdale Creek 
to the Canoncito Ranch Tank, to include 
Maverick Spring. 



Special management is required in 
this unit because periodic drought dries 
most of the aquatic sites completely or 
to small pools, which limits population 
growth potential. Nonnative sportfish 
are present at Geronimo Tank and may 
preclude successful recruitment. 
Occurrence of chytridiomycosis in this 
area has not been investigated, but may 
also be a limiting factor. 



Sky Island Alliance is working with 
partners to restore the Cloverdale 
Cienega, which should improve aquatic 
habitats for Chiricahua leopard frogs. 
The owner of the Canoncito Ranch has 
signed onto a safe harbor agreement for 
the Chiricahua leopard frog. Under 
section 4(b)(2) of the Act, the private 
lands in this unit (289 ac (117 ha)) are 
excluded from the final rule for critical 
habitat (see Application of Section 
4(b)(2) of the Act, below). 



Cave Creek Unit 
This unit includes 234 ac (95 ha) of 



Federal lands in the Coronado National 
Forest in the Chiricahua Mountains, 



Cochise County, Arizona. This unit was 
occupied at the time of listing, is 
currently occupied, and currently 
contains both PCEs 1 and 2 to support 
life-history functions essential for the 
conservation of the species. Chiricahua 
leopard frogs and tadpoles were 
released during the fall of 2011, into a 
pond on the Southwestern Research 
Station, where they were initially reared 
in an onsite ranarium. Released frogs are 
expected to distribute themselves 
throughout Cave Canyon during ensuing 
years. 



Included in this unit is an 
approximate 4.76-mi (7.66-km) reach of 
Cave Creek and associated ponds in or 
near the channel, from Herb Martyr 
Pond downstream to the eastern U.S. 
Forest Service boundary. PCEs 1 and 2 
are present. This site will be managed 
as a metapopulation. 



Herb Martyr Pond is the type locality 
for the Chiricahua leopard frog; 
however, no frogs have been observed at 
the site since 1977. This pond requires 
special management because the pool 
behind the dam is entirely silted in, and 
pools at the base of the dam are 
probably not adequate for Chiricahua 
leopard frog survival or reproduction. 
With restoration, this site could support 
a breeding population of Chiricahua 
leopard frogs. The pond below the dam 
at John Hands appears suitable for 
occupancy, but Chiricahua leopard frogs 
have not been recorded there since 
1966. Chiricahua leopard frogs were 
occasionally seen in Cave Creek through 
2002. 



Special management is required in 
this unit because scarcity of water can 
occur in drought years, and bullfrogs 
occur to the east but have never been 
recorded in the unit. The current status 
and past history of chytridiomycosis in 
this unit are unknown. Rainbow trout 
were present and occurred concurrently 
with Chiricahua leopard frogs at Herb 
Martyr Pond, but no trout are currently 
known in the unit. 



The Southwestern Research Station, 
owned by the American Museum of 
Natural History, maintains habitat 
occupied by the Chiricahua leopard 
frog, has signed a safe harbor agreement 
for the Chiricahua leopard frog, and is 
an active participant in recovery. The 
Service and Arizona Game and Fish 
Department (AGFD) are working with 
additional private landowners 
downstream of the designated critical 
habitat to bring them into the safe 
harbor agreement. Under section 4(b)(2) 
of the Act, the American Museum of 
Natural History lands (92 ac (37 ha)) are 
being excluded from critical habitat 
designation (see Application of Section 
4(b)(2) of the Act, below). 
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Leslie Creek Unit 



The unit consists of 26 ac (11 ha) of 
National Wildlife Refuge (NWR) 
(Federal) lands on Leslie Canyon NWR, 
Cochise County, Arizona. This unit is 
designated as critical habitat because it 
was occupied at the time of listing and 
currently contains PCE 1 to support life- 
history functions essential for the 
conservation of the species. 



This unit is a stream system with 
intermittent pools and two small 
impoundments. The upstream boundary 
is the Leslie Canyon NWR, and its 
downstream limit is the crossing of 
Leslie Canyon Road, an approximate 
stream distance of 4,094 ft (1,248 m). 



Chiricahua leopard frogs were present 
in this unit at the time of listing and are 
currently extant. This population is too 
far (24.8 mi (36.7 km)) from the next 
nearest breeding site, North Tank, to be 
part of a metapopulation. Hence it is 
managed as an isolated population. 



Special management is required in 
this unit because drought and lack of 
pools are limiting factors in this unit. 
Also, Chiricahua leopard frogs are 
positive for chytridiomycosis at this 
site, and although they are persisting 
with the disease, the population is not 
robust, and the effects of the disease 
may be responsible in part. Bullfrogs 
occur in ponds to the east, but have 
never been recorded in Leslie Creek. 



The endangered plant Lilaeopsis 
schaffneriana var. recurva (Huachuca 
water-umbel), endangered Yaqui chub 
(Gila purpurea), and endangered Yaqui 
topminnow (Poeciliopsis occidentalis 
sonoriensis) all occur in Leslie Creek, 
and the area is managed to conserve the 
aquatic and riparian habitats of the 
canyon. While current management 
prescriptions for the Yaqui fishes will 
benefit the Chiricahua leopard frog in 
this area, additional actions may be 
necessary to conserve and recover the 
Chiricahua leopard frog in this area. A 
landowner adjacent to the the refuge has 
signed a safe harbor agreement for the 
Chiricahua leopard frog and other 
species. With future habitat renovations 
and population reestablishments, there 
is some potential for developing 
additional populations of Chiricahua 
leopard frogs in this area, which could 
form a metapopulation with the Leslie 
Canyon population. 



Rosewood and North Tanks Unit 



This was a proposed unit that 
includes 19 ac (8 ha) of private land and 
78 ac (31 ha) of land owned by the 
Arizona State Land Department in the 
San Bernardino Valley, Cochise County, 
Arizona. For this final rule, we are 
excluding all 97 ac (39 ha) of this unit 



under section 4(b)(2) of the Act (see 
Application of Section 4(b)(2) of the Act, 
below). Therefore, this unit is not being 
designated as critical habitat in this 
final rule. 



Recovery Unit 4 (Piñaleno-Galiuro- 
Dragoon Mountains, Arizona) 



Deer Creek Unit 
This unit consists of 17 ac (7 ha) of 



Federal lands in the Coronado National 
Forest, 69 ac (28 ha) of Arizona State 
Land Department lands, and 34 ac (14 
ha) of private lands in the Galiuro 
Mountains, Graham County, Arizona. 
This unit was occupied at the time of 
listing and contains the features 
essential to the conservation of the 
species (PCEs 1 and 2). 



Included in designated critical habitat 
are Home Ranch, Clifford’s, Vermont, 
and Middle Tanks, a series of 10 
impoundments on the Penney Mine 
lease, and intervening drainages, 
primarily Deer Creek, and associated 
uplands and ephemeral tanks that 
provide corridors for movement among 
these tanks. Breeding has been 
confirmed on Deer Creek above 
Clifford’s Tank, and in Home Ranch and 
Vermont Tanks, and is suspected in the 
other three sites named above when 
water is present long enough for 
tadpoles to metamorphose into adults (3 
to 9 months). Home Ranch Tank 
supports a large population of 
Chiricahua leopard frogs. This unit 
functions as a metapopulation. 
Intervening drainages include: (1) Deer 
Creek from a point where it exits a 
canyon and turns abruptly to the east, 
upstream to its confluence with an 
unnamed drainage, upstream in that 
drainage to a confluence with four other 
drainages, upstream from that 
confluence in the western drainage to 
Clifford’s Tank, upstream from that 
confluence in the west-central drainage 
to an unnamed tank, then directly 
overland southeast to another unnamed 
tank, then downstream from that tank in 
an unnamed drainage to the 
aforementioned confluence and 
upstream in that unnamed drainage to a 
saddle, and downstream from that 
saddle in an unnamed drainage to its 
confluence with an unnamed tributary 
to Gardner Canyon, and upstream in 
that unnamed tributary to Home Ranch 
Tank; (2) from the largest of the Penney 
Mine Tanks directly overland and 
southwest to an unnamed tank, and 
downstream from that tank in an 
unnamed drainage to the 
aforementioned confluence, to include 
another unnamed tank situated in that 
drainage; (3) from Vermont Tank 
directly overland and east to Deer Creek; 



and (4) from Middle Tank upstream in 
an unnamed drainage to a saddle, and 
then directly downslope to Deer Creek. 



Special management is required in 
this unit to alleviate periodic drought, 
which results in breeding sites drying. 
During a severe drought in 2002, all but 
one of the waters in the unit dried. 
Frogs reportedly died for unknown 
reasons in the 1980s (Goforth 2005, p. 
2), possibly indicative of 
chytridiomycosis; however, no 
Chiricahua leopard frogs have tested 
positive for the disease from this unit. 
The only nonnative aquatic predator 
recorded in this unit is the barred tiger 
salamander. 



Recovery work has occurred in this 
unit, including head-starting of egg 
masses and reestablishment and 
augmentation of populations. The 
Service, AGFD, Arizona State Land 
Department, and an agate miner (Penney 
Mine Tanks) have drafted a 
conservation plan for managing habitats 
on the mine lease, but funds are lacking 
to implement that plan. 



Oak Spring and Oak Creek Unit 



This unit consists of 27 ac (11 ha) of 
Federal lands in the Coronado National 
Forestin the Galiuro Mountains, Graham 
County, Arizona. 



Occupancy status at the time of listing 
was unknown. We consider this unit to 
have been unoccupied at the time of 
listing for the purpose of this critical 
habitat designation. We have 
determined this unit to be essential to 
the conservation of the species because 
this unit contains important breeding 
sites necessary for recovery. It is just 
north of Deer Creek, but is too far (about 
1.6 mi (2.6 km)) overland (via straight- 
line distance) from the nearest aquatic 
sites (Home Ranch and Clifford’s Tanks) 
in that unit. Connectivity is further 
complicated by a ridgeline between Oak 
Spring and Home Ranch Tank. Hence, 
this unit is managed as an isolated 
population. Additionally, both PCEs 1 
and 2 are present in this unit. 



This unit is currently occupied; 
however, the site does not support 
enough Chiricahua leopard frogs to be 
considered a robust population. This 
unit is an approximate 1.06-mi (1.71- 
km) intermittent reach of an incised 
canyon punctuated by pools of varying 
permanence, from Oak Spring 
downstream in Oak Creek to where a 
hiking trail intersects the creek. The 
largest pool, Cattail Pool, typically 
contains water and supports several 
breeding Chiricahua leopard frogs. The 
stream reach designated for critical 
habitat includes the area where 
Chiricahua leopard frogs occur. 
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The primary threat in this unit is 
extended periods of drought, which 
have caused all the pools to be subject 
to reduction or drying. Cattail Pool is 
spring-fed, and is likely the last pool to 
dry. Oak Spring is also used for water 
developments, which may limit the 
capability of the site to support frogs. 
Chiricahua leopard frogs have been 
headstarted and released at this site to 
augment the population. 



Dragoon Mountains Unit 
This unit includes 74 ac (30 ha) of 



Federal lands in the Coronado National 
Forest in Cochise County, Arizona. This 
unit is designated as critical habitat 
because it was occupied at the time of 
listing and currently contains PCEs 1 
and 2 to support life-history functions 
essential for the conservation of the 
species. 



Shaw Tank and Tunnel Spring in 
Middlemarch Canyon are designated as 
critical habitat in this unit and are 
currently occupied breeding sites. The 
latter is a robust population that was 
occupied at the time of listing. Shaw 
Tank is a reestablishment site that was 
not known to be occupied in 2002. 



Also included in the designated 
critical habitat is Halfmoon Tank, which 
supported a robust population of 
Chiricahua leopard frogs until 2002. It is 
unknown whether this tank supported 
Chiricahua leopard frogs at the time of 
listing. PCE 1 at Halfmoon Tank has 
been compromised by siltation and 
recent drought, which affects the 
amount and persistence of water. The 
tank is in need of renovation so that it 
may again dependably hold water and 
support breeding. 



Special management is required in 
this unit because currently not enough 
breeding sites exist to comprise a 
metapopulation (four are necessary) in 
this unit. However, with additional 
habitat creation or renovation, a 
metapopulation may be possible, which 
is needed for this Recovery Unit (the 
only other metapopulation in this 
Recovery Unit is in Deer Creek). 



Also included in this critical habitat 
designation are intervening drainages 
for connectivity, including Stronghold 
Canyon from Halfmoon Tank to Cochise 
Spring, then upstream in an unnamed 
canyon to Shaw Tank, and continuing 
upstream to the headwaters of that 
canyon, across a saddle and 
downstream in Middlemarch Canyon to 
Tunnel Spring. 



Special management is also required 
in this unit because of scarcity of 
suitable breeding habitat and loss of that 
habitat during drought. Tunnel Spring is 
spring-fed and thus buffered against 
drought; however, Shaw and Halfmoon 



Tanks are filled with runoff. Neither 
nonnative predators nor 
chytridiomycosis has been noted in 
these populations and habitats, although 
if introduced either would constitute an 
additional threat. 



Recovery work, including 
headstarting of eggs collected from 
Tunnel Spring and establishment of a 
new population at Shaw Tank with 
reared tadpoles and frogs, has been 
accomplished in this unit, and the U.S. 
Forest Service’s livestock permittee has 
been a participant in those recovery 
activities. 



Recovery Unit 5 (Mogollon Rim-Verde 
River, Arizona) 



Buckskin Hills Unit 



This unit includes 232 ac (94 ha) of 
Federal lands in the Coconino National 
Forest in Yavapai County, Arizona. This 
unit is designated as critical habitat 
because it was occupied at the time of 
listing and has the features essential to 
the conservation of the species (PCEs 1 
and 2). 



Included in this designated critical 
habitat unit are six tanks occupied at the 
time of listing (Sycamore Basin, Middle, 
Walt’s, Partnership, Black, and 
Buckskin) that form a metapopulation. 
Frogs currently occur at Middle and 
Walt’s Tanks. Also included in the 
critical habitat designation are two tanks 
occupied in 2001 that probably dried 
during a drought in 2002: Doren’s Defeat 
and Needed Tanks. The former holds 
water well in years with average 
precipitation and is about 0.5 mi (0.8 
km) from Partnership Tank and 0.67 mi 
(1.07 km) from Walt’s Tank. Needed 
Tank may not hold water long enough 
for breeding, but it provides a habitat for 
dispersing frogs. 



This designated critical habitat also 
includes drainages and uplands likely 
used as dispersal corridors among these 
tanks, including: (1) From Middle Tank 
downstream in Boulder Canyon to its 
confluence with an unnamed drainage 
that comes in from the northwest, to 
include Black Tank, then upstream in 
that unnamed drainage to a saddle, to 
include Needed Tank, downstream from 
the saddle in an unnamed drainage to 
its confluence with another unnamed 
drainage, downstream in that drainage 
to the confluence with an unnamed 
drainage, to include Walt’s Tank, and 
upstream in that unnamed drainage to 
Partnership Tank; (2) from Doren’s 
Defeat Tank upstream in an unnamed 
drainage to Partnership Tank; (3) from 
the confluence of an unnamed drainage 
with Boulder Canyon west to a point 
where the drainage turns southwest, 
then directly overland to the top of 



Sycamore Canyon, and then 
downstream in Sycamore Canyon to 
Sycamore Basin Tank; and (4) from 
Buckskin Tank upstream in an unnamed 
drainage to the top of that drainage, then 
directly overland to an unnamed 
drainage that contains Walt’s Tank. 



Special management is required in 
this unit because of nonnative species 
and drought. Divide Tank, which is 
adjacent to Highway 260, has supported 
nonnatives in the past and is a likely 
place for future illegal stockings of 
nonnative predatory fish or bullfrogs. If 
established, nonnatives could spread to 
sites designated in this rule as critical 
habitat. All of the tanks designated as 
critical habitat are filled by runoff; 
hence, they are vulnerable to drying 
during drought. When the species was 
proposed for listing, the populations in 
the Buckskin Hills were unknown; 
however, during 2000–2001, frogs were 
found at 11 sites. After a severe drought 
in 2002, frogs only remained at 
Sycamore Basin and Walt’s Tanks. 
Because the tanks depend on runoff, 
and as most tanks went dry in 2002, 
protecting more than the minimum four 
breeding sites needed for a 
metapopulation is warranted. 
Chytridiomycosis has not been found in 
any frogs in the Buckskin Hills; 
however, the disease occurs in Arizona 
treefrogs (Hyla wrightorum) and western 
chorus frogs (Pseudacris triseriata) less 
than 10 mi (16 km) to the east, and frogs 
collected from Walt’s Tank 
subsequently tested positive for the 
disease in captivity. It is unknown 
whether they contracted the disease in 
the wild or while captive. 



Much recovery work has been 
accomplished in this unit, including 
captive rearing, population 
reestablishments, tank renovations, 
erosion control, fencing, and 
elimination of nonnative predators such 
as nonnative fish and crayfish. 



Crouch, Gentry, and Cherry Creeks, and 
Parallel Canyon Unit 



This unit includes 334 ac (135 ha) of 
Federal lands in the Tonto National 
Forest, 64 ac (26 ha) of AGFD lands, and 
6 ac (3 ha) of private lands in Gila 
County, Arizona. This unit is designated 
as critical habitat because it was 
occupied at the time of listing and 
currently contains PCEs 1 and 2 to 
support life-history functions essential 
for the conservation of the species. 



Included as designated critical habitat 
are Trail Tank, HY Tank, Carroll Spring, 
West Prong of Gentry Creek, Pine 
Spring, and portions of Cherry and 
Crouch Creeks, all of which provide 
breeding or potential breeding habitat. 
Also included are intervening drainages 
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and uplands needed for connectivity 
among breeding sites, including: (1) 
Cherry Creek from Rock Spring 
upstream to its confluence with an 
unnamed drainage, upstream in that 
drainage and across a saddle, then 
downstream in an unnamed drainage to 
Trail Tank; (2) Crouch Creek from its 
headwaters just south of Highway 288 
downstream to an unnamed drainage 
leading to Pine Spring, to include 
Cunningham Spring and Carroll Spring, 
then upstream in that unnamed 
drainage from Crouch Creek to Pine 
Spring; (3) from HY Tank downstream 
in an unnamed drainage to Cherry 
Creek, to include Bottle Spring; (4) from 
Cunningham Spring east across a low 
saddle to West Prong of Gentry Creek 
where the creek turns southwest; and (5) 
from Bottle Spring south over a low 
saddle to the headwaters of Crouch 
Creek. 



At the time of listing, Chiricahua 
leopard frogs occurred in Crouch Creek, 
Carroll Spring, HY Tank, Bottle Spring, 
and West Prong of Gentry Creek. Trail 
Tank has nearly permanent water and is 
in the Parallel Canyon drainage, but 
close to the divide with Cherry Creek. 
In May 2010, it was renovated to remove 
a breeding population of bullfrogs and 
green sunfish. Additional follow-up 
removal of bullfrogs occurred in July 
2010 and again in May 2011, after 
bullfrog tadpoles were rediscovered in 
Trail Tank in the fall of 2010. Bullfrogs 
at the nearby ephemeral unnamed 102 
Roadside Tank were also eliminated in 
2010. Special management is required 
in this unit because of bullfrogs. Once 
bullfrogs are confirmed absent, plans 
will move forward to translocate 
Chiricahua leopard frogs to Trail Tank. 



Chiricahua leopard frogs were moved 
to Pine Spring in 2006, and habitat work 
was accomplished there to improve pool 
habitats. However, no frogs were 
observed during a site visit in May 2010. 
The connectivity of Pine Spring to 
Cunningham Spring and other sites 
upstream in Crouch Creek is 
complicated by a waterfall below 
Cunningham Spring; however, an 
overland route of less than a mile 
provides access around the waterfall. 



Chiricahua leopard frogs were first 
noted in Cherry Creek in 2008, just 
before additional frogs were released 
into that site. Reproduction has been 
noted, and Chiricahua leopard frogs 
were observed in Cherry Creek in 2010. 



Special management is required in 
this unit because of predation by 
nonnative species, including bullfrogs, 
crayfish, and sportfish; 
chytridiomycosis, which was found in a 
Cherry Creek frog in 2009; and scarcity 
of water. None of the populations are 



robust due to the small size of breeding 
habitats. We believe that Trail Tank may 
provide enough aquatic habitat for a 
robust population. 



Ellison and Lewis Creeks Unit 
This unit includes 83 ac (34) of 



Federal lands in the Tonto National 
Forest and 15 ac (6 ha) of private lands 
in Gila County, Arizona. 



Occupancy status at the time of listing 
was unknown. We consider this unit to 
have been unoccupied at the time of 
listing for the purpose of this critical 
habitat designation. We have 
determined this unit to be essential to 
the conservation of the species because 
it contains important breeding habitat 
needed for recovery. Chiricahua leopard 
frogs have occasionally been found in 
Ellison Creek. In 1998, small numbers of 
frogs were observed, but were not seen 
again until 2006. Despite intensive 
surveys, no frogs were found in 2007 or 
2008. In 2009, egg masses from Crouch 
Creek were headstarted, and tadpoles 
and subadult frogs were stocked at the 
four sites listed above as potential 
breeding sites. Frogs from those releases 
appeared to be persisting at all four sites 
in 2010. Additional releases of Crouch 
Creek frogs occurred in July 2010. 
Additionally, this unit contains both 
PCEs 1 and 2. 



Included in this critical habitat 
proposal are potential breeding sites at 
Moore Saddle Tank #2, Ellison Creek 
just east of Pyle Ranch, Lewis Creek 
downstream of Pyle Ranch, and Low 
Tank. Intervening drainages that 
provide connectivity among the latter 
three sites are also designated as critical 
habitat as follows: (1) Unnamed 
tributary to Ellison Creek from its 
confluence with an unnamed drainage 
downstream to Ellison Creek; (2) then 
directly west across the Ellison Creek 
floodplain and over a low saddle to 
Lewis Creek below Pyle Ranch; (3) then 
downstream in Lewis Creek to its 
confluence with an unnamed drainage; 
and (4) then upstream in that unnamed 
drainage to Low Tank. 



Moore Saddle Tank #2 is about 0.8 mi 
(1.3 km) overland from Low Tank. 
Hence, it is within the one-mile 
overland distance for reasonable 
dispersal likelihood. However, there are 
four drainages that bisect that route, and 
it is likely that any Chiricahua leopard 
frogs traversing those uplands would 
move down or upstream in one of those 
drainages rather than crossing them. As 
a result, Moore Saddle Tank #2 will be 
managed as an isolated and potentially 
robust population, leaving the other 
sites one short of the four needed to 
form a metapopulation. However, no 
other sites in the area are known that 



contain the PCEs or have the potential 
for developing the PCEs. Additional 
exploration of the area, and likely some 
habitat renovation, will be needed to 
secure a fourth site. 



Recovery Unit 6 (White Mountains- 
Upper Gila, Arizona and New Mexico) 



Concho Bill and Deer Creek Unit 



This unit includes 17 ac (7 ha) of 
Federal lands in the Apache-Sitgreaves 
National Forest in Apache County, 
Arizona. 



Occupancy status at the time of listing 
was unknown. We consider this unit to 
have been unoccupied at the time of 
listing for the purpose of this critical 
habitat designation. We have 
determined this unit to be essential to 
the conservation of the species because 
it contains important breeding habitat 
necessary for recovery. This is an 
isolated population that was established 
through captive breeding and 
translocation of stock from Three Forks, 
which is also in Recovery Unit 6 in 
Arizona. Frogs were first released at the 
spring pool in 2000; subsequent releases 
have augmented the population. 
Whether or not the frogs persisted after 
that initial release until the time of 
listing is unknown. The population is 
small, and generally only a few frogs if 
any are detected during surveys. 



Included in this critical habitat 
designation is a spring at Concho Bill 
and a meadow-ephemeral stream reach 
extending for approximately 2,667 ft 
(813 m) below the spring. Additionally, 
PCE 1 is present in this unit. 



The primary threat is the limited pool 
habitat for breeding and overwintering, 
which thus far has limited the size of 
the population. Small populations are 
subject to extirpation from random 
variations in demographics of age 
structure and sex ratio, and from disease 
and natural events (Service 2007, p. 38). 
In addition, crayfish are nearby in the 
Black River and could invade this site. 



Campbell Blue and Coleman Creeks 
Unit 



The unit includes 174 ac (70 ha) of 
Federal lands in the Apache-Sitgreaves 
National Forest in Greenlee County, 
Arizona. This unit is designated as 
critical habitat because it was occupied 
at the time of listing and currently 
contains PCE 1 to support life-history 
functions essential for the conservation 
of the species. 



Included as critical habitat is an 
approximate 2.04-mi (3.28-km) reach of 
Campbell Blue Creek from the western 
boundary of Luce Ranch upstream to the 
Coleman Creek confluence, and 
Coleman Creek from its confluence with 
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Campbell Blue Creek upstream to its 
confluence with Canyon Creek, an 
approximate stream distance of 1.04 mi 
(1.68 km). 



This unit is too far from other known 
Chiricahua leopard frog populations to 
be considered part of a metapopulation. 
The nearest population is about 12.2 mi 
(19.6 km) to the northwest in the 
Concho Bill and Deer Creek Unit. Frogs 
were observed in Campbell Blue and 
Coleman Creeks in 2002, and then again 
in 2010. No more than a few frogs were 
seen during surveys (e.g., two were 
observed in 2010); however, the site is 
difficult to survey with its complex 
habitat characteristics, and frogs may 
easily elude observation. 



Special management is required in 
this unit because crayfish and rainbow 
trout are present throughout this stream 
system, which likely limit recruitment 
of frogs. In 2010, the creeks had 
numerous beaver (Castor canadensis) 
ponds and vegetation cover that are 
probably important as protection from 
predators. Off-channel pools provide 
better habitat than swiftly moving, 
shallow creeks. The presence of 
chytridiomycosis has not been 
investigated in this unit. 



Tularosa River Unit 
This unit contains 335 ac (135 ha) of 



Federal lands in the Gila National Forest 
and 1,575 ac (637 ha) of private lands 
in Catron County, New Mexico. This 
unit is designated as critical habitat 
because it was occupied at the time of 
listing and currently contains both PCEs 
1 and 2 to support life-history functions 
essential for the conservation of the 
species. 



This unit is an approximate 19.3-mi 
(31.1-km) reach of the Tularosa River 
from Tularosa Spring downstream to the 
entrance to the canyon below Hell Hole. 
Frogs were observed in this reach in 
2002, at the time of listing, and continue 
to persist. This unit is isolated from 
other populations, but is a large system 
potentially capable of supporting a 
robust population. 



Special management is required in 
this unit because in 2009, small 
numbers of frogs were found at two sites 
in the unit. The frogs may occur 
throughout this reach of the river, but 
breeding is likely limited to isolated 
localities where nonnative predators are 
rare or absent. Crayfish and rainbow 
trout are present, and bullfrogs have 
recently been found downstream of the 
Apache Creek confluence and just 
below Hell Hole. Both bullfrogs and 
crayfish are relatively recent arrivals to 
this system. Chytridiomycosis is also 
present. The first Chiricahua leopard 
frogs to test positive for the disease in 



New Mexico (1985) were found at 
Tularosa Spring. The frogs were found 
at that site through 2005, but none have 
been observed since. A robust 
population was also present nearby at a 
pond in a tributary to Kerr Canyon, in 
Kerr Canyon, and at Kerr Spring, but 
experienced a die-off from 
chytridiomycosis in 2009; it is unknown 
if frogs persist in those areas today. 
Chytridiomycosis is considered a 
serious threat in this unit. 



The designated critical habitat 
extends just below Hell Hole, but not 
farther, because Chiricahua leopard 
frogs have not persisted below Hell Hole 
since the 1980s, likely because the area 
lacks the physical or biological features 
to support life-history functions. 



Deep Creek Divide Area Unit 
This unit consists of 408 ac (165 ha) 



of Federal lands in the Gila National 
Forest and 102 ac (41 ha) of private 
lands in Catron County, New Mexico. 
This unit is designated as critical habitat 
because it was occupied at the time of 
listing and currently contains both PCEs 
1 and 2 to support life-history functions 
essential for the conservation of the 
species. 



Included as designated critical habitat 
are three livestock tanks (Long Mesa, 
Cullum, and Burro Tanks) in the Deep 
Creek Divide area and connecting 
reaches of North and South Fork of 
Negrito Creek above their confluence. 
Long Mesa Tank is currently occupied; 
surveys in 2010 did not find frogs at 
Cullum Tanks or the North Fork of 
Negrito Creek, although Chiricahua 
leopard frogs occupied these sites in 
2009. Frogs were last found in South 
Fork of Negrito Creek in 2006, and at 
Burro Tank in 2002. Four 
impoundments on private lands along 
South Fork of Negrito Creek have not 
been surveyed for frogs; however, it is 
presumed they serve or once served as 
habitat for Chiricahua leopard frogs. 
Long Mesa, Cullum, and Burro Tanks, 
and the South Fork of Negrito Creek, 
were occupied at the time of listing. 



Also included in this designated 
critical habitat are intervening drainages 
and uplands for movement among these 
breeding sites as follows: (1) From Burro 
Tank downstream in Burro Canyon to 
Negrito Creek, then upstream in Negrito 
Creek to the confluence of South Fork 
and North Fork of Negrito Creek; (2) 
from Long Mesa Tank overland and east 
to Shotgun Canyon, then downstream in 
that canyon to Cullum Tank; and (3) 
from Cullum Tank downstream in 
Shotgun and Bull Basin Canyons to an 
unnamed drainage, then upstream in 
that drainage to its confluence with a 
minor drainage coming off Rainy Mesa 



from the east-northeast, then upstream 
in that drainage and across Rainy Mesa 
to Burro Tank. 



Special management is required in 
this unit because populations have 
suffered from chytridiomycosis. A 
complex of tanks, springs, and streams 
in the Deep Creek Divide area was once 
a stronghold for the Chiricahua leopard 
frog on the Gila National Forest. 
However, most of those populations 
contracted the disease, suffered die-offs, 
and disappeared. Chiricahua leopard 
frogs on the North Fork of Negrito Creek 
were few in number and appeared sick 
in 2008. Their possible absence in 2010 
may be a result of a disease-related die- 
off. 



Main Diamond Creek Unit 
This unit consists of 53 ac (21 ha) of 



Federal lands in the Gila National Forest 
and along Main Diamond Creek 
downstream of Links Ranch, Catron 
County, New Mexico. This unit is 
designated as critical habitat because it 
was occupied at the time of listing and 
currently contains PCE 1 to support life- 
history functions essential for the 
conservation of the species. 



This site currently supports a robust 
population. Chiricahua leopard frogs 
may occur periodically or regularly at 
an impoundment at Links Ranch, but 
that impoundment also contains 
bullfrogs and may have sportfish. This 
designated critical habitat includes an 
approximate 3,980-ft (1,213-m), 
perennial or nearly perennial reach of 
Main Diamond Creek from the 
downstream (western) boundary of 
Links Ranch downstream through a 
meadow to the confluence of a drainage 
that comes in from the south, which is 
also where the creek enters a canyon. 
This population is about a 4.6-mi (7.4- 
km), straight-line distance over rugged 
terrain to the next nearest population at 
Beaver Creek. As a result, it is managed 
as an isolated, robust population. 



Special management is required in 
this unit because bullfrogs at the 
impoundment likely prey upon 
Chiricahua leopard frogs. Also, 
chytridiomycosis has not been found in 
this population, but is a potential threat. 
The creek is primarily privately owned, 
and the landowner’s future plans 
regarding land management in the area 
are unknown. 



Beaver Creek Unit 
This unit consists of 132 ac (54 ha) of 



Federal lands in the Gila National Forest 
and 25 ac (10 ha) of private lands near 
Wall Lake, Catron County, New Mexico. 
This unit is an approximate 5.59-mi 
(8.89-km) portion of Beaver Creek 
beginning at a warm spring and running 
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downstream to its confluence with 
Taylor Creek. Below that confluence, 
the stream is known as the East Fork of 
the Gila River. 



Occupancy status at the time of listing 
was unknown. We consider this unit to 
have been unoccupied at the time of 
listing for the purpose of this critical 
habitat designation. We have 
determined this unit to be essential to 
the conservation of the species because 
Beaver Creek could support a robust 
population as it contains important 
breeding sites necessary for recovery. 
The nearest known population of 
Chiricahua leopard frogs is at Main 
Diamond Creek, approximately a 4.6-mi 
(7.4-km), straight-line distance away 
over rugged terrain. As a result, this site 
is managed as an isolated population. 
Additionally, PCE 1 is present in this 
unit. 



Chiricahua leopard frogs are currently 
present; however, the population is not 
well studied. The main threat in this 
unit is nonnative predators. Rainbow 
trout, bass (Micropterus sp.), and 
bullfrogs reportedly occur along Beaver 
Creek with Chiricahua leopard frogs, 
although trout are limited to the cooler 
waters near the confluence with Taylor 
Creek (Johnson and Smorynski 1998, 
pp. 44–45). The mechanisms by which 
Chiricahua leopard frogs coexist with 
these nonnative predators are unknown. 
However, habitat complexity and 
adequate cover are likely important 
features that may need special 
management. Also, if chytridiomycosis 
is present in this unit, the spring at the 
upstream end of the unit is a warm 
spring, which may help frogs survive 
with the disease (Johnson and 
Smorynski 1998, p. 45; Service 2007, 
p. 26). 



Kerr Canyon Unit 
This unit contains 19 ac (8 ha) of 



Federal lands in the Gila National Forest 
land and 6 ac (2 ha) of private land in 
Catron County, New Mexico. The 1.0-mi 
(1.6-km) reach extends from Kerr 
Spring, located on the Gila National 
Forest, through an intermittent drainage 
to Kerr Canyon Pond (sometimes 
referred to as the Kerr Canyon Trick 
Tank) to include the adjacent private 
property in Kerr Canyon. This unit is 
designated as critical habitat because it 
was occupied at the time of listing and 
currently contains PCE 1 to support life- 
history functions essential for the 
conservation of the species. 



Our records indicate that this area 
contained a robust breeding population 
of Chiricahua leopard frogs from 2002 
through 2007 (Service 2008, pp. 1–2). 
However, during surveys conducted in 
2008 and 2009, few individuals were 



observed (Service 2009a, p. 2). We 
believe the population experienced a 
mass mortality event or die-off from 
chytridiomycosis (Service 2009a, p. 2; 
Service 2009b, p. 1; Service 2009c, p. 1). 
Tiger salamanders have also recently 
been found in Kerr Canyon Pond 
(Service 2009a, p. 2); however, the 
abundance of these Chiricahua leopard 
frog predators is currently unknown. 
Partial surveys of Kerr Canyon Creek 
and Pond were conducted in 2010 and 
2011, with no Chiricahua leopard frogs 
observed; however, the area is still 
considered potentially occupied until 
more complete surveys can be 
conducted to determine whether 
Chiricahua leopard frogs persist in the 
area. 



Kerr Canyon will be managed as an 
isolated population, as it is currently 
separated from other populations in 
Tularosa Creek that are at least 6.5 mi 
(10.4 km) away. As recently as 2007, 
Kerr Canyon supported a robust 
breeding population (Service 2007a, 
p. 2). However, the current population 
status is greatly reduced from 2007 
numbers, or may possibly be extirpated. 
We suspect that observed declines in 
Chiricahua leopard frog abundance can 
be attributed to chytridiomycosis or 
predation. Because of the disease and 
competition with nonnative species, we 
find that the essential features in this 
area may require special management 
considerations or protection. 



West Fork Gila River Unit 
This unit contains 177 ac (72 ha) of 



Federal lands in the Gila National Forest 
in Catron County, New Mexico. This 
7.0-mi (11.2-km) reach runs from 
Turkeyfeather Spring, through an 
intermittent drainage to the confluence 
with the West Fork Gila River, then 
downstream in the West Fork Gila River 
to confluence with White Creek. Within 
this unit, the Upper West Fork is 
divided into two perennial segments by 
a 1.2-mi (2.0-km) long, ephemeral reach 
between Turkeyfeather Creek and White 
Creek. The area within this unit was 
occupied at the time of listing and 
currently contains PCE 1 to support life- 
history functions essential for the 
conservation of the species. 



The West Fork Gila River unit was 
occupied at the time of listing, and 
Chiricahua leopard frogs are currently 
present. The species has been observed 
in West Fork Gila River since 1995, with 
reproduction observed in 2001 (Blue 
Earth Ecological Consultants 2002, pp. 
16–17; Service 2007, pp. B–64; Service 
2009, p. 15). The population is not well 
studied; however, this section of the 
West Fork Gila River is long enough that 
it could support a robust population. 



This unit will be managed as an isolated 
population because it is likely occupied 
by low numbers of frogs and the nearest 
known, robust breeding population 
occurs in the Main Diamond Creek Unit, 
which is more than 5 mi (8 km) away 
along a perennial water course. Special 
management is required in this unit 
because there may be some potential for 
linking these populations if aquatic 
habitat between the units could be 
identified, renovated as needed, and 
populations of frogs established. 
However, potential sites and the 
presence or absence of PCE 2 in these 
connecting areas have not been 
investigated in any detail. 



Also, special management is required 
because chytridiomycosis has been 
found on Chiricahua leopard frogs 
within this unit. The Gila National 
Forest considers this unit to be free of 
nonnative predators. 



Recovery Unit 7 (Upper Gila-Blue River, 
Arizona and New Mexico) 



Left Prong of Dix Creek Unit 



This unit contains 13 ac (5 ha) of 
Federal lands in the Apache-Sitgreaves 
National Forest in Greenlee County, 
Arizona. 



Occupancy status at the time of listing 
was unknown. We consider this unit to 
have been unoccupied at the time of 
listing for the purpose of this critical 
habitat designation. We have 
determined this unit to be essential to 
the conservation of the species because 
it contains breeding habitat necessary 
for recovery. Additionally, this unit 
contains PCE 1. 



This reach runs from a warm spring 
above ‘‘The Hole’’ and continues to the 
confluence with the Right Prong of Dix 
Creek, an approximate stream distance 
of 4,248 ft (1,296 m). This population 
was discovered in 2003; Chiricahua 
leopard frogs were observed again in 
2005. In 2010, the warm spring was not 
surveyed because a large boulder has 
lodged itself in the canyon, blocking 
access to the spring. In 2003, Chiricahua 
leopard frogs were also reported from 
below a warm spring in the Right Prong 
of Dix Creek. However, surveys in 2010 
only found lowland leopard frogs. 
Currently, the population in the Left 
Prong is isolated. 



The next nearest known Chiricahua 
leopard frog population is at Rattlesnake 
Pasture Tank, about a 6.0-mi (9.6-km), 
straight-line distance over rough terrain. 
A number of stock tanks have potential 
to connect these two sites and form a 
metapopulation; however, they have not 
been investigated in enough detail to 
understand whether PCEs are present or 
have the potential to be developed. No 
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Chiricahua leopard frogs have ever been 
found in these tanks. 



This designated critical habitat 
overlaps that of critical habitat for Gila 
chub, which provides a level of 
protection for this unit. A healthy 
population of Gila chub, as well as other 
native fish, occurs in the Left Prong of 
Dix Creek. A natural rock barrier about 
a mile below the confluence of the Right 
and Left Prongs serves as a barrier to 
upstream movement of nonnative fish 
from the San Francisco River. The warm 
waters of the spring may allow 
persistence of Chiricahua leopard frogs 
if chytridiomycosis is present or if it 
colonizes this area in the future. A 
rough dirt road crosses the left prong of 
Dix Creek in the designated critical 
habitat unit. The major related threat is 
likely sediment flowing into the stream. 



Rattlesnake Pasture Tank and 
Associated Tanks Unit 



This unit contains 59 ac (24 ha) of 
Federal lands in the Apache-Sitgreaves 
National Forest in Greenlee County, 
Arizona. 



Occupancy status at the time of listing 
was unknown. We consider this unit to 
have been unoccupied at the time of 
listing for the purpose of this critical 
habitat designation. We have 
determined this unit to be essential to 
the conservation of the species because 
it contains three tanks, along with 
dispersal corridors, that could help 
support a metapopulation. Additionally, 
both PCEs 1 and 2 are present in this 
unit. 



Included in the designated critical 
habitat are three stock tanks: Rattlesnake 
Pasture, Rattlesnake Gap, and Buckhorn. 
Also included are intervening drainages 
and uplands for connectivity, including: 
(1) From Rattlesnake Pasture Tank 
downstream in an unnamed drainage to 
Red Tank Canyon (including Buckhorn 
Tank), then upstream in Red Tank 
Canyon to Rattlesnake Gap Tank; and 
(2) from Rattlesnake Gap Tank upstream 
in an unnamed drainage to its 
confluence with a minor drainage, then 
upslope to a saddle, and across that 
saddle and directly downslope to 
Rattlesnake Pasture Tank. 



Chiricahua leopard frogs were 
discovered at Rattlesnake Pasture Tank 
in 2003, and are currently extant. The 
species has not been found at 
Rattlesnake Gap or Buckhorn Tanks; 
however, all three tanks are well 
connected via drainages to allow 
movement of frogs from Rattlesnake 
Pasture Tank to the other tanks. 
Rattlesnake Gap and Buckhorn Tanks 
have historically contained water. Other 
tanks in the area, including Cold Spring 
Mountain Tank and Rattlesnake Tanks 



#1 and 2, do not hold water for a long 
enough period to support a breeding 
population of frogs, and Chiricahua 
leopard frogs have not been found at 
these other tanks. The three tanks 
designated could help support a 
metapopulation; however, habitat work 
that secures water availability will be 
needed to achieve the fourth breeding 
site of the metapopulation. 



The major threat in this unit is 
nonnative predators, such as tiger 
salamanders, that occur in all three 
tanks and likely prey upon Chiricahua 
leopard frogs. However, a healthy 
population of Chiricahua leopard frogs 
occurs with native Arizona tiger 
salamanders at Rattlesnake Pasture 
Tank. Three juvenile to small adult 
bullfrogs, which were likely immigrants 
from another site, were found at 
Rattlesnake Gap Tank in June 2010. 
There is potential for bullfrogs to 
become established at Rattlesnake Gap 
Tank. These tanks are filled by rainfall, 
but Rattlesnake Pasture Tank may be 
spring-fed as well. Nonetheless, there is 
some risk that these tanks, particularly 
Buckhorn Tank, could dry during an 
extended drought. 



Coal Creek Unit 
This unit consists of 7 ac (3 ha) of 



Federal lands in the Apache-Sitgreaves 
National Forest in Greenlee County, 
Arizona. This is an approximate 3,447- 
ft (1,051-m) reach of Coal Creek from 
Highway 78 downstream to the 
confluence with an unnamed drainage. 



Occupancy status at the time of listing 
was unknown. We consider this unit to 
have been unoccupied at the time of 
listing for the purpose of this critical 
habitat designation. We have 
determined this unit to be essential to 
the conservation of the species because 
it contains important breeding habitat 
necessary for recovery. This creek dries 
to isolated pools, without the effect of 
snowmelt and summer precipitation, 
where Chiricahua leopard frogs take 
refuge. However, during the spring and 
summer, Coal Creek typically carries 
water, and the Chiricahua leopard frogs 
distribute themselves throughout this 
reach. Additionally, this unit contains 
PCE 1. 



This population was discovered in 
2003, and is still considered extant. This 
unit is isolated from other Chiricahua 
leopard frog populations; the nearest is 
Rattlesnake Pasture Tank, which is 5.1 
mi (8.2 km) to the west over rugged 
terrain. 



Neither chytridiomycosis nor 
nonnative predators is known to be a 
problem in this unit. However, one 
major threat in this unit is the potential 
for wildfires that could result in ash 



flow, sedimentation, and erosion in Coal 
Creek, which would degrade or 
eliminate habitat for Chiricahua leopard 
frogs. Another primary threat is 
extended drought, during which the 
aquatic habitats of the frog could be 
severely limited or could dry out 
completely, resulting in extirpation of 
this isolated population. 



Blue Creek Unit 



This unit includes 24 ac (10 ha) of 
Bureau of Land Management land and 
12 ac (5 ha) of private lands in Grant 
County, New Mexico. This unit is 
designated as critical habitat because it 
was occupied at the time of listing and 
currently contains PCE 1 to support life- 
history functions essential for the 
conservation of the species. 



Included in this unit is an 
approximate 2.37-mi (3.81-km) reach of 
Blue Creek from adjacent to a corral on 
private lands downstream to the 
confluence of a drainage that comes in 
from the east. This is an area where 
Chiricahua leopard frogs currently 
breed. Additional habitat may occur 
upstream on private or State lands. 
However, the private reach immediately 
above the designated critical habitat 
lacks breeding pools, and no Chiricahua 
leopard frogs have been observed 
(Barnitz 2010, p. 1). The lands upstream 
of the private land have not been 
surveyed. 



The nearest Chiricahua leopard frog 
population is at Coal Creek more than 
a 22 mi (35 km), straight-line distance, 
which is too great a distance to be 
considered part of a metapopulation. 



Special management is required 
because the primary limiting factors in 
this unit are lack of perennial flow and 
periodic scouring flash flooding during 
the summer that likely wash tadpoles 
downstream. In some years, the entire 
reach goes dry in June; however, in 
other years with normal to above normal 
precipitation, frogs breed throughout 
this reach. Nonnative aquatic predators 
are absent. Although a Chiricahua 
leopard frog tested positive for 
chytridiomycosis in 2009, no die-offs 
have been noted. Also, special 
management is required because 
wildfire could result in ash flow, 
sedimentation, and erosion in Blue 
Creek, which would degrade or 
eliminate habitat for Chiricahua leopard 
frogs. 



Recovery Unit 8 (Black-Mimbres-Rio 
Grande, New Mexico) 



Seco Creek Unit 



This unit includes 66 ac (27 ha) of 
Federal lands in the Gila National Forest 
in Sierra County, New Mexico. This area 
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was occupied at the time of listing and 
currently contains both PCEs 1 and 2 to 
support life-history functions essential 
for the conservation of the species. 



The designated critical habitat 
includes the North Fork of Seco Creek 
from Sawmill Well downstream to its 
confluence with Middle Seco Creek, to 
include Sucker Ledge, but excludes the 
portion of North Seco Creek on private 
lands. This amounts to an approximate 
drainage distance of 3.32 miles (5.34 
km). 



Breeding of Chiricahua leopard frogs 
has not been observed at Sawmill or 
Sucker Ledge, but has been observed at 
Davis Well. At the time of listing, 
Chiricahua leopard frogs were extant at 
Sucker Ledge and Davis Well, and the 
status at Sawmill Well at that time was 
unknown. The North Fork of Seco 
Creek, including Sawmill Well, Sucker 
Ledge, and Davis Well, is currently 
occupied. PCEs 1 and 2 are present in 
the unit. 



This unit contributes to a 
metapopulation, and Chiricahua leopard 
frogs move among these sites and sites 
on the Ladder Ranch using the 
intervening creeks. This unit with the 
areas on the Ladder Ranch comprises 
the most stable metapopulation in New 
Mexico. 



Special management is required in 
this unit because chytridiomycosis has 
caused extirpations in this region, and 
in 2001, four tadpoles from Seco Creek 
appeared to show signs of the disease. 
In June 2007, a single sample (out of 
seven samples) from Artesia Well and a 
single sample (out of nine samples) from 
LM Bar Well tested positive for 
chytridiomycosis. Both of these were 
considered ‘‘weak positive’’ by the 
laboratory and may have been false 
positives. Extensive testing since then 
has failed to produce additional positive 
tests. Bullfrogs have been found 
occasionally on adjacent private lands, 
but the Ladder Ranch has made efforts 
to remove and control them to the best 
of their ability. Barred tiger salamanders 
occur in most waters in the area and 
likely prey upon Chiricahua leopard 
frog tadpoles and small adults, but do 
not appear to threaten the Chiricahua 
leopard frog population as a whole. 



Turner Endangered Species Fund, 
Turner Enterprises, and the Ladder 
Ranch have over a 10-year record of 
implementing recovery and 
conservation measures for the 
Chiricahua leopard frog on the Ladder 
Ranch. The 156,439-acre Ladder Ranch 
is owned by Turner Enterprises and is 
managed for its biodiversity. The Ladder 
Ranch has been an active participant in 
the conservation of a number of rare and 
listed species, including the Mexican 



wolf (Canis lupus baileyi), Bolson 
tortoise (Gopherus flavomarginatus), 
Chiricahua leopard frog, black-tailed 
prairie dog (Cynomys ludovicianus), 
American bison (Bison bison), and Rio 
Grande cutthroat trout (Oncorhynchus 
clarki virginalis). Recovery actions for 
the Chiricahua leopard frog have 
included fencing some of the waters 
from the bison, monitoring and 
researching Chiricahua leopard frog 
populations and habitat, maintaining 
perennial water for frogs, improving 
habitat for Chiricahua leopard frogs, 
removing and controlling bullfrogs, 
using steel rim tanks for refugia 
populations, and most recently 
constructing a captive breeding facility 
to rear Chiricahua leopard frogs for 
population augmentation and 
reestablishment to contribute to the 
range-wide recovery of the Chiricahua 
leopard frog. The Service has provided 
funding for the captive-breeding 
program under the Partners for Fish and 
Wildlife Program and other granting 
authorities. The Ladder Ranch 
maintains captive-propagation facilities 
for the Chiricahua leopard frog under a 
section 10(a)(1)(A) enhancement of 
survival permit from the Service. Under 
section 4(b)(2) of the Act, private lands 
on the Ladder Ranch in this unit (310 
ac (247 ha)) are excluded from critical 
habitat designation (see Application of 
Section 4(b)(2) of the Act, below). 



Alamosa Warm Springs Unit 
This unit consists of 54 ac (22 ha) of 



private, 25 ac (10 ha) of New Mexico 
State, and 0.2 ac (0.1 ha) of Bureau of 
Land Management lands at the 
headwaters of Alamosa Creek, Socorro 
County, New Mexico. This unit is 
designated as critical habitat because it 
was occupied at the time of listing and 
currently contains PCE 1 to support life- 
history functions essential for the 
conservation of the species. 



Designated critical habitat includes an 
approximate 4,974-ft (1,516-m) spring 
run from the confluence of Wildhorse 
Canyon and Alamosa Creek downstream 
to the confluence with a drainage that 
comes in from the north, which is below 
the gauging station in Monticello Box. 
This reach includes areas where frogs 
have been found as recent as 2006 
(Christman 2006b, p. 11). 



At its source, waters at Alamosa 
Warm Springs range from 77 to 85 °F 
(25.0 to 29.3 °C) (Christman 2006b, p. 3). 
Chytridiomycosis is present in this 
population, but the Chiricahua leopard 
frogs persist, presumably aided by the 
warm waters. 



This is a robust breeding population, 
but it is too far removed from other 
Chiricahua leopard frogs to be part of a 



metapopulation. The nearest population 
is Unit 38, 20.3 mi (32.5 km) to the 
south-southeast. As a result, this site is 
managed as an isolated, robust 
population. 



Alamosa Warm Springs is at the 
northeastern edge of the distribution of 
the Chiricahua leopard frog. This site is 
drought-resistant because of perennial 
spring flow. Nonnative aquatic 
predators are unknown at this site, but 
if introduced, they could pose a serious 
threat to the population. Special 
management is required in this unit 
because heavy livestock grazing on the 
site and in the watershed, and a dirt 
road through the canyon, have degraded 
the habitat for Chiricahua leopard frogs, 
and flooding likely flushes tadpoles out 
of the unit periodically (Christman 
2006b, pp. 5–6). 



The endangered Alamosa springsnail 
(Tryonia alamosae) occurs at Alamosa 
Warm Springs; its presence may provide 
some additional level of protection to 
Chiricahua leopard frog. The future land 
management plans of the landowners 
are unknown. 



Cuchillo Negro Warm Springs and Creek 
Unit 



This unit consists of 3 ac (1 ha) of 
Bureau of Land Management and 3 ac (1 
ha) of New Mexico State lands in Sierra 
County, New Mexico. This unit was 
occupied at the time of listing and 
currently contains both PCEs 1 and 2 to 
support life-history functions essential 
for the conservation of the species. 



Two springs on Bureau of Land 
Management land are the source of 
stream that runs for about 6.0 mi (9.6 
km) down Cuchillo Negro Creek; 
however, Chiricahua leopard frogs are 
rarely found more than 1.2 mi (2.0 km) 
downstream of the warm springs 
(Christman 2006a, p. 8). Critical habitat 
begins at the upper of the two springs 
and follows Cuchillo Negro Creek 
downstream to the confluence with an 
unnamed drainage that comes in from 
the snorth, excluding the portion of 
Cuchillo Negro Creek on privately 
owned lands, for an approximate stream 
distance of 2,518 feet (768 meters). 



Special management is required in 
this unit because chytridiomycosis is 
present in this population, and it is 
likely that Chiricahua leopard frogs 
persist where the water is warm, but 
succumb to the disease in the cooler 
waters downstream. Chiricahua leopard 
frogs currently persist in very low 
numbers in this unit. 



PCE 1 is present in this unit; however, 
this site is too far from other Chiricahua 
leopard frog populations to be 
considered part of a metapopulation. 
The nearest population is Seco Creek, 
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about 12.7 mi (20.3 km) to the south- 
southwest. Hence, this population is 
managed as an isolated population. 



Chiricahua leopard frogs coexist with 
plains leopard frogs at this site, and it 
is likely the plains leopard frogs 
occasionally prey upon Chiricahua 
leopard frog tadpoles and small frogs. 
Plains leopard frogs, however, probably 
do not threaten the Chiricahua leopard 
frog. Bullfrogs have been recorded in 
Cuchillo Negro Creek, but only rarely, 
and do not appear to breed or persist in 
the reach with the leopard frogs 
(Christman 2006a, p. 9). 



Special management is required in 
this unit because the primary threats in 
this unit are cleaning out of the channel 
by the Cuchillo Acequia Association, 
periodic flooding that flushes tadpoles 
downstream and results in silts in pools, 
and chytridiomycosis. The springs 
located on Bureau of Land Management 
land are the source of downstream 
irrigation water, and the Cuchillo 
Acequia Association has maintained 
two trenches through the springs 
reportedly to improve flow, although 
that flow resulted in extensive damage 
to the springs, stream, and riparian 
vegetation (67 FR 40802; June 13, 2002). 



The private landowner downstream is 
the Ladder Ranch, and as described 
above, the ranch is an active participant 
in Chiricahua leopard frog recovery. 
Under section 4(b)(2) of the Act, the 
private lands in this unit (23 ac (9 ha)) 
are excluded from critical habitat 
designation (see Application of Section 
4(b)(2) of the Act, below). 



Ash and Bolton Springs Unit 
This unit consists of 49 ac (20 ha) of 



private lands east of Hurley in Grant 
County, New Mexico. This unit was 
occupied at the time of listing and 
currently contains both PCEs 1 and 2 to 
support life-history functions essential 
for the conservation of the species. 



Included in this unit are Ash and 
Bolton Springs, and ephemeral or 
intermittent drainages and uplands 
needed for movement of frogs among 
these two breeding sites as follows: (1) 
From the spring box at Ash Spring 
downstream in a drainage to a dirt road 
crossing; and (2) west and overland 
from the ruins of an old house below 
Ash Spring to a low saddle, then 
downslope into an unnamed drainage, 
and downstream in that drainage to its 
confluence with another unnamed 
drainage, downstream in that unnamed 
drainage its confluence with another 
unnamed drainage, then upstream in 
that unnamed drainage to the top of that 
drainage and directly downslope and 
west to another unnamed drainage, 
downstream in that unnamed drainage 



to its confluence with Bolton Canyon, 
and upstream in Bolton Canyon to the 
locally known Bolton Springs. 



Populations of Chiricahua leopard 
frogs at Ash and Bolton Springs were 
present at the time of listing and 
currently persist. These sites were once 
part of a metapopulation, but all other 
sites have been extirpated. There may be 
potential in the future to rebuild a 
metapopulation through natural 
recolonization or population 
reestablishments, if threats can be 
managed. 



The lands are owned by Freeport- 
McMoRan Copper and Gold 
Subsidiaries as part of the Chino Copper 
Mine, which is based in nearby Santa 
Rita and Hurley. In December 2008, 
Freeport-McMoRan announced plans to 
suspend mining and milling activities at 
Chino. The majority of the work force 
was laid off in 2009. To our knowledge, 
no current plans exist to expand the 
mine into the area designated for critical 
habitat, and Freeport-McMoRan and its 
predecessor, Phelps-Dodge, have been 
cooperative in conservation of the 
Chiricahua leopard frog. 



Special management is required in 
this unit because chytridiomycosis is a 
threat. Large numbers of dead frogs were 
found at Ash Spring in 2007. However, 
the frogs at Bolton Springs have shown 
no signs of disease. Both populations 
exist in small aquatic sites that cannot 
sustain large populations; hence, they 
are also vulnerable to variations in 
environmental conditions and 
population demographics. 



Mimbres River Unit 
This unit consists of 1,097 ac (444 ha) 



of private lands in Grant County, New 
Mexico. The unit was occupied at the 
time of listing and currently contains 
PCE 1 to support life-history functions 
essential for the conservation of the 
species. 



The unit is divided into two disjunct 
reaches of the Mimbres River that are 
separated by a 6.6-mi (10.6-km), 
intermittent reach. However, the two 
reaches may be too far apart to 
reasonably expect frogs to move 
between the two sites, and the next 
nearest Chiricahua leopard frog 
population is in the Ash and Bolton 
Springs Unit, more than 10 mi (16 km) 
away from the lower Mimbres River 
reach across rugged terrain. 



Critical habitat in the upper Mimbres 
River includes an approximate 2.42-mi 
(3.89-km) reach that begins where the 
river flows into The Nature 
Conservancy’s property and continues 
downstream to the confluence with Bear 
Canyon. The approximate 5.82-mi (9.36- 
km) lower critical habitat reach begins 



at the bridge over the Mimbres River 
just west of San Lorenzo and continues 
downstream to where it exits the The 
Nature Conservancy’s Disert parcel near 
Faywood. The two critical habitat 
reaches are largely perennial, although 
portions of the river dry out during 
drought. Chiricahua leopard frogs are 
currently present in both reaches of the 
Mimbres River. 



The best breeding site in the upper 
reach is Moreno Spring, which harbors 
a relatively stable population of 
Chiricahua leopard frogs. In the upper 
reach, Chiricahua leopard frogs have 
been observed to breed in the river and 
at off-channel pools on nearby private 
property. Breeding occurs in the lower 
river reach as well, where an additional 
robust population is present near San 
Juan. 



Special management is required in 
this unit because chytridiomycosis is 
present in this unit. However, frogs are 
persisting with the disease. Moreno 
Spring is a warm spring that likely 
provides some buffer against the effects 
of the chytridiomycosis. Special 
management is also required in this unit 
because agricultural and rural 
development, water diversions, 
groundwater pumping, and leveeing and 
bankline work to protect properties from 
flooding are threats. Periodic flooding 
probably washes some tadpoles out of 
the system and results in silts in pools 
used for breeding. No bullfrogs or 
crayfish have been found in this unit; if 
introduced, they could pose a 
significant threat. 



The threatened Chihuahua chub (Gila 
nigrescens) occurs in the upper reach, 
and rainbow trout, a nonnative species, 
occur throughout the areas where there 
is water. Both trout and chub likely prey 
upon Chiricahua leopard frog tadpoles. 
Bear Canyon Reservoir in Bear Canyon 
near the town of Mimbres reportedly 
supports populations of channel catfish 
(Ictalurus punctatus), black crappie 
(Pomoxis nigromaculatus), largemouth 
bass, and bluegill (Lepomis 
macrochirus), and rainbow trout 
(Johnson and Smorynski 1998, p. 132). 
These species may escape from the 
reservoir periodically into the Mimbres 
River. 



Presence of the Chihuahua chub may 
provide some level of protection to the 
upper reach. In addition, The Nature 
Conservancy owns the majority of the 
river in the upper reach (510 ac (206 
ha)) (not including Moreno Spring or 
Milagros Ranch (formerly known as 
Emory Oak Ranch)) and significant 
parcels in the lower reach. These lands, 
known as The Mimbres River Preseve, 
are managed for the benefit of the 
Chihuahua chub, Chiricahua leopard 
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frog, and other riparian and aquatic 
resources, although no formal 
conservation plan has been developed 
for this area or its resources. Therefore, 
under section 4(b)(2) of the Act, private 
lands owned by The Nature 
Conservancy in this unit (510 ac (206 
ha)) are not excluded from critical 
habitat designation (see Application of 
Section 4(b)(2) of the Act, below). 



South Fork Palomas Creek Unit 



This unit consists of 23 ac (9 ha) of 
Federal lands in the Gila National Forest 
land in Sierra County, New Mexico. 
This 4.5-mi (7.3-km) reach of South 
Fork Palomas Creek runs downstream 
from Wagonbed Canyon to the boundary 
with the Ladder Ranch. This unit was 
occupied at the time of listing, is 
currently occupied, and contains both 
PCEs 1 and 2 to support life-history 
functions essential for the conservation 
of the species. Special management is 
required in this unit to control bullfrogs. 



Under section 4(b)(2) of the Act, 106 
ac (43 ha) of private lands in this unit, 
which are part of the Ladder Ranch, are 
excluded from critical habitat 
designation (see Application of Section 
4(b)(2) of the Act, below). Management 
for the Chiricahua leopard frog on the 
Ladder Ranch included fencing the 
ranch’s waters from bison that graze the 
area, reestablishing of populations using 
wild-to-wild translocations, maintaining 
of wells and tanks, and controlling 
bullfrogs. The Ladder Ranch also 
monitors the Chiricahua leopard frogs 
and habitats, and has recently initiated 
a captive-breeding facility and program 
to rear frogs for population 
augmentation and reestablishment. 



Effects of Critical Habitat Designation 



Section 7 Consultation 



Section 7(a)(2) of the Act requires 
Federal agencies, including the Service, 
to ensure that any action they fund, 
authorize, or carry out is not likely to 
jeopardize the continued existence of 
any endangered species or threatened 
species or result in the destruction or 
adverse modification of designated 
critical habitat of such species. In 
addition, section 7(a)(4) of the Act 
requires Federal agencies to confer with 
the Service on any agency action which 
is likely to jeopardize the continued 
existence of any species proposed to be 
listed under the Act or result in the 
destruction or adverse modification of 
proposed critical habitat. 



Decisions by the 5th and 9th Circuit 
Courts of Appeals have invalidated our 
regulatory definition of ‘‘destruction or 
adverse modification’’ (50 CFR 402.02) 
(see Gifford Pinchot Task Force v. U.S. 



Fish and Wildlife Service, 378 F. 3d 
1059 (9th Cir. 2004) and Sierra Club v. 
U.S. Fish and Wildlife Service et al., 245 
F.3d 434, 442 (5th Cir. 2001)), and we 
do not rely on this regulatory definition 
when analyzing whether an action is 
likely to destroy or adversely modify 
critical habitat. Under the statutory 
provisions of the Act, we determine 
destruction or adverse modification on 
the basis of whether, with 
implementation of the proposed Federal 
action, the affected critical habitat 
would continue to serve its intended 
conservation role for the species. 



If a Federal action may affect a listed 
species or its critical habitat, the 
responsible Federal agency (action 
agency) must enter into consultation 
with us. Examples of actions that are 
subject to the section 7 consultation 
process are actions on State, Tribal, 
local, or private lands that require a 
Federal permit (such as a permit from 
the U.S. Army Corps of Engineers under 
section 404 of the Clean Water Act (33 
U.S.C. 1251 et seq.) or a permit from the 
Service under section 10 of the Act) or 
that involve some other Federal action 
(such as funding from the Federal 
Highway Administration, Federal 
Aviation Administration, or the Federal 
Emergency Management Agency). 
Federal actions not affecting listed 
species or critical habitat, and actions 
on State, Tribal, local, or private lands 
that are not federally funded or 
authorized, do not require section 7 
consultation. 



As a result of section 7 consultation, 
we document compliance with the 
requirements of section 7(a)(2) through 
our issuance of: 



(1) A concurrence letter for Federal 
actions that may affect, but are not 
likely to adversely affect, listed species 
or critical habitat; or 



(2) A biological opinion for Federal 
actions that may affect, or are likely to 
adversely affect, listed species or critical 
habitat. 



When we issue a biological opinion 
concluding that a project is likely to 
jeopardize the continued existence of a 
listed species and/or destroy or 
adversely modify critical habitat, we 
provide reasonable and prudent 
alternatives to the project, if any are 
identifiable, that would avoid the 
likelihood of jeopardy and/or 
destruction or adverse modification of 
critical habitat. We define ‘‘reasonable 
and prudent alternatives’’ (at 50 CFR 
402.02) as alternative actions identified 
during consultation that: 



(1) Can be implemented in a manner 
consistent with the intended purpose of 
the action, 



(2) Can be implemented consistent 
with the scope of the Federal agency’s 
legal authority and jurisdiction, 



(3) Are economically and 
technologically feasible, and 



(4) Would, in the Director’s opinion, 
avoid the likelihood of jeopardizing the 
continued existence of the listed species 
and/or avoid the likelihood of 
destroying or adversely modifying 
critical habitat. 



Reasonable and prudent alternatives 
can vary from slight project 
modifications to extensive redesign or 
relocation of the project. Costs 
associated with implementing a 
reasonable and prudent alternative are 
similarly variable. 



Regulations at 50 CFR 402.16 require 
Federal agencies to reinitiate 
consultation on previously reviewed 
actions in instances where we have 
listed a new species or subsequently 
designated critical habitat that may be 
affected and the Federal agency has 
retained discretionary involvement or 
control over the action (or the agency’s 
discretionary involvement or control is 
authorized by law). Consequently, 
Federal agencies sometimes may need to 
request reinitiation of consultation with 
us on actions for which formal 
consultation has been completed, if 
those actions with discretionary 
involvement or control may affect 
subsequently listed species or 
designated critical habitat. 



Application of the ‘‘Adverse 
Modification’’ Standard 



The key factor related to the adverse 
modification determination is whether, 
with implementation of the proposed 
Federal action, the affected critical 
habitat would continue to serve its 
intended conservation role for the 
species. Activities that may destroy or 
adversely modify critical habitat are 
those that alter the physical or 
biological features to an extent that 
appreciably reduces the conservation 
value of critical habitat for Chiricahua 
leopard frogs. As discussed above, the 
role of critical habitat is to support life- 
history needs of the species and provide 
for the conservation of the species. 



Section 4(b)(8) of the Act requires us 
to briefly evaluate and describe, in any 
proposed or final regulation that 
designates critical habitat, activities 
involving a Federal action that may 
destroy or adversely modify such 
habitat, or that may be affected by such 
designation. 



Activities that, when carried out, 
funded, or authorized by a Federal 
agency, may affect critical habitat and 
therefore should result in consultation 
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for the Chiricahua leopard frog include, 
but are not limited to: 



(1) Actions that would significantly 
increase sediment deposition or 
scouring within the stream channel or 
pond that acts as a breeding site or a 
movement corridor among breeding 
sites in a metapopulation. Such 
activities could include, but are not 
limited to: Excessive sedimentation 
from livestock grazing; road 
construction; commercial or urban 
development; channel alteration; timber 
harvest; prescribed fires; off-road 
vehicle or recreational use; and other 
alterations of watersheds and 
floodplains. These activities could 
adversely affect the potential for frogs to 
survive or breed at a breeding site, and 
reduce the likelihood that frogs could 
move among subpopulations in a 
metapopulation, which in turn would 
decrease the viability of the 
metapopulation and its component local 
populations. 



(2) Actions that would alter water 
chemistry beyond the tolerance limits of 
the Chiricahua leopard frog (see 
discussion above, Primary Constituent 
Elements for the Chiricahua Leopard 
Frog). Such activities could include, but 
are not limited to: Release of chemicals, 
biological pollutants, or effluents into 
the surface water or into connected 
groundwater at a point source or by 
dispersed release (non-point source); 
livestock grazing that results in waters 
heavily polluted by feces; runoff from 
agricultural fields; roadside use of salts; 
aerial persticide overspray; runoff from 
mine tailings or other mining activities; 
and ash flow and fire retardants from 
fires and fire suppression. These actions 
could adversely affect the ability of the 
habitat to support survival and 
reproduction of Chiricahua leopard 
frogs at breeding sites. Variances in 
water chemistry or temperature could 
also affect the frog’s ability to survive 
with chytridiomycosis. 



(3) Actions that would alter the water 
quantity or permanence of a breeding 
site or dispersal corridor. If the 
permanence of an aquatic system 
declines so that it regularly dries up for 
more than 1 month each year, it will 
lose its ability to support breeding 
Chiricahua leopard frogs. If the quantity 
of water declines, it may reduce the 
likelihood that the site will support a 
population of Chiricahua leopard frogs 
that is robust enough to be viable over 
time. Similarly, ephemeral, intermittent, 
or perennial ponds can be important 
stop-over points for Chiricahua leopard 
frogs moving among breeding sites in a 
metapopulation. Reducing the 
permanence of these sites may reduce 
their ability to facilitate frog 



movements. However, in some cases, 
increasing permanence can be 
detrimental as well, in that it could 
create favorable habitat for predatory 
fish, bullfrogs, tiger salamanders, or 
crayfish that otherwise could not exist 
in the system. Such activities that could 
cause these effects include, but are not 
limited to, water diversions, 
groundwater pumping, watershed 
degredation, construction or destruction 
of dams or impoundments, 
developments or ‘improvements’ at a 
spring, channelization, dredging, road 
and bridge construction, and 
destruction of riparian or wetland 
vegetation. 



(4) Actions that would directly or 
indirectly result in introduction of 
nonnative predators, increase the 
abundance of extant predators, or 
introduce disease (particularly 
chytridiomycosis). Possible actions 
could include, but are not limited to: 
Introduction or stocking of fish, 
bullfrogs, crayfish, tiger salamanders, or 
other predators on the Chiricahua 
leopard frog; creating or sustaining a 
sport fishery that encourages use of live 
fish, crayfish, tiger salamanders, or frogs 
as bait; water diversions, canals, or 
other water conveyance that move water 
from one place to another and through 
which inadvertent transport of predators 
into Chiricahua leopard frog habitat may 
occur; and movement of water, mud, 
wet equipment, or vehicles from one 
aquatic site to another, through which 
inadvertent transport of 
chytridiomycosis may occur. 



(5) Actions and structures that would 
physically block movement among 
breeding sites in a metapopulation. 
Such actions and structures include, but 
are not limited to: Urban, industrial, or 
agricultural development; reservoirs 
that are 50 ac (20 ha) or more in size and 
stocked with predatory fish, bullfrogs, 
or crayfish; highways that do not 
include frog fencing and culverts; and 
walls, dams, fences, canals, or other 
structures that physically block 
movement. These actions and structures 
could reduce or eliminate immigration 
and emigration among breeding sites in 
a metapopulation, reducing the viability 
of the metapopulation and its 
subpopulations. 



(6) Actions that would remove or 
block access to riparian vegetation and 
banklines within 20 ft (6.1 m) of the 
high water line of breeding ponds or to 
the upland edge of the wetland and 
riparian vegetation community lining 
breeding sites, whichever is greatest, or 
that would reduce vegetation in 
movement corridors among breeding 
sites in a metapopulation. Such 
activities could include, but are not 



limited to: Clearing of riparian or 
wetland vegetation; saltcedar (Tamarix 
sp.) control; road, bridge, or canal 
construction; urban development; 
conversion of river bottomlands to 
agriculture; stream or drainage 
channelization; and levee or dike 
construction. In some cases, thinning of 
very dense vegetation, such as cattails, 
which can completely take over an 
aquatic site, can be beneficial to the frog 
and its habitat. However, in most cases, 
vegetation clearing or removal, or 
blocking access to uplands adjacent to 
breeding sites, will reduce the quality of 
foraging and basking habitat, and may 
increase the likelihood of successful 
predation because cover has been 
removed. 



We note that the above activities may 
adversely affect critical habitat. As 
stated previously, an activity adversely 
affecting critical habitat must be of a 
severity or intensity that the PCEs are 
compromised to the extent that the 
critical habitat can no longer meet its 
intended conservation function before a 
destruction or adverse modification 
determination is reached. Within the 
context of the goals and purposes of the 
recovery strategy in the species’ 
recovery plan, an activity that 
compromises the PCEs to the point that 
one or more of the recovery criteria 
could not be achieved or would be very 
difficult to achieve in one or more 
Recovery Units would deteriorate the 
value of critical habitat to the point that 
its conservation function could not be 
met. 



Exemptions 



Application of Section 4(a)(3) of the Act 



The Sikes Act Improvement Act of 
1997 (Sikes Act) (16 U.S.C. 670a) 
required each military installation that 
includes land and water suitable for the 
conservation and management of 
natural resources to complete an 
integrated natural resources 
management plan (INRMP) by 
November 17, 2001. An INRMP 
integrates implementation of the 
military mission of the installation with 
stewardship of the natural resources 
found on the base. Each INRMP 
includes: 



(1) An assessment of the ecological 
needs on the installation, including the 
need to provide for the conservation of 
listed species; 



(2) A statement of goals and priorities; 
(3) A detailed description of 



management actions to be implemented 
to provide for these ecological needs; 
and 



(4) A monitoring and adaptive 
management plan. 
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Among other things, each INRMP 
must, to the extent appropriate and 
applicable, provide for fish and wildlife 
management; fish and wildlife habitat 
enhancement or modification; wetland 
protection, enhancement, and 
restoration where necessary to support 
fish and wildlife; and enforcement of 
applicable natural resource laws. 



The National Defense Authorization 
Act for Fiscal Year 2004 (Pub. L. 108– 
136) amended the Act to limit areas 
eligible for designation as critical 
habitat. Specifically, section 4(a)(3)(B)(i) 
of the Act (16 U.S.C. 1533(a)(3)(B)(i)) 
now provides: ‘‘The Secretary shall not 
designate as critical habitat any lands or 
other geographical areas owned or 
controlled by the Department of 
Defense, or designated for its use, that 
are subject to an integrated natural 
resources management plan prepared 
under section 101 of the Sikes Act (16 
U.S.C. 670a), if the Secretary determines 
in writing that such plan provides a 
benefit to the species for which critical 
habitat is proposed for designation.’’ 



There are no Department of Defense 
lands with a completed INRMP within 
the critical habitat designation. 
Therefore, we are not exempting lands 
from this final designation of critical 
habitat for the Chiricahua leopard frog 
under section 4(a)(3)(B)(i) of the Act. 



Exclusions 



Application of Section 4(b)(2) of the Act 



Section 4(b)(2) of the Act states that 
the Secretary must designate and revise 
critical habitat on the basis of the best 
available scientific data after taking into 
consideration the economic impact, 
national security impact, and any other 
relevant impact of specifying any 
particular area as critical habitat. The 
Secretary may exclude an area from 
critical habitat if he determines that the 
benefits of such exclusion outweigh the 
benefits of specifying such area as part 
of the critical habitat, unless he 
determines, based on the best scientific 
data available, that the failure to 
designate such area as critical habitat 
will result in the extinction of the 
species. In making that determination, 
the legislative history is clear that the 
Secretary has broad discretion regarding 
which factor(s) to use and how much 
weight to give to any factor. 



In considering whether to exclude a 
particular area from the designation, we 
must identify the benefits of including 
the area in the designation, identify the 
benefits of excluding the area from the 
designation, and determine whether the 
benefits of exclusion outweigh the 
benefits of inclusion. If the analysis 
indicates that the benefits of exclusion 



outweigh the benefits of inclusion, the 
Secretary may exercise his discretion to 
exclude the area only if such exclusion 
would not result in the extinction of the 
species. 



When identifying the benefits of 
inclusion for an area, we consider the 
additional regulatory benefits that area 
would receive from the protection from 
adverse modification or destruction as a 
result of actions with a Federal nexus; 
the educational benefits of mapping 
essential habitat for recovery of the 
listed species; and any benefits that may 
result from a designation due to State or 
Federal laws that may apply to critical 
habitat. 



When identifying the benefits of 
exclusion, we consider, among other 
things, whether exclusion of a specific 
area is likely to result in conservation; 
the continuation, strengthening, or 
encouragement of partnerships; 
implementation of a management plan 
that provides equal to or more 
conservation than a critical habitat 
designation would provide; or a 
combination of these. 



In the case of the Chiricahua leopard 
frog, the benefits of critical habitat 
include public awareness of Chiricahua 
leopard frog presence and the 
importance of habitat protection, and in 
cases where a Federal nexus exists, 
increased habitat protection for 
Chiricahua leopard frogs due to the 
protection from adverse modification or 
destruction of critical habitat. The 
majority of Chiricahua leopard frog 
habitat and localities are on Federal 
lands, mostly lands managed by the U.S. 
Forest Service; however, key aquatic 
sites are sometimes on non-Federal 
lands. 



Building partnerships and promoting 
voluntary cooperation of landowners are 
essential to understanding the status of 
species on non-Federal lands, and 
necessary for implementing recovery 
actions, such as reestablishing listed 
species and restoring and protecting 
habitat. Many non-Federal landowners 
derive satisfaction from contributing to 
endangered species recovery. We strive 
to promote these private-sector efforts 
through the Department of the Interior’s 
Cooperative Conservation philosophy. 
Conservation agreements with non- 
Federal landowners (HCPs, safe harbor 
agreements, other conservation 
agreements, easements, and State and 
local regulations) enhance species 
conservation by extending species 
protections beyond those available 
through section 7(a)(2) consultations. In 
the past decade and a half, we have 
encouraged non-Federal landowners to 
enter into conservation agreements, 
based on our philosophy that voluntary 



conservation can benefit both 
landowners and wildlife, and that we 
can achieve greater species conservation 
on non-Federal land through such 
partnerships than we can through 
regulatory methods (61 FR 63854; 
December 2, 1996). For the Chiricahua 
leopard frog, we have often used the 
Service’s Partners for Fish and Wildlife 
grant program to work with non-Federal 
partners on recovery projects for this 
species. This grant program requires a 
commitment from the participating 
landowner to maintain the 
improvements funded by the program 
for 10 years. We have also worked with 
private landowners on Chiricahua 
leopard frog conservation via safe 
harbor Agreements in Arizona and 
southwestern New Mexico, a 
conservation agreement for the Ramsey 
Canyon (= Chiricahua) leopard frog that 
protects frogs and their habitats on 
private and public lands in the 
Huachuca Mountains of Arizona, and an 
HCP in southeastern Arizona and 
southwestern New Mexico. 



When we evaluate the existence of a 
conservation plan when considering the 
benefits of exclusion, we consider a 
variety of factors, including, but not 
limited to, whether the plan is finalized; 
how it provides for the conservation of 
the essential physical or biological 
features; whether there is a reasonable 
expectation that the conservation 
management strategies and actions 
contained in a management plan will be 
implemented into the future; whether 
the conservation strategies in the plan 
are likely to be effective; and whether 
the plan contains a monitoring program 
or adaptive management to ensure that 
the conservation measures are effective 
and can be adapted in the future in 
response to new information. 



After evaluating the benefits of 
inclusion and the benefits of exclusion, 
we carefully weigh the two sides to 
determine whether the benefits of 
exclusion outweigh those of inclusion. 
If we determine that they do, we then 
determine whether exclusion would 
result in extinction. If exclusion of an 
area from critical habitat will result in 
extinction, we will not exclude that area 
from the designation. 



Based on the information provided by 
entities seeking exclusion, as well as 
any additional public comments we 
received, we evaluated whether certain 
lands in the proposed critical habitat 
were appropriate for exclusion from this 
final designation under section 4(b)(2) 
of the Act. We are excluding the 
following areas from critical habitat 
designation for the Chiricahua leopard 
frog. Table 3 below provides 
approximate areas (ac, ha) of lands that 
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meet the definition of critical habitat but 
are being excluded under section 4(b)(2) 



of the Act from the final critical habitat 
rule. 



TABLE 3—AREAS EXCLUDED FROM CRITICAL HABITAT DESIGNATION BY CRITICAL HABITAT UNIT 



Unit Specific area to be excluded 



Area meeting the 
definition of critical 
habitat in the unit 
(acres (hectares)) 



Exclusion 
in acres 



(hectares) 



Pasture 9 Tank Unit .............................................. Entire Pasture 9 Tank Unit .................................. 0.5 (0.2) 0.5 (0.2) 
Beatty’s Guest Ranch Unit ................................... Entire Beatty’s Guest Ranch ................................ 10 (4) 10 (4) 
Ramsey and Brown Canyons Unit ....................... Ramsey Canyon Preserve ................................... 123 (50) 16 (6) 
Peloncillo Mountains Unit ..................................... Canoncito Ranch .................................................. 655 (265) 289 (117) 
Cave Creek Unit ................................................... Southwestern Research Station .......................... 326 (132) 92 (37) 
Rosewood and North Tanks Unit ......................... Entire Rosewood and North Tanks ...................... 97 (39) 97 (39) 
Seco Creek Unit .................................................... Ladder Ranch ....................................................... 676 (274) 610 (247) 
Cuchillo Negro Warm Springs and Creek Unit ..... Ladder Ranch ....................................................... 29 (11) 23 (9) 
South Fork Palomas Creek Unit ........................... Ladder Ranch ....................................................... 129 (52) 106 (43) 



Totals ............................................................. .............................................................................. 1,916 (775) 1,243 (503) 



We are excluding these areas because 
we believe that: 



(1) Their value for conservation will 
be preserved for the foreseeable future 
by existing protective actions, or 



(2) They are appropriate for exclusion 
under the ‘‘other relevant factor’’ 
provisions of section 4(b)(2) of the Act. 



Exclusions Based on Economic Impacts 



Under section 4(b)(2) of the Act, we 
consider the economic impacts of 
specifying any particular area as critical 
habitat. In order to consider economic 
impacts, we prepared a draft economic 
analysis of the proposed critical habitat 
designation and related factors 
(Industrial Economics 2011). The draft 
analysis, dated September 15, 2011, was 
made available for public review and 
comment from September 21, 2011, 
through October 21, 2011 (76 FR 58441). 
Following the close of the comment 
period, a final analysis (dated December 
9, 2011) of the potential economic 
effects of the designation was developed 
taking into consideration the public 
comments and any new information 
(Industrial Economics 2011). 



The intent of the final economic 
analysis (FEA) is to quantify the 
economic impacts of all potential 
conservation efforts for the Chiricahua 
leopard frog; some of these costs will 
likely be incurred regardless of whether 
or not we designate critical habitat 
(baseline). The economic impact of the 
final critical habitat designation is 
analyzed by comparing scenarios both 
‘‘with critical habitat’’ and ‘‘without 
critical habitat.’’ The ‘‘without critical 
habitat’’ scenario represents the baseline 
for the analysis, considering protections 
already in place for the species (e.g., 
under the Federal listing and other 
Federal, State, and local regulations). 
The baseline, therefore, represents the 



costs incurred regardless of whether or 
not critical habitat is designated. The 
‘‘with critical habitat’’ scenario 
describes the incremental impacts 
associated specifically with the 
designation of critical habitat for the 
species. The incremental conservation 
efforts and associated impacts are those 
not expected to occur absent the 
designation of critical habitat for the 
species. In other words, the incremental 
costs are those attributable solely to the 
designation of critical habitat above and 
beyond the baseline costs; these are the 
costs we consider in the final 
designation of critical habitat. The 
analysis looks retrospectively at 
baseline impacts incurred since the 
species was listed, and forecasts both 
baseline and incremental impacts likely 
to occur with the designation of critical 
habitat. 



The FEA also addresses how potential 
economic impacts are likely to be 
distributed, including an assessment of 
any local or regional impacts of habitat 
conservation and the potential effects of 
conservation activities on government 
agencies, private businesses, and 
individuals. The FEA measures lost 
economic efficiency associated with 
residential and commercial 
development and public projects and 
activities, such as economic impacts on 
water management and transportation 
projects, Federal lands, small entities, 
and the energy industry. Decision- 
makers can use this information to 
assess whether the effects of the 
designation might unduly burden a 
particular group or economic sector. 
Finally, the FEA considers economic 
impacts to activities from 2012 
(expected year of final critical habitat 
designation) through 2031 (Industrial 
Economics 2011, p. 2–18). The FEA 
quantifies economic impacts of 



Chiricahua leopard frog conservation 
efforts associated with the following 
categories of activity: 



(1) Livestock grazing: Includes 
draining stock tanks, damage to 
shoreline habitat, disease transmission, 
and changes to water quality due to 
intense livestock use. 



(2) Mining: Includes mining 
operations and associated mining- 
related contaminants and runoff. 



(3) Water diversion and management: 
Includes groundwater pumping 
(lowering of the water table), 
agricultural development, and 
operations of dams and diversions. 



(4) Residential and commercial 
development and transportation: 
Includes sedimentation and runoff 
associated with construction, as well as 
stream channelization and loss of 
riparian or wetland vegetation. 



(5) Fires and fire suppression 
activities: Includes ash flow and fire 
retardants from fires and fire 
suppression activities. 



(6) Nonnative native species 
introductions and disease: Includes 
saltcedar control, stocking of nonnative 
fish, bullfrogs, or crayfish; and disease 
transmission. 



The FEA estimates that no significant 
economic impacts are likely to result 
from the designation of critical habitat. 
Incremental costs are limited to 
administrative efforts of new and 
reinitiated consultations to consider 
adverse modification of critical habitat 
for the Chiricahua leopard frog. A 
significant level of baseline protection 
exists for the Chiricahua leopard frog, 
addressing a broad range of habitat 
threats. Nearly all units have some level 
of conservation, with 59 percent of 
proposed critical habitat on federally 
owned land and a number of 
conservation easements and safe harbor 
agreements on privately owned land. 
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However, the FEA does foresee 
additional administrative costs 
associated with the designation of 
critical habitat. In total, incremental 
administrative efforts are estimated at 
$1,300,000, or $115,000 on an 
annualized basis (discounted at 7 
percent). 



In conclusion, no significant 
economic impacts are likely to result 
from the designation of critical habitat, 
and incremental costs are limited to 
administrative efforts of new and 
reinitiated consultations to consider 
adverse modification of critical habitat. 
As a result, no areas are being excluded 
from the final designation based on a 
disproportionate economic impact to 
any entity or sector. A copy of the FEA 
with supporting documents may be 
obtained by contacting the Arizona 
Ecological Services Field Office (see 
ADDRESSES) or by downloading from the 
Internet at http://www.regulations.gov. 



Exclusions Based on National Security 
Impacts 



Under section 4(b)(2) of the Act, we 
consider whether there are lands owned 
or managed by the Department of 
Defense (DOD) where a national security 
impact might exist. In preparing this 
rule, we have determined that the lands 
within the designation of critical habitat 
for the Chiricahua leopard frog are not 
owned or managed by DOD, and we 
therefore anticipate no impact to 
national security. We are not excluding 
any lands based on impacts to national 
security. 



Exclusions Based on Other Relevant 
Impacts 



Under section 4(b)(2) of the Act, we 
consider any other relevant impacts, in 
addition to economic impacts and 
impacts to national security. We 
consider a number of factors including 
whether the landowners have developed 
any HCPs or other management plans 
for the area, or whether there are 
conservation partnerships that would be 
encouraged by designation of, or 
exclusion from, critical habitat. In 
addition, we look at any Tribal issues, 
and consider the government-to- 
government relationship of the United 
States with Tribal entities. We also 
consider any social impacts that might 
occur because of the designation. 



Land and Resource Management Plans, 
Conservation Plans, or Agreements 
Based on Conservation Partnerships 



We consider a current plan or 
agreement to provide adequate 
management or protection if it meets the 
following criteria: 



(1) The plan is finalized, complete, 
and provides the same or better level of 
protection from adverse modification or 
destruction than that provided through 
a consultation under section 7 of the 
Act; 



(2) There is a reasonable expectation 
that the conservation management 
strategies and actions will be effective 
and implemented for the foreseeable 
future, based on past practices, written 
guidance, or regulations; 



(3) The plan provides conservation 
strategies and measures consistent with 
currently accepted principles of 
conservation biology that provide for 
the conservation of the essential 
physical or biological features of habitat; 
and 



(4) The plan contains a monitoring 
program or adaptive management to 
ensure that the conservation measures 
are effective and can be adapted in the 
future in response to new information. 



We believe that the Malpai 
Borderlands HCP, Malpai Borderlands 
Safe Harbor Agreement, AGFD Safe 
Harbor Agreement, and our partnership 
with the Laddder Ranch fulfill the above 
criteria, and we are excluding non- 
Federal lands managed in accordance 
with these tenants that provide for the 
conservation of the Chiricahua leopard 
frog. 



Two umbrella safe harbor agreements, 
the Malpai Borderlands Safe Harbor 
Agreement and the AGFD Safe Harbor 
Agreement, under which individual 
landowners can enroll their lands by 
signing a Certificate of Inclusion, have 
been completed for Arizona and 
southwestern New Mexico. Under the 
Certificates of Inclusion, landowners 
commit to certain conservation actions. 
These agreements have, in some cases, 
facilitated habitat improvements and 
translocations of Chiricahua leopard 
frogs to private lands to establish new 
populations. Under section 4(b)(2) of the 
Act, we assessed the appropriateness of 
exclusions from critical habitat for non- 
Federal lands in designated critical 
habitat units that are enrolled under 
either the AGFD Safe Harbor Agreement 
or the Malpai Borderlands Safe Harbor 
Agreement. We believe that these 
agreements fulfill the above criteria, and 
are excluding non-Federal lands 
managed in accordance with these 
tenants that provide for the conservation 
of the Chiricahua leopard frog. We also 
considered exclusions for non-Federal 
lands that are protected by conservation 
easements, conservation agreements, or 
other forms of protective management 
that benefit the Chiricahua leopard frog 
and its habitats. Specific units excluded 
from this critical habitat designation are 
discussed and described below. 



Malpai Borderlands Safe Harbor 
Agreement 



The Malpai Borderlands Safe Harbor 
Agreement specifies the primary 
biological objective of establishing and 
managing metapopulations of 
Chiricahua leopard frogs on enrolled 
properties that currently include 289 ac 
(117 ha) of lands on the Canoncito 
Ranch and 97 ac (39 ha) on the Magoffin 
Ranch in southeastern Arizona and 
southwestern New Mexico. The Malpai 
Borderlands Safe Harbor Agreement 
provides for management for existing 
populations of Chiricahua leopard frogs 
and establishment of new populations 
through reestablishment and 
translocations, which are expected to 
increase the distribution and numbers of 
Chiricahua leopard frogs on private 
lands. The metapopulations created and 
managed under the Malpai Borderlands 
Safe Harbor Agreement will be based on 
‘‘primary sites’’ (sites that reliably hold 
surface water or retain moisture year- 
round in all years) and ‘‘secondary 
sites’’ that facilitate the metapopulation 
dynamic, but may dry one out of every 
2 years on average. The Malpai 
Borderlands Safe Harbor Agreement also 
calls for special management of regional 
dispersal habitat between potentially 
occupied habitats on neighboring land, 
such as the San Bernardino National 
Wildlife Refuge. 



There are several management actions 
that provide direct or indirect 
conservation benefit to Chiricahau 
leopard frogs under the Malpai 
Borderlands Safe Harbor Agreement. 
Examples include: (1) Specific 
considerations for stock tank 
construction and maintainance that 
benefit the Chiricahua leopard frog 
(construction of double-tanks, refugia 
sites at single tank systems, fencing, 
deepening, well drilling, installing 
pipelines, etc.); (2) managing livestock 
operations in a manner that specifically 
minimizes potential adverse effects to 
Chiricahua leopard frog populations to 
the maximum extent practicable; (3) 
avoiding intentional or accidental 
release of nonnative species to enrolled 
lands, as well as maintaining vigilance 
against third parties releasing 
nonnatives, reporting observations of 
nonnatives, and controlling nonnatives; 
and (4) implementing measures to 
ensure that prescribed fire, herbicide 
treatments, and other land treatments 
are conducted in a manner that 
promotes the long-term maintenance of 
habitat characteristics essential to 
Chiricahua leopard frog populations. 
For specific details of conservation 
activities implemented under the 
Malpai Borderlands Safe Harbor 
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Agreement, please see Malpai 
Borderlands Group (2004, pp. 10–24). 



Benefits of Inclusion—Malpai 
Borderlands Safe Harbor Agreement 



The principle benefit of including an 
area in a critical habitat designation is 
the requirement of Federal agencies to 
ensure that actions that they fund, 
authorize, or carry out are not likely to 
result in the destruction or adverse 
modification of any designated critical 
habitat, which is the regulatory standard 
of section 7(a)(2) of the Act under which 
consultation is completed. Federal 
agencies must consult with the Service 
on actions that may affect critical 
habitat and must avoid destroying, or 
adversely modifying, critical habitat. 
Federal agencies must also consult with 
us on actions that may affect a listed 
species, and refrain from undertaking 
actions that are likely to jeopardize the 
continued existence of such species. 
The analysis of effects to critical habitat 
is a separate and different analysis from 
that of the effects to the species. 
Therefore, the difference in outcomes of 
these two analyses represents the 
regulatory benefit of critical habitat. For 
some species (including the Chiricahua 
leopard frog), and in some locations, the 
outcome of these analyses will be 
similar, because effects to habitat will 
often also result in effects to the species. 
However, the regulatory standard is 
different, as the jeopardy analysis 
investigates the action’s impact to 
survival and recovery of the species, 
while the adverse modification analysis 
investigates the action’s effects to the 
designated habitat’s contribution to 
conservation. This will, in many 
instances, lead to different results and 
different regulatory requirements. Thus, 
critical habitat designations may 
provide greater benefits to the recovery 
of a species than would listing alone. 
Critical habitat may provide a regulatory 
benefit for the Chiricahua leopard frog 
when there is a Federal nexus present 
for a project that might adversely 
modify critical habitat. 



The consultation provisions under 
section 7(a) of the Act constitute the 
regulatory benefits of designating lands 
as critical habitat. As discussed above, 
Federal agencies must consult with us 
on actions that may affect critical 
habitat and must avoid destroying or 
adversely modifying critical habitat. 
Critical habitat may provide a regulatory 
benefit for the Chiricahua leopard frog 
when there is a Federal nexus present 
for a project that might adversely 
modify critical habitat. With respect to 
the Malpai Borderlands Safe Harbor 
Agreement, we expect any projects that 
occur on private lands, and that have a 



Federal nexus and may affect critical 
habitat, would undergo consultation. 
Such a project might be a section 404 
permit under the Clean Water Act from 
the U.S. Army Corps of Engineers, for 
example. In such instances, critical 
habitat designation on these private 
lands would provide an additional 
regulatory benefit to the conservation of 
the Chiricahua leopard frog by 
prohibiting adverse modification of 
habitat essential for the conservation of 
this species. 



Another possible benefit of including 
lands in critical habitat is public 
education regarding the potential 
conservation value of an area that may 
help focus conservation efforts on areas 
of high conservation value for certain 
species. Any information about the 
Chiricahua leopard frog and its habitat 
that reaches a wide audience, including 
parties engaged in conservation 
activities, is valuable. The inclusion of 
lands in the Chiricahua leopard frog 
critical habitat designation that are 
managed under the tenets of the Malpai 
Borderlands Safe Harbor Agreement 
could be beneficial to the species 
because the critical habitat designation 
specifically identifies lands essential to 
the conservation of the species and 
special management considerations or 
protection. The process of proposing 
critical habitat provided an opportunity 
for peer review and public comment on 
habitat we determined meets the 
definition of critical habitat. This 
process is valuable to landowners and 
managers in prioritizing conservation 
and management of identified areas. 
Information on the Chiricahua leopard 
frog and its habitat has also been 
provided to the public in the past 
through meetings; educational materials 
and outreach provided by the local, 
State, and Federal jurisdictions; and 
general partnerships, coordination, and 
collaboration with stakeholders in 
implementing Chiricahua leopard frog 
recovery programs. In general, we 
believe the designation of critical 
habitat for the Chiricahua leopard frog 
will provide additional information for 
the public concerning the importance of 
essential habitat that has not already 
been available. 



In summary, we believe that 
educational benefits are likely realized 
when any information about the 
Chiricahua leopard frog and its habitat 
reaches a wide audience. The 
educational benefits of critical habitat 
designation on lands managed under the 
tenets of the Malpai Borderlands Safe 
Harbor Agreement may not be 
significant due to extensive past 
outreach, ongoing conservation efforts, 
the listing of Chiricahua leopard frog as 



threatened in 2002, the development 
and implementation of the final 
recovery plan in 2007, and other 
interactions concerning Chiricahua 
leopard frog conservation and recovery. 



Benefits of Exclusion—Malpai 
Borderlands Safe Harbor Agreement 



We believe the following benefits 
would be realized by forgoing 
designation of critical habitat for the 
Chiricahua leopard frog on lands 
managed under the tenets of the Malpai 
Borderlands Safe Harbor Agreement. 
These benefits chiefly include allowing 
for continued meaningful collaboration 
and effective working partnerships with 
private landowners to promote 
conservation of the Chiricahua leopard 
frog and its habitat. 



We have detailed above a history of 
proactive collaboration and partnerships 
in the conservation and recovery of the 
Chiricahua leopard frog with numerous 
private partners since the species’ 
listing in 2002, and in some examples, 
several years prior. These partners 
include the Nature Conservancy, the 
Ladder Ranch, the Magoffin Ranch, the 
Beatty Guest Ranch, the Southwestern 
Research Station, the San Rafael Ranch, 
and the Canoncito Ranch. These 
partners have demonstrated, as 
evidenced by a detailed list of specific 
activities above, a commitment to 
Chiricahua leopard frog conservation 
and recovery on their private lands. 
Indirectly and in addition, these private 
landowners serve as ambassadors for 
Chiricahua leopard frog conservation 
and recovery in their respective 
communities or areas, a valuable asset 
in today’s often controversial challenge 
of listed species conservation and 
recovery. 



Therefore, excluding these lands from 
critical habitat provides the significant 
benefit of maintaining and 
strengthening our existing conservation 
partnership and fostering new Federal- 
private partnerships. Through 
management under the Malpai 
Borderlands Safe Harbor Agreement, 
private landowners who are enrolled are 
committed to management and provide 
specific protection for the Chiricahua 
leopard frog and for the physical or 
biological features essential to the 
conservation of the species. In most 
respects, these management 
prescriptions are equal to or better than 
what the designation of critical habitat 
would provide. Exclusion of these 
private lands from critical habitat will 
help preserve these important 
partnerships and will also foster future 
partnerships and conservation of the 
Chiricahua leopard frog. 
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Benefits of Exclusion Outweigh the 
Benefits of Inclusion—Malpai 
Borderlands Safe Harbor Agreement 



The benefits of excluding these 
private lands from critical habitat 
outweigh the benefits of inclusion, 
based on the conservation-based 
management tenets under the Malpai 
Borderlands Safe Harbor Agreement, 
which have facilitated the specific 
projects summarized above. Activities 
on these lands will follow the mitigation 
strategy or promote site-specific 
conservation goals and objectives 
(whichever is applicable) and will be 
managed into the future for the benefit 
of the Chiricahua leopard frog. 



We reviewed and evaluated the 
benefits of inclusion and the benefits of 
exclusion of lands identified for 
exclusion that are managed under the 
tenets of the Malpai Borderlands Safe 
Harbor Agreement as critical habitat for 
the Chiricahua leopard frog. Including 
these private lands in the critical habitat 
designation for the Chiricahua leopard 
frog will provide little additional 
regulatory protection under section 7(a) 
of the Act when there is a Federal 
nexus, and educational benefits of 
designation will be redundant with 
those achieved through listing and our 
cooperative efforts working with these 
private landowners to conserve the 
Chiricahua leopard frog and the 
physical or biological features essential 
to the conservation of the species. We 
recognize there may be some ancillary 
benefit from other laws such as NEPA 
(42 U.S.C. 4321 et seq.)resulting from 
designating these areas as critical 
habitat; however, we consider these 
possible benefits to be marginal 
considering the potential adverse 
impact that critical habitat designation 
could have on our partnership with 
these private landowners. We believe 
past and future coordination with these 
private landowners will continue to 
provide sufficient education regarding 
the Chiricahua leopard frog habitat 
conservation needs on their lands, and 
therefore educational benefits for these 
areas are small. 



The benefits of excluding these 
private lands from critical habitat are 
significant. Exclusion of these lands 
from critical habitat will help preserve 
the partnership we have developed and 
reinforce those we are building with 
other private landowners, and foster 
future partnerships and development of 
management plans. We received 
numerous comments during the public 
comment period emphasizing that 
designation of critical habitat on these 
lands should not occur. We are 
committed to fostering working 



relationships with the conservation 
community, including these private 
landowners, to further the conservation 
of the Chiricahua leopard frog and other 
endangered and threatened species. 
Therefore, in consideration of the 
relevant impact to our relationship with 
these private landowners and other 
current and future conservation 
partnerships, we determined the 
benefits of exclusion outweigh the 
benefits of inclusion in critical habitat 
designation for these lands. 



Exclusion Will Not Result in Extinction 
of the Species—Malpai Borderlands 
Safe Harbor Agreement 



We determined that the exclusion of 
approximately 386 ac (156 ha) of habitat 
from this final designation of critical 
habitat for the Chiricahua leopard frog 
under the Malpai Borderlands Safe 
Harbor Agreement will not result in 
extinction of the species. Lands 
managed under the tenets of the Malpai 
Borderlands Safe Harbor Agreement 
provide protection and long-term 
management of lands that meet the 
definition of critical habitat for the 
Chiricahua leopard frog through site- 
specific habitat management and 
improvement projects. Additionally, the 
jeopardy standard of section 7 of the Act 
for the Chiricahua leopard frog provides 
assurances that the species will not go 
extinct as a result of exclusion from 
critical habitat designation. The 
consultation requirements of section 
7(a)(2) and the attendant requirement to 
avoid jeopardy to the Chiricahua 
leopard frog for projects with a Federal 
nexus will provide significant 
protection to the species. Therefore, 
based on the above discussion, the 
Secretary is exercising his discretion to 
exclude approximately 289 ac (117 ha) 
of habitat in the Peloncillo Mountains 
Unit and the entire 97 ac (39 ha) in the 
Rosewood and North Tanks Unit from 
this final critical habitat designation. 



AGFD Safe Harbor Agreement 
The AGFD (Statewide) Safe Harbor 



Agreement was finalized in 2006. The 
purpose of the AGFD’s Safe Harbor 
Agreement is to (1) to establish a 
program for the conservation of the 
Chiricahua leopard frog (Rana 
chiricahuensis) on private and other 
non-Federal lands in Arizona; (2) to 
provide regulatory assurances to 
voluntary participants that their 
conservation efforts will not result in 
required or imposed additional 
conservation measures or additional 
land, water or resource use restrictions 
beyond those agreed to at the time of 
enrollment and in the original 
Agreement; and (3) to provide similar 



assurances to landowners who do not 
participate directly in the conservation 
program established under this 
Agreement, but may desire regulatory 
assurances due to their proximity to 
program participants or other lands 
harboring Chiricahua leopard frogs 
(AGFD 2006, p. 1). The Pasture 9 Tank, 
Beatty’s Guest Ranch, Ramsey and 
Brown Canyons, and Cave Creek Units 
discussed in the proposed rule (76 FR 
14126) are all managed under AGFD 
Safe Harbor Agreement. 



The AGFD Safe harbor Agreement 
requires several required conservation 
measures for enrollees, including 
special instructions and precautions for: 
(1) Constructing or maintaining stock 
tanks; (2) managing livestock operations 
in a manner that specifically minimizes 
potential adverse effects to Chiricahua 
leopard frog populations to the 
maximum extent practicable; (3) 
committing to avoid intentionally or 
accidentally releasing nonnative species 
to enrolled lands, as well as maintaining 
vigilance against third parties releasing 
nonnatives, reporting observations of 
nonnatives, and controlling nonnatives; 
and (4) implementing measures to 
ensure that prescribed fire, herbicide 
treatments, and other land treatments 
are conducted in a manner that 
promotes the long-term maintenance of 
habitat characteristics essential to 
Chiricahua leopard frog populations 
that are extant in enrolled properties. 
Numerous conservation activities are 
suggested, although not mandatory, in 
the AGFD Safe Harbor Agreement 
including Chiricahua leopard frog 
translocation, construction of a double 
tank system, construction of small 
refugia sites at single tank systems, 
fencing, deepening of pools, well 
drilling, pipelines, removal of nonnative 
aquatic predators from otherwise 
suitable sites, maintenance of existing 
habitat conditions, enhancement of 
dispersal corridors, enhancement of 
stream and cienega habitats, and 
vegetation enhancement. For specific 
details of conservation activities 
implemented under the AGFD Safe 
Harbor Agreement, please see AGFD 
(2006, pp. 16–18, 22–24). 



Benefits of Inclusion—AGFD Safe 
Harbor Agreement 



The principle benefit of including an 
area in a critical habitat designation is 
the requirement of Federal agencies to 
ensure that actions that they fund, 
authorize, or carry out are not likely to 
result in the destruction or adverse 
modification of any designated critical 
habitat, which is the regulatory standard 
of section 7(a)(2) of the Act under which 
consultation is completed. Federal 
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agencies must consult with the Service 
on actions that may affect critical 
habitat and must avoid destroying, or 
adversely modifying, critical habitat. 
Federal agencies must also consult with 
us on actions that may affect a listed 
species, and refrain from undertaking 
actions that are likely to jeopardize the 
continued existence of such species. 
The analysis of effects to critical habitat 
is a separate and different analysis from 
that of the effects to the species. 
Therefore, the difference in outcomes of 
these two analyses represents the 
regulatory benefit of critical habitat. For 
some species (including the Chiricahua 
leopard frog), and in some locations, the 
outcome of these analyses will be 
similar, because effects to habitat will 
often also result in effects to the species. 
However, the regulatory standard is 
different, as the jeopardy analysis 
investigates the action’s impact to 
survival and recovery of the species, 
while the adverse modification analysis 
investigates the action’s effects to the 
designated habitat’s contribution to 
conservation. This will, in many 
instances, lead to different results and 
different regulatory requirements. Thus, 
critical habitat designations may 
provide greater benefits to the recovery 
of a species than would listing alone. 
Critical habitat may provide a regulatory 
benefit for the Chiricahua leopard frog 
when there is a Federal nexus present 
for a project that might adversely 
modify critical habitat. 



The consultation provisions under 
section 7(a) of the Act constitute the 
regulatory benefits of designating lands 
as critical habitat. As discussed above, 
Federal agencies must consult with us 
on actions that may affect critical 
habitat and must avoid destroying or 
adversely modifying critical habitat. 
Critical habitat may provide a regulatory 
benefit for the Chiricahua leopard frog 
when there is a Federal nexus present 
for a project that might adversely 
modify critical habitat. With respect to 
the AGFD Safe Harbor Agreement, we 
expect any projects that occur on private 
lands, have a Federal nexus, and may 
affect critical habitat would undergo 
consultation. Such a project might be a 
section 404 permit under the Clean 
Water Act from the U.S. Army Corps of 
Engineers, for example. In such 
instances, critical habitat designation on 
these private lands would provide an 
additional regulatory benefit to the 
conservation of the Chiricahua leopard 
frog by prohibiting adverse modification 
of habitat essential for the conservation 
of this species. 



Another possible benefit of including 
lands in critical habitat is public 
education regarding the potential 



conservation value of an area that may 
help focus conservation efforts on areas 
of high conservation value for certain 
species. Any information about the 
Chiricahua leopard frog and its habitat 
that reaches a wide audience, including 
parties engaged in conservation 
activities, is valuable. The inclusion of 
lands in the Chiricahua leopard frog 
critical habitat designation that are 
managed under the tenets of the AGFD 
Safe Harbor Agreement could be 
beneficial to the species because the 
critical habitat designation specifically 
identifies lands essential to the 
conservation of the species and special 
management considerations or 
protection. The process of proposing 
critical habitat provided an opportunity 
for peer review and public comment on 
habitat we determined meets the 
definition of critical habitat. This 
process is valuable to landowners and 
managers in prioritizing conservation 
and management of identified areas. 
Information on the Chiricahua leopard 
frog and its habitat has also been 
provided to the public in the past 
through meetings; educational materials 
and outreach provided by the local, 
State, and Federal jurisdictions; and 
through general partnerships, 
coordination, and collaboration with 
stakeholders in implementing 
Chiricahua leopard frog recovery 
programs. In general, we believe the 
designation of critical habitat for the 
Chiricahua leopard frog will provide 
additional information for the public 
concerning the importance of essential 
habitat that has not already been 
available. 



In summary, we believe that 
educational benefits are likely realized 
when any information about the 
Chiricahua leopard frog and its habitat 
reaches a wide audience. The 
educational benefits of critical habitat 
designation on lands managed under the 
tenets of the AGFD Safe Harbor 
Agreement may not be significant due to 
extensive past outreach, ongoing 
conservation efforts, the listing of 
Chiricahua leopard frog as threatened in 
2002, the development and 
implementation of the final recovery 
plan in 2007, and other interactions 
concerning Chiricahua leopard frog 
conservation and recovery. 



Benefits of Exclusion—AGFD Safe 
Harbor Agreement 



We believe the following benefits 
would be realized by forgoing 
designation of critical habitat for the 
Chiricahua leopard frog on lands 
managed under the tenets of the AGFD 
Safe Harbor Agreement. These benefits 
chiefly include allowing for continued 



meaningful collaboration and effective 
working partnerships with private 
landowners to promote conservation of 
the Chiricahua leopard frog and its 
habitat. 



We have detailed above a history of 
proactive collaboration and partnerships 
in the conservation and recovery of the 
Chiricahua leopard frog with numerous 
private partners since the species’ 
listing in 2002, and in some examples, 
several years prior. These partners 
include the Nature Conservancy, the 
Ladder Ranch, the Magoffin Ranch, the 
Beatty Guest Ranch, the Southwestern 
Research Station, the San Rafael Ranch, 
and the Canoncito Ranch. These 
partners have demonstrated, as 
evidenced by a detailed list of specific 
activities above, a commitment to 
Chiricahua leopard frog conservation 
and recovery on their private lands. 
Indirectly and in addition, these private 
landowners serve as ambassadors for 
Chiricahua leopard frog conservation 
and recovery in their respective 
communities or areas, a valuable asset 
in today’s often controversial challenge 
of listed species conservation and 
recovery. 



Therefore, excluding these lands from 
critical habitat provides the significant 
benefit of maintaining and 
strengthening our existing conservation 
partnership and fostering new Federal- 
private partnerships. Through 
management under the AGFD Safe 
Harbor Agreement, these private 
landowners are committed to 
management that provides specific 
protection for the Chiricahua leopard 
frog and for the physical or biological 
features essential to the conservation of 
the species. In most respects, these 
management prescriptions are equal to 
or better than what the designation of 
critical habitat will provide. Exclusion 
of these private lands from critical 
habitat would help preserve these 
important partnerships and will also 
foster future partnerships and 
conservation of the Chiricahua leopard 
frog. 



Benefits of Exclusion Outweigh the 
Benefits of Inclusion—AGFD Safe 
Harbor Agreement 



The benefits of excluding these 
private lands from critical habitat 
outweigh the benefits of inclusion, 
based on the conservation-based 
management tenets under the AGFD 
Safe Harbor Agreement which have 
facilitated the specific projects 
summarized above. Activities on these 
lands will follow the mitigation strategy 
or promote site-specific conservation 
goals and objectives (whichever is 
applicable) and will be managed into 
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the future for the benefit of the 
Chiricahua leopard frog. 



We reviewed and evaluated the 
benefits of inclusion and the benefits of 
exclusion of lands identified for 
exclusion that are managed under the 
tenets of the AGFD Safe Harbor 
Agreement as critical habitat for the 
Chiricahua leopard frog. Including these 
private lands in the critical habitat 
designation for the Chiricahua leopard 
frog will provide little additional 
regulatory protection under section 7(a) 
of the Act when there is a Federal 
nexus, and educational benefits of 
designation will be redundant with 
those achieved through listing and our 
cooperative efforts working with these 
private landowners to conserve the 
Chiricahua leopard frog and the 
physical or biological features essential 
to the conservation of the species. We 
recognize there may be some ancillary 
benefit from other laws such as NEPA 
resulting from designating these areas as 
critical habitat; however, we consider 
these possible benefits to be marginal 
considering the potential adverse 
impact that critical habitat designation 
could have on our partnership with 
these private landowners. We believe 
past and future coordination with these 
private landowners will continue to 
provide sufficient education regarding 
the Chiricahua leopard frog habitat 
conservation needs on their lands, and 
therefore educational benefits for these 
areas are small. 



The benefits of excluding these 
private lands from critical habitat are 
significant. Exclusion of these lands 
from critical habitat will help preserve 
the partnership we have developed and 
reinforce those we are building with 
other private landowners, and foster 
future partnerships and development of 
management plans. We received 
numerous comments during the public 
comment period emphasizing that 
designation of critical habitat on these 
lands should not occur. We are 
committed to fostering working 
relationships with the conservation 
community, including these private 
landowners, to further the conservation 
of the Chiricahua leopard frog and other 
endangered and threatened species. 
Therefore, in consideration of the 
relevant impact to our relationship with 
these private landowners and other 
current and future conservation 
partnerships, we determined the 
benefits of exclusion outweigh the 
benefits of inclusion in critical habitat 
designation for these lands. 



Exclusion Will Not Result in Extinction 
of the Species—AGFD Safe Harbor 
Agreement 



We determined that the exclusion of 
approximately 118 ac (48 ha) of habitat 
from this final designation of critical 
habitat for the Chiricahua leopard frog 
under the AGFD Safe Harbor Agreement 
will not result in extinction of the 
species. Lands managed under the 
tenets of the AGFD Safe Harbor 
Agreement provide protection and long- 
term management of lands that meet the 
definition of critical habitat for the 
Chiricahua leopard frog through site- 
specific habitat management and 
improvement projects. Additionally, the 
jeopardy standard of section 7 of the Act 
for the Chiricahua leopard frog provides 
assurances that the species will not go 
extinct as a result of exclusion from 
critical habitat designation. The 
consultation requirements of section 
7(a)(2) and the attendant requirement to 
avoid jeopardy to the Chiricahua 
leopard frog for projects with a Federal 
nexus will provide significant 
protection to the species. Therefore, 
based on the above discussion, the 
Secretary is exercising his discretion to 
exclude approximately 118 ac (48 ha) of 
habitat in the Pasture 9 Tank, Beatty’s 
Guest Ranch, Ramsey and Brown 
Canyons, and Cave Creek Units from 
this final critical habitat designation. 



Ladder Ranch Chiricahua Leopard Frog 
Conservation Partnership 



The Ladder Ranch Chiricahua 
Leopard Frog Conservation Partnership 
includes staff from the Turner 
Endangered Species Fund, Turner 
Ranch Properties, and the Ladder Ranch 
Biodiversity Division in partnership 
with the Service and the New Mexico 
Department of Game and Fish. The 
Ladder Ranch is a 155,553-ac (62,950- 
ha) private ranch in Sierra County, New 
Mexico, whose management 
incorporates the Seco Creek, Cuchillo 
Negro Warm Springs and Creek, and the 
South Fork Palomas Creek critical 
habitat units. The Ladder Ranch 
provides conservation for the 
Chiricahua leopard frog based on the 
tenets of the recovery plan with four 
main objectives: (1) Maintain wild 
Chiricahua leopard frog populations on 
the Ladder Ranch; (2) develop applied 
research that will inform conservation 
management; (3) maintain a captive 
refugia system for Chiricahua leopard 
frog populations located elsewhere, off- 
ranch; and (4) use captive breeding to 
contribute towards rangewide recovery 
of the species. 



The strategy underlying the Ladder 
Ranch’s conservation for the Chiricahua 



leopard frog is built on the foundation 
of a robust wild population that inhabits 
the Seco Creek drainage on the Ladder 
Ranch, which is the largest Chiricahua 
leopard frog population in New Mexico. 
This metapopulation’s persistence 
depends not only on natural 
intermittent and ephemeral stream 
habitat and steel and earthen stock tanks 
within the drainage, but also on 
dedicated water management by the 
ranch. The Ladder Ranch staff have 
implemented several conservation 
actions that have assisted in securing 
the Seco Creek metapopulation, 
including maintaining and improving 
pond habitat, erecting livestock and 
wildlife exclosure fences to prevent 
trampling and overgrazing at earthen 
ponds, and installing permanent fencing 
at Johnson, Fish, LM Bar, Pague, and 
North Seco Wells. 



The Ladder Ranch has already 
conducted much conservation work for 
the Chiricahua leopard frog, such as 
habitat improvements, securing 
permanent water sources for occupied 
habitat, captive propagation- 
headstarting-release, radio telemetry 
research, disease testing, and annual 
monitoring of both captive and wild 
populations. A captive facility 
(ranarium) was also built to house frogs 
from both on- and off-ranch populations 
for the purposes of captive breeding for 
augmentation and restoring offspring to 
the wild. The Ladder Ranch staff has 
modified several steel water tanks that 
are part of the stock water infrastructure 
to serve as secure captive refugia sites 
for Chiricahua leopard frogs. 



As part of the Ladder Ranch’s 
conservation strategy for the Chiricahua 
leopard frog, they hope to restore robust 
populations in unoccupied drainages 
that contain suitable habitat. To 
accomplish this goal, the Ladder Ranch 
will: (1) Protect remaining populations 
of Chiricahua leopard frogs on the 
ranch; (2) identify, protect, restore, or 
create as needed, currently unoccupied 
recovery sites necessary to support 
viable populations and metapopulations 
of Chiricahua leopard frogs; (3) establish 
new or re-establish former populations 
at selected recovery sites; (4) augment 
populations on the ranch as needed to 
increase persistence; (5) monitor 
Chiricahua leopard frog populations and 
their habitats and the implementation 
activities on-site outlined the recovery 
plan; (6) implement research needed to 
support recovery actions and adaptive 
management; (7) develop cooperative 
conservation projects, such as a Safe 
Harbor Agreement; (8) develop and 
amend management planning on the 
ranch as needed to implement recovery 
actions; and (9) practice adaptive 
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management in which recovery tasks are 
revised by the Service in coordination 
with the Chiricahua Leopard Frog 
Recovery Team as pertinent new 
information becomes available. 



Benefits of Inclusion—Ladder Ranch 
Chiricahua Leopard Frog Conservation 
Partnership 



The principle benefit of including an 
area in a critical habitat designation is 
the requirement of Federal agencies to 
ensure that actions that they fund, 
authorize, or carry out are not likely to 
result in the destruction or adverse 
modification of any designated critical 
habitat, which is the regulatory standard 
of section 7(a)(2) of the Act under which 
consultation is completed. Federal 
agencies must consult with the Service 
on actions that may affect critical 
habitat and must avoid destroying, or 
adversely modifying, critical habitat. 
Federal agencies must also consult with 
us on actions that may affect a listed 
species, and refrain from undertaking 
actions that are likely to jeopardize the 
continued existence of such species. 
The analysis of effects to critical habitat 
is a separate and different analysis from 
that of the effects to the species. 
Therefore, the difference in outcomes of 
these two analyses represents the 
regulatory benefit of critical habitat. For 
some species (including the Chiricahua 
leopard frog), and in some locations, the 
outcome of these analyses will be 
similar, because effects to habitat will 
often also result in effects to the species. 
However, the regulatory standard is 
different, as the jeopardy analysis 
investigates the action’s impact to 
survival and recovery of the species, 
while the adverse modification analysis 
investigates the action’s effects to the 
designated habitat’s contribution to 
conservation. This will, in many 
instances, lead to different results and 
different regulatory requirements. Thus, 
critical habitat designations may 
provide greater benefits to the recovery 
of a species than would listing alone. 
Critical habitat may provide a regulatory 
benefit for the Chiricahua leopard frog 
when there is a Federal nexus present 
for a project that might adversely 
modify critical habitat. 



The consultation provisions under 
section 7(a) of the Act constitute the 
regulatory benefits of designating lands 
as critical habitat. As discussed above, 
Federal agencies must consult with us 
on actions that may affect critical 
habitat and must avoid destroying or 
adversely modifying critical habitat. 
Critical habitat may provide a regulatory 
benefit for the Chiricahua leopard frog 
when there is a Federal nexus present 
for a project that might adversely 



modify critical habitat. With respect to 
the Service’s partnership with the 
Ladder Ranch, we expect any projects 
that occur on the ranch that have a 
Federal nexus and may affect critical 
habitat would undergo consultation. 
Such a project might be a section 404 
permit under the Clean Water Act from 
the U.S. Army Corps of Engineers, for 
example. In such instances, critical 
habitat designation on the ranch would 
provide an additional regulatory benefit 
to the conservation of the Chiricahua 
leopard frog by prohibiting adverse 
modification of habitat essential for the 
conservation of this species. 



Another possible benefit of including 
lands in critical habitat is public 
education regarding the potential 
conservation value of an area that may 
help focus conservation efforts on areas 
of high conservation value for certain 
species. Any information about the 
Chiricahua leopard frog and its habitat 
that reaches a wide audience, including 
parties engaged in conservation 
activities, is valuable. The inclusion of 
lands in the Chiricahua leopard frog 
critical habitat designation that are 
managed under the Ladder Ranch could 
be beneficial to the species because the 
critical habitat designation specifically 
identifies lands essential to the 
conservation of the species and special 
management considerations or 
protection. The process of proposing 
critical habitat provided an opportunity 
for peer review and public comment on 
habitat we determined meets the 
definition of critical habitat. This 
process is valuable to landowners and 
managers in prioritizing conservation 
and management of identified areas. 
Information on the Chiricahua leopard 
frog and its habitat has also been 
provided to the public in the past 
through meetings; educational materials 
and outreach provided by the local, 
State, and Federal jurisdictions; and 
general partnerships, coordination, and 
collaboration with stakeholders in 
implementing Chiricahua leopard frog 
recovery programs. In general, we 
believe the designation of critical 
habitat for the Chiricahua leopard frog 
will provide additional information for 
the public concerning the importance of 
essential habitat that has not already 
been available. 



In summary, we believe that 
educational benefits are likely realized 
when any information about the 
Chiricahua leopard frog and its habitat 
reaches a wide audience. The 
educational benefits of critical habitat 
designation on the Ladder Ranch may 
not be significant due to extensive past 
outreach, ongoing conservation efforts 
by the ranch, the listing of Chiricahua 



leopard frog as threatened in 2002, the 
development and implementation of the 
final recovery plan in 2007, and other 
interactions concerning Chiricahua 
leopard frog conservation and recovery. 



Benefits of Exclusion—Ladder Ranch 
Chiricahua Leopard Frog Conservation 
Partnership 



We believe the following benefits 
would be realized by forgoing 
designation of critical habitat for the 
Chiricahua leopard frog on the Ladder 
Ranch. The primary benefit includes 
allowing for continued collaboration 
and effective working partnership 
between the Service and the Ladder 
Ranch to promote conservation of the 
Chiricahua leopard frog and its habitat. 



Based on our partnership with the 
Ladder Ranch and the number of 
conservation activities the ranch has 
implemented for the conservation of the 
Chiricahua leopard frog, excluding land 
on the ranch from critical habitat 
provides the significant benefit of 
maintaining and strengthening our 
existing conservation partnership and 
fostering new Federal-private 
partnerships with other landowners. 
The Ladder Ranch is committed to 
providing protection for the Chiricahua 
leopard frog. In most respects, the 
management activities conducted by the 
Ladder Ranch are equal to or better than 
what the designation of critical habitat 
would provide. Exclusion of this private 
land from critical habitat would help 
preserve this important partnership and 
will also foster future partnerships and 
conservation of the Chiricahua leopard 
frog. 



Benefits of Exclusion Outweigh the 
Benefits of Inclusion—Ladder Ranch 
Chiricahua Leopard Frog Conservation 
Partnership 



The benefits of excluding lands 
owned and managed by the Ladder 
Ranch from critical habitat outweigh the 
benefits of inclusion, based on our 
conservation-based partnership with the 
ranch. Our partnership with the Ladder 
Ranch promotes site-specific 
conservation goals and objectives for the 
benefit of the Chiricahua leopard frog. 



We reviewed and evaluated the 
benefits of inclusion and the benefits of 
exclusion of lands identified for 
exclusion on the Ladder Ranch. 
Including this private land in the 
critical habitat designation for the 
Chiricahua leopard frog will provide 
little additional regulatory protection 
under section 7(a) of the Act when there 
is a Federal nexus, and educational 
benefits of designation will be 
redundant with those achieved through 
listing and our cooperative efforts 
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working with this private landowner to 
conserve the Chiricahua leopard frog 
and the physical or biological features 
essential to the conservation of the 
species. We consider the possible 
benefits of including the Ladder Ranch 
in critical habitat designation to be 
marginal considering the potential 
adverse impact that critical habitat 
designation could have on our 
partnership with the private landowner. 
We believe past and future coordination 
with this private landowner will 
continue to provide sufficient education 
regarding the Chiricahua leopard frog 
habitat conservation needs on their 
lands, and therefore educational 
benefits for these areas are small. 



The benefits of excluding the Ladder 
Ranch from critical habitat based on our 
conservation partnership are significant. 
Exclusion of the ranch from critical 
habitat will help preserve the 
partnership we have developed and 
reinforce those we are building with 
other private landowners, and foster 
future partnerships and development of 
management plans. During the public 
comment period, we received a letter 
from the Ladder Ranch strongly 
emphasizing the ranch’s desire not to 
have critical habitat designated on their 
land. We are committed to fostering 
working relationships with the 
conservation community, including the 
Ladder Ranch, to further the 
conservation of the Chiricahua leopard 
frog and other endangered and 
threatened species. Therefore, in 
consideration of the relevant impact to 
our relationship with the Ladder Ranch 
and other potential private landowners, 
we determined the benefits of exclusion 
outweigh the benefits of inclusion in 
critical habitat designation for these 
lands. 



Exclusion Will Not Result in Extinction 
of the Species—Ladder Ranch 
Chiricahua Leopard Frog Conservation 
Partnership 



We determined that the exclusion of 
approximately 739 ac (299 ha) of habitat 
from this final designation of critical 
habitat for the Chiricahua leopard frog 
based on our conservation partnership 
with the Ladder Ranch will not result in 
extinction of the species. Lands 
managed by the Ladder Ranch for the 
Chiricahua leopard frog provide 
protection for the frog through site- 
specific habitat management and 
improvement projects. Therefore, the 
Secretary is exercising his discretion to 
exclude approximately 739 ac (299 ha) 
of habitat in the Seco Creek, Cuchillo 
Negro Warm Springs and Creek, and 
South Fork Palomas Creek Units from 
this final critical habitat designation. 



Required Determinations 



Regulatory Planning and Review— 
Executive Order 12866 



The Office of Management and Budget 
(OMB) has determined that this rule is 
not significant and has not reviewed 
this rule under Executive Order 12866 
(Regulatory Planning and Review). OMB 
bases its determination upon the 
following four criteria: 



(1) Whether the rule will have an 
annual effect of $100 million or more on 
the economy or adversely affect an 
economic sector, productivity, jobs, the 
environment, or other units of the 
government. 



(2) Whether the rule will create 
inconsistencies with other Federal 
agencies’ actions. 



(3) Whether the rule will materially 
affect entitlements, grants, user fees, 
loan programs or the rights and 
obligations of their recipients. 



(4) Whether the rule raises novel legal 
or policy issues. 



Regulatory Flexibility Act (5 U.S.C. 601 
et seq.) 



Under the Regulatory Flexibility Act 
(RFA; 5 U.S.C. 601 et seq.), as amended 
by the Small Business Regulatory 
Enforcement Fairness Act (SBREFA) of 
1996 (5 U.S.C. 801 et seq.), whenever an 
agency must publish a notice of 
rulemaking for any proposed or final 
rule, it must prepare and make available 
for public comment a regulatory 
flexibility analysis that describes the 
effects of the rule on small entities 
(small businesses, small organizations, 
and small government jurisdictions). 
However, no regulatory flexibility 
analysis is required if the head of an 
agency certifies the rule will not have a 
significant economic impact on a 
substantial number of small entities. 
The SBREFA amended the RFA to 
require Federal agencies to provide a 
certification statement of the factual 
basis for certifying that the rule will not 
have a significant economic impact on 
a substantial number of small entities. 
In this final rule, we are certifying that 
the critical habitat designation for 
Chiricahua leopard frog will not have a 
significant economic impact on a 
substantial number of small entities. 
The following discussion explains our 
rationale. 



According to the Small Business 
Administration (SBA), small entities 
include small organizations, such as 
independent nonprofit organizations; 
small governmental jurisdictions, 
including school boards and city and 
town governments that serve fewer than 
50,000 residents; as well as small 
businesses. Small businesses include 



manufacturing and mining concerns 
with fewer than 500 employees, 
wholesale trade entities with fewer than 
100 employees, retail and service 
businesses with less than $5 million in 
annual sales, general and heavy 
construction businesses with less than 
$27.5 million in annual business, 
special trade contractors doing less than 
$11.5 million in annual business, and 
agricultural businesses with annual 
sales less than $750,000. To determine 
if potential economic impacts on these 
small entities are significant, we 
consider the types of activities that 
might trigger regulatory impacts under 
this rule, as well as the types of project 
modifications that may result. In 
general, the term ‘‘significant economic 
impact’’ is meant to apply to a typical 
small business firm’s business 
operations. 



To determine if the rule could 
significantly affect a substantial number 
of small entities, we consider the 
number of small entities affected within 
particular types of economic activities 
(e.g., livestock management, water 
management, transportation, and 
development). We apply the 
‘‘substantial number’’ test individually 
to each industry to determine if 
certification is appropriate. However, 
the SBREFA does not explicitly define 
‘‘substantial number’’ or ‘‘significant 
economic impact.’’ Consequently, to 
assess whether a ‘‘substantial number’’ 
of small entities is affected by this 
designation, this analysis considers the 
relative number of small entities likely 
to be impacted in an area. In some 
circumstances, especially with critical 
habitat designations of limited extent, 
we may aggregate across all industries 
and consider whether the total number 
of small entities affected is substantial. 
In estimating the number of small 
entities potentially affected, we also 
consider whether their activities have 
any Federal involvement. 



Designation of critical habitat only 
affects activities authorized, funded, or 
carried out by Federal agencies. Some 
kinds of activities are unlikely to have 
any Federal involvement and so will not 
be affected by critical habitat 
designation. In areas where the species 
is present, Federal agencies already are 
required to consult with us under 
section 7 of the Act on activities they 
authorize, fund, or carry out that may 
affect the Chiricahua leopard frog. 
Federal agencies also must consult with 
us if their activities may affect critical 
habitat. Designation of critical habitat, 
therefore, could result in an additional 
economic impact on small entities due 
to the requirement to reinitiate 
consultation for ongoing Federal 
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activities (see Application of the 
‘‘Adverse Modification’’ Standard 
section). 



In our final economic analysis of the 
critical habitat designation, we 
evaluated the potential economic effects 
on small business entities resulting from 
conservation actions related to the 
listing of the Chiricahua leopard frog 
and the designation of critical habitat. 
The analysis is based on the estimated 
impacts associated with the rulemaking 
as described in Chapters 3 through 4 
and Appendix A of the analysis and 
evaluates the potential for economic 
impacts related to livestock 
management, water management, 
transportation, and development. 



Of the four sectors identified having 
small entities, the FEA estimates that up 
to 171 small entities may be affected by 
section 7 consultations stemming from 
this rule. Annualized incremental 
economic impacts to small businesses 
range from $254 per year for 
transportation and residential and 
commercial development to $8,390 per 
year for livestock management 
(Industrial Economics 2011, pp. A–2 
—A–7). A detailed analysis of each 
sector is presented below. 



The FEA estimates that within this 
designation of critical habitat, the 
development sector has a total of 3,718 
entities, of which 3,542 are small 
entities. Of these small entities, up to 9 
may be impacted by this designation of 
critical habitat. Stated another way, 0.25 
percent of the small entities in the 
development sector may be impacted by 
this designation of critical habitat at the 
regional scale of this analysis. At the 
national scale, this percentage is much 
less. The FEA estimates total annualized 
impacts for the 9 entities to range from 
$28 to $254. Relative to the SBA’s small 
entity size standard for this sector ($7 
million or $33.5 million annual 
revenues), this forecasted impact would 
not have a significant economic impact. 



The FEA estimates that within this 
designation of critical habitat, the 
transportation sector has a total of 165 
entities, of which 154 are small entities. 
Of these small entities, up to 9 may be 
impacted by this designation of critical 
habitat. Stated another way, 
approximately 6 percent of the small 
entities may be impacted by this 
designation of critical habitat at the 
regional scale of this analysis. At the 
national scale, this percentage is much 
less. The total annualized incremental 
impact is estimated to be $254 and 
relative to the SBA’s small entity size 
standard for this sector ($33.5 million), 
this would not represent a significant 
economic impact. 



The FEA estimates that within this 
designation of critical habitat there are 
120 entities that engage in water 
management, and of these entities 104 
are small. Of these, up to 18 of these 
small entities may be impacted by this 
designation of critical habitat. Stated 
another way, 17 percent of the small 
entities engaged in water management 
may be impacted at the regional scale of 
this analysis. At the national scale, this 
percentage is much less. The total 
annualized impact is estimated to be up 
to $508 for all entities; relative to SBA’s 
small entity size standard for this sector 
($7 million), this would not represent a 
significant economic impact. 



The FEA estimates that within this 
designation of critical habitat there are 
a total of 162 entities engaged in 
livestock management activities; of 
these 135 are small entities. The FEA 
estimates that all of the small entities 
may be affected by this designation of 
critical habitat at the regional scale of 
this analysis. However, at the national 
scale, the percentage of affected small 
entities is much less. The total 
annualized incremental impact due to 
the designation of critical habiat is 
estimated to be $8,390. Although the 
highest annualized impact of $8,390 per 
year for livestock management may 
represent a significant impact if those 
costs are borne by only a few small 
ranchers with annual revenues that are 
considerably lower than the small entity 
revenue size standard of $750,000 per 
year; this is an unlikely outcome. In the 
extreme case where a single ranch 
participates in all 135 consultations, 
annualized impacts to that single entity 
would be $8,390; however, in the other 
extreme, if 135 small ranches each 
participate in a single consultation, 
annualized impacts to each entity 
would be approximately $62. If 68 small 
ranches participate (i.e., the midpoint 
between 1 and 135), the annualized 
impacts would be $123 per entity. If 
only a few did participate, it is unlikely 
that these entities would be small 
businesses. Given that the consultations 
on livestock management activities are 
projected to occur on U.S. Forest 
Service allotments and other federally 
managed areas that are spread over large 
parts of Arizona and New Mexico, it is 
unlikely that only a few ranchers would 
participate in all 135 of the projected 
consultations. The analysis does not 
have access to average annual revenues 
for small entities in the critical habitat 
units, and thus, cannot estimate 
annualized impacts as a percent of 
annual revenues. However, even though 
there is potential for 135 entities in this 
sector to be affected by this designation, 



we anticipate the limited potential 
impacts to entities in this sector will not 
be significant. Our determination is 
based on the fact that any impact to 
small businesses are indirect and that 
under the RFA we are only required to 
evaluate direct impacts resulting from 
the designation of critical habitat; and as 
such direct costs are borne by the 
Federal action agency. 



In summary, we considered whether 
this designation would result in a 
significant economic effect on a 
substantial number of small entities. 
Based on the above reasoning and 
currently available information, we 
concluded that this rule will not result 
in a significant economic impact on a 
substantial number of small entities. 
Therefore, we are certifying that the 
designation of critical habitat for 
Chiricahua leopard frog will not have a 
significant economic impact on a 
substantial number of small entities, 
and a regulatory flexibility analysis is 
not required. 



Energy Supply, Distribution, or Use— 
Executive Order 13211 



Executive Order 13211 (Actions 
Concerning Regulations That 
Significantly Affect Energy Supply, 
Distribution, or Use) requires agencies 
to prepare Statements of Energy Effects 
when undertaking certain actions. The 
Office of Management and Budget 
(OMB) has provided guidance for 
implementing this Executive Order that 
outlines nine outcomes that may 
constitute ‘‘a significant adverse effect’’ 
when compared to not taking the 
regulatory action under consideration. 
As none of the outcomes that may 
constitute ‘‘a significant adverse effect’’ 
are relevant to this analysis, energy- 
related impacts within the critical 
habitat designation are not anticipated. 
The economic analysis finds that 
extraction, energy production, and 
distribution are not expected to be 
affected (Industrial Economics 2011, p. 
A–8). Thus, based on information in the 
economic analysis, energy-related 
impacts associated with Chiricahua 
leopard frog conservation activities 
within critical habitat are not expected. 
As such, the designation of critical 
habitat is not expected to significantly 
affect energy supplies, distribution, or 
use. Therefore, this action is not a 
significant energy action, and no 
Statement of Energy Effects is required. 



Unfunded Mandates Reform Act (2 
U.S.C. 1501 et seq.) 



In accordance with the Unfunded 
Mandates Reform Act (2 U.S.C. 1501 et 
seq.), we make the following findings: 
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(1) This rule will not produce a 
Federal mandate. In general, a Federal 
mandate is a provision in legislation, 
statute, or regulation that would impose 
an enforceable duty upon State, local, or 
Tribal governments, or the private 
sector, and includes both ‘‘Federal 
intergovernmental mandates’’ and 
‘‘Federal private sector mandates.’’ 
These terms are defined in 2 U.S.C. 
658(5)–(7). ‘‘Federal intergovernmental 
mandate’’ includes a regulation that 
‘‘would impose an enforceable duty 
upon State, local, or Tribal 
governments’’ with two exceptions. It 
excludes ‘‘a condition of Federal 
assistance.’’ It also excludes ‘‘a duty 
arising from participation in a voluntary 
Federal program,’’ unless the regulation 
‘‘relates to a then-existing Federal 
program under which $500,000,000 or 
more is provided annually to State, 
local, and Tribal governments under 
entitlement authority,’’ if the provision 
would ‘‘increase the stringency of 
conditions of assistance’’ or ‘‘place caps 
upon, or otherwise decrease, the Federal 
Government’s responsibility to provide 
funding,’’ and the State, local, or Tribal 
governments ‘‘lack authority’’ to adjust 
accordingly. At the time of enactment, 
these entitlement programs were: 
Medicaid; Aid to Families with 
Dependent Children work programs; 
Child Nutrition; Food Stamps; Social 
Services Block Grants; Vocational 
Rehabilitation State Grants; Foster Care, 
Adoption Assistance, and Independent 
Living; Family Support Welfare 
Services; and Child Support 
Enforcement. ‘‘Federal private sector 
mandate’’ includes a regulation that 
‘‘would impose an enforceable duty 
upon the private sector, except (i) a 
condition of Federal assistance or (ii) a 
duty arising from participation in a 
voluntary Federal program.’’ 



The designation of critical habitat 
does not impose a legally binding duty 
on non-Federal Government entities or 
private parties. Under the Act, the only 
regulatory effect is that Federal agencies 
must ensure that their actions do not 
destroy or adversely modify critical 
habitat under section 7. While non- 
Federal entities that receive Federal 
funding, assistance, or permits, or that 
otherwise require approval or 
authorization from a Federal agency for 
an action, may be indirectly impacted 
by the designation of critical habitat, the 
legally binding duty to avoid 
destruction or adverse modification of 
critical habitat rests squarely on the 
Federal agency. Furthermore, to the 
extent that non-Federal entities are 
indirectly impacted because they 
receive Federal assistance or participate 



in a voluntary Federal aid program, the 
Unfunded Mandates Reform Act would 
not apply, nor would critical habitat 
shift the costs of the large entitlement 
programs listed above onto State 
governments. 



(2) We do not believe that this rule 
will significantly or uniquely affect 
small governments because the 
designation of critical habitat imposes 
no obligations on State or local 
governments. By definition, Federal 
agencies are not considered small 
entities, although the activities they 
fund or permit may be proposed or 
carried out by small entities. 
Consequently, we do not believe that 
the critical habitat designation would 
significantly or uniquely affect small 
government entities. As such, a Small 
Government Agency Plan is not 
required. 



Takings—Executive Order 12630 



In accordance with Executive Order 
12630 (Government Actions and 
Interference with Constitutionally 
Protected Private Property Rights), we 
have analyzed the potential takings 
implications of designating critical 
habitat for the Chiricahua leopard frog 
in a takings implications assessment. As 
discussed above, the designation of 
critical habitat affects only Federal 
actions. Although private parties that 
receive Federal funding, assistance, or 
require approval or authorization from a 
Federal agency for an action may be 
indirectly impacted by the designation 
of critical habitat, the legally binding 
duty to avoid destruction or adverse 
modification of critical habitat rests 
squarely on the Federal agency. The 
economic analysis found that no 
significant ecomonic impacts are likely 
to result from the designation of critical 
habitat for the Chiricahua leopard frog. 
A significant level of baseline protection 
already exists for the frog, which 
addresses a broad range of habitat 
threats. The majority of Chiricahua 
leopard frog habitat and localities are on 
Federal lands, and a number of 
conservation easements, habitat 
conservation plans, and safe harbor 
agreements provide protections on 
privately owned lands. Based on 
information contained in the final 
economic analysis assessment and 
described within this document, it is 
not likely that economic impacts to a 
property owner would be of a sufficient 
magnitude to support a takings action. 
Therefore, the takings implications 
assessment concludes that this 
designation of critical habitat for the 
Chiricahua leopard frog does not pose 
significant takings implications for 



lands within or affected by the 
designation. 



Federalism—Executive Order 13132 
In accordance with Executive Order 



13132 (Federalism), this rule does not 
have significant Federalism effects. A 
federalism impact summary statement is 
not required. In keeping with 
Department of the Interior and 
Department of Commerce policy, we 
requested information from, and 
coordinated development of, this 
critical habitat designation with 
appropriate State resource agencies in 
Arizona and New Mexico. We received 
comments from the Arizona Game and 
Fish Department and the New Mexico 
Department of Game and Fish and have 
addressed them in the Summary of 
Comments and Recommendations 
section of this rule. The designation of 
critical habitat in areas currently 
occupied by the Chiricahua leopard frog 
may pose nominal additional 
restrictions to those currently in place 
and, therefore, may have little 
incremental impact on State and local 
governments and their activities. The 
designation may have some benefit to 
these governments in that the areas that 
contain the physical or biological 
features essential to the conservation of 
the species are more clearly defined, 
and the elements of the features of the 
habitat necessary to the conservation of 
the species are specifically identified. 
This information does not alter where 
and what federally sponsored activities 
may occur. However, it may assist local 
governments in long-range planning 
(rather than having them wait for case- 
by-case section 7 consultations to 
occur). 



Where State and local governments 
require approval or authorization from a 
Federal agency for actions that may 
affect critical habitat, consultation 
under section 7(a)(2) will be required. 
While non-Federal entities that receive 
Federal funding, assistance, or permits, 
or that otherwise require approval or 
authorization from a Federal agency for 
an action, may be indirectly impacted 
by the designation of critical habitat, the 
legally binding duty to avoid 
destruction or adverse modification of 
critical habitat rests squarely on the 
Federal agency. 



Civil Justice Reform—Executive Order 
12988 



In accordance with Executive Order 
12988 (Civil Justice Reform), the Office 
of the Solicitor has determined that the 
rule does not unduly burden the judicial 
system and that it meets the applicable 
standards set forth in sections 3(a) and 
3(b)(2) of the Order. We are designating 



VerDate Mar<15>2010 16:12 Mar 19, 2012 Jkt 226001 PO 00000 Frm 00052 Fmt 4701 Sfmt 4700 E:\FR\FM\20MRR2.SGM 20MRR2tk
el



le
y 



on
 D



S
K



3S
P



T
V



N
1P



R
O



D
 w



ith
 R



U
LE



S
2











16375 Federal Register / Vol. 77, No. 54 / Tuesday, March 20, 2012 / Rules and Regulations 



critical habitat in accordance with the 
provisions of the Act. This final rule 
uses standard property descriptions and 
identifies the elements of physical or 
biological features essential to the 
conservation of the Chiricahua leopard 
frog within the designated areas to assist 
the public in understanding the habitat 
needs of the species. 



Paperwork Reduction Act of 1995 (44 
U.S.C. 3501 et seq.) 



This rule does not contain any new 
collections of information that require 
approval by OMB under the Paperwork 
Reduction Act of 1995 (44 U.S.C. 3501 
et seq.). This rule will not impose 
recordkeeping or reporting requirements 
on State or local governments, 
individuals, businesses, or 
organizations. An agency may not 
conduct or sponsor, and a person is not 
required to respond to, a collection of 
information unless it displays a 
currently valid OMB control number. 



National Environmental Policy Act (42 
U.S.C. 4321 et seq.) 



It is our position that, outside the 
jurisdiction of the U.S. Court of Appeals 
for the Tenth Circuit, we do not need to 
prepare environmental analyses 
pursuant to the National Environmental 
Policy Act (NEPA; 42 U.S.C. 4321 et 
seq.) in connection with designating 
critical habitat under the Act. We 
published a notice outlining our reasons 
for this determination in the Federal 
Register on October 25, 1983 (48 FR 
49244). This position was upheld by the 
U.S. Court of Appeals for the Ninth 
Circuit (Douglas County v. Babbitt, 48 
F.3d 1495 (9th Cir. 1995), cert. denied 
516 U.S. 1042 (1996)). However, when 
the range of the species includes States 
within the Tenth Circuit, such as that of 
Chiricahua leopard frog, under the 



Tenth Circuit ruling in Catron County 
Board of Commissioners v. U.S. Fish 
and Wildlife Service, 75 F.3d 1429 (10th 
Cir. 1996), we prepare an environmental 
assessment. We prepared a draft 
environmental assessment for critical 
habitat designation and notified the 
public of its availability in the Federal 
Register on September 21, 2011 (76 FR 
58441). 



Government-to-Government 
Relationship With Tribes 



In accordance with the President’s 
memorandum of April 29, 1994 
(Government-to-Government Relations 
with Native American Tribal 
Governments; 59 FR 22951), Executive 
Order 13175 (Consultation and 
Coordination With Indian Tribal 
Governments), and the Department of 
the Interior’s manual at 512 DM 2, we 
readily acknowledge our responsibility 
to communicate meaningfully with 
recognized Federal Tribes on a 
government-to-government basis. In 
accordance with Secretarial Order 3206 
of June 5, 1997 (American Indian Tribal 
Rights, Federal-Tribal Trust 
Responsibilities, and the Endangered 
Species Act), we readily acknowledge 
our responsibilities to work directly 
with Tribes in developing programs for 
healthy ecosystems, to acknowledge that 
Tribal lands are not subject to the same 
controls as Federal public lands, to 
remain sensitive to Indian culture, and 
to make information available to tribes. 
We determined that there are no Tribal 
lands occupied by the Chiricahua 
leopard frog at the time of listing that 
contain the features essential for 
conservation of the species, and no 
Tribal lands unoccupied by the 
Chiricahua leopard frog that are 
essential for the conservation of the 
species. Therefore, we are not 



designating critical habitat for the 
Chiricahua leopard frog on Tribal lands. 



References Cited 



A complete list of all references cited 
is available on the Internet at http:// 
www.regulations.gov and upon request 
from the Arizona Ecological Services 
Field Office (see FOR FURTHER 
INFORMATION CONTACT). 
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The primary authors of this 
rulemaking are the staff members of the 
Arizona Ecological Services Field 
Office. 



List of Subjects in 50 CFR Part 17 



Endangered and threatened species, 
Exports, Imports, Reporting and 
recordkeeping requirements, 
Transportation. 



Regulation Promulgation 



Accordingly, we amend part 17, 
subchapter B of chapter I, title 50 of the 
Code of Federal Regulations, as set forth 
below: 



PART 17—[AMENDED] 



■ 1. The authority citation for part 17 
continues to read as follows: 



Authority: 16 U.S.C. 1361–1407; 16 U.S.C. 
1531–1544; 16 U.S.C. 4201–4245; Pub. L. 99– 
625, 100 Stat. 3500; unless otherwise noted. 



■ 2. Amend § 17.11(h) by revising the 
entry for ‘‘Frog, Chiricahua leopard’’ 
under ‘‘Amphibians’’ in the List of 
Endangered and Threatened Wildlife to 
read as follows: 



§ 17.11 Endangered and threatened 
wildlife. 



* * * * * 
(h) * * * 



Species 
Historic range 



Vertebrate popu-
lation where endan-
gered or threatened 



Status When listed Critical 
habitat 



Special 
rules Common name Scientific name 



* * * * * * * 
AMPHIBIANS 



* * * * * * * 
Frog, Chiricahua 



leopard.
Lithobates 



chiricahuensis.
U.S.A (AZ, NM), 



Mexico.
Entire ...................... T 726 17.95(d) 17.43(b) 



* * * * * * * 



§ 17.43–[Amended]  



■ 3. Amend § 17.43(b) by removing the 
word ‘‘Rana’’ in the paragraph heading 
and adding in its place the word 
‘‘Lithobates’’. 



■ 4. In § 17.95, amend paragraph (d) by 
adding an entry for ‘‘Chiricahua 
Leopard Frog (Lithobates 
chiricahuensis),’’ in the same 
alphabetical order that the species 
appears in the table at § 17.11(h), to read 
as follows: 



§ 17.95 Critical habitat—fish and wildlife. 



* * * * * 
(d) * * * 



Chiricahua Leopard Frog (Lithobates 
chiricahuensis) 
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(1) Critical habitat units are depicted 
for Apache, Cochise, Gila, Graham, 
Greenlee, Pima, Santa Cruz, and 
Yavapai Counties, Arizona; and Catron, 
Grant, Hidalgo, Sierra, and Socorro 
Counties, New Mexico, on the maps 
below. 



(2) Within these areas, the primary 
constituent elements of the physical or 
biological features essential to the 
conservation of the Chiricahua leopard 
frog are: 



(i) Aquatic breeding habitat and 
immediately adjacent uplands 
exhibiting the following characteristics: 



(A) Standing bodies of fresh water 
(with salinities less than 5 parts per 
thousand, pH greater than or equal to 
5.6, and pollutants absent or minimally 
present), including natural and 
manmade (e.g., stock) ponds, slow- 
moving streams or pools within streams, 
off-channel pools, and other ephemeral 
or permanent water bodies that typically 
hold water or rarely dry for more than 
a month. During periods of drought, or 
less than average rainfall, these breeding 
sites may not hold water long enough 
for individuals to complete 
metamorphosis, but they would still be 
considered essential breeding habitat in 
non-drought years. 



(B) Emergent and or submerged 
vegetation, root masses, undercut banks, 
fractured rock substrates, or some 
combination thereof, but emergent 
vegetation does not completely cover 
the surface of water bodies. 



(C) Nonnative predators (e.g., crayfish 
(Orconectes virilis), bullfrogs (Lithobates 
catesbeianus), nonnative predatory fish) 
absent or occurring at levels that do not 
preclude presence of the Chiricahua 
leopard frog. 



(D) Absence of chytridiomycosis, or if 
present, then environmental, 
physiological, and genetic conditions 
are such that allow persistence of 
Chiricahua leopard frogs. 



(E) Upland habitats that provide 
opportunities for foraging and basking 
that are immediately adjacent to or 
surrounding breeding aquatic and 
riparian habitat. 



(ii) Dispersal and nonbreeding habitat, 
consisting of areas with ephemeral 
(present for only a short time), 
intermittent, or perennial water that are 
generally not suitable for breeding, and 
associated upland or riparian habitat 
that provides corridors (overland 
movement or along wetted drainages) 
for frogs among breeding sites in a 
metapopulation with the following 
characteristics: 



(A) Are not more than 1.0 mile (1.6 
kilometers) overland, 3.0 miles (4.8 
kilometers) along ephemeral or 
intermittent drainages, 5.0 miles (8.0 
kilometers) along perennial drainages, 
or some combination thereof not to 
exceed 5.0 miles (8.0 kilometers). 



(B) In overland and nonwetted 
corridors, provide some vegetation 
cover or structural features (e.g., 
boulders, rocks, organic debris such as 
downed trees or logs, small mammal 
burrows, or leaf litter) for shelter, forage, 
and protection from predators; in wetted 
corridors, provide some ephemeral, 
intermittent, or perennial aquatic 
habitat. 



(C) Are free of barriers that block 
movement by Chiricahua leopard frogs, 
including, but not limited to, urban, 
industrial, or agricultural development; 
reservoirs that are 50 acres (20 hectares) 
or more in size and contain predatory 
nonnative fish, bullfrogs, or crayfish; 
highways that do not include frog 
fencing and culverts; and walls, major 
dams, or other structures that physically 
block movement. 



(3) With the exception of 
impoundments, livestock tanks and 
other constructed waters, critical habitat 
does not include manmade structures 
(such as buildings, aqueducts, runways, 



roads, and other paved areas) and the 
land on which they are located existing 
within the legal boundaries on the 
effective date of this rule. 



(4) Critical habitat map units. Data 
layers defining map units were created 
on a base of USGS 7.5’ quadrangles, the 
Service’s online Lands Mapper, the U.S. 
Geological Survey National 
Hydrography Dataset, and imagery from 
Google Earth. Lentic water bodies were 
digitized from Google Earth imagery. 
Point locations for lentic water bodies 
(still or non-flowing water bodies) were 
calculated as the geographic centroids of 
the digitized polygons defining the 
critical habitat boundaries. Line 
locations for lotic streams (flowing 
water) and drainages are depicted as the 
‘‘Flowline’’ feature class from the 
National Hydrography Dataset 
geodatabase. Overland connections were 
digitized from Google Earth imagery. 
Administrative boundaries for Arizona 
and New Mexico were obtained from 
the Arizona Land Resource Information 
Service and New Mexico Resource 
Geographic Information System, 
respectively. This includes the most 
current (as of the effective date of this 
rule) geospatial data available for land 
ownership, counties, States, and streets. 
Locations depicting critical habitat are 
expressed as decimal degree latitude 
and longitude in the World Geographic 
Coordinate System projection using the 
1984 datum (WGS84). Information on 
Chiricahua leopard frog localities was 
derived from survey forms, reports, 
publications, field notes, and other 
sources, all of which reside in our files 
at the Arizona Ecological Services Field 
Office, 2321 West Royal Palm Road, 
Suite 103, Phoenix, AZ 85021. 
Coordinates given for tanks are the 
approximate center points of those 
tanks. 
BILLING CODE 4310–55–P 
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(5) NOTE: Index,map of critical habitat 
units for the Chiricahua leopard frog 
follows: 
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(6) Twin Tanks and Ox Frame Tank 
Unit, Pima County, Arizona. 



(i) Twin Tanks, including the north 
tank (31.838230 N, 111.149875 W) and 



south tank (31.836031 N 111.149102 W), 
and the drainage running between them, 
a drainage distance of 979 feet (299 
meters). 



(ii) Ox Frame Tank (31.881882 N, 
111.200318 W). 



(iii) NOTE: Map of Twin Tanks and Ox 
Frame Tank Unit follows: 
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(7) Garcia Tank Unit, Pima County, 
Arizona. 



(i) Garcia Tank (31.477060 N, 
111.454114 W). 



(ii) NOTE: Map of Garcia Tank Unit 
follows: 



BILLING CODE 4310–55–C 
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(8) Buenos Aires National Wildlife 
Refuge Central Tanks Unit, Pima 
County, Arizona. 



(i) Carpenter Tank (31.528748 N, 
111.454642 W). 



(ii) Rock Tank (31.583905 N, 
111.462366 W). 



(iii) State Tank (31.569254 N, 
111.477114 W). 



(iv) Triangle Tank (31.576105 N, 
111.510909 W). 



(v) New Round Hill Tank (31.613784 
N, 111.489390 W). 



(vi) Banado Tank (31.532759 N, 
111.474729 W). 



(vii) Choffo Tank (31.544627 N, 
111.463126 W). 



(viii) Barrel Cactus Tank (31.545284 
N, 111.490310 W). 



(ix) Sufrido Tank (31.566364 N, 
111.445892 W). 



(x) Hito Tank (31.579462 N, 
111.446984 W). 



(xi) Morley Tank (31.599057 N, 
111.489088 W). 



(xii) McKay Tank (31.605788 N, 
111.474188 W). 



(xiii) Chongo Tank (31.64002 N, 
111.50435 W). 



(xiv) Arroyo del Compartidero from 
Triangle Tank (31.576105 N, 111.510909 
W) downstream through and including 
Aguire Lake to an unnamed drainage 
(31.594035 N, 111.504265 W); then 
downstream in that unnamed drainage 
to its confluence with Bailey Wash 
(31.596674 N, 111.501912 W); then 
downstream in Bailey Wash to its 
confluence with Puertocito Wash 
(31.604618 N, 111.494127 W); then 



downstream in Puertocito Wash to its 
confluence with Las Moras Wash 
(31.636031 N, 111.471749 W), including 
New Round Hill Tank (31.613784 N, 
111.489390 W); and upstream in Las 
Moras Wash to Chongo Tank (31.64002 
N, 111.50435 W), a distance of 
approximately 8.52 drainage miles 
(13.70 kilometers). 



(xv) An unnamed drainage from its 
confluence with Puertocito Wash 
(31.619650 N, 111.483551 W) upstream 
to McKay Tank (31.605788 N, 
111.474188 W, which is a cluster of 
three tanks), a distance of approximately 
1.55 drainage miles (2.50 kilometers). 



(xvi) Puertocito Wash from its 
confluence with Bailey Wash 
(31.604618 N, 111.494127 W) upstream 
to Sufrido Tank (31.566364 N, 
111.445892 W), including Morley Tank 
(31.599057 N, 111.489088 W), a 
distance of approximately 4.60 drainage 
miles (7.40 kilometers). 



(xvii) An innamed drainage from its 
confluence with Puertocito Wash 
upstream to Rock Tank (31.583905 N, 
111.462366 W), then upstream in an 
unnamed drainage to the top of that 
drainage (31.582637 N, 111.456882 W) 
and directly overland to an unnamed 
drainage (31.583818 N, 111.455223 W), 
and then upstream to Hito Tank 
(31.579462 N, 111.446984 W) and 
downstream to McKay Tank (31.605788 
N, 111.474188 W), a distance of 
approximately 3.80 drainage miles (6.11 
kilometers) and 580 feet (177 meters) 
overland. 



(xviii) Lopez Wash from Carpenter 
Tank (31.528748 N, 111.454642 W) 
downstream to its confluence with 
Aguire Lake (31.590582 N, 111.499589 
W), a distance of approximately 6.75 
drainage miles (10.87 kilometers). 



(xix) An unnamed drainage from its 
confluence with Lopez Wash (31.542605 
N, 111.466699 W) upstream to Choffo 
Tank (31.544627 N, 111.463126 W), a 
distance of approximately 1,549 
drainage feet (472 meters). 



(xx) An unnamed drainage from its 
confluence with Lopez Wash (31.569735 
N, 111.482058 W) upstream to State 
Tank (31.569254 N, 111.477114 W), a 
distance of approximately 1,613 
drainage feet (492 meters). 



(xxi) An unnamed drainage from 
Banado Tank (31.532759 N, 111.474729 
W) downstream to the confluence with 
an unnamed drainage (31.545399 N, 
111.496152 W), and then upstream in 
that drainage to Barrel Cactus Tank 
(31.545284 N, 111.490310 W), a 
distance of approximately 2.21 drainage 
miles (3.56 kilometers). 



(xxii) An unnamed drainage from 
Banado Tank (31.532759 N, 111.474729 
W) upstream to a saddle (31.530907 N, 
111.463162 W), then directly downslope 
to Lopez Wash (31.532093 N, 
111.462159 W), a distance of 
approximately 3,831 drainage feet 
(1,168 meters) and 808 feet (246 meters) 
overland. 



(xxiii) NOTE: Map of Buenos Aires 
NWR Central Tanks Unit follows: 
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(9) Bonita, Upper Turner, and 
Mojonera Tanks Unit, Santa Cruz 
County, Arizona. 



(i) Bonita Tank (31.43525 N, 
111.305505 W). 



(ii) Upper Turner Tank (31.429690 N, 
111.318332 W). 



(iii) Mojonera Tank (31.464250 N, 
111.320203 W). 



(iv) From Upper Turner Tank 
(31.429690 N, 111.318332 W) upstream 
in an unnamed drainage to its 
confluence with a minor drainage 
coming in from the east (31.431029 N, 
111.315846 W), then directly upslope in 
that drainage and east to a saddle 
(31.431015 N, 111.314770), and directly 



downslope through an unnamed 
drainage to Bonita Canyon (31.429806 
N, 111.310325 W), and upstream in 
Bonita Canyon to Bonita Tank, a 
distance of approximately 1.29 drainage 
miles (2.08 kilometers) and 150 feet (46 
meters) overland. 



(v) From Mojonera Tank (31.464250 
N, 111.320203 W) downstream in 
Mojonera Canyon to a sharp bend where 
the drainage turns west-northwest 
(31.445989 N, 111.343181 W); then 
southeast and upstream in an unnamed 
drainage to a saddle (31.443358 N, 
111.340675 W) and downslope through 
an unnamed drainage to its confluence 
with another unnamed drainage 



(31.438637 N, 111.341044 W); then 
upstream in that unnamed drainage to a 
saddle (31.438497 N, 111.337639 W); 
then downstream in an unnamed 
drainage to Sierra Well (31.433012 N, 
111.334709 W), to include Sierra Tank 
East (31.435488 N, 111.334736 W) and 
Sierra Tank West (31.435361 N, 
111.336103 W); then directly overland 
to Upper Turner Tank (31.429690 N, 
111.318332 W), a distance of 
approximately 3.45 drainage miles (5.56 
kilometers) and 5,270 feet (1,606 meters) 
overland. 



(vi) NOTE: Map of Bonita, Upper 
Turner, and Mojonera Tanks Unit 
follows: 
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(10) Sycamore Canyon Unit, Santa 
Cruz County, Arizona. 



(i) Sycamore Canyon from the Ruby 
Road bridge (31.434030 N, 111.186537 
W) south to the International Boundary 
(31.379952 N, 111.222937 W), a 
distance of 6.35 stream miles (10.23 
kilometers). 



(ii) Yank Tank (31.425426 N, 
111.183289 W). 



(iii) North Mesa Tank (31.415697 N, 
111.167584 W). 



(iv) Horse Pasture Spring (31.406812 
N, 111.184717 W). 



(v) Bear Valley Ranch Tank 
(31.413617 N, 111.176818 W). 



(vi) South Mesa Tank (31.406832 N, 
111.164505 W). 



(vii) Rattlesnake Tank (31.400654 N, 
111.163470 W). 



(viii) Yanks Canyon from Yank Tank 
(31.425426N, 111.183289W) 
downstream to its confluence with 
Sycamore Canyon (31.428987 N, 



111.190679 W), a distance of 
approximately 2,822 drainage feet (860 
meters). 



(ix) From North Mesa Tank 
(31.415697 N, 111.167584 W) 
downstream in Atascosa Canyon to its 
confluence with Peñasco Canyon 
(31.402594 N, 111.186647 W), then from 
that confluence downstream in Peñasco 
Canyon to its confluence with Sycamore 
Canyon (31.407395 N, 111.195820 W), a 
distance of approximately 2.91 drainage 
miles (4.69 kilometers). 



(x) From Horse Pasture Spring 
(31.406812 N, 111.184717 W) 
downstream to Peñasco Canyon, a 
drainage distance of approximately 
1,759 feet (536 meters). 



(xi) From Bear Valley Ranch Tank 
(31.413617 N, 111.176818 W) 
downstream in an unnamed drainage to 
its confluence with Atascosa Canyon 
(31.402583 N, 111.186593 W), a 



drainage distance of approximately 611 
stream feet (186 meters). 



(xii) From South Mesa Tank 
(31.406832 N, 111.164505 W) 
downstream in unnamed drainage to its 
confluence with another unnamed 
drainage (31.403615 N, 111.169213 W), 
then downstream in that unnamed 
drainage to its confluence with Peñasco 
Canyon (31.399519 N, 111.177701 W), 
then downstream in Peñasco Canyon to 
its confluence with Atascosa Canyon 
(31.402594 N, 111.186647 W), a 
drainage distance of approximately 2.05 
miles (3.30 kilometers). 



(xiii) From Rattlesnake Tank 
(31.400654 N, 111.163470 W) 
downstream in an unnamed drainage to 
its confluence with another unnamed 
drainage (31.403615 N, 111.169213 W), 
a drainage distance of approximately 
2,274 feet (693 meters). 



(xiv) NOTE: Map of Sycamore Canyon 
Unit follows: 
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(11) Peña Blanca Lake and Spring and 
Associated Tanks Unit, Santa Cruz 
County, Arizona. 



(i) Peña Blanca Lake (31.409091 N, 
111.084971 W at the dam). 



(ii) Peña Blanca Spring (31.388895 N, 
111.092297 W). 



(iii) Summit Reservoir (31.396565 N, 
111.141347 W). 



(iv) Tinker Tank (31.380107 N, 
111.136359 W). 



(v) Coyote Tank (31.369894 N, 
111.150751 W). 



(vi) Thumb Butte Tank (31.388426 N, 
111.118105 W). 



(vii) From Summit Reservoir directly 
southeast to a saddle on Summit 
Motorway (31.395580 N, 111.140552 
W), then directly downslope to an 
unnamed drainage at (31.394133 N, 
111.139450 W) and downstream in that 
drainage to its confluence with Alamo 



Canyon (31.384521 N, 111.121496 W), 
then downstream in Alamo Canyon to 
its confluence with Peña Blanca Canyon 
(31.388301 N, 111.093728 W), then 
downstream in Peña Blanca Canyon to 
Peña Blanca Lake (31.409091 N, 
111.084971 W at the dam) to include 
Peña Blanca Spring (31.388895 N, 
111.092297 W), a distance of 
approximately 4.44 drainage miles (7.10 
kilometers) and 1,040 feet (317 meters) 
overland. 



(viii) From Thumb Butte Tank 
(31.388426 N, 111.118105 W) 
downstream in an unnamed drainage to 
its confluence with Alamo Canyon 
(31.385228 N, 111.112132 W), a 
distance of approximately 2,494 
drainage feet (760 meters). 



(ix) From Tinker Tank (31.380107 N, 
111.136359 W) downstream in an 
unnamed drainage to its confluence 



with Alamo Canyon (31.379693 N, 
111.126053 W), then downstream in 
Alamo Canyon to the confluence with 
the drainage from Summit Reservoir 
(31.384521 N, 111.121496 W), a 
distance of approximately 1.55 drainage 
miles (2.50 kilometers). 



(x) From Coyote Tank (31.369894 N, 
111.150751 W) downstream in an 
unnamed drainage to its confluence 
with Alamo Canyon (31.365839 N, 
111.138388 W); then downstream in 
Alamo Canyon to the confluence with 
the drainage from Tinker Tank 
(31.379693 N, 111.126053 W), to 
include Alamo Spring (31.365993 N, 
111.137171 W), a distance of 
approximately 3.09 drainage miles (4.97 
kilometers). 



(xi) NOTE: Map of Peña Blanca Lake 
and Spring and Associated Tanks Unit 
follows: 



VerDate Mar<15>2010 16:12 Mar 19, 2012 Jkt 226001 PO 00000 Frm 00064 Fmt 4701 Sfmt 4700 E:\FR\FM\20MRR2.SGM 20MRR2tk
el



le
y 



on
 D



S
K



3S
P



T
V



N
1P



R
O



D
 w



ith
 R



U
LE



S
2











16387 Federal Register / Vol. 77, No. 54 / Tuesday, March 20, 2012 / Rules and Regulations 



VerDate Mar<15>2010 16:12 Mar 19, 2012 Jkt 226001 PO 00000 Frm 00065 Fmt 4701 Sfmt 4725 E:\FR\FM\20MRR2.SGM 20MRR2 E
R



20
M



R
12



.0
06



<
/G



P
H



>



tk
el



le
y 



on
 D



S
K



3S
P



T
V



N
1P



R
O



D
 w



ith
 R



U
LE



S
2











16388 Federal Register / Vol. 77, No. 54 / Tuesday, March 20, 2012 / Rules and Regulations 



(12) Florida Canyon Unit, Pima 
County, Arizona. 



(i) Florida Canyon from a silted-in 
dam (31.759444 N, 110.844095 W) 



downstream to just east of the Florida 
Workstation entrance gate (31.763186 N, 
110.845511 W), a distance of 



approximately 1,521 stream feet (463 
meters). 



(ii) NOTE: Map of Florida Canyon Unit 
follows: 
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(13) Eastern Slope of the Santa Rita 
Mountains Unit, Pima County, Arizona. 



(i) Two galvanized metal tanks in 
Louisiana Gulch (31.74865 N, 110.72839 
W). 



(ii) Greaterville Tank (31.767186 N, 
110.759818 W). 



(iii) Los Posos Gulch Tank (31.768587 
N, 110.731583 W). 



(iv) Upper Granite Mountain Tank 
(31.760914 N, 110.760186 W). 



(v) From Los Posos Gulch Tank 
(31.768587 N, 110.731583 W) upstream 
to a saddle (31.771463 N, 110.748676 
W); then downslope in an unnamed 
drainage to the confluence with another 
unnamed drainage (31.772830 N, 
110.752727 W); then upstream and 
south in that drainage to a saddle 



(31.768245 N, 110.752891 W); then 
downslope in an unnamed drainage to 
its confluence with Ophir Gulch 
(31.763978 N, 110.751312 W); then 
upstream in Ophir Gulch to Upper 
Granite Mountain Tank (31.760914 N, 
110.760186 W), to include an ephemeral 
tank (31.761388 N, 110.759184 W) and 
a well (31.761584 N, 110.758169 W), a 
distance of approximately 2.59 drainage 
miles (4.17 kilometers) and 984 feet (300 
meters) overland. 



(vi) From Greaterville Tank 
(31.767186 N, 110.759818 W) 
downstream in an unnamed drainage to 
its confluence with Ophir Gulch 
(31.763978 N, 110.751312 W), a 
distance of approximately 3,446 
drainage feet (1,050 meters). 



(vii) Louisiana Gulch from the metal 
tanks (31.74865 N, 110.72839 W) 
upstream to the confluence with an 
unnamed drainage (31.756493 N, 
110.744175 W), then upstream in that 
drainage to its headwaters and across a 
saddle (31.759879 N, 110.748733 W) 
and downslope through an unnamed 
drainage to its confluence with Ophir 
Gulch (31.762953 N, 110.749329 W), 
then upstream in Ophir Gulch to the 
confluence with an unnamed drainage 
(31.763978 N, 110.751312 W), a 
distance of approximately 1.98 drainage 
miles (3.19 kilometers) and 327 feet (100 
meters) overland. 



(viii) NOTE: Map of Eastern Slope of 
the Santa Rita Mountains Unit follows: 
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(14) Las Cienegas National 
Conservation Area Unit, Pima County, 
Arizona. 



(i) Empire Gulch near Empire Ranch, 
beginning at a pipeline access road 
crossing (31.787054 N, 110.648665 W) 
and continuing downstream to its 
confluence with Cienega Creek 
(31.808988 N, 110.589795 W), a 



distance of approximately 5.08 stream 
miles (8.18 kilometers). 



(ii) Cienega Creek from the Empire 
Gulch confluence (31.808988 N, 
110.589795 W) upstream to the 
approximate end of the wetted reach 
and where the creek bends hard to the 
east (31.776478 N, 110.590382 W), to 
include Cinco Ponds (31.793066 N, 



110.584422 W upstream to 31.788559 N, 
110.584114 W), a distance of 
approximately 1.91 stream miles (3.08 
kilometers). 



(iii) NOTE: Map of Las Cienegas 
National Conservation Area Unit 
follows: 
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(15) Scotia Canyon Unit, Cochise 
County, Arizona. 



(i) Peterson Ranch Pond (31.457016 
N, 110.397724 W). 



(ii) Travertine Seep (31.453466 N, 
110.399386 W). 



(iii) Creek in Scotia Canyon from just 
east of Peterson Ranch Pond (31.455723 
N, 110.396124 W) downstream to the 
confluence of an unnamed drainage and 



a sharp bend in the canyon to the south 
(31.447598 N, 110.409884 W), a 
distance of approximately 1.36 stream 
miles (2.19 kilometers). 



(iv) Overland from Peterson Ranch 
Pond (31.457016 N, 110.397724 W) to 
the upper end of the Scotia Creek 
segment (31.455723 N, 110.396124 W), 
to include an ephemeral pond 
(31.456929 N, 110.397120 W), an 



overland distance of approximately 671 
feet (205 meters). 



(v) Overland from the Travertine Seep 
(31.453466 N, 110.399386 W) directly 
southeast to Scotia Creek (31.452720 N, 
110.398117 W), an overland distance of 
approximately 348 feet (106 meters). 



(vi) NOTE: Map of Scotia Canyon Unit 
follows: 



VerDate Mar<15>2010 16:12 Mar 19, 2012 Jkt 226001 PO 00000 Frm 00070 Fmt 4701 Sfmt 4725 E:\FR\FM\20MRR2.SGM 20MRR2 E
R



20
M



R
12



.0
10



<
/G



P
H



>



tk
el



le
y 



on
 D



S
K



3S
P



T
V



N
1P



R
O



D
 w



ith
 R



U
LE



S
2











16393 Federal Register / Vol. 77, No. 54 / Tuesday, March 20, 2012 / Rules and Regulations 



(16) Carr Barn Pond Unit, Cochise 
County, Arizona. 



(i) Carr Barn Pond (31.452461 N, 
110.250355 W). 



(ii) NOTE: Map of Carr Barn Pond Unit 
follows: 
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(17) Ramsey and Brown Canyons 
Unit, Cochise County, Arizona. 



(i) Ramsey Canyon from the eastern 
boundary of The Nature Conservancy’s 
Bledsoe Parcel in the Ramsey Canyon 
Preserve (31.448160 N, 110.306993 W) 
downstream to a dirt road crossing at 
the mouth of Ramsey Canyon 
(31.462315 N, 110.291248 W), excluding 
The Nature Conservancy’s University of 
Toronto Parcel in the Ramsey Canyon 



Preserve, an approximate stream 
distance of 1.29 miles (2.08 kilometers). 



(ii) Brown Canyon from The Box 
(31.456016 N, 110.323853 W) 
downstream to the Wild Duck Pond 
(31.475355 N, 110.297592 W) and 
House Pond (31.474068 N, 110.297565 
W) on the former Barchas Ranch, an 
approximate drainage distance of 2.26 
miles (3.64 kilometers). 



(iii) From the dirt road crossing at the 
mouth of Ramsey Canyon (31.462315 N, 
110.291248 W) directly overland to 
House Pond (31.474068 N, 110.297565 
W) on the former Barchas Ranch, a 
distance of approximately 4,594 feet 
(1,400 meters). 



(iv) NOTE: Map of Ramsey and Brown 
Canyons Unit follows: 
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(18) Peloncillo Mountains Tanks Unit, 
Hidalgo County, New Mexico. 



(i) Geronimo Tank (31.520685 N, 
109.016775 W). 



(ii) State Line Tank (31.498451 N, 
109.044940 W). 



(iii) Javelina Tank (31.484995 N, 
109.024970 W). 



(iv) Canoncito Ranch Tank (31.449553 
N, 109.986836 W). 



(v) Maverick Spring (31.469376 N, 
109.011142 W). 



(vi) Cloverdale Creek from the 
Canoncito Ranch Tank (31.449553 N, 
109.986836 W) downstream, including 
the cienega, to rock pools (31.432972 N, 
108.966535 W) about 630 feet 
downstream of the Cloverdale road 
crossing of Cloverdale Creek, excluding 
portions of Cloverdale Creek and the 
cienega within private lands of 
Canoncito Ranch, an approximate 



stream distance of 3,711 feet (1,131 
meters). 



(vii) From Geronimo Tank (31.520685 
N, 109.016775 W) downstream in an 
unnamed drainage to its confluence 
with Clanton Draw (31.520590 N, 
109.012263 W), then upstream to the 
confluence with an unnamed drainage 
(31.515818 N, 109.018117 W), and 
upstream in that drainage to its 
headwaters (31.501854 N, 109.031898 
W), across a mesa to the headwaters of 
an unnamed drainage (31.502220 N, 
109.033839 W), then downslope 
through that drainage to State Line Tank 
(31.498451 N, 109.044940 W), an 
approximate drainage distance of 3.07 
miles (4.94 kilometers) and 775 feet (236 
meters) overland. 



(viii) From State Line Tank upstream 
in an unnamed drainage to a mesa 



(31.488563 N, 109.036527 W), then 
directly overland to the headwaters of 
Cloverdale Creek (31.487477 N, 
109.028002 W), and then downstream in 
Cloverdale Creek to Javelina Tank 
(31.484995 N, 109.024970 W), an 
approximate drainage distance of 1.40 
miles (2.26 kilometers) and 2,245 feet 
(684 meters) overland. 



(ix) From Javelina Tank (31.484995 N, 
109.024970 W) downstream in 
Cloverdale Creek to the Canoncito 
Ranch Tank (31.449553 N, 109.986836 
W), to include Maverick Spring 
(31.469376 N, 109.011142 W), and 
excluding portions of Cloverdale Creek 
within private lands of Canoncito 
Ranch, an approximate stream distance 
of 3.12 miles (5.02 kilometers). 



(x) NOTE: Map of Peloncillo 
Mountains Unit follows: 
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(19) Cave Creek Unit, Cochise County, 
Arizona. 



(i) Herb Martyr Pond (31.87243 N, 
109.23418 W). 



(ii) John Hands Pond below the dam 
(31.87868 N, 109.20470 W). 



(iii) Cave Creek from Herb Martyr 
Pond (31.87243 N, 109.23418 W) 
downstream to the U.S. Forest Service 
boundary (31.899659 N, 109.159987 W), 
to include John Hands Pond (31.87868 



N, 109.20470 W), an approximate 
stream distance of 4.76 miles (7.67 
kilometers). 



(iv) NOTE: Map of Cave Creek Unit 
follows: 
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(20) Leslie Creek Unit, Cochise 
County, Arizona. 



(i) Leslie Creek from the upstream 
National Wildlife Refuge boundary 



(31.591072 N, 109.505311 W) 
downstream to the Leslie Canyon Road 
crossing (31.588510 N, 109.511598 W), 



an approximate stream distance of 4,094 
feet (1,248 meters). 



(ii) NOTE: Map of Leslie Creek Unit 
follows: 
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(21) Deer Creek Unit, Graham County, 
Arizona. 



(i) Home Ranch Tank (32.656879 N, 
110.274556 W). 



(ii) Penney Mine Tanks, which 
includes a series of 10 small 
impoundments in a drainage from 
approximately 32.668795 N, 110.257763 
W downstream to 32.670055 N, 
110.257310 W. 



(iii) Clifford Tank (32.67130 N, 
110.264877 W). 



(iv) Vermont Tank (32.676883 N, 
110.262404 W). 



(v) Middle Tank (32.679691 N, 
110.252180 W). 



(vi) Deer Creek from a point where it 
exits a canyon and turns abruptly to the 
east (32.683937 N, 110.255290 W) 
upstream to its confluence with an 
unnamed drainage (32.673318 N, 
110.262748 W); then upstream in that 
drainage to a confluence with four other 
drainages (32.671318 N, 110.262600 W); 
then upstream from that confluence in 



the western drainage to Clifford Tank 
(32.67130 N, 110.264877 W); then 
upstream from that confluence in the 
west-central drainage to an unnamed 
tank (32.666108 N, 110.269204 W); then 
directly overland southeast to another 
unnamed tank (32.665124 N, 
110.265580 W); then downstream from 
that tank in an unnamed drainage to the 
aforementioned confluence (32.671318 
N, 110.262600 W), and upstream in that 
unnamed drainage to a saddle 
(32.662529 N, 110.265717 W); then 
downstream from that saddle in an 
unnamed drainage to its confluence 
with an unnamed tributary to Gardner 
Creek (32.660409 N, 110.265303 W); 
and upstream in that unnamed tributary 
to Home Ranch Tank (32.656879 N, 
110.274556 W), a distance of 
approximately 3.28 drainage miles (5.27 
kilometers) and 1,216 feet (371 meters) 
overland. 



(vii) From the largest of the Penney 
Mine Tanks (32.669696 N, 110.257652 



W) directly overland to an unnamed 
tank (32.688150 N, 110.260309 W), and 
downstream in an unnamed drainage to 
the aforementioned confluence 
(32.671318 N, 110.262600 W), including 
another unnamed tank (32.669324 N, 
110.261672 W) situated in that drainage, 
a distance of approximately 948 
drainage feet (289 meters) and 1,051 feet 
(320 meters) overland. 



(viii) From Vermont Tank (32.676883 
N, 110.262404 W) directly overland for 
approximately 468 feet (143 meters) to 
Deer Creek (32.677037 N, 110.260815 
W). 



(ix) From Middle Tank (32.679691 N, 
110.252180 W) upstream in an unnamed 
drainage to a saddle (32.677989 N, 
110.256915 W), then directly downslope 
to Deer Creek (32.678307 N, 110.258257 
W), an approximate drainage distance of 
1,530 feet (466 meters) and 436 feet (133 
meters) overland. 



(x) NOTE: Map of Deer Creek Unit 
follows: 
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(22) Oak Spring and Oak Creek Unit, 
Graham County, Arizona. 



(i) Oak Creek from Oak Spring 
(32.673538 N, 110.293214 W) 



downstream to where a hiking trail 
intersects the creek (32.682618 N, 
110.283915 W), an approximate stream 
distance of 1.06 miles (1.71 kilometers). 



(ii) NOTE: Map of Oak Spring and Oak 
Creek Unit follows: 
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(23) Dragoon Mountains Unit, Cochise 
County, Arizona. 



(i) Shaw Tank (31.906230 N, 
109.958350 W). 



(ii) Tunnel Spring (31.881018 N, 
109.948182 W). 



(iii) Halfmoon Tank (31.912453 N, 
109.977963 W). 



(iv) Stronghold Canyon from 
Halfmoon Tank (31.912453 N, 



109.977963 W) downstream to Cochise 
Spring (31.912026 N, 109.963266 W), 
then upstream in an unnamed canyon to 
Shaw Tank (31.906230 N, 109.958350 
W), and continuing upstream to the 
headwaters of that unnamed canyon 
(31.898491 N, 109.956589 W), then 
across a saddle and directly downslope 
to Middlemarch Canyon (31.894591 N, 
109.956429 W), downstream in 



Middlemarch Canyon to its confluence 
with an unnamed drainage (31.883322 
N, 109.949925 W), then upstream in that 
drainage to Tunnel Spring (31.881018 
N, 109.948182 W), an approximate 
distance of 3.71 drainage miles (5.97 
kilometers) and 1,300 feet (396 meters) 
overland. 



(v) NOTE: Map of Dragoon Mountains 
Unit follows: 



(24) Buckskin Hills Unit, Yavapai 
County, Arizona. 



(i) Sycamore Basin Tank (34.481619 
N, 111.641676 W). 



(ii) Middle Tank (34.473076 N, 
111.624488 W). 



(iii) Walt’s Tank (34.455959 N, 
111.638497 W). 



(iv) Partnership Tank (34.452241 N, 
111.646271 W). 



(v) Black Tank (34.462968 N, 
111.623554 W). 
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(vi) Buckskin Tank (34.472660 N, 
111.652468 W). 



(vii) Doren’s Defeat Tank (34.446271 
N, 111.641269 W). 



(viii) Needed Tank (34.461023 N, 
111.631271 W). 



(ix) From Middle Tank (34.473076 N, 
111.624488 W) downstream in Boulder 
Canyon to its confluence with an 
unnamed drainage that comes in from 
the northwest (34.455688 N, 111.625895 
W), to include Black Tank (34.462968 N, 
111.623554 W); then upstream in that 
unnamed drainage to a saddle 
(34.464120 N, 111.633633 W), to 
include Needed Tank (34.461023 N, 
111.631271 W); then downstream from 
the saddle in an unnamed drainage to 
its confluence with another unnamed 
drainage (34.466209 N, 111.636096); 
then downstream in that drainage to the 
confluence with an unnamed drainage 



(34.450688 N, 111.638111 W), to 
include Walt’s Tank (34.455959 N, 
111.638497 W), and upstream in that 
unnamed drainage to Partnership Tank 
(34.452241 N, 111.646271 W); then 
upstream from the aforementioned 
confluence (34.466209 N, 111.636096) 
in the unnamed drainage that includes 
Walt’s Tank to a point where the 
drainage turns east towards Boulder 
Canyon (34.469911 N, 111.630080 W), 
an approximate distance of 3.65 
drainage miles (5.87 kilometers) and 425 
feet (130 meters) overland. 



(x) From Doren’s Defeat Tank 
(34.446271 N, 111.641269 W) upstream 
in an unnamed drainage to Partnership 
Tank (34.452241 N, 111.646271 W), an 
approximate drainage distance of 3,310 
feet (1,009 meters). 



(xi) From the confluence of an 
unnamed drainage with Boulder Canyon 



(34.469515 N, 111.624979 W) west to a 
point where the drainage turns 
southwest (34.469911 N, 111.630080 
W), then directly overland to the top of 
Sycamore Basin (34.473970 N, 
111.633584 W), and then downstream in 
Sycamore Basin to Sycamore Basin 
Tank (34.481619 N, 111.641676 W), an 
approximate distance of 4,658 drainage 
feet (1,420 meters) and 1,827 feet (557 
meters) overland. 



(xii) From Buckskin Tank upstream in 
an unnamed drainage to the top of that 
drainage (34.465121 N, 111.641428 W), 
then directly overland to an unnamed 
drainage (34.462851 N, 111.637797 W) 
that contains Walt’s Tank, an 
approximate distance of 1,109 drainage 
feet (338 meters) and 1,429 feet (435 
meters) overland. 



(xiii) NOTE: Map of Buckskin Hills 
Unit follows: 
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(25) Crouch, Gentry, and Cherry 
Creeks, and Parallel Canyon Unit, Gila 
County, Arizona. 



(i) Trail Tank (34.176747 N, 
110.812383 W). 



(ii) HY Tank (34.148580 N, 
110.831331 W). 



(iii) Carroll Spring (34.133090 N, 
110.838673 W). 



(iv) West Prong of Gentry Creek from 
the confluence with an unnamed 
drainage (34.133243 N, 110.827755 W) 
downstream to a point (34.123475 N, 
110.827872 W) where the creek turns 
southwest and is directly east of a 
saddle, then west overland across that 



saddle to Cunningham Spring 
(34.121883 N, 110.841424 W), an 
approximate distance of 3,837 drainage 
feet (1,169 meters) and 1,883 feet (574 
meters) overland. 



(v) Pine Spring (34.148580 N, 
110.831331 W). 



(vi) Bottle Spring (34.145180 N, 
110.837515 W). 



(vii) Cherry Creek from Rock Spring 
(34.155505 N, 110.852478 W) upstream 
to its confluence with an unnamed 
drainage (34.166956 N, 110.815587 W), 
then upstream in that drainage and 
across a saddle (34.176129 N, 
110.808920 W), then downstream in an 



unnamed drainage to Trail Tank 
(34.176747 N, 110.812383 W), an 
approximate distance of 3.77 drainage 
miles (6.07 kilometers) and 975 feet (297 
meters) overland. 



(viii) Crouch Creek from its 
headwaters just south of Highway 288 
(34.143151 N, 110.836876 W) 
downstream to an unnamed drainage 
leading to Pine Spring (34.102235 N, 
110.864341 W), to include Cunningham 
Spring and Carroll Spring; then 
upstream in that unnamed drainage 
from Crouch Creek to Pine Spring 
(34.148580 N, 110.831331 W), an 
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approximate drainage distance of 5.48 
miles (8.82 kilometers). 



(ix) From HY Tank (34.176747 N, 
110.812383 W) downstream in an 
unnamed drainage to its confluence 
with Cherry Creek (34.154309 N, 
110.85077 W), to include Bottle Spring 



(34.145180 N, 110.837515 W), an 
approximate stream distance of 1.66 
miles (2.67 kilometers). 



(x) From Bottle Spring (34.145180 N, 
110.837515 W) south over a low saddle 
to the headwaters of Crouch Creek 
(34.143151 N, 110.836876 W), an 



approximate distance of 762 feet (232 
meters) overland. 



(xi) NOTE: Map of Crouch, Gentry, and 
Cherry Creeks, and Parallel Canyon Unit 
follows: 



(26) Ellison and Lewis Creeks Unit, 
Gila County, Arizona. 



(i) Moore Saddle Tank #2 (34.374063 
N, 111.205040 W). 



(ii) Low Tank (34.36768 N, 111.19347 
W). 



(iii) Unnamed tributary to Ellison 
Creek from its confluence with an 
unnamed drainage (34.371458 N, 
111.169111 W) downstream to Ellison 
Creek below Pyle Ranch (34.364667 N, 
111.179966 W), then directly west 
across the Ellison Creek floodplain and 



over a low saddle to Lewis Creek below 
Pyle Ranch (34.364391 N, 111.186742 
W), then downstream in Lewis Creek to 
its confluence with an unnamed 
drainage (34.354912 N, 111.192547 W), 
and then upstream in that unnamed 
drainage to Low Tank (34.36768 N, 
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111.19347 W), an approximate distance 
of 2.52 drainage miles (4.05 kilometers) 
and 1,070 feet (326 meters) overland. 



(iv) NOTE: Map of Ellison and Lewis 
Creeks Unit follows: 
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(27) Concho Bill and Deer Creek Unit, 
Apache County, Arizona. 



(i) From Concho Bill Spring 
(33.830088 N, 109.366540 W) 



downstream in Deer Creek to its 
confluence with an unnamed drainage 
(33.827115 N, 109.359495 W), an 



approximate drainage distance of 2,667 
feet (813 meters). 



(ii) NOTE: Map of Concho Bill and 
Deer Creek Unit follows: 
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(28) Campbell Blue and Coleman 
Creeks Unit, Greenlee County, Arizona. 



(i) Campbell Blue Creek from the 
upstream boundary of Luce Ranch 
(33.735956 N, 109.127746 W) upstream 
to its confluence with Coalman Creek 



(33.738560 N, 109158679 W), an 
approximate stream distance of 2.04 
miles (3.28 kilometers). 



(ii) Coleman Creek from its 
confluence with Campbell Blue Creek 
(33.738560 N, 109158679 W) upstream 



to its confluence with Canyon Creek 
(33.750139 N, 109.168850 W), an 
approximate stream distance of 1.04 
miles (1.68 kilometers). 



(iii) NOTE: Map of Campbell Blue and 
Coleman Creeks Unit follows: 
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(29) Kerr Canyon Unit, Catron County, 
New Mexico. 



(i) From Kerr Spring (33.900561 N, 
108.664732 W) downstream in unnamed 



drainage in Kerr Canyon to Kerr Canyon 
Pond (33.649088 N, 108.517011 W), a 
distance of approximately 0.98 drainage 
miles (1.58 km). 



(ii) NOTE: Map of Kerr Canyon Unit 
follows: 
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(30) Tularosa River Unit, Catron 
County, New Mexico. 



(i) Tularosa River from the upper end 
of Tularosa Spring (33.903798 N, 



108.501926 W) downstream to the 
entrance to the canyon downstream of 
Hell Hole (33.762737 N, 108.681551 W), 



an approximate river distance of 19.31 
miles (31.08 kilometers). 



(ii) NOTE: Map of Tularosa River Unit 
follows: 



(31) Deep Creek Divide Area Unit, 
Catron County, New Mexico. 



(i) Long Mesa Tank (33.551664 N, 
108.686841 W). 



(ii) Cullum Tank (33.554864 N, 
108.676961 W). 



(iii) Burro Tank (33.571146 N, 
108.638682 W). 



(iv) North Fork of Negrito Creek from 
its confluence with South Fork of 



Negrito Creek (33.607082 N, 108.631340 
W) upstream to its confluence with an 
unnamed drainage (33.612529 N, 
108.614731 W), an approximate stream 
distance of 1.37 miles (2.20 kilometers). 



(v) South Fork of Negrito Creek from 
its confluence with North Fork of 
Negrito Creek (33.607082 N, 108.631340 
E) upstream to an impoundment 
(33.599047 N, 108.621300 W), including 



three other impoundments along the 
channel (33.601890 N, 108.622227 W; 
33.602845 N, 108.622764 W; and 
33.603810 N, 108.623971 W), an 
approximate stream distance of 4,821 
feet (1,469 meters). 



(vi) From Burro Tank (33.571146 N, 
108.638682 W) downstream in Burro 
Canyon to Negrito Creek (22.609589 N, 
108.638448 W), then upstream in 
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Negrito Creek to the confluence of North 
and South Forks of Negrito Creeks 
(33.607082 N, 108.631340 W), an 
approximate stream distance of 3.80 
miles (6.12 kilometers). 



(vii) From Long Mesa Tank 
(33.551664 N, 108.686841 W) directly 
overland and east to Shotgun Canyon 
(33.550816 N, 108.681110 W), then 
downstream in that canyon to Cullum 
Tank (33.554864 N, 108.676961 W), an 



approximate distance of 2,003 drainage 
feet (610 meters) and 1,801 feet (549 
meters) overland. 



(viii) From Cullum Tank (33.554864 
N, 108.676961 W) downstream in 
Shotgun and Bull Basin Canyons to a 
confluence with an unnamed drainage 
(33.581626 N, 108.663624 W), then 
upstream in that drainage to the 
confluence with a minor drainage 
leading off Rainy Mesa from the east- 



northeast (33.567121 N, 108.646776 W), 
then upstream in that drainage and 
directly east-northeast across Rainy 
Mesa to Burro Tank (33.571146 N, 
108.638682 W), an approximate 
distance of 3.88 drainage miles (6.24 
kilometers) and 1,863 feet (568 meters) 
overland. 



(ix) NOTE: Map of Deep Creek Divide 
Area Unit follows: 
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(32) West Fork Gila River Unit, Catron 
County, New Mexico. 



(i) From Turkeyfeather Spring 
(33.337486 N, 108.528607 W) 
downstream in Turkeyfeather Creek to 



its confluence with West Fork Gila River 
(33.32593 N, 108.517011 W), then 
downstream and southeast in West Fork 
Gila River to its confluence with White 
Creek (33.3274675 N, 108.4925 W), a 



distance of approximately 6.97 drainage 
miles (11.22 km). 



(ii) NOTE: Map of West Fork Gila River 
Unit follows: 
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(33) Main Diamond Creek Unit, 
Catron County, New Mexico. 



(i) Main Diamond Creek, from the 
downstream boundary of Links Ranch 
(33.269512 N, 108.105542 W) 



downstream to the confluence with an 
unnamed drainage that comes in from 
the south, which is also where Main 
Diamond Creek enters a canyon 
(33.264514 N, 108.116019 W), an 



approximate stream distance of 3,980 
feet (1,213 meters). 



(ii) NOTE: Map of Main Diamond 
Creek Unit follows: 
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(34) Beaver Creek Unit, Catron 
County, New Mexico. 



(i) Beaver Creek from an unnamed 
warm spring (33.380952 N, 108.111761 



W) downstream to its confluence with 
Taylor Creek (33.334694 N, 108.101543 
W), an approximate stream distance of 
5.59 miles (8.89 kilometers). 



(ii) NOTE: Map of Beaver Creek Unit 
follows: 
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(35) Left Prong of Dix Creek Unit, 
Greenlee County, Arizona. 



(i) Left prong of Dix Creek from an 
unnamed warm spring (33.179413 N, 



109.149176 W) above ‘‘The Hole’’ 
downstream to its confluence with the 
right prong of Dix Creek (33.186657 N, 



109.157754 W), an approximate stream 
distance of 4,248 feet (1,295 meters). 



(ii) NOTE: Map of Left Prong of Dix 
Creek Unit follows: 
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(36) Rattlesnake Pasture Tank and 
Associated Tanks Unit, Greenlee 
County, Arizona. 



(i) Rattlesnake Pasture Tank 
(33.093987 N, 109.151714 W). 



(ii) Rattlesnake Gap Tank (33.098497 
N, 109.162152 W). 



(iii) Buckhorn Tank (33.105613 N, 
109.155506 W). 



(iv) From Rattlesnake Pasture Tank 
(33.093987 N, 109.151714 W) 
downstream in an unnamed drainage to 



its confluence with Red Tank Canyon 
(33.109603 N, 109.155549 W), to 
include Buckhorn Tank (33.105613 N, 
109.155506 W); then upstream in Red 
Tank Canyon to Rattlesnake Gap Tank 
(33.098497 N, 109.162152 W), an 
approximate drainage distance of 2.27 
miles (3.65 kilometers). 



(v) From Rattlesnake Gap Tank 
(33.098497 N, 109.162152 W) upstream 
in an unnamed drainage to its 
confluence with a minor drainage 



(33.090898 N, 109.155386 W), then 
directly upslope to a saddle (33.091771 
N, 109.152380), and across that saddle 
and directly downslope to Rattlesnake 
Pasture Tank (33.093987 N, 109.151714 
W), an approximate distance of 3,722 
drainage feet (1,134 meters) and 1,645 
feet (501 meters) overland. 



(vi) NOTE: Map of Rattlesnake Pasture 
Tank and Associated Tanks Unit 
follows: 
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(37) Coal Creek Unit, Greenlee 
County, Arizona. 



(i) Coal Creek from the Highway 78 
crossing (33.103667 N, 109.062458 W) 



downstream to the confluence with an 
unnamed drainage (33.110025 N, 
109.065847 W), an approximate stream 
distance of 3,447 feet (1,051 meters). 



(ii) NOTE: Map of Coal Creek Unit 
follows: 
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(38) Blue Creek Unit, Grant County, 
New Mexico. 



(i) Blue Creek from just east of a corral 
on private lands (32.848702 N, 



108.835761 W) downstream to its 
confluence with an unnamed drainage 
that comes in from the east (32.825785 
N, 108.824742 W), an approximate 



stream distance of 2.37 miles (3.81 
kilometers). 



(ii) NOTE: Map of Blue Creek Unit 
follows: 
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(39) South Fork Palomas Creek Unit, 
Sierra County, New Mexico. 



(i) From the confluence of an 
unnamed tributary in Wagonbed 
Canyon and South Fork Palomas Creek 
(33.164592 N, 107.723155 W), 



downstream in South Fork Palomas 
Creek to its confluence with an 
unnamed tributary in Dark Canyon 
(33.167074 N, 107.68853 W), excluding 
the portions of South Fork Palomas 
Creek on privately owned lands of the 



Ladder Ranch, a distance of 
approximately 2.32 drainage miles (3.73 
km). 



(ii) NOTE: Map of South Fork Palomas 
Creek Unit follows: 
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(40) Seco Creek Unit, Sierra County, 
New Mexico. 



(i) North Seco Creek from Sawmill 
Well (33.112052 N, 107.760165 W) 
downstream to the private land 



boundary of the Ladder Ranch 
(33.112689 N, 107.709554 W), to 
include Sawmill Well (33.112052 N, 
107.760165 W), Sucker Ledge 
(33.113545 N, 107.747370 W), and Davis 



Well (33.112421 N 107.728650 W), an 
approximate drainage distance of 3.32 
miles (5.35 kilometers). 



(ii) NOTE: Map of Seco Creek Unit 
follows: 
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(41) Alamosa Warm Springs Unit, 
Socorro County, New Mexico. 



(i) From the confluence of Wildhorse 
Canyon and Alamosa Creek (33.570315 
N, 107.608474 W) downstream in 



Alamosa Creek to the confluence with 
an unnamed drainage that comes in 
from the north (33.569199 N, 
107.577137 W), to include Alamosa 
Warm Springs (33.572365 N, 



107.600153 W), an approximate stream 
distance of 4,974 feet (1,516 meters). 



(ii) NOTE: Map of Alamosa Warm 
Springs Unit follows: 
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(42) Cuchillo Negro Warm Springs 
and Creek Unit, Sierra County, New 
Mexico. 



(i) From the upper of the two Cuchillo 
Negro Warm Springs (33.268403 N, 



107.563619 W) downstream in Cuchillo 
Negro Creek to its confluence with an 
unnamed drainage that comes in from 
the north (33.271386 N, 107.557843 W), 
excluding the portions of Cuchillo 



Negro Creek on privately owned lands, 
an approximate stream distance of 2,518 
feet (768 meters). 



(ii) NOTE: Map of Cuchillo Negro 
Warm Springs and Creek Unit follows: 
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(43) Ash and Bolton Springs Unit, 
Grant County, New Mexico. 



(i) Ash Spring (32.715625 N, 
108.071980 W). 



(ii) Unnamed spring in Bolton Canyon 
locally known as Bolton Springs 
(32.713419 N, 108.099679 W). 



(iii) From the spring box at Ash 
Spring (32.715625 N, 108.071980 W) 
downstream to a dirt road crossing of 
the drainage (32.708769 N, 108.073579 
W), an approximate stream distance of 
2,830 feet (863 meters). 



(iv) From the the ruins of a house in 
the Ash Spring drainage (32.714562 N, 



108.072542 W) west to a low saddle 
(32.714373 N, 108.075263 W) and 
directly downslope into an unnamed 
drainage (32.713983 N, 108.076665 W), 
then downstream in that drainage to its 
confluence with another unnamed 
drainage (32.712829 N, 108.078131 W), 
then downstream in that unnamed 
drainage to its confluence with another 
unnamed drainage (32.708210 N, 
108.086360 W), then upstream in that 
unnamed drainage to the top of that 
drainage (32.715476 N, 108.087719 W) 
and directly downslope and west to 



another unnamed drainage (32.715207 
N, 108.092094 W), then downstream in 
that unnamed drainage to its confluence 
with Bolton Canyon (32.707844 N, 
108.099267 W), and then upstream in 
Bolton Canyon to the locally known 
Bolton Springs (32.713419 N, 
108.099679 W), an approximate 
distance of 2.41 drainage miles (3.87 
kilometers) and 2,650 feet (808 meters) 
overland. 



(v) NOTE: Map of Ash and Bolton 
Springs Unit follows: 
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(44) Mimbres River Unit, Grant 
County, New Mexico. 



(i) The Mimbres River from the 
northern boundary of The Nature 
Conservancy’s Mimbres River Preserve 
property (32.912474 N, 108.004529 W) 
downstream to its confluence with Bear 
Canyon (32.883926 N, 107.988252 W), 



to include Moreno Spring (32.887107 N, 
107.989492 W) and ponds at Milagros 
Ranch, an approximate river distance of 
2.42 miles (3.89 kilometers). 



(ii) The Mimbres River from the 
bridge just west of the town of San 
Lorenzo (32.808190 N, 107.924589 W) 
downstream to its intersection with the 



southern boundary of The Nature 
Conservancy’s Disert property near 
Faywood (32.743884 N, 107.880297 W), 
an approximate river distance of 5.82 
miles (9.36 kilometers). 



(iii) NOTE: Map of Mimbres River Unit 
follows: 



* * * * * Dated: March 5, 2012. 
Rachel Jacobson, 
Acting Assistant Secretary for Fish and 
Wildlife and Parks. 
[FR Doc. 2012–5953 Filed 3–19–12; 8:45 am] 



BILLING CODE 4310–55–C 
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From: Simms, Jeffrey R
To: Jones, Larry -FS
Cc: Radke, Marcia F
Subject: RE: DRAFT Biological Assessment for review for meeting on 14 February 2012
Date: Thursday, January 26, 2012 12:52:07 PM


Larry,
Sorry I didn’t get to say hello yesterday but I had plenty of distractions on my mind.
Our hydro, Ben Lomeli, has been asked to contribute at the meeting when water issues come up.
He is a ground water modeler and experience wildland hydrologist (USFS, BLM, PVT Sector). Jason
Douglas thought it would be a good idea as water impacts are pivotal to effects determinations.
 
Hope this works for you.
 
Cheers
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Wednesday, January 25, 2012 5:03 PM
To: Radke, Marcia F; Gerhart, Richard A; angela barclay (abarclay@swca.com); Simms, Jeffrey R; kathy
arnold (karnold@rosemontcopper.com); brian lindenlaub (blindenlaub@westlandresources.com); jim
tress (jtress@westlandresources.com); Calhoun, Jean; Douglas, Jason; Richardson, Scott;
JWindes@azgfd.gov; jeff sorensen (jsorensen@azgfd.gov); jsturgess@augustaresource.com
Cc: Moore, Daniel J; Melissa Polm (mpolm@swca.com); Roth, Melinda D; Everson, Beverley A; Laford,
Reta
Subject: DRAFT Biological Assessment for review for meeting on 14 February 2012
 
Attached is the deliberative draft Biological Assessment for your review. Please look it over for our
meeting on 14 February 2012 at the Tucson federal buidling (basement conference room 0930).
Agency contacts may wish to have their specialists review the appropriate sections for their input.
Of course, this is a draft and it is subject to change, so we welcome input at this stage from the
federal agencies, the proponent, contractors representing the agencies and proponent, and Arizona
Game and Fish Department (per Memorandum of Understanding).
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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From: Roth, Melinda D -FS
To: Kriegel, Debby -FS; Shafiqullah, Salek -FS; Everson, Beverley A -FS; Keyes, Walter -FS; Jones, Larry -FS; Davis,


Sarah L -FS; Gillespie, William B -FS; Campbell, Andrea W -FS; Schewel, Heidi -FS
Subject: Rosemont FY2013 workplan
Date: Monday, June 25, 2012 9:34:11 AM
Attachments: 2013.xlsx


image002.png


Attached is a table with personnel days for the Rosemont project in FY2013.  In 2013 we should be
completing all analyses and releasing the next version of the EIS (revised or final not yet decided). 
Appeals may follow that.  Assuming we release a Final in February 2013, appeals would be resolved
in May.  If we go with a revised Draft the timeline would stretch out 3-6 months.  Please let me
know if the number of days for you and others seem reasonable.  Dan is requesting this info for the
mid-July FLT meeting.  Thx.
 
Mindee Roth
Rosemont Copper Project Manager
520 388-8319
mroth@fs.fed.us
 


Go Cats!
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Sheet1


			ROSEMONT FY13 PEOPLE DAYS PLANNING TOOL


			Staff			Comment analysis 			Analysis			FEIS/ROD			Appeals			Final MPO			Mgmt.    FOIA			Mtgs.			NFMG			TOTAL			2012





			Alan Belauskas			2			0			2			2			2			0			2			0			10			10


			Andrea Campbell			2			0			10			10			5			40			10			0			77			60


			Eli Curiel			1			1			2			2			2			0			2			0			10			20


			Sarah Davis			5			3			5			5			2			2			10			0			32			50


			Art Elek			2			2			1			1			0			0			4			0			10			20


			Tami Emmett			1			0			1			1			0			0			2			0			5			5


			Bev Everson			5			15			10			10			20			125			30			45			260			260


			Bill Gillespie			5			5			5			5			2			10			15			0			47			68


			Larry Jones			5			10			5			10			5			10			15			0			60			60


			Marc Kaplan			0			0			0			0			0			40			0			0			40			40


			Walt Keyes			5			5			5			5			5			3			10			0			38			30


			Debby Kriegel			5			5			5			5			5			5			10			0			40			70


			Sean Lockwood			2			1			1			2			1			1			2			0			10			10


			Mindee Roth			5			2			10			10			10			193			30			0			260			260


			Heidi Schewel			1			0			1			2			1			0			5			0			10			30


			Salek Shafiqallah			10			15			15			10			20			10			15			0			95			120


			vice Gerhart			2			5			2			5			2			2			5			0			23			20


			vice Lefevre			2			5			2			5			5			3			5			0			27			40


			25-Jun-12
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From: Angela Barclay
To: Jones, Larry -FS
Subject: FW: Larry"s BA lit cited
Date: Thursday, May 17, 2012 2:16:26 PM
Attachments: USFS_2010_App A_better copy.pdf


Hi Larry,
 
Please see Victoria’s email below and the attached. Which version should we use?
 
Thanks,
 
Angela
^..^  ^..^
 
From: Victoria Boyne 
Sent: Thursday, May 17, 2012 1:18 PM
To: Angela Barclay
Subject: Larry's BA lit cited
 
One of Larry’s BA refs is a draft of Appendix A of the “Coronado National Forest Draft Land and
Resources Management Plan”. 
 
I found a more recent version of this report on the FS website.  Do you think it would be okay with
Larry if we used this version?  His version has track changes comments in the margins…
 
Victoria Boyne 


SWCA Environmental Consultants
343 W. Franklin St.
Tucson, AZ, 85701
P 520.325.9194 x 170 | F 520.325.2033
 


 
Visit Our Website: http://www.swca.com  
Find us on Facebook: http://on.fb.me/SWCA-Environmental
See us on LinkedIn:  http://www.linkedin.com/company/swca-environmental-consultants
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The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs and 
activities on the basis of race, color, national origin, age, disability, and where applicable, sex, 
marital status, familial status, parental status, religion, sexual orientation, genetic information, 
political beliefs, reprisal, or because all or part of an individual’s income is derived from any 
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and TTY). To file a complaint of discrimination, write to USDA, Director, Office of Civil Rights, 
1400 Independence Avenue, SW, Washington, DC 20250-9410, or call (800) 795-3272 (voice) or 
(202) 720-6382 (TTY). USDA is an equal opportunity provider and employer. 
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Draft Land and Resource 
Management Plan 



Coronado National Forest 
 



Cochise, Graham, Pima, Pinal, and 
Santa Cruz Counties, Arizona 
Hidalgo County, New Mexico 



 
 
Responsible Official: Regional Forester 



Southwestern Region 
333 Broadway Boulevard SE 
Albuquerque, NM 87102 
(505) 842-3292 



For more information contact: Forest Planner 
Coronado National Forest 
300 West Congress, FB 42 
Tucson, AZ 85701 
(520) 388-8300  
TTY 711 
coronado-plan@fs.fed.us 
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Appendix A: Climate Change Trends and 
Coronado NF Land Management Planning 



Overview and Background 
Climate scientists agree that the earth is undergoing a warming trend, and that human-caused 



elevations in atmospheric concentrations of carbon dioxide (CO2) and other greenhouse gases 
(GHGs) are among the causes of global temperature increases. The observed concentrations 
of these greenhouse gases are projected to increase. Climate change may intensify the risk of 
ecosystem change for terrestrial and aquatic systems, affecting ecosystem structure, function, 
and productivity. 



This section contains a description of the climate patterns and trends in the Southwestern United 
States followed by a description of how current climate models and predictions may generally 
affect those climate patterns in the near future. Then, a short, land management plan revision-
oriented, synthesis of climate change literature follows. This review of current climate 
change-related scientific literature for the Southwestern United States focuses on how climate 
change might be currently influencing, and may in the future impact ecological and 
socioeconomic systems. The intent of the review is to examine those areas of climate change 
research that may have an impact on how the Coronado NF is managed. Specifically, this 
section summarizes current and future climate trends, at the regional and, if possible, the 
forest level. Possible effects of climate change on ecosystems, water abundance and quality, 
biodiversity and wildlife species, economic conditions, and social conditions in the 
Southwest, and a description of limitations and uncertainties inherent in projected future 
climate scenarios. Finally, this document discusses possible management issues that should 
be considered during land management planning. 



Climate in the American Southwest and the Coronado NF 
What is Climate? 
Climate may be defined as the “average weather,” or more rigorously, as the statistical 



description of weather in terms of the mean and variability of relevant quantities (e.g., 
temperature, precipitation, wind) over a period ranging from months to thousands or millions 
of years. The standard period is 30 years, as defined by the World Meteorological 
Organization (WMO). These quantities are often surface variables such as temperature, 
precipitation, and wind. Climate in a wider sense is the statistical description of the state or 
condition of the climate system1. In contrast, weather describes the daily conditions 
(individual storms) or conditions over several days (e.g., a week of record-breaking 
temperatures), to those lasting less than two weeks2. Natural climate variability refers to 
variations due to natural internal processes (internal variability) in the climate system or 
natural external forcing (external variability), in the mean state and other statistics of the 



                                                 
1 According to the World Meteorological Organization, the climate system is a highly complex arrangement 
consisting of 5 major components: the atmosphere, the hydrosphere, the cryosphere, and the land surface 
and the biosphere, and the interactions between them. The climate system evolves in time under the 
influence of its own internal dynamics and because of external forcings as volcanic eruptions, solar 
variations and human-induced influences such as the changing composition of atmosphere and land use 
changes (WMO). 
2 The glossary of climate terms used in this report is drawn from A Glossary of Terms used in the 
Intergovernmental Panel on Climate Change (IPCC) Fourth Assessment Report (IPCC 2007). 
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climate on all spatial and temporal scales beyond that of individual weather events (IPCC 
2007). Climate and climate variability are determined by the amount of incoming solar 
radiation, the chemical composition, and dynamics of the atmosphere, and the surface 
characteristics of the Earth. The circulation of the atmosphere and oceans influences the 
transfer of heat and moisture around the planet and thus strongly influences climate patterns 
and their variability in space and time. Much of the current climate change literature states 
that human activities such as fossil fuel burning, industrial activities, changes in land-use, 
animal husbandry, and fertilized and irrigated agriculture lead to increases in GHGs, 
including carbon dioxide (CO2), methane (CH4), and nitrous oxide (N2O). These increased 
GHGs contribute to the greenhouse effect and cause the surface temperature of the Earth to 
increase. Global atmospheric concentrations of CO2, CH4, and N2O have increased markedly 
because of human activities since 1750, and now far exceed pre-industrial levels (IPCC 
2007). 



The climate of the southwestern U.S. is often referred to as dry and hot; however, it is very 
complex. While low deserts of the Southwest experience heat and drying winds in the early 
summer, forested mountain areas and plateaus may experience cold and drifting snow during 
winter. Climate variability is the norm within this region, as temperature and precipitation 
fluctuate on time scales ranging from seasons to centuries. Monsoon thunderstorms in July 
and August are often accompanied by flash flooding. From fall to spring, the weather can be 
warm with clear skies. The Southwest also experiences periods of short- and long-term 
drought. Indeed, severe regional floods or droughts have affected both indigenous and 
modern civilizations on time scales ranging from single growing seasons to multiple years, 
even decades (Hughes et al. 2002). 



To a large degree, a quasi-permanent subtropical high-pressure ridge over the Southwest leads to 
the characteristically low annual precipitation, clear skies and year-round warm weather over 
much of the region. This high-pressure ridge is created through Hadley circulation3. Where 
the descending branch of Hadley circulation comes down, it tends to create a zone of 
atmospheric high pressure that makes it difficult for clouds to form. Much of the 
southwestern U.S. lies in the subtropical zone, where warm, dry air is flowing back down to 
Earth following its rain-inducing rise in the tropics. Descending air in the subtropics relates to 
an ongoing global pattern known as Hadley circulation.  



In addition, the Southwest is located between the mid-latitude and subtropical atmospheric 
circulation regimes. This positioning, relative to shifts in these atmospheric patterns, is the 
main reason for the region's climatic variability. El Niño (also known as the El Niño Southern 
Oscillation or ENSO) is an increase in sea surface temperature of the eastern equatorial 
Pacific Ocean with an associated shift of the active center of atmospheric convection from the 
western to the central equatorial Pacific, ENSO has a well developed teleconnection4 with the 
Southwest, usually resulting in wet winters. La Niña, the opposite oceanic case of El Niño, 
usually results in dry winters for the Southwest. Another important oceanic influence on 
winter climate of the Southwest is a feature called the Pacific Decadal Oscillation (PDO), 
which has been defined as temporal variation in sea surface temperatures for most of the 



                                                 
3 Hadley circulation is a flow pattern that dominates the tropical atmosphere, beginning with warm, moist 
air rising near the equator, poleward movement 6-9 miles above the surface, descending motion in the 
subtropics, and equatorward movement near the surface. This circulation is intimately related to the trade 
winds, tropical rainbelts, subtropical deserts and the jet streams. 
4 Teleconnections: Atmospheric interactions between widely separated regions that have been identified 
through statistical correlations (in space and time). For example, the El Niño teleconnection with the 
Southwest U.S. involves large-scale changes in climatic conditions that are linked to increased winter 
rainfall. 
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northern Pacific Ocean. The major feature that sets climate of the Southwest apart from the 
rest of the U.S. is the North American Monsoon, which, in the U.S., is most noticeable in 
Arizona and New Mexico. Up to 50 percent of the annual rainfall of Arizona and New 
Mexico occurs as monsoonal storms from July through September (Hughes et al. 2002).  



In summary, while many factors influence climate in the Southwest during a particular year or 
season, the region’s overall climate is defined by predictable weather patterns that occur 
across the years and decades to define the region’s climate. The region’s overall aridity 
relates to a global circulation pattern known as Hadley circulation, which creates a semi- 
permanent high-pressure zone over the Southwest. Relatively high temperatures with 
dynamic daily swings define this geographic region. Mountains and other differences in 
elevation affect local climate patterns. The North American Monsoon works to bring 
moisture from the tropics into the region during the summer months. 



Future Climate of the Southwest and the Coronado NF 
Currently there appears to be broad agreement among climate modelers that the southwestern 



U.S. is experiencing a drying tend that will continue well into the latter part of 21st century 
(IPCC 2007; Seager et al. 2007). While the ensemble5 scenario used by Seager et al. (2007) 
included two models with predictions of increased precipitation, the researchers concluded 
that the overall balance between precipitation and evaporation would still likely result in an 
overall decrease in available moisture. Regional drying and warming trends have occurred 
twice during the 20th century (1930s Dust Bowl, and the 1950s Southwest Drought), and were 
severe during what is known as the Medieval Climate Anomaly, an interval of warm, dry 
conditions with regional variability from A.D. 900 to 1350 (Hughes and Diaz 2008; 
Herweijer et al. 2007). The current drought conditions may very well become the new 
climatology of the American Southwest, including the Coronado NF, within a time frame of 
years to decades.  



According to recent multi-model ensemble scenarios, the warming trend observed in the last 100 
years in the Southwest is projected to continue and intensify (IPCC 2007). These climate 
models project temperatures rising approximately 5 to 8 degrees Fahrenheit by the end of the 
century in the Southwest, with the greatest warming projected to occur during summer 
(Lenart 2008c). This trend would increase pressures on the region’s already limited water 
supplies, as well as increase energy demand, alter fire regimes and ecosystems, create risks 
for human health, and affect agriculture (Sprigg 2000).  



The number of extremely hot days is also projected to rise during the 21st century. By the end of 
the century, parts of the Southwest, including the Coronado NF are projected to face summer 
heat waves lasting two weeks longer and a five-fold increase in unusually hot days compared 
to recent decades (Diffenbaugh et al. 2005). In effect, the high temperatures that formerly 
occurred on only the hottest 5 percent of days could become the norm for a quarter of the 
year-100 days or more-in much of the Southwest. 



Observations based on measurements from weather stations indicate that the temperature rise 
projected for the future is on par with the rate of increase much of the Southwest has already 
registered in recent decades, particularly since the mid-1970s. Since 1976, the average annual 
temperature increased by 2.5 degrees Fahrenheit in Arizona (Lenart 2008c). The recent 
temperature increase is unusual, even in the context of records dating back more than 1,200 
years that were compiled from tree rings and other natural archives of temperature for the 



                                                 
5 Multi-Model ensembles: Researchers have found that the average of numerous available climate models--
sometimes called the ensemble mean--almost always weigh in with more accuracy than any one model. 
This technique often uses 18 to 20 different coupled global circulation models, and combines the output 
from each to produce and ensemble output (CCSP 2008c). 
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northern hemisphere (Trouet et al. 2009; Hughes and Diaz 2008; Herweijer et al. 2007; Meko 
et al. 2007).  



Warmer winter temperatures in the Southwest have serious implications for snow cover, an 
important natural reservoir of water in the West. In a study conducted on two watersheds in 
central Arizona, Svoma (2011) found that between water years 1934–2007 average snowpack 
elevation levels have increased with a decrease in snow amounts. In his study, he directly 
correlated this with increasing temperatures. Shorter winters, and less snowpack, also affect 
the timing of natural cycles such as plant dormancy and blooming, and peak river-flows. 
Throughout the West, the number of days in the frost-free season, which varies by location, 
has been increasing more rapidly than in the East (Lenart 2007). Summer temperatures have 
also climbed, especially since the mid-1970s. Maximum temperatures regularly reach above 
100 degrees Fahrenheit daily for weeks on end in many southwestern cities (Lenart 2007). 
The temperature rise alone has some predictable effects on aridity in the region. For instance, 
higher temperatures increase evaporation rates. Higher temperatures and a drier landscape 
increase wildfire hazard and put extra stress on ecosystems (Lenart 2007). 



Precipitation changes remain much more difficult to predict than temperature, because 
precipitation is more variable and operates on a smaller scale. Predicting future precipitation 
is difficult in the Southwest, due to added complexities such as topography, ENSO, and 
monsoonal timing. When comparing climate model simulations to what actually occurred, 
researchers found the results roughly matched 50 to 60 percent of the time for precipitation. 
This compares to about 95 percent of the time for temperature (Lenart 2007). 



However, mean annual precipitation is projected to decline by about 10 percent by 2100 for 
Southern Arizona, based on modeling results from an ensemble of 18 general circulation 
models (Lenert 2008a).. Such a decrease in precipitation could have a more serious impact 
than the numbers suggest. The decrease of water draining from the landscape into rivers and 
reservoirs typically can be double or triple the proportional reductions in rainfall amounts, 
especially when combined with higher temperatures (Christensen and Lettenmaier 2006).  



In another study, researchers using a multi-model ensemble of 19 models projected an increase in 
aridity for the American Southwest (Seager et al. 2007). Their study defined the Southwest as 
the land area stretching from east to west, from Houston to San Francisco and north to south 
from Denver to Monterrey, Mexico; this area includes the Coronado NF. Only two of the 19 
climate models evaluated suggested a potential decrease in aridity for the southwestern 
quadrant of the country. 



Earlier snowmelt can cause streamflows to deliver water to reservoirs and water users in greater 
quantities earlier in the spring season. Historically, snowmelt has occurred at the same time 
communities’ ramp up their water consumption, which has drained reservoirs as they fill. 
When streamflows become elevated earlier in the year, however, reservoirs fill more quickly. 
Earlier future streamflows will likely increase the chance that spikes in river flows occur 
when the reservoirs are at full capacity, increasing the probability of flashfloods (Guido 
2008). 



It is likely that continued warming will accentuate the temperature difference between the 
Southwest and the tropical Pacific Ocean, enhancing the strength of the westerly winds that 
carry moist air from the tropics into the Southwest during the monsoon. This scenario may 
increase the monsoon’s intensity, or its duration, or both, in which case floods will occur with 
greater frequency (Guido 2008). Projections of future climate also suggest a shift in the 
Monsoon season, with reductions in early season precipitation and increases later in the year 
(Grantz et al. 2007, Seth et al. 2011).  



While the region is expected to dry out on average, it is also likely to see larger, more destructive 
flooding (Guido 2008a).  For example, the largest flood in the 75-year instrumental record of 
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Sabino Creek in Tucson (which has headwaters in the Santa Catalina Ranger District) 
occurred in July 2006, and climate change was the likely contributor (Desilets and Desilets 
2006). Along with storms in general, hurricanes and other tropical cyclones are projected to 
become more intense overall (IPCC 2007). Arizona and New Mexico typically receive ten 
percent or more of their annual precipitation from storms that begin as tropical cyclones in 
the Pacific Ocean. In fact, some of the largest floods in the Southwest have occurred when a 
remnant tropical storm hit a frontal storm from the north or northwest, providing energy to 
intensify a remnant tropical storm (Guido 2008a). 



In summary, based on multi-model ensemble climate models, by the end of the 21st century, the 
Southwest is likely to experience the following conditions. Temperature increases of 5 to 8 
degrees Fahrenheit. An increase in the number of extremely hot days, with summer heat 
waves lasting two weeks or more, accompanied by warmer winters with a reduced snowpack, 
and a later monsoonal season. A 10 percent drop in mean annual precipitation in southern 
Arizona and an increase in extreme flood events following an overall increase in tropical 
storms is expected. 



Discussion 
The state of knowledge needed to address climate change at the scale of the Coronado National 



Forest is still evolving. Because none of the current climate models adequately resolves 
important topographic variations (e.g., mountain ranges versus valleys) and occurrences such 
as ENSO (El Niño and La Niña), or the North American Monsoon, their results are imprecise 
and the subject of continuing research. However, these models do reproduce much of the 
underlying features of the Earth’s climate, and their basic structure has been proven under 
countless experiments and forecasts of the weather systems from which climate is usually 
described. Therefore, these models remain a credible means of estimating potential future 
climate scenarios. Global climate models are at a much coarser scale than the scale of an 
individual National Forest. This limits, to some degree, regional and Coronado-specific 
analysis of potential effects from climate change, especially with respect to the influence of 
monsoons and ENSO.  



Dynamical and statistical downscaling of the larger GCMs can provide additional information at 
scales more relevant to management decisions on the scale of the Coronado National Forest. 
Dynamical downscaling, also called regional climate modeling, can provide important 
information about regional climate patterns such as ENSO and the North American Monsoon 
that are not accounted for in the larger-scale GCMs. Regional climate modeling is currently 
underway for the Southwest and data should be available soon for the area including the 
Coronado National Forest (F. Dominguez, personal communication). Statistical downscaling 
is a method that uses statistical relationships between observed and modeled past climates to 
project future climates at finer resolutions.  It is less computationally expensive than 
dynamical downscaling, but it does not fully account for patterns such as ENSO and the 
Monsoon. Statistically downscaled data is already available for the entire country, including 
the Coronado National Forest (e.g. Girvetz  et al. 2009). These data can provide a general 
idea of temperature and precipitation trends, acknowledging that it does not fully account for 
some important regional climate patterns.    



In summary, climate modeling is a developing science. General Circulation Models are constantly 
improving as are statistical and dynamical downscaling techniques. Dynamical downscaling, 
which incorporates jet stream activity, tropical storm and monsoon tracking, and regional 
elevation effects, has a high potential to improve localized climate projections. Despite the 
fact that some modeling data is not yet available and the uncertainty in future greenhouse gas 
emissions, we know enough about major trends in temperature and precipitation patterns to 
begin to assess impacts on the Coronado NF’s resources and potential management 
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responses.  



Southwestern Climate Change and Coronado NF Ecosystems 
Water and Climate Change 
The prospect of future drought becoming more severe and dimished water flows later in the 



season because of climate change is a significant concern, especially because the Southwest 
continues to lead the Nation in population growth. This signals a serious water supply 
challenge in the decades and centuries ahead. Water supplies are projected to become 
increasingly scarce, demanding trade-offs among competing uses, and potentially leading to 
conflict. Climate change, with both wet periods and droughts, has been a part of 
Southwestern climate for millennia. As of 2009, much of the Southwest remains in a drought 
that began about 1998 (McPhee et al. 2004). This event is the most severe western drought of 
the last 110 years, and was been exacerbated by record warming. The droughts of the last 110 
years pale in comparison to some of the decades-long “megadroughts” that the region has 
experienced over the last 2,000 years (Seager et al. 2008). During the closing decades of the 
1500s, for example, major droughts gripped areas of the Southwest. 



Combined with the historical record of severe droughts and the current uncertainty regarding the 
exact causes and drivers of these past events, the Southwest must be prepared for droughts 
that could potentially result from multiple causes. The combined effects of natural climate 
variability and human-induced climate change could result in a challenging combination of 
water shortages for the region (Karl et al. 2009). A drier climate is very likely to decrease 
water supplies and increase demand for such uses as agriculture, recreation, aquatic habitat, 
and power, thus increasing competition for decreasing supplies (Joyce et al. 2001).In a five-
year scenario modeled after the worst drought in the historical record, water demand in 
Arizona could exceed supply by 67 percent, and in a ten-year scenario, demand may exceed 
supply by 59 percent (Lenart 2007).  



Development in the Southwest has been primarily dependent upon technology to deliver water 
resources. The locations of most snowpack and upland reservoirs are on national forests in 
the Southwest (Smith et al. 2001; State of New Mexico 2005). Some studies predict water 
shortages and lack of storage capabilities to meet seasonally changing river flow, and 
transfers of water from agriculture to urban uses, as critical climate-related impacts to water 
availability (Barnett et al. 2008).  



While agriculture remains the greatest water user in the Southwest, there has been a decreased in 
the amount of water used by agriculture, as Arizona’s and New Mexico’s booming 
populations demand more water for municipal and other uses, and irrigation technologies 
improve; this has been an on-going trend and could affect future agricultural uses. Without 
upland reservoirs and watersheds from the Coronado NF important to one of Arizona’s 
largest metropolitan areas, alternative water sources, water delivery systems, and 
infrastructure support for agriculture would need to be developed (Lenart 2007).  



The potential for flooding is also likely to increase because of earlier and more rapid melting of 
the snowpack in spring and more frequent intense precipitation events. Flash flooding, 
occurring after extended drought, may increase the number and severity of floods; and 
accelerate rates of soil erosion. The timing and extent of storm-related precipitation will play 
a key role in determining the degree to which people and the environment are affected 
(Swetnam and Betancourt 1997; Swetnam et al. 1999; Lenart 2007.  



Climate Change and Potential Ecosystem Impacts on the Coronado NF 
Natural ecosystems are regulated by climate, and climate is to some degree determined by natural 



ecosystems. Long-term or short-term climate variability may cause shifts in the structure, 
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composition, and functioning of ecosystems, particularly in the fragile boundaries of the 
semiarid regions. These areas already contain plants, insects, and animals highly specialized 
and adapted to the landscape. A decrease in precipitation and an increase in temperature 
would alter their range, type, and number throughout the Southwest. Responding differently 
to shifts in climate, the somewhat tenuous balance among ecosystem components will also 
change. As phenology is altered, the overall effects among interacting species are difficult to 
predict, particularly given the rate of climate change and the ability of symbionts to adapt. As 
the health of the ecosystem is a function of water availability, temperature, carbon dioxide, 
and many other factors, it is difficult to determine accurately the extent, type, and magnitude 
of ecosystem change under future climate scenarios. Yet, should vegetation cover and 
moisture exchanging properties of the land change, important local and regional climate 
characteristics such as albedo6, humidity, wind, and temperature will also change with 
potential compounding effects to vegetation (Sprigg et al. 2000).  



Current research shows that climate is much more variable than is commonly understood and that 
this is expressed in nested temporal and spatial scales. Millar et al. (2007) provide an elegant 
summation of natural climatic variables and its implications for forest managers. These are 
three key points from that research which should be considered in Coronado NF management 
strategies: 



1. The past record clearly shows that ecological conditions change constantly in 
response to climate. Plant and animal species will shift even in the absence of 
human influence (Millar et al. 2007) 



2. Wet/dry oscillations associated with ocean-atmosphere patterns have driven regional 
and continental scale fire patterns for centuries. These patterns provide a basis for 
fire forecasting tools (Westerling et al. 2006) 



3. Species ranges and demographics are expected to be highly unstable as the climate 
shifts (Millar et al. 2007) 



Climate may influence the distribution and abundance of plant and animal species through 
changes in resource availability, reproduction, and survivorship. The potential ecological 
implications of climate change trends in the Southwest indicate: 
More extreme natural ecological process events, including wildfires, intense rain, flash foods, 



and wind events (Swetnam et al. 1999) 
Greater vulnerability to invasive species, including insects, plants, fungi, and vertebrates 



(Joyce et al. 2006) 
Long-term shifts in vegetation patterns (Westerling et al. 2006; Millar et al. 2007) 
Cold-tolerant vegetation moving upslope, or disappearing in some areas; migration of some 



plant species to the more northern portions of their existing range (Clark 1998) 
Potential decreases in overall forest productivity due to reduced precipitation (U.S. Forest 



Service 2005) 



                                                 
6 Albedo is the reflectance of a surface. Absorbed solar radiation warms the Earth’s surface, whereas, 
reflected radiation does not. Albedo is one component of this energy feedback. Different land covers have 
varied albedo. Thus, land use change can influence albedo and whether a land surface has a warming or 
cooling effect. For example, snow has a very high albedo and thus has a cooling effect (negative feedback). 
Melting of snow or coverage of snow with vegetation or black carbon (from air pollution) results in a 
higher surface albedo and has a warming effect (positive feedback) (IPCC 2007). 
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Shifts in the timing of snowmelt (already observed) in the American West, which, along with 
increases in summer temperatures, has serious implications for the survival of fish 
species, and may challenge efforts to reintroduce species into their historic range (Joyce 
et al. 2006; Millar et al. 2007) 



Effects on phenology and changes in the date of flowering and associated pollination and 
food food-chain disruptions (Guido 2008) 



Vegetation Changes 
A warmer climate in the Southwest is expected to affect ecosystems by altering the biotic and 



abiotic stresses that influence and affect the vigor of ecosystems, leading to increased extent 
and severity of disturbances on the Coronado NF. Decreasing water availability and higher 
temperatures will accelerate the stresses experienced in forests, woodlands, grasslands, 
chaparral, and riparian communities, which typically involve some combination of multi-year 
drought, insects, and fire. As has occurred in the past, increases in fire disturbance 
superimposed on ecosystems, with increased stress from drought and insects, may have 
significant effects on growth, regeneration, long-term distribution, and abundance of forest 
species (Williams et al. 2010). 



Many Coronado NF ecosystems contain water-limited vegetation today (e.g., desert, semi-desert 
grassland, Madrean pine-oak and encinal woodlands, chaparral). Vegetation productivity on 
the Coronado NF may decrease with warming temperatures, as increasingly negative water 
balances constrain photosynthesis, although this may be partially offset if CO2 fertilization 
significantly increases water-use efficiency in plants (Drake et al. 1997). Many vegetation 
types on the Coronado NF are sensitive to feedbacks from environmental fluctuations and 
existing canopy structure that may provide trees a buffer against drought. However, severe 
multi-year droughts periodically cause dieback of some species. Interdecadal climate 
variability strongly affects interior dry ecosystems, causing considerable growth during wet 
periods. This growth increases the evaporative demand, setting up the ecosystem for dieback 
during the ensuing dry period (Swetnam and Betancourt 1997).  



For example, piñon pines recently experienced a severe dieback following extreme drought, both 
directly and from increased insect attacks (Breshears et al. 2005). The current dieback is 
historically unprecedented in its combination of fire suppression, low precipitation, and high 
temperatures. Increased drought stress via warmer climate is the predisposing factor, and 
piñon pine mortality and fuel accumulations are inciting factors (Williams et al. 2010). 
Ecosystem change may arise from large-scale severe fires that lead to colonization of 
invasive species, which further compromises the ability of piñon pines to re-establish. There 
continues to be no easy way to predict these changes at the forest planning scale, although the 
science community is working on single National Forest scale models that will assist forest 
managers in forecasting vegetation trends under different climate scenarios (Joyce et al. 
2008). 



Temperature increases are a predisposing factor causing often-lethal stresses on forest ecosystems 
of western North America, acting both directly through increasingly negative water balances, 
and indirectly through increased frequency, severity, and extent of disturbances--chiefly fire 
and insect outbreaks. Human development of the West has resulted in habitat fragmentation, 
creation of migration barriers such as dams, and introduction of invasive species. The 
combination of development, presence of invasive species, complex topography, and climate 
change is likely to lead to a loss of biodiversity in the region. However, some species may 
migrate to higher altitudes in mountainous areas. It is also possible that some ecosystems, 
especially at the highest elevations, would virtually disappear from the region (Joyce et al. 
2008). 
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Natural ecological processes having the greatest impact on the Coronado NF include: insects, 
diseases, fires, droughts, inland storms caused by hurricanes, flash flooding, wind storms, and 
the introduction of non-native species. Climate variability and changes can alter the 
frequency, intensity, timing, and spatial extent of these natural events. Many potential 
consequences of future climate change are expected to be buffered by the resilience of 
Coronado NF plant and animal communities to natural climatic variation. However, an 
extensive body of literature suggests that new disturbance regimes under climate change are 
likely to result in significant disturbances to U.S. forests, with lasting ecological and 
socioeconomic impacts (Joyce et al. 2001).  



Wildfire 
Historically, wildfires have been a recurring natural ecological processes in dry mixed conifer 



forests, ponderosa pine-evergreen shrub communities, Madrean encinal and pine-oak 
woodlands, chaparral, and grassland ecosystems of the Coronado NF. An analysis of trends in 
wildfire and climate in the western United States from, 1974-2004, shows that both the 
frequency of large wildfires and fire season length increased substantially after 1985 
(Westerling et al. 2006). These changes were closely linked with advances in the timing of 
spring snowmelt and increases in spring and summer air temperatures. Earlier spring 
snowmelt probably contributed to greater wildfire frequency in at least two ways; by 
extending the period during which ignitions could potentially occur, and by reducing water 
availability to ecosystems in mid-summer before the arrival of the summer monsoons, thus 
enhancing drying of vegetation and surface fuels (Westerling et al. 2006). These trends of 
increased fire size correspond with the increased cost of fire suppression.  



In recent years, areas of western forests have been increasingly impacted by wildfires, burning 
homes and wildlands, and suppression costs have totaled more than $1 billion per year for 
Federal land-management agencies. Since about the mid-1970s, the total acreage of areas 
burned and the severity of wildfires in pine and mixed-conifer forests have increased. Fire 
frequency and severity may be exacerbated if temperatures increase, precipitation decreases, 
and overall drought conditions become more common. In addition, continued population 
growth will likely cause greater human-started fires, since humans start nearly half of the 
fires in the Southwest. In June 2003, for example, the 84,750-acre, human-caused Apsen fire 
on the Coronado NFs (the largest on record) occurred during one of the warmest years on 
record with one of the latest monsoons, 



Insects and Pathogens 
Insects and pathogens are significant natural occurring ecological processes within forest 



ecosystems in the U. S., costing 1.5 billion dollars annually (Dale et al. 2001). Extensive 
reviews of the effects of climate change on insects and pathogens have reported many cases 
where climate change has affected and/or will affect forest insect species range and 
abundance, as witnessed in the Southwest. Climate also affects insect populations indirectly 
through effects on hosts. Drought stress, resulting from decreased precipitation and/or 
warming, reduces the ability of a tree to mount a defense against insect attack, though this 
stress may also cause some host species to become less palatable to some types of insects. 
Fire suppression and large areas of susceptible trees, a legacy from logging may also play a 
role (Ryan et al. 2008). 



Invasive Species 
Disturbance may reset and rejuvenate some ecosystems in some cases, and cause enduring change 



in others. For example, climate change may favor the spread of invasive, non-native grasses 
into arid lands where the native vegetation is too sparse to carry a fire. When these areas 
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burn, they typically convert to non-native monocultures and the native vegetation is lost 
(Ryan et al. 2008). The Coronado suffers from many types of invasive species outbreaks, 
including plants (e.g., buffelgrass….), and animals (e.g…). Invasive plants can alter 
landscapes by overtaking native species, facilitating fire outbreaks, and altering the food 
supply for herbivorous animals and insects.  



Vulnerable Habitats on the Coronado NF 
Our knowledge of possible climate change impacts on specific vegetation types remains limited. 



However, projected and observed climate change effects are being studied at the broad-scale 
habitat level throughout the Southwest. The mild nature of climate gradients among lower life 
zones of the Southwest and protracted ecotonal bands, make woodland plant communities 
particularly vulnerable (Allen and Breshears 1998; Adams et al. 2009). In addition, systems 
that rely on water are also vulnerable due to projected changes in precipitation and water 
inputs. Many of the region’s plant and animal species are associated with these key habitats, 
and they are, therefore, important when considering the potential impacts of climate change 
on ecosystems managed by the National Forests in the Southwest. 



Riparian 
Riparian habitats are very important for wildlife on the Coronado NF;, as well as an unknown 



number of invertebrate and plant species that inhabit or use riparian areas at sometime during 
their life. The majority of models project declines in water inputs due to reduced 
precipitation, and subsequent reductions in water in riparian zones. Water losses are also 
likely to increase due to elevated evapotranspiration rates at higher temperatures and greater 
run-off losses associated with increased frequencies of high intensity convectional storms. 
Urban expansion will also increase human demand for water and further reduce water 
availability for wildland ecosystems. Decreased water availability would affect riverine and 
riparian ecosystem function, due to modifications in geomorphological processes and an 
overall reduction in the availability of moisture to plant communities. Although these areas 
comprise less than 1 percent of the Coronado NF lands, they provide critical habitat for 
vertebrates, invertebrates, migratory birds, and other riparian dependent species. Reduced 
water inputs will cause riparian ecosystems to contract in size. Furthermore, lowered water 
availability would stress riparian plants and increase the ecosystem susceptibility to invasion 
by non-native plants, such as salt cedar and Russian olive, which in turn could disrupt the 
natural wildlife community (Archer and Predick 2008). 



Wetlands  
Climate change is likely to affect native plant and animal species by altering key habitats such as 
wetland ecosystems (Karl et al. 2009). Wetlands create unique habitats and microclimates that 
support diverse wildlife and plant communities. Wetland habitats contain a distinctive native 
plant community typical of saturated soils. Plants may include sedges, rushes, mosses, monkey 
flowers, lilies, and algae. Common animal species occurring in the wetlands include Northern 
raccoon, Arizona treefrog, Northern Mexican gartersnake, and Huachuca springsnail among other 
specialized aquatic invertebrates. 



Sky Islands 



Mountainous "sky islands" of the Coronado NF are made up of forested ranges separated by 
expanses of desert and grassland plains, are among the most diverse ecosystems in the world 
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because of their great topographic complexity and unique location at the meeting point of several 
major desert and forest biological provinces. “Sky islands” refers to a particular area vs. the other 
habitats that essentially refer to life zones of the southwest (including those of sky islands). The 
patterns described here for sky islands are applicable to many areas of the southwest. The sky 
islands are particularly vulnerable to fragmentation, which may exacerbate the effects of climate 
change. These mountain ranges are isolated from each other by intervening valleys of grassland 
or desert. The valleys of these basins act as barriers to the movement of certain woodland and 
forest species. Species, such as mountain lions and black bears, depend on movement corridors 
between mountain islands to maintain genetic diversity and population size. The region is a blend 
of tropical and temperate, harboring well over half the bird species of North America, 29 bat 
species, over 3,000 species of plants, and 104 species of mammals, a diversity exceeding 
anywhere else in the U.S. Climate change poses a unique threat to sky islands. Temperature 
increases of as little as a few degrees could push sky island habitats to higher elevations, reducing 
their area and potentially causing local extinction of endemic taxa and divergent populations 
harboring unique genetic and phenotypic diversity (Kupfer et al. 2004). Sky islands in the 
Southwest and Mexico are already being affected by climate change, with increases in drought, 
fire, and outbreaks of invasive insects (Williams et al. 2010). Although these resilient systems 
have endured large-scale shifts in climate during and since the last ice age, the pace of human-
induced climate change may represent an insurmountable challenge for sky islands, with 
potentially devastating consequences to their biodiversity and evolutionary potential (Sky Island 
2007). A recent assessment of climate change in the Southwest found that many Sky Islands 
forest systems are among the most vulnerable to climate change because of the combination of 
most rapid recent temperature increases and a high number of species of conservation concern 
(Robles and Enquist 2010).  
 



Aquatic Systems 
There are already observed shifts in the timing of snowmelt in the American West, which, along 



with increases in summer air temperatures, have serious implications for the survival of fish 
species and may render some efforts useless to reintroduce species into their historic range 
(Millar et al. 2007). For cool and cold-water species a nearly 50 percent reduction in thermal 
habitat is projected with scenarios of increased water temperatures (Eaton and Scheller 1996). 
Predicted impacts to aquatic ecosystems include altered seasonal high-flow events, increases 
in drought severity during summer flows, and increasing temperatures in small streams and 
tributaries that further limit habitat during seasonal flows (Williams and Meka-Carter 2009). 



The fundamental physiological components of growth and metabolism are strongly affected by 
temperature (Schmidt-Nielsen 1997). For fishes, this implies that populations highly adapted 
to local climates that experience increases in temperatures in excess of their optimum values 
for growth will reduce consumption rates and increase metabolic rates; this results in 
decreased growth. Fish increase feeding rates to compensate for poor growing conditions 
caused by increased temperature, which can lead to greater visibility and encounter rates with 
predators. Trout in whole lake experiments had lower survival at temperatures above 
optimum, and those populations with the highest temperatures and lowest food abundance 
experienced the lowest survival. The prediction is for an increasing frequency of poor or 
failed year-classes where fish cannot escape the warmer conditions. Research, so far, reflects 
a basic understanding of the impacts of climate warming on individuals, but not on the 
outcomes at the population levels (Biro et al. 2007). Current stresses on native aquatic 
species, including heat-tolerant non-natives add to the complexity of managing and adapting 
to climate change. 
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Plant and Animal Species 
Research suggests, large changes in the structure and species composition of plant communities 



due to the warming air temperatures and altered hydrological cycles. Many of the region’s 
plant, animal, and insect species depend on precise phenological events based on climatic 
conditions for migration, flowering, and timing for foraging and reproductive activities. 
Climate thus influences their distribution and abundance through changes in resource 
availability, fecundity, and survivorship.  It is currently unknown how many species will 
successfully adapt to changing conditions. The ability of plant and animal species to migrate 
under climate change is strongly influenced by their dispersal abilities and by disturbances to 
the landscape. Land use changes and habitat alterations around the Coronado NF will add to 
the challenge of plant and animal species adapting to climate change. Within an ecological 
context, wildlife and plant responses to climate change in the region are highly dependent on 
interaction between weather, land use, land cover, hydrology, fire, and stresses from invasive, 
non-native species.  



Distribution 
Many studies of species support the predictions of systematic shifts in distribution related to 



climate change, often via species-specific physiological thresholds of temperature and 
precipitation tolerance. Temperature is likely to be the main driver for different species, 
including possible shifts in a coordinated and systematic manner throughout broad regions 
(Rosenzweig et al. 2007). Species at the upper elevations are at greater risk of being 
extirpated since they may not be able to adapt to habitat changes. Such organisms face 
increased risk of extinction (Hoegh-Guldberg et al. 2008). In many instances, the impacts of 
range shifts will go far beyond the mere addition or subtraction of a species to or from a 
system. Some range shifts will have cascading effects on community structure and the 
functioning of ecosystems (Lawler et al. 2009).  



Habitat Quality 
Climate change may cause a host of physical consequences to the ecosystems, which may in turn 



affect the quality of plant and animal habitats. This may occur through a decrease in available 
water, changes in vegetation type through decline in vigor, severe drought or fire, or through 
changes in hydrology. Large areas of forest that were once suitable habitat for some species 
of wildlife may no longer be suitable, potentially leading to significant changes in species due 
to loss of needed habitat components (Karl et al. 2009).  



Behavior and Biology 
The timing of seasonal activities of plants and animals is perhaps the simplest process in which to 



track changes in the response of species to climate change. Observed phenological events 
include leaf unfolding, flowering, fruit ripening, leaf coloring, leaf fall of plants, bird 
migration, chorusing of amphibians, and appearance/emergence of insects (Rosenzweig et al. 
2007). 



Large herbivores, such as pronghorn, inhabiting highly seasonal temperate environments are 
subject to drastic daily and seasonal changes in environmental quality. During summer, they 
must acquire sufficient resources for growth, and reproduction; and to survive the following 
winter. Foraging behavior in summer is thus vitally important. Higher temperatures may 
reduce the daily activities of large herbivores. This may affect foraging, growth, 
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reproduction, and overall health of animals. They may experience hardship during the winter 
and may not reproduce as successfully (Aublet et al. 2009). In reptiles and amphibians, 
increased temperatures, and changing precipitation could negatively affect reproduction, for 
many of the same reasons as with fish (Hulin et al. 2009). Impacts are also possible to the 
migration and dispersal routes of many species, including migratory songbirds, which are 
already of concern due to declines in abundance (Sillett et al. 2000). 



Fragmentation and Isolation 
The effects of fragmentation likely range across the full spectrum of biological diversity, from 



altering behavior of individuals, their genetics, and the demographic characteristics of 
populations, which can fundamentally change the structure and function of ecological 
communities (Lomolino and Perault 2007). Climate change may contribute to further 
fragmentation of habitat and to creating barriers to migration. Fragmentation and barriers are 
likely to impede elevational and/or northward migration of many species, resulting in 
decreases in their total range. Habitat loss and fragmentation may also influence shifts in a 
species distribution. Empirical evidence shows that the natural reaction of species to climate 
change is to redistribute to more favorable habitats. However, this redistribution may be 
hampered by fragmentation by simply isolating suitable areas for colonization, and 
preventing species movements, which may contribute to their extinction (Rosenzweig et al. 
2007). 



Southwestern Climate Change and Socioeconomic Effects  
This review of the literature found few substantive studies of the possible social and economic 



effects that climate change might cause or exacerbate in the Southwest. Most climate-related 
socioeconomic studies are either heavily theoretical, or too broad and general to apply 
specifically to the region. Over thousands of years, societies in the Southwest have faced 
climate change repeatedly some successfully, some not so successfully (Dean 2000). It is 
often difficult to “draw a conceptual line between climate change and other kinds of 
environmental transformations: both affect human societies by changing the availability of 
resources” (Tainter 2000). How societies adapt to climate change is fundamentally dependant 
on how they approach problem-solving (Tainter 2000). However, some of the more general 
social and economic projections can help to inform us about climate change effects on the 
region. 



Population distribution, economic activity, quality of life, and many other human values are 
influenced by changes in natural environments. Populations in Arizona and New Mexico are 
growing at unprecedented rates. The combination of population growth and climate change 
will likely exacerbate climatic effects, putting even greater pressure on water, forest, and 
other resources. Additionally, pressures put upon agriculture and other climate-sensitive 
occupations in neighboring Mexico may increase an already large migration of people into 
the Southwestern U.S., making disease surveillance increasingly difficult (Sprigg et al. 2000; 
Smith et al. 2001). While this is the current demographic trend in the Southwest, if conditions 
become too hot and dry, there may very well be a decrease in the number of people moving to 
the region. 



Recent research in the Southwest shows that up to 60 percent of the climate-related trends of river 
flow, winter air temperature, and snow pack between 1950 and 1999 are human-induced. The 
study predicts water shortages, lack of storage capabilities to meet seasonally changing river 
flow, transfers of water from agriculture to urban uses, and other critical impacts (Barnett et 
al. 2008). The region’s economy will likely continue to grow in the future. Increases in 
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service-oriented sectors as well as the expanding high-tech industry may bring more jobs and 
employment opportunities for the growing population. Significant changes due to population 
pressures include the following: decreased forest cover; increased construction; additional 
Federal and State parks, wilderness areas, and wildlife refuges; more land utilized for national 
defense and industry; expanded urban areas; and decreased pasture and rangelands (Joyce and 
Birdsey 2000). 



Forests significantly enhance the environment in which people live, work, and play. Population 
levels, economic growth, and personal preferences influence the value that is placed on 
forests, and consequently the resources demanded from forests. Changes caused by human 
use of forests could exceed impacts from climate change. According to U.S. Forest Service 
National Visitor Use Monitoring data, the majority of recreation visitors on the Coronado NF 
come from the Tucson metropolitan area. The Coronado received nearly 2.5 million visits in 
2007, with the majority visits from local Pima county residents . Many Arizonans consider 
access to public lands a major contributor to the quality of life. Many southwestern forests as 
well as the Coronado NF are experiencing very high recreational use while urban expansion 
is decreasing the amount of available open space. Climate change could have long-term 
impacts on many of the amenities, goods, and services from forests, including, recreational 
opportunities, productivity of locally harvested plants such as berries or ferns; local 
economics through land use shifts from forest to other uses; forest real estate values; and tree 
cover and composition in urban areas and associated benefits and costs. Private agricultural, 
urban, and suburban areas are expanding and affecting Forest Service management. This 
expansion of human influences into the rural landscape alters natural ecological process 
patterns associated with fire, flooding, landslides, and native and introduced species. These 
land-use changes are very likely to interact with and potentially exacerbate stresses on forests 
associated with climate change (Joyce and Birdsey 2000). 



Livestock Grazing 
Livestock grazing is one of the management activities occurring on the Coronado NF. Ranching 



is a social, cultural, and agricultural activity throughout the rural Southwest. It is a major 
land-use in both Arizona and New Mexico, and its success depends on the natural vegetation 
accessible to grazing animals. The Coronado NF provide forage for livestock grazing, but 
they also provide crucial habitat for wildlife. Lands grazed on the Coronado NF are not 
irrigated and any variability in precipitation and temperature directly affects forage plant 
production and wildlife habitat. Changes in climate may affect the vigor and productivity of 
forage plants, and thus the overall conditions of both wildlife habitat and ecological 
conditions. It is possible that higher temperatures and decreased precipitation described for 
the next century will also decrease forage production and shorten the growing and grazing 
season, while flashfloods and increased risk of animal disease can adversely affect the 
livestock industry (Joyce et al. 2001) dependent upon the Coronado NF’s forage resources. 
During drought years when forage is less available, ranchers may have to purchase 
supplementary feed or sell their livestock at reduced prices (Eakin and Conley 2002).    



Coupled with poor forage conditions, there may be a general scarcity of water for livestock. For a 
pasture to be available for grazing, it not only has to have sufficient nutritious vegetation, but 
adequate water availability as well. Some allotments/pastures rely on wells and developed 
springs, but many often utilize dirt tanks to capture snowmelt and monsoon rainfall, and use 
this water for livestock. During the recent droughts, many dirt tanks in Southern Arizona  
dried-up, making many pastures unusable for cattle even though forage may have been 
available (Eakin and Conley 2002). Ranching is in a vulnerable position, especially when 
viewed against a backdrop of changing climate, economic structure, urban expansion, 
increasing population, fluctuating market conditions, resource availability (Sprigg et al. 











Coronado National Forest 



 



198  Draft Land and Management Resource Plan 
 



2000), and changing public policies. 



Recreational Value  
Climate change affects national forest ecosystems and the relationships people have with those 



places. Population distribution, economic activity, quality of life, and many other human 
values are influenced by changes in natural environments. The Coronado NF provides many 
recreational opportunities including hiking, camping, hunting, bird watching, skiing, and 
water-related activities such as fishing and boating. These activities provide income and 
employment in every forested region of the U.S. Outdoor recreation opportunities are likely 
to change, with resulting changes in public expectations and seasonality of use. Higher 
temperatures are very likely to result in a longer season for summer activities such as 
backpacking, but a shorter season for winter activities, such as skiing. Areas at low elevations 
and in more southern districts  are very likely to be at particular risk from a shortening of the 
snow season and rising snowlines (Joyce et al. 2001; Svoma 2010). In areas of marginal 
annual snow pack, this reduction may result in the closure of some ski areas. 



Urban and suburban expansion into undeveloped lands is likely to shift in response to climate 
change. Population shifts may cause new resource-related human conflicts, and create 
unforeseen impacts on already stressed urbanized ecosystems. As temperatures increase in 
lowland, urban areas, recreation is likely to increase on the Coronado NF, where cooler 
temperatures will attract people to higher elevations as a refuge from increasingly hot 
summers (Irland et al. 2001). 



Health 
Future climate scenarios will undoubtedly amplify current climatically driven human health 



concerns, with potential increased risk of dengue fever7, encephalitis, and other diseases 
associated with warmer climes, and the northern movement of disease vectors, such as 
malaria-carrying mosquitoes. Diseases such as valley fever and Hantavirus pulmonary 
syndrome are endemic in the Southwest. The incidence of Hantavirus has been linked to 
seasonal and inter-annual patterns of rainfall (Eisen et al. 2007). Research strongly suggests 
that valley fever is connected to the sequence and pattern of precipitation and wind. Future 
climate scenarios will undoubtedly amplify current climatically-driven human health 
concerns. Projected temperature increases are anticipated to create greater numbers of heat-
induced illnesses, reduced air quality, and increased cases of respiratory illness due to the 
presence and persistence of dust, allergens, and ozone (Wise 2009). Conversely, in many 
temperate areas, which include the Southwest, there is clear seasonal variation in mortality; 
death rates during the winter season are 10-25 percent higher than in the summer. Several 
studies cited by the IPCC indicate that decreases in winter mortality may be greater than 
increases in summer mortality under climate change (McMichael et al. 2001).The 
geographical range of disease-bearing vectors such as the mosquito would expand under the 
model scenarios for the 21st century (Liverman and Merideth 2002). Pressures put upon 
agriculture and other climate-sensitive occupations in neighboring Mexico may increase an 
already large migration of people into the southwestern United States, making disease 
surveillance increasingly difficult (Sprigg et al. 2000).  This is of interest to the Coronado NF 
and surrounding communities because the majority of forest users are from Pima county. 
Increased visitor use could be the vector necessary to spread any number of these health 
issues.  



                                                 
7 Dengue fever is a virus-based disease spread by mosquitoes. 
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Energy  
Higher air temperatures may increase the overall demand for energy within the region’s urban 



areas; and this increasing energy demand could affect the Southwest’s current socioeconomic 
environment (Sprigg et al. 2000; Smith et al. 2001). Electricity supports human activity and 
offers the possibility of economic growth. For much of the region, water delivery systems 
rely on electricity for pumping groundwater and for directing water throughout the system. 
Urban and agricultural uses of energy-driven water resources are essential in the region’s 
current socioeconomic environment. During the warmest summer months, energy demands 
increase with the use of energy intensive air-cooling systems. Given population projections 
for the region, a greater number of electricity generating plants will be needed to handle the 
demands that follow. Climate warming contributes to increased energy demands and 
evaporative loss from reservoirs. All reasonable scenarios of future climate variability must 
be considered when anticipating the costly measures necessary to provide dependable, safe, 
and reasonable supplies of energy (Sprigg et al. 2000). Increasing energy demand and the 
ensuing demand for alternative energy, will likely impact the Coronado NF through growing 
need for new energy corridors, requests for wind and solar energy sites, and other special use-
related requirements, as well as the current and ongoing demand for biomass supplies to 
existing electrical co-generation plants. 



Key Climate Change Effects on the Coronado NF’s Desired 
Conditions 
Based on current climate model projections and research, the climate change factors that appear 



most likely to affect Southwestern Region and Coronado NF and affect desired conditions in 
the revised land management plan are ecological, weather-related disturbances, and 
socioeconomic demands, as described: 
Projected increase in frequency of extreme weather events (intense storms) 
Projected increase in wildfire risks 
Projected increase in outbreaks of insects, diseases beyond endemic levels, and non-native 



invasive species 
Projected increase in demand for deceasing upland water supplies 
Projected increase in National Forest socioeconomic uses and demands 



These natural ecological processes and human-caused disturbance factors and the potential 
impacts on desired conditions for the national forests in the Southwestern Region and the 
Coronado NF are described below. 



Increased Extreme Weather Events 
Climate change likely will increase flash floods, making the region’s growing population more 



susceptible to loss of life and property. While the Southwest and Coronado NF are expected 
to become warmer and drier, they are also likely to experience more flooding. This relates in 
part to the fact that warm air holds more moisture than cooler air. The frequency of floods is 
also influenced by the rate of snowmelt in the winter and spring, the character of the summer 
monsoon, and the incidence of tropical hurricanes and storms in the autumn. 



Hurricanes and other tropical cyclones are projected to become more intense in the future. Since 
Arizona and New Mexico typically receive ten percent or more of their annual precipitation 
from tropical storms, it is likely that this change will also increase flooding. In Arizona and 
New Mexico, floods killed 57 people between 1995 and 2006, while hundreds of others have 
needed swift water rescues. The economic price tag is also high, costing Arizona, New 











Coronado National Forest 



 



200  Draft Land and Management Resource Plan 
 



Mexico, Colorado, and Utah approximately 5 billion dollars between 1972 and 2006. A 
potential increase in extreme storms, floods, heat waves, and droughts may present challenges 
for achieving desired conditions. 



Impacts from extreme weather events could include changes in the composition and diversity of 
desired ecosystems, destruction of habitat, timber loss, increasing damage to the forests’ 
infrastructure such as trails, facilities, and roads, and loss of recreation opportunities. Natural 
ecological process events that exceed the historic range of natural variation can change the 
makeup, structure, and function of vegetation types and watersheds and could affect a number 
of desired conditions. Heavy rains and higher flood levels can affect maintenance and 
structural integrity of forest infrastructure and slow progress toward improvements. Flooding 
is a natural and beneficial process in many aquatic systems. However, damage to aquatic 
systems from flash flood-caused erosion, downed trees, and inundation from flooding can 
change streamside habitats, affect aquatic life, and impact proper functioning of stream 
channels. These processes could create challenges in the ability of a national forest to 
achieving plan objectives for aquatic habitat restoration. Overall, increasing weather-related 
disturbances can divert limited Coronado NF staff and funding to recovery efforts for 
extended periods and delay progress toward desired conditions, or it may require revaluation 
of desired conditions, to allow for a more dynamic resilience. 



Wildfire 
Wildfire is another climate-related impact to ecosystems in the Southwest. Historically, wildfires 



have played an important role in the vitality of fire-adapted ecosystems. Past management 
and fire suppression practices have changed the dynamics of fire on the landscape within the 
Coronado NF, resulting in greater fuel-loads and risk of wildfire. Fire suppression activities 
in the West, including those conducted by Federal land management agencies, routinely 
exceed expenditures of 1 billion dollars per year. Since about the mid-1970s, the total acreage 
area burned and the severity of wildfires in pine and mixed-conifer forests have increased on 
the Coronado NF. Fire frequency and severity will likely increase as temperatures rise and 
precipitation decreases. Population growth in the Southwest may also lead to greater numbers 
of human-started wildfires. In summary, an increase in wildfires will lead to an increase in 
expenditures, risks to life and property, and will likely divert resources and staff time to fire-
related efforts on the Coronado NF. This may lead to a decrease in staff and resources for 
other efforts and delay or halt progress toward achieving desired conditions in some areas.  



Outbreaks of Insects, Diseases, and Non-Native Invasive Species 
Disturbances associated with climate change can have secondary impacts indirectly caused by 



wildfire and climate-related extremes. Increased variation in temperature and moisture can 
cause stress and increase the susceptibility of forest ecosystems to invasions by insects, 
diseases, and non-native species. New environmental conditions can lead to a different mix of 
species and tend to be favorable to plants and animals that can adapt their biological functions 
or are aggressive in colonizing new territories (Whitlock 2008). However, changes in 
adaptability may be too slow given the predicted rate of change. Species that are already 
broadly adapted may become more prevalent and species with narrow adaptability may 
become less prevalent. Disturbance factors that create more vulnerability in native 
ecosystems or require extensive controls to maintain the status quo are likely to affect the 
Coronado NF’s desired conditions for healthy and diverse forests. 



Diminishing Water Resources 
As stated previously, locations of most snowpack and upland reservoirs are on national forests in 



the Southwest. In many western mountain ranges, less precipitation is falling as snow and 
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spring melting is occurring earlier in the year. The Colorado, Rio Grande, and several other 
southwestern rivers have streamflows that appear to be peaking earlier in the year, suggesting 
that the spring temperatures in these regions are warmer than in the past, causing snow to 
melt earlier. Water supplies are projected to become increasingly scarce, calling for trade-offs 
among competing uses, potentially leading to conflict. Without upland reservoirs and 
watersheds, many managed by the U.S. Forest Service, elaborate water delivery systems, and 
other infrastructure support, agriculture, urbanization, and other development could be 
severely constrained. In the Southwest, intense debate will likely continue over resource 
allocation and conservation of available supplies. Increasing conflicts over water could lead 
to diminished supplies on the Coronado NF needed to achieve desired conditions related to 
vegetation, aquatic species, and recreation, among others.  



Climate-Related Socioeconomic Demand 
Populations in Arizona and New Mexico are growing at an unprecedented rate. As of the latest 



American Communities Survey (2009), Arizona’s population was 6,595,778. The total 
increase for Arizona between 1980 and 2009 has been over 123 percent. New Mexico’s 
current population of 2,009,671 represents a percent change of over 47 percent between 1980 
and 2009. Currently, over 5 million people live within a five-hour drive of the Coronado NF. 
The combination of population growth and climate change will likely exacerbate climatic 
effects, such as increasing visitor use; putting even greater pressure or demand on water, 
recreational opportunities, and other resources on the Coronado NF. Climate change could 
have long-term impacts on many of the amenities, goods, and services from the Coronado 
NF. These include productivity of locally harvested plants such as berries or mushrooms, 
wildlife, local economics through land use shifts from forest to other uses, forest real estate 
values, and tree cover and composition in urban areas and associated benefits and costs. 
Climate, combined with increasing regional population also will likely increase demand for 
water-related recreation opportunities on the Coronado NF, as residents of urban areas seek 
relief from rising temperatures. The number of human-caused fire and wildlife human 
conflicts will likely increase as well. Greater recreation demands and use on the Coronado NF 
may also put additional strains on roads and trails, create greater needs for more facilities 
such as parking spaces and restrooms, and increase the use of dispersed campsites.  Because 
of these stressors, it may be difficult for the Coronado NF to maintain places in their natural 
character and remote, undeveloped sites may be at risk for being lost.  



Potential Climate Change Strategies for the Coronado NF 
The five potential management strategies described below relate to the five projected, key climate 



change factors that are most likely to be a potential concern for the Southwestern Region and 
the Coronado NF in moving toward the desired conditions in the Plan. These are extreme 
weather events, wildfire and human-caused risks, insects, diseases, and invasive species, 
water use and demand, and increase in socioeconomic demands. These management 
strategies focus on ways to incorporate changes from disturbances into managed forests and 
enhance ecosystem resilience. 



In developing strategies for managing future changes, the range of possible approaches could be 
quite broad, but the management strategies listed below are focused on recommendations 
from recent research studies, including the U.S. Climate Change Science Program, SAP 4.4 
(CCSP 2008b), which are appropriate for the Southwestern Region and the Coronado NF, and 
balance effectiveness, feasibility, and available resources. Although some strategies contain 
new ideas, most of these management options include practices that are already in effect, can 
serve multiple needs, and may just need to be adjusted or expanded to respond to climate 
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changes during the next 5 to 15 years. Using an adaptive management approach will allow 
national forest managers to adopt and adjust strategies as new information is available, 
conditions change, and staff and resources are available. 



The key climate change factors are addressed directly or indirectly through the Coronado NF’s 
desired conditions, objectives, and management approaches: 



• Enhancing adaptation by anticipating and planning for disturbances from intense storms 



• Using a suite of adaptation options to manage ecosystems in the face of uncertainty 



• Increasing water conservation and planning for reductions in upland water supplies 



• Anticipating increased forest recreation use 



• Monitoring climate change influences and the effectiveness of adaptation approaches 



Enhancing Adaptation by Anticipating and Planning for Disturbances from Intense 
Storms 
Although occurrences of storms and other disturbances cannot be precisely predicted, and are 



often beneficial types of disturbance, anticipatory planning may predict impacts and have 
adaptive guidelines in place to protect sensitive areas. Areas such as riparian zones, 
endangered species habitats, and special areas may require different approaches for reducing 
disturbances or recovering from damaging events. Management responses from previous 
events can provide guidance for similar situations and take advantage of prior learning 
experiences. Planning prior to disruptions can take advantage of disturbances when they 
eventually occur to convert vegetation to more resilient and desirable ecosystems, and reduce 
assessment and response time while ensuring that sensitive resources requiring special 
responses are protected. 



With the projected increase in extreme weather events, management practices for reducing soil 
erosion may be even more critical in the future. For example, standard soil erosion best 
management practices such as buffers filter strips, broad-based dips, and piling slash down 
slope of skid trails and along streams, can help mitigate increased erosion conditions. Roads 
and trails close to streams may be closed, removed, revegetated, or relocated away from 
stream channels to reducing impacts to aquatic ecosystems and water quality. In another 
example, appropriately sized culverts at stream crossings should consider projections for 
future runoff in a changing climate as well as historic conditions. New recreation sites such as 
campgrounds and other facilities should be located well away from potential flashflood areas. 



Using a Suite of Adaptation Options to Manage Ecosystems in the Face of 
Uncertainty 
Managing ecosystems under uncertainty necessitates flexible and adaptive approaches that are 



reversible, are implemented in incremental steps, and which allow for new information and 
learning, and that can be modified with changing circumstances (Millar et al. 2007). 
Coronado NF ecosystems have evolved under a long and complex history of climate 
variability and change. Taking into consideration the number of mega-droughts, and other 
climate-related variation, through time, these plant and animal communities have a built-in 
resilience. Restoring and maintaining resilience in forest, woodland, chaparral, grassland, 
desert and riparian ecosystems are part of the basic elements of forest-wide desired 
conditions, objectives and management approaches. Risks of increased wildfire, outbreaks of 
insects and disease, invasive species, and loss of habitat represent ongoing, broad-scale 
management challenges to management of the Coronado NF. These issues are nothing new. 
However, climate change has the potential to increase the impacts of these ecosystem risks. 
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Millar et al. (2007) break down potential ecosystem adaptation options into the following three 
categories: 
Creating resistance to change: preventing disturbance through the creation of firebreaks and 



the removal of invasive species.   
Promoting resilience to change: managing ecosystems so they may return to their previous 



state following a disturbance.  
Enabling ecosystems to respond to change: includes increasing connectivity to allow 



migration of species to new areas, assisting migration of species and genotypes, and 
allowing new ecosystems to establish instead of restoring to historical conditions.  



On-the-ground tactical approaches can often blur the lines between these adaptation options, 
especially between resistance and resilience strategies. Below are a few current 
management tools employed by the Coronado NF that will help achieve its desired 
conditions in the face of increased disturbances and changing climate.    



Prescribed (planned ignition) fires are a current management tool that can serve multiple 
purposes, from sustaining desired conditions for fire-adapted ecosystems and sustaining 
habitat for threatened and endangered species, to reducing fuel loads. Prescribed burning is 
also a management strategy that will be important for maintaining desired habitats in a 
changing climate with more natural disturbances. With projections for more frequent storms 
and other extreme weather events plus the potential for increased stresses from insects and 
diseases in a warmer, drier climate, planned and unplanned ignition burning will continue to 
be an important management strategy for the future. 



Although current programs and guidance are already in place to limit the introduction of non-
native species, treat invasive species, and manage insects and diseases, these efforts are likely 
to become more critical to maintaining desired conditions for healthy plant and animal 
communities under a changing climate. Due to the relationship of land ownership patterns, 
success in reducing forest pests requires going beyond Coronado NF’s boundaries, and 
continued collaboration with partners will be needed. In addition, management practices (e.g. 
thinning for age class diversity and structure, and reclaiming and restoring native grasslands) 
that sustain healthy plant and animal communities, and provide adequate nutrients, soil 
productivity, and hydrologic function promote resilience and reduce opportunities for 
disturbance and damage. 



Landscape connectivity is the degree to which the landscape facilitates or impedes movement of a 
species among habitats required for its persistence with few physical or biotic impediments to 
migration (Taylor et al. 1993; Millar et al. 2007). Connectivity has two components, 
structural and biological connectivity. Structural connectivity, the spatial structure of a 
landscape, can be described from map elements. Biological connectivity is the response of 
individuals to the scale of landscape features (Brooks 2003). Large, interconnected blocks of 
habitat, support a wide array of species, and allow for genetic and behavioral interactions that 
are lacking with the creation of small patches (Robinson et al. 1995). Promoting connectivity 
in landscapes with flexible management goals that can be modified as conditions change may 
assist species to respond naturally to changing climates. Desired goals include reducing 
fragmentation and planning at large landscape scales to maximize habitat connectivity (Millar 
et al. 2007).  The Coronado NF’s desired conditions, objectives, and management approaches 
address the importance and need for connectivity for both terrestrial and aquatic habitats. 



Changes in disturbance regimes and underlying climate may result in conditions where it is no 
longer possible to maintain existing genotypes, species, or even ecosystems in some places. 
When this occurs, one option is to intentionally introduce species or genotypes (or mixtures 
of species or genotypes) into new areas that may be better suited to the current conditions. 
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For example, spruce aphid has been devastating to Engelmann spruce in the Coronado’s 
spruce-fir forests and may possibly become more problematic under future climate change. 
Options that may facilitate transitions to more adapted ecosystems may include introducing 
aphid-resistant genotypes or possibly finding a substitute species that serves in a similar 
functional role to Engelmann spruce in some areas. The Coronado NF’s desired conditions, 
objectives, and management approaches are flexible enough to allow consideration of these 
tactics should they become the most viable option.    



These tactics are just a few of many possible management approaches that may be employed to 
allow ecosystems on the Coronado NF to adapt to a changing climate. As new challenges 
arise, the Coronado will have to be flexible and creative in its approaches to maintain healthy, 
functioning ecosystems.  



Increasing Water Conservation and Planning for Reductions in Upland Water 
Supplies 
As mentioned earlier, aquatic and riparian ecosystems may be negatively impacted by increasing 



temperatures and reduced precipitation. Too much water arriving at once, in the form of 
severe storm events, also has the capacity to affect these water dependent ecosystems. Water 
amount, availability, distribution, and allocation, for a variety of ecological, wildlife and 
aquatic species, as well as for human uses, needs to be considered in planning. 



Municipal water supplies of Arizona are dependent on these upland sources. In many western 
mountain ranges, including those on the Coronado NF, less precipitation is falling as snow, 
and spring melting is occurring earlier in the year. These water sources and associated water 
rights have always been important and contentious areas of concern for public land managers 
in the Southwest and Coronado NF. With climate change, planning for water quantity and 
quality may become even more important. To address such concerns, planners may wish to 
consider some of the following measures: 
Determining the water rights status of water resources, for range, wildlife, public drinking 



systems, water for fire-fighting, recreational uses, and aquatic habitats 
Reviewing current status of State and regional water plans, forest and watershed health plan, 



integrated regional water planning efforts 



Anticipating Increased Forest Recreation Use 
The use of the Coronado NF as a haven from summer heat and for water-related recreation 



continues to grow with population increases throughout the region. Planning for recreation 
should take into account the possible expansion of demand as temperatures increase and 
precipitation decreases because of climate change. This may affect recreation facilities, like 
campgrounds and boating facilities, as well as access to lakes and other water features. 
Analysis of both potential snowfall and future winter temperature changes may need to be 
conducted for consideration of additions to, or new construction of, skiing and other snow-
based recreation activities. 



Monitoring Climate Change Influences and the effectiveness of adaptation 
strategies 
It is not recommended that the Coronado NF create a completely new initiative or program of 



work solely for monitoring climate change. However, consideration of appropriate 
adjustments to the monitoring program to improve understanding of the relationships of key 
plan components and climate change may be needed. As the Coronado NF reviews their 
existing and potential research natural areas (RNAs), monitoring of climate change affects on 
specific ecosystems should be part of the research goals considered when building the RNA 
establishment record. 
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When new tactics are employed to address climate change-related issues, it is also important to 
monitor the effectiveness of these actions. Monitoring information on the effectiveness of 
adaptation strategies can help the Coronado NF make adjustments when necessary or 
determine if a tactic might be worth replicating elsewhere.  
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Specific Web Pages: 
American Communities Survey (2009), From http://factfinder.census.gov/ 
Climate Assessment for the Southwest (CLIMAS), From http://www.climas.arizona.edu/ 
Climate Wizard Web Page, From http://www.climatewizard.org/ 
Intergovernmental Panel on Climate Change (IPCC), From http://www.ipcc.ch/ 
NatureServe 2007, 2008, 2009. From http://www.natureserve.org 
Past Global Change Web Page (PAGES) From http://www.pages.unibe.ch/  
Pew Center on Global Climate Change, From http://www.pewclimate.org/ 
The Southwest Climate Change Network, From 



http://www.southwestclimatechange.org/climate/southwest/ 
The Western Regional Climate Center, From http://www.wrcc.dri.edu/ 
The Consortium for Integrated Climate Research in Western Mountains (CIRMOUNT), From 



http://www.fs.fed.us/psw/cirmount/ 
The Nature Conservancy Climate Wizard, From http://www.climatewizard.org/ 
USGCRP-US Global Change Research Program, From 



http://www.usgcrp.gov/usgcrp/default.php/ 
U.S. Forest Service Climate Change Resource Center, From http://www.fs.fed.us/ccrc/ 



Climate Change Glossary 
The following terms have been gathered by U.S. Forest Service researchers from numerous 



sources including the National Oceanic and Atmospheric Administration (NOAA), 
Intergovernmental Panel on Climate Change (IPCC), and others. Included are the most 
commonly referred to terms in climate change literature and news media. This is only a 
partial list of terms associated with climate change. See other NOAA or IPCC documents for 
full glossaries associated with this topic. 



Anthropogenic:  Resulting from or produced by human beings.  
Anthropogenic emissions: Emissions of greenhouse gases, greenhouse gas precursors, and 



aerosols associated with human activities. These include burning of fossil fuels for energy, 
deforestation, and land use changes that result in net increase in emissions. 



Arid regions: Ecosystems with less than 250 mm precipitation per year.  
Atmosphere: The gaseous envelope surrounding the Earth. The dry atmosphere consists almost 



entirely of nitrogen (78.1 percent volume mixing ratio) and oxygen (20.9 percent volume 
mixing ratio), together with a number of trace gases, such as argon (0.93 percent volume 
mixing ratio), helium, and radiatively active greenhouse gases such as carbon dioxide (0.035 
percent volume mixing ratio) and ozone. In addition, the atmosphere contains water vapor, 
whose amount is highly variable but typically 1 percent volume mixing ratio. The atmosphere 
also contains clouds and aerosols.   



Biodiversity: The numbers and relative abundances of different genes (genetic diversity), 
species, and ecosystems (communities) in a particular area.  



Carbon dioxide (CO2): A naturally occurring gas, and also a by-product of burning fossil fuels 
and biomass, as well as land-use changes and other industrial processes. It is the principal 
anthropogenic greenhouse gas that affects the Earth’s radiative balance. It is the reference gas 
against which other greenhouse gases are measured and therefore has a Global Warming 
Potential of 1.  



Carbon dioxide (CO2) fertilization: The enhancement of the growth of plants as a result of 
increased atmospheric carbon dioxide concentration. Depending on their mechanism of 
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photosynthesis, certain types of plants are more sensitive to changes in atmospheric carbon 
dioxide concentration.  



Climate: Climate may be defined as the “average weather,” or more rigorously, as the statistical 
description of weather in terms of the mean and variability of relevant quantities (e.g., 
temperature, precipitation, wind) over a period ranging from months to thousands or millions 
of years. The standard period is 30 years, as defined by the World Meteorological 
Organization (WMO). These quantities are often surface variables such as temperature, 
precipitation, and wind. Climate in a wider sense is the statistical description of the state or 
condition of the climate system.  



Climate change: Climate change refers to a statistically significant variation in either the mean 
state of the climate or in its variability, persisting for an extended period (typically decades or 
longer). Climate change may be due to natural internal processes or external forcings, or to 
persistent anthropogenic changes in the composition of the atmosphere or in land use. Note 
that the United Nations Framework Convention on Climate Change (UNFCCC), in its Article 
1, defines “climate change” as: “a change of climate which is attributed directly or indirectly 
to human activity that alters the composition of the global atmosphere and which is in 
addition to natural climate variability observed over comparable time periods.” The 
UNFCCC thus makes a distinction between “climate change” attributable to human activities 
altering the atmospheric composition, and “climate variability” attributable to natural causes. 
See also climate variability. 



Climate feedback: An interaction mechanism between processes in the climate system is called a 
climate feedback, when the result of an initial process triggers changes in a second process 
that in turn influences the initial one. A positive feedback intensifies the original process, and 
a negative feedback reduces it.  



Climate model (hierarchy): A numerical representation of the climate system based on the 
physical, chemical, and biological properties of its components, their interactions and 
feedback processes, and accounting for all or some of its known properties. The climate 
system can be represented by models of varying complexity—that is, for any one component 
or combination of components a “hierarchy” of models can be identified, differing in such 
aspects as the number of spatial dimensions, the extent to which physical, chemical or 
biological processes are explicitly represented, or the level at which empirical 
parametrizations are involved. Coupled atmosphere/ocean/sea-ice general circulation models 
(AOGCMs) provide a comprehensive representation of the climate system. There is an 
evolution towards more complex models with active chemistry and biology. Climate models 
are applied, as a research tool, to study and simulate the climate, but they are also for 
operational purposes including monthly, seasonal, and inter-annual climate predictions.  



Drought: There is no definitive definition of drought based on measurable processes. Instead, 
scientists evaluate precipitation, temperature, and soil moisture data for the present and recent 
past to determine drought status. Very generally, it refers to a period of time when 
precipitation levels are low, impacting agriculture, water supply, and wildfire hazard. 



El Niño: In its original sense, El Niño is warm water current that periodically flows along the 
coast of Ecuador and Peru, disrupting the local fishery. This oceanic event is associated with 
a fluctuation of the inter-tropical surface pressure pattern and circulation in the Indian and 
Pacific Oceans, called the Southern Oscillation. This coupled atmosphere-ocean phenomenon 
is collectively known as El Niño Southern Oscillation, or ENSO. During an El Niño event, 
the prevailing trade winds weaken and the equatorial countercurrent strengthens, causing 
warm surface waters in the Indonesian area to flow eastward to overlie the cold waters of the 
Peru current. This event has great impact on the wind, sea surface temperature, and 
precipitation patterns in the tropical Pacific. It has climatic effects throughout the Pacific 
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region and in many other parts of the world. The opposite of an El Niño event is called La 
Niña.  



Extreme weather event: An extreme weather event is an event that is rare within its statistical 
reference distribution at a particular place. Definitions of “rare” vary, but an extreme weather 
event would normally be as rare as or rarer than the 10th or 90th percentile. By definition, the 
characteristics of what is called extreme weather may vary from place to place. An extreme 
climate event is an average of a number of weather events over a certain period of time, an 
average, which is itself extreme (e.g., rainfall over a season).  



Greenhouse effect: Greenhouse gases effectively absorb infrared radiation, emitted by the 
Earth’s surface, by the atmosphere itself due to the same gases, and by clouds. Atmospheric 
radiation is emitted to all sides, including downward to the Earth’s surface. Thus greenhouse 
gases trap heat within the surface-troposphere system. This is called the “natural greenhouse 
effect.” Atmospheric radiation is strongly coupled to the temperature of the level at which it 
is emitted. In the troposphere, the temperature generally decreases with height. Effectively, 
infrared radiation emitted to space originates from an altitude with a temperature of, on 
average, -19° C, in balance with the net incoming solar radiation, whereas the Earth’s surface 
is kept at a much higher temperature of, on average, +14° C. An increase in the concentration 
of greenhouse gases leads to an increased infrared opacity of the atmosphere, and therefore to 
an effective radiation into space from a higher altitude at a lower temperature. This causes a 
radiative forcing, an imbalance that can only be compensated for by an increase of the 
temperature of the surface-troposphere system. This is the “enhanced greenhouse effect.”  



Greenhouse gas (GHG): Gaseous constituents of the atmosphere, both natural and 
anthropogenic, that absorb and emit radiation at specific wavelengths within the spectrum of 
infrared radiation emitted by the Earth’s surface, the atmosphere, and clouds. This property 
causes the greenhouse effect. Water vapor (H2O), carbon dioxide (CO2), nitrous oxide (N2O), 
methane (CH4), and ozone (O3) are the primary greenhouse gases in the Earth’s atmosphere. 
Moreover there are a number of entirely human-made greenhouse gases in the atmosphere, 
such as the halocarbons and other chlorine¬and bromine-containing substances, dealt with 
under the Montreal Protocol. Besides CO2, N2O, and CH4, the Kyoto Protocol deals with the 
greenhouse gases sulfur hexafluoride (SF6), hydrofluorocarbons (HFCs), and 
perfluorocarbons (PFCs). 



Radiative Forcing: Changes in the energy balance of the earth-atmosphere system in response to 
a change in factors such as greenhouse gases, land use change, or solar radiation. The climate 
system inherently attempts to balance incoming (e.g., light) and outgoing (e.g., heat) 
radiation. Positive radiative forcings increase the temperature of the lower atmosphere, which 
in turn increases temperatures at the Earth's surface. Negative radiative forcings cool the 
lower atmosphere. Radiative forcing is most commonly measured in units of watts per square 
meter (W/m2).  



Rangeland: Undeveloped land that is suitable for use by wildlife and domestic ungulates. 
Rapid climate change: The non-linearity of the climate system may lead to rapid climate 



change, sometimes called abrupt events or even surprises. Some such abrupt events may be 
imaginable, such as a dramatic reorganization of the thermohaline circulation, rapid 
deglaciation, or massive melting of permafrost leading to fast changes in the carbon cycle. 
Others may be truly unexpected, as a consequence of a strong, rapidly changing, forcing of a 
non¬linear system.  



Regeneration: The renewal of a stand of trees through either natural means (seeded onsite or 
adjacent stands or deposited by wind, birds, or animals) or artificial means (by planting 
seedlings or direct seeding). 



Teleconnections: Atmospheric interactions between widely separated regions that have been 
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identified through statistical correlations (in space and time). For example, the El Niño 
teleconnection with the Southwest United States involves large-scale changes in climatic 
conditions that are linked to increased winter rainfall. 



Weather: Describes the daily conditions (individual storms) or conditions over several days 
(week of record-breaking temperatures) to those lasting less than two weeks.








			Coronado National Forest


			Draft Land and Resource Management Plan


			List of Figures


			List of Tables


			List of Preparers





			Chapter 1: Introduction


			Purpose of Land and Resource Management Plan


			Overview of the Coronado National Forest1F


			Summary of the Analysis of the Management Situation


			Forest Plan Content


			Forest Plan Decisions


			Other Plan Content





			Implementation of the Forest Plan


			Changes to the Forest Plan


			Forest Plan Maps


			Commonly Used Acronyms


			Forest Plan Organization





			Chapter 2: Forestwide Management


			Introduction


			Climate


			General Description


			Desired Conditions for the Coronado NF’s Response to Climate Change


			Management Approaches





			Vegetation


			Vegetation Communities


			General Description


			Desired Conditions


			Landscape Scale


			Mid-Scale


			Fine Scale


			Guidelines


			Standards


			Desert Communities


			General Description


			Desired Conditions


			Landscape Scale


			Mid-Scale


			Objectives


			Guidelines


			Management Approaches





			Grassland Communities


			General Description


			Desired Conditions: Semi-desert Grassland


			Landscape Scale


			Mid-Scale


			Desired Conditions: Plains Grassland and Savanna Grassland


			Landscape Scale


			Mid-Scale


			Grassland Communities


			Objectives


			Guidelines





			Interior Chaparral


			General Description


			Desired Conditions


			Landscape Scale


			Fine Scale


			Objectives


			Guidelines





			Madrean Encinal Woodland


			General Description


			Desired Conditions


			Landscape Scale


			Mid-Scale


			Fine Scale


			Objectives


			Guidelines





			Madrean Pine-Oak Woodland


			General Description


			Desired Conditions


			Landscape Scale


			Mid-Scale


			Fine Scale


			Objectives


			Guidelines








			Management Approaches


			Ponderosa Pine-Evergreen Shrub


			General Description








			Desired Conditions


			Landscape Scale


			Mid-Scale


			Fine Scale


			Objectives


			Guidelines





			Management Approaches


			Dry Mixed Conifer


			General Description


			Desired Conditions


			Landscape Scale


			Mid-Scale


			Fine Scale


			Objectives


			Guidelines








			Management Approaches


			Wet Mixed Conifer


			General Description


			Desired Conditions


			Landscape Scale


			Mid-Scale


			Fine Scale


			Objectives


			Guidelines


			Management Approaches





			Spruce-Fir


			General Description


			Desired Conditions


			Mid-Scale


			Fine Scale


			Objectives


			1. Complete the Pinaleno Ecosystem Restoration Project within 10 years of plan implementation.


			Guidelines


			Management Approaches





			Wildland–Urban Interface


			General Description


			Desired Conditions


			Objectives


			Guidelines


			Management Approaches





			Montane Meadows


			General Description


			Desired Conditions


			Guidelines





			Wetlands


			General Description


			Desired Conditions


			Objectives


			Guidelines


			Standards


			Management Approaches





			Riparian Areas


			General Description


			Cottonwood-Willow Riparian Forest


			Mixed Broadleaf Forest


			Montane Willow Forest


			Desired Conditions


			Objectives


			Guidelines


			Management Approaches








			Biophysical Features


			General Description


			Desired Conditions


			Objectives


			Guidelines


			Standards


			Management Approaches





			Natural Water Sources


			General Description


			Desired Conditions


			Landscape Scale


			Mid-Scale


			Fine Scale


			Objectives


			Guidelines


			Management Approaches





			Constructed Waters


			General Description


			Desired Conditions


			Objectives


			Guidelines


			Standards


			Management Approaches





			Soil


			General Description


			Desired Conditions


			Objectives


			Management Approaches





			Air


			General Description





			Desired Conditions


			Management Approaches


			Animals and Rare Plants


			General Description


			Desired Conditions


			Guidelines


			Standards


			Management Approaches





			Invasive Species


			General Description


			Desired Conditions


			Objectives


			Guidelines


			Management Approaches





			Forest Products


			General Description


			Desired Conditions


			Management Approaches





			Minerals


			General Description


			Desired Conditions


			Guidelines


			Standards


			Management Approaches





			Public Access


			General Description


			Desired Conditions


			Objectives


			Guidelines


			Standards


			Management Approaches





			Motorized Transportation System


			General Description


			Desired Conditions


			Objectives


			Guidelines


			Standards


			Management Approaches





			Recreation


			General Description


			Desired Conditions


			Objectives


			Guidelines


			Management Approaches





			Scenic Quality


			General Description


			Desired Conditions


			Guidelines


			Standards


			Management Approaches





			Special Uses


			General Description


			Desired Conditions


			Objective


			Guidelines


			Standards


			Management Approaches





			Heritage Resources


			General Description


			Desired Conditions


			Objectives


			Guidelines


			Management Approaches





			Tribal Relations


			General Description


			Desired Conditions


			Objectives


			Management Approaches





			Range Management


			General Description


			Desired Conditions


			Guidelines


			Standards


			Management Approaches





			Land Ownership Adjustments and Boundary Management


			General Description


			Desired Conditions


			Guidelines


			Standards


			Management Approaches








			Chapter 3: Management Areas


			Introduction


			Designated Wilderness Areas


			Plan Components for Designated Wilderness Areas





			Wilderness Character


			Desired Conditions


			Guidelines


			Management Approaches





			Scenic Quality in Wilderness


			Desired Conditions


			Guidelines


			Standards





			Vegetation in Wilderness


			Desired Conditions


			Guidelines


			Wildlife in Wilderness


			Desired Conditions


			Guidelines


			Standards








			Soil and Water in Wilderness


			Desired Conditions


			Guidelines


			Standards


			Management Approaches





			Recreation and Education in Wilderness


			Desired Conditions


			Standards


			Management Approaches





			Trails and Signage in Wilderness


			Desired Conditions


			Guidelines


			Standards


			Management Approaches


			Fire in Wilderness


			Desired Conditions


			Guidelines


			Management Approaches








			Insects and Disease in Wilderness


			Desired Conditions


			Guidelines





			Land Ownership and Boundary Adjustment in Wilderness


			Desired Conditions


			Management Approaches


			Research in Wilderness


			Desired Conditions


			Guidelines





			Chiricahua Wilderness


			General Description


			Objectives


			Guidelines


			Standards


			Management Approaches





			Galiuro Wilderness


			General Description


			Objectives


			Standards


			Management Approaches





			Miller Peak Wilderness


			General Description


			Objectives


			Guidelines


			Management Approaches





			Mt. Wrightson Wilderness


			General Description


			Objectives


			Guidelines


			Standards


			2. The existing recreation opportunity spectrum classification composition shall be maintained at Semi-Primitive Non-motorized, or increased to Primitive where possible.


			Management Approaches





			Pajarita Wilderness


			General Description


			Objectives


			Guidelines


			Management Approaches





			Pusch Ridge Wilderness


			General Description


			Objectives


			Guidelines


			Standards


			Management Approaches





			Rincon Mountain Wilderness


			General Description


			Objectives


			Guidelines


			Management Approaches





			Santa Teresa Wilderness


			General Description


			Management Approaches








			Recommended Wilderness Areas


			General Descriptions


			Desired Conditions


			Guidelines


			Standards


			Management Approaches





			Wilderness Study Areas


			General Descriptions


			Desired Conditions


			Guidelines





			Eligible Wild, Scenic, and Recreational Rivers


			General Description


			Desired Conditions


			Standards





			Arizona National Scenic Trail


			General Description


			Desired Conditions


			Guidelines








			Management Approaches


			Land Use Zones


			Wild Backcountry


			General Description


			Desired Conditions


			Guidelines


			Management Approaches


			Roaded Backcountry


			General Description


			Desired Conditions


			Guidelines





			Developed Recreation


			General Description


			Desired Conditions


			Guidelines


			Management Approach





			Motorized Recreation


			General Description


			Desired Conditions


			Guidelines


			Management Approach











			Chapter 4: Suitability


			Suitability of Uses and Special-Use Permits


			General Description








			Chapter 5: Geographic Areas


			Introduction


			Douglas Ranger District


			Chiricahua Ecosystem Management Area


			General Description


			Desired Conditions


			Objectives


			Guidelines


			Standards


			Management Approaches





			Dragoon Ecosystem Management Area


			General Description


			Desired Conditions


			Objectives


			Guidelines





			Peloncillo Ecosystem Management Area


			General Description


			Desired Conditions


			Objectives


			Guidelines


			Standards


			Management Approaches








			Nogales Ranger District


			Santa Rita Ecosystem Management Area


			General Description


			Desired Conditions


			Objectives


			Guidelines


			Management Approaches





			Tumacacori Ecosystem Management Area


			General Description


			Desired Conditions


			Objectives


			Guidelines


			Standards


			Management Approaches








			Sierra Vista Ranger District


			Huachuca Ecosystem Management Area


			General Description


			Desired Conditions


			Objectives


			Guidelines


			Standards


			Management Approaches





			Whetstone Ecosystem Management Area


			General Description


			Desired Conditions


			Objectives


			Guidelines








			Safford Ranger District


			Galiuro Ecosystem Management Area


			General Description


			Desired Conditions


			Objectives





			Pinaleño Ecosystem Management Area


			General Description


			Desired Conditions


			Objectives


			Guidelines


			Standards


			Management Approaches





			Santa Teresa Ecosystem Management Area


			General Description


			Desired Conditions


			Objectives





			Winchester Ecosystem Management Area


			General Description


			Desired Conditions


			Objectives








			Santa Catalina Ranger District


			Santa Catalina Ecosystem Management Area


			General Description


			Desired Conditions


			Objectives


			Guidelines


			Standards


			Management Approaches











			Chapter 6: Monitoring and Evaluation


			Introduction


			Monitoring Strategy





			Glossary


			References Cited


			Appendix A: Climate Change Trends and Coronado NF Land Management Planning


			Overview and Background


			Climate in the American Southwest and the Coronado NF


			What is Climate?


			Future Climate of the Southwest and the Coronado NF


			Discussion





			Southwestern Climate Change and Coronado NF Ecosystems


			Water and Climate Change


			Climate Change and Potential Ecosystem Impacts on the Coronado NF


			Vegetation Changes


			Wildfire


			Insects and Pathogens


			Invasive Species


			Vulnerable Habitats on the Coronado NF


			Riparian


			Wetlands





			Sky Islands


			Aquatic Systems


			Plant and Animal Species





			Distribution


			Habitat Quality


			Behavior and Biology


			Fragmentation and Isolation





			Southwestern Climate Change and Socioeconomic Effects


			Livestock Grazing


			Recreational Value


			Health


			Energy





			Key Climate Change Effects on the Coronado NF’s Desired Conditions


			Increased Extreme Weather Events


			Wildfire


			Outbreaks of Insects, Diseases, and Non-Native Invasive Species


			Diminishing Water Resources


			Climate-Related Socioeconomic Demand


			Potential Climate Change Strategies for the Coronado NF


			Enhancing Adaptation by Anticipating and Planning for Disturbances from Intense Storms


			Using a Suite of Adaptation Options to Manage Ecosystems in the Face of Uncertainty


			Increasing Water Conservation and Planning for Reductions in Upland Water Supplies


			Anticipating Increased Forest Recreation Use


			Monitoring Climate Change Influences and the effectiveness of adaptation strategies








			References Cited


			Specific Web Pages:


			Climate Change Glossary








			Appendix B: Communications Sites


			Appendix C: Animal and Plant Species


			Appendix D: Consistency with Plan Decisions


			Appendix E: Other Sources of Information


			Recreation


			Scenic Quality













From: Roth, Melinda D -FS
To: Shafiqullah, Salek -FS; Jones, Larry -FS
Subject: FW: Blurb for riparian cooperator meeting
Date: Monday, June 04, 2012 8:39:55 AM


If you are interested in attending this Rosemont Coop agency work group meeting, please let me


know what dates work best for you the week of June 25th.  Thx.
 
From: Chris Garrett [mailto:cgarrett@swca.com] 
Sent: Friday, June 01, 2012 2:03 PM
To: Roth, Melinda D -FS
Subject: Blurb for riparian cooperator meeting
 
Hi Mindee –
 
Here’s a draft blurb to circulate to get the riparian cooperator working group together---week of
6/25 is looking like the best bet, although I would avoid 6/26 because we already have a
management meeting.   I think we decided just to send it to all cooperators and whoever wanted
to join could do so.
 
 
 
“In response to public comments received on the Rosemont DEIS, the Forest is considering revising
the methods used to analyze potential impacts to riparian vegetation due to changes in surface
water or groundwater associated with mine activities.   The Forest is inviting cooperating agencies
to participate in a working session to evaluate possible approaches.  Specifically, the purpose of
this meeting will be to assess available map sources for riparian vegetation and habitat, and
discuss available techniques for functional assessment of potential impacts to vegetation.   The
intended outcome of the meeting is the selection of the most appropriate mapping source or
sources, and the selection of a functional assessment technique that is applicable to the level and
quality of information available.”
 
Thanks!


-          C
 
Chris Garrett, P.HGW.
Professional Hydrologist - Ground Water
Tucson Office Director (Acting)
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From: John Windes
To: Jones, Larry -FS
Cc: Upchurch, Jim -FS; Jean_Calhoun@fws.gov; Raul Vega; JWindes@azgfd.gov; Eric Gardner; Josh Avey
Subject: Rosemont BA Conservation Measures Letter
Date: Friday, April 06, 2012 12:30:24 PM
Attachments: BA Conservation Measures AGFD 6 Apr 2012.pdf


Hi Larry,


Please find attached the Department's input on conservation measures for
the Rosemont BA.  These are conceptual in nature and need to be fleshed
out as we move forward.   We look forward to working with you further on
the BA.  I also left you a voicemail regarding the invite to participate
on specific issues identified with the DEIS.


Thank you,


John Windes
Wildlife Habitat Program Manager
Arizona Game & Fish Department
Tucson Regional Office
555 N. Greasewood
Tucson, AZ 85745
(ph)  520-388-4442
(fax) 520-628-5080


Nevermind the naysayers, move forward!
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From: Calhoun, Jean
To: Upchurch, Jim -FS
Cc: Jones, Larry -FS; Stamer, Marc -FS
Subject: Information needs for Rosemont analysis
Date: Monday, December 10, 2012 4:38:12 PM
Attachments: Memo to file re Rosemont timeline and data needs-signed.pdf


Hi Jim et. al.,


Attached is the memo to file that we prepared to outline the timeline and data needs
for the Rosemont consultation, as we discussed.  We have discussed the timeline
and outstanding data needs in general with Rosemont and have notified them that
we will require an extension in order to address these needs.  This memo will assist
the USFS in understanding what additional data we believe is needed for us to
complete our consultation.  


Let me know if you have any questions.  We'll be sending you an extension request
letter this week.


Thanks,
Jean
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From: Holloway Jr, Ed -FS
To: Jones, Larry -FS
Cc: Lockwood, Sean -FS; angela barclay (abarclay@swca.com); Roth, Melinda D -FS; Sebesta, Deborah K -FS;


Ruyle, Jennifer -FS
Subject: RE: Rosemont conservation measures summary
Date: Thursday, May 03, 2012 8:42:17 AM


Larry,
 
Let me digest the attached summary and bring myself up to speed of the content.  I need to visit
with Sean as well.  Initially, after reading your email you use “ re-created springs”. Is that your
interpretation of some of the conservation measures or an objective stated somewhere in the
process. I ask this because to me there is a big difference in a earthen stock tank or wildlife guzzler
in respect to the dependability or permanence of water versus a spring.  To me this is important
from a standpoint of creating associated vegetative habitat in the aquatic conservation measures
scenarios.  Additionally, it is important in the management of livestock distribution.  Let me know
when you are available to discuss. Thanks
 
Ed Holloway
Range Staff
Coronado National Forest
Tucson, AZ
office: 520-388-8372
cell: 520-405-0851
email: eholloway@fs.fed.us
 
From: Jones, Larry -FS 
Sent: Thursday, May 03, 2012 6:22 AM
To: Holloway Jr, Ed -FS
Cc: Lockwood, Sean -FS; angela barclay (abarclay@swca.com); Roth, Melinda D -FS; Sebesta, Deborah
K -FS; Ruyle, Jennifer -FS
Subject: FW: Rosemont conservation measures summary
 
Ed (and Sean/Debbie)—
 
See below. We are working on conservation measures for the proposed Rosemont copper mine in
the Santa Ritas. The proponents (Rosemont Copper and their biological consultants, WestLand) are
proposing the following modifications as conservation measures for their allotments, to benefit
threatened and endangered species. The entire documents are attached, and the part that mostly
involves your input from a range management perspective is cut and pasted below. Personally, I
am rather leery of the last bullet, as it could be a stepping stone for invasive American Bullfrogs,
Northern Crayfish, (neither of those are established in the area yet, but we know that could just be
a temporary blessing) and perhaps even chytridiomycosis (a devastating disease that affects
leopard frogs…the disease is documented from Las Cienegas but not Santa Ritas, although that
may be a sampling artifact). Also, on that particular note, drinkers are mostly for cattle or
ungulates and bats, rather than frogs and earthen stock tanks aren’t really recreated springs. I
would like to see re-creation of springs and establishment of standing water structures that cater
to leopard frogs and wetland vegetation, but not spatially dispersed or designed as they sound like
they want to do (put in earthen tanks or drinkers across the landscape). I don’t have a problem
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with the first three bullets, and now would be a good time to consult on those modifications.
 
So, if we have some time to discuss ASAP, that would be good. We are on the fast track to get the
BA done probably next week (and submit to FWS for initiation of consultation) or very shortly
thereafter.
 
Rosemont Grazing Leases:


·         These grazing leases held by Rosemont cover approximately 15,055 acres of Forest Lands
in the northern Santa Rita Mountains that are outside of the Mine Safety and Health
Administration (MSHA)-regulated perimeter of the proposed mine.  Rosemont will manage
their grazing operations on these lands in a manner that enhances overall habitat values and
that will specifically benefit listed species.  Similar to Pima County’s anticipated benefit
from the management of its grazing lands, Rosemont anticipates a 25 percent conservation
credit for these conservation efforts.  These leased lands are anticipated to provide
approximately 3,760 acres of conservation benefit.  Management activities that will be
implemented on these lands include grazing restrictions (timing and intensity) that are
intended to enhance habitat values by increasing forage production available for wildlife
and will entail suitable agreements that ensure the long-term protection and management of
these grazing lands.


·         Specific management actions on these leased lands will include:
o    An overall reduction in grazing intensity.


o    Modified grazing schedules to reduce grazing during seasonal periods deemed
important for sensitive plant species, including agave.


o    Exclusion of livestock from sensitive riparian areas.


o    Construction of approximately 25 (approximately 1 per square mile) water sources
(e.g., cattle tanks or wildlife guzzlers) that will help mitigate the potential loss of
springs as a source of water for wildlife in the Rosemont area.


 
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Thursday, April 26, 2012 11:15 AM
To: Jones, Larry -FS
Subject: FW: Rosemont conservation measures summary
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FYI
 
Angela
^..^  ^..^
 
From: David Cerasale [mailto:DCerasale@westlandresources.com] 
Sent: Thursday, April 26, 2012 11:11 AM
To: Angela Barclay
Cc: Jim Tress; Brian Lindenlaub
Subject: Rosemont conservation measures summary
 
Hi Angela,
 
We’ve had a slight adjustment to one of the acreage calculations of a conservation parcel.  I’ve
made the change in the attached documents.
 
Please let me know if you have any questions, or have problems viewing the document.
 
Many thanks,
 
David
 
David Cerasale, PhD | Biologist
WestLand Resources, Inc.
4001 E Paradise Falls Drive | Tucson, AZ 85712
Office: (520) 206-9585 | Fax: (520) 206-9518
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From: Keyes, Walter -FS
To: Shafiqullah, Salek -FS; Roth, Melinda D -FS; Kriegel, Debby -FS; Davis, Sarah L -FS; Jones, Larry -FS
Subject: RE: Transmittal of Draft Review of Rosemont Pit Backfill Alternatives
Date: Monday, June 18, 2012 2:47:32 PM
Attachments: image001.png


Let’s cut to the chase.  Determining what is economic involves two gross figures:
 


·         What will the proposal cost?
·         What is the available funding?


 
We can obtain estimates on the cost.  The amount of available funding should be the net profit of
the whole operation, including all tax advantages and other allowable financial instruments and
shenanigans which corporations legally employ to offset costs, shelter profits, depreciate
equipment and resources, etc.
 
My understanding is that the closer a regulatory entity comes to extinguishing net profit the closer
it is to a ‘takings’.  The inverse of this equation is that if it is NECESSARY to expend significant funds
for resource protection which would otherwise be profit, that is merely the cost of doing business,
and a ‘takings’ is less likely.
 
We need to have confidence in how much net profit Rosemont would reasonably be expected to
make from the operation in order to determine whether any resource protection is ‘too much’ or
‘allowable’.  We need that figure—even if it is confidential—so the decision maker can reasonably
make a decision based on facts and legalities.
 
Put another way, if Rosemont’s projected profit for the whole operation was one dollar, and we
NEEDED them to seed 100 square feet for reclamation, that would be a taking.
 
WALT KEYES
Road Manager--Coronado National Forest--Supervisor's Office
300 W. Congress, Tucson, AZ  85701
cell: 520-260-9567,   desk: 520-388-8416,   email: wkeyes@fs.fed.us
     When the Supreme Court equated campaign spending with free speech, I asked my boss to lend me a
few nouns until payday.
 
From: Shafiqullah, Salek -FS 
Sent: Monday, June 18, 2012 2:03 PM
To: Roth, Melinda D -FS; Kriegel, Debby -FS; Davis, Sarah L -FS; Keyes, Walter -FS; Jones, Larry -FS
Subject: RE: Transmittal of Draft Review of Rosemont Pit Backfill Alternatives
 
Hello Mindee,
The Good:  The costs of backfilling and review of Rosemont submitted work are well supported in
the SRK memo.  It appears they should have stopped with that. 
The Bad:  Were they also to determine if it was “economically feasible” as this discussion was not
supported in the document and was only one line at the end.  It appears this portion should have
been left that out and discussed it in another analysis with appropriate data. 
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The Ugly:  It appears that SRK is supporting Rosemont’s conclusions without analysis.  That is
disappointing for our Forest Service consultants to not be objective of Rosemont’s work or
conclusions.      
 
Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377
sshafiqullah@fs.fed.us
 
From: Roth, Melinda D -FS 
Sent: Monday, June 18, 2012 1:29 PM
To: Kriegel, Debby -FS; Davis, Sarah L -FS; Keyes, Walter -FS; Shafiqullah, Salek -FS; Jones, Larry -FS
Subject: FW: Transmittal of Draft Review of Rosemont Pit Backfill Alternatives
 
FYI.  Short memo from SRK concludes backfill economically infeasible and poses safety concerns –
no decision from Jim yet.
 
From: Chris Garrett [mailto:cgarrett@swca.com] 
Sent: Tuesday, June 12, 2012 1:09 PM
To: Roth, Melinda D -FS; Everson, Beverley A -FS
Cc: Melissa Polm; terry chute
Subject: FW: Transmittal of Draft Review of Rosemont Pit Backfill Alternatives
 
Speak of the devil…
 
Attached is the draft SRK review of the Rosemont pit backfill analysis.   Overall, I think it meets our
needs, although I thought there was maybe a sentence or two where they provided a conclusion
that probably steps beyond just the technical aspects and into Jim’s territory of deciding what is
reasonable or not.
 
Please review—we can request modifications if needed.
 


-          C
 
From: Stone, Claudia [mailto:cstone@srk.com] 
Sent: Tuesday, June 12, 2012 10:01 AM
To: Chris Garrett
Cc: Obie, Valerie; Hoag, Cori
Subject: Transmittal of Draft Review of Rosemont Pit Backfill Alternatives
 
Good morning, Chris:
 
Attached is our draft Technical Memo providing SRK’s professional opinion on three options for
backfilling the Rosemont open pit. If you have questions or need further information, please give
me a call.
 
Best regards,
Claudia
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Claudia Stone R.G., C.P.G.


Senior Consultant (Environmental Geology)


 
 


SRK Consulting (U.S.),  Inc.
 


3275 West Ina Road, Suite 240, Tucson, AZ 85741 USA


Tel:  520-544-3688; Fax: 520-544-9853
Mobile: 520-444-6734  
Email: cstone@srk.com
 


www.srk.com
 


This transmission is intended for the sole use of the addressee, and may contain information that by its privileged and confidential
nature is exempt from disclosure under applicable law.  You are hereby notified that any dissemination, distribution or duplication of
this transmission by someone other than the intended recipient or its designated agent is strictly prohibited.  If you have received this
transmission in error, please notify the sender immediately by replying to this transmission, or by collect call  to the above phone
number.


P Please consider the environment before printing this  e-mail
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From: Roth, Melinda D -FS
To: Jones, Larry -FS
Cc: Everson, Beverley A -FS
Subject: RE: quick input on WestLand CM"s
Date: Friday, May 04, 2012 2:13:44 PM


Larry, Just want to quickly pass on kudos for this ongoing work.  I find these exchanges between
you, Angela, Ed, and Brian to be very succinct and clear. I appreciate your willingness to juggle this
AND the Madrean conference concurrently.
 
From: Jones, Larry -FS 
Sent: Friday, May 04, 2012 7:35 AM
To: brian lindenlaub (blindenlaub@westlandresources.com); jim tress (jtress@westlandresources.com);
angela barclay (abarclay@swca.com)
Cc: Lockwood, Sean -FS; Holloway Jr, Ed -FS; Roth, Melinda D -FS
Subject: quick input on WestLand CM's
 
Brian and Jim (and Angela):
 
Here is some quick, basic input on the Conservation Measures submitted by WestLand (before I
head off to Madrean symposium…I will be back Tuesday to jump into the BA and CMs then)
 


1.       Please add any CMs for design features for climate change. Specifically, for the big picture,
these would be actions that reduce carbon footprint (carpooling, efficient vehicles,
shortened distances for driving, etc) and minimizing water use (dry stack tailings, recycling,
etc)


2.       The land conservation is generally good with the exception of the frequent reference to
establishment and management of water features. Here’s the scoop. Guzzlers and stock
tanks do little to replace lost springs or provide good habitat, per se, for Chiricahua Leopard
Frogs (and LLNB don’t generally drink water since they are nectivorous). My biggest
concern is that frequently placed stock tanks and guzzlers will provide stepping stones for
invasive species should they arrive in the area, may divert water from areas where it is
important, and may contribute to the spread of chytridiomycosis in leopard frogs (known
from Las Cienegas, but not Santa Ritas).  INSTEAD, I would add something to the effect that
RCC will work closely with Coronado NF, AGFD, and FWS to design water features that will
help mitigate of the loss of natural waters (e.g., springs) and enhance habitat for a
metapopulations of CLF and other native species. It is all about design (placement,
structure, support features, drying, refilling, wetland vegetation, maintenance, fencing, etc)
that work for T and E AND sensitive species (e.g., Carex ultra), as well as collaboration with
experts of the land and resource management agencies.  Basically, we don’t need more
drinking waters for native or non-native ungulates in a BA. I know this was in the old Forest
Plan, but I’m recommending against having similar language in the revised plan.


3.       For the section on the grazing allotments on FS land, I propose we hold off. There are
implications for NEPA, ESA, and range management operations, plans, and monitoring that
need to be worked out. We need to discuss in greater detail with the range management
folks (cc’ed—Ed Holloway at SO and Sean Lockwood, Nogales). Speaking yesterday with Ed,
he concurred with my #2 item above; a well-designed water resource is much better than
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spreading out earthen tanks or drinkers across the landscape, both for native fauna and
livestock.


4.       You mention putting exclosures around important riparian areas, but fail to say where,
when, how, or why. FWS and FS will definitely need more specific info. I would need to be
convinced there is a reason to put exlosures up, they will be in the right places, they will
function properly, and you are making a commitment to maintain them.


5.       AZ trail. This is not just a WestLand /RCC thing…we need good info in the MPO as part of
the proposal as to where it will be exactly and incorporate effects during consultation and
NEPA, as it is a connected action.


6.       Have you discussed giving 20K to AGFD with the non-game staff and FWS? Is it coordinated
with the efforts by UA? I support this, but  just making sure you ran it by the people that
manage the species.


7.       I think FWS may have issue with ”proposed plans” such as proposed lighting plan,
proposed reclamation plan, proposed invasives monitoring plan. We can’t hang our hat on
something lacking any detail or commitment. These plans would also need to ensure there
is coordination with the three agencies: FWS, AGFD, and CNF.


8.       For CLF, I think we need something much better for CM’s, as there is a golden opportunity
to help enhance a metapopulation, but again, details are missing. I know RCC is helping out
with this already, but best to flush it out…I might suggest you ask AGFD and FWS what they
would recommend. Off the cuff, I would say something along the lines of establishing 3
more-or-less perennial water resources that cater specifically to the species and the
establishment of a metapopulation. Again, there needs to be some detail.


9.       A general comment. Where details are lacking, I suggest we leave out and let FWS
recommend how we develop CMs or wait for Terms and Conditions.


 
Sorry this was a little sketchy, but hopefully you can get the gist of some of my concerns. Thanks
for your input though; I’m sure we can refine these CMs as time goes on, and I do feel the
mitigation lands are very important mitigations—and things the FS cannot require—so kudos to
you and RCC.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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From: Everson, Beverley A -FS
To: Belauskas, Alan -FS; Elek, Arthur S -FS; Kriegel, Debby -FS; Curiel, Eli -FS; McKay, George -FS; Schewel, Heidi


-FS; Jones, Larry -FS; Roth, Melinda D -FS; Laford, Reta -FS; Lefevre, Robert -FS; Shafiqullah, Salek -FS;
Lockwood, Sean -FS; Davis, Sarah L -FS; Emmett, Tami -FS; Keyes, Walter -FS; Gillespie, William B -FS;
Gerhart, Richard A -FS; Copeland, James -FS; Kaplan, Marc -FS; Campbell, Andrea W -FS; Melissa Polm; Lane,
Cornelia D -FS


Subject: FW: Rosemont Draft Summary
Date: Thursday, March 08, 2012 1:20:43 PM
Attachments: image001.png


Rosemont Draft Report.pdf
Rosemont Draft Report_030112.docx


FYI, the draft summary on the contents analysis for Rosemont.  If you have comments, please
provide them to me this week, or to Mindee next Monday or Tuesday.  In order for your comments


to be considered, that must be submitted by COB on Tuesday, the 13th.
 
From: Sue Wilmot [mailto:SWilmot@swca.com] 
Sent: Thursday, March 01, 2012 10:14 AM
To: Everson, Beverley A -FS; Roth, Melinda D -FS; Shaw, Adam -FS
Subject: Rosemont Draft Summary
 
Hi all –
 
I’ve attached a word version of the executive summary for your review and edits, as well as a pdf
of the entire report so you can see how  the entire report would look with cover page and
appendices.  I am looking forward to comments and suggestions for changes/edits.  In particular I’d
like to make sure the summary has the right depth and breadth of discussion to be useful to the
public and ID Team and is reader-friendly and clear.  The appendices are all stock text and pre-
existing CARA reports – so if there is additional information you’d like to see that might require
some customization please let me know.
 
We will do a second review of the comments before we submit the final to ensure that we didn’t
miss any other significant topics, but I think this draft is pretty comprehensive.  Again, any and all
feedback is definitely welcome!
 
Sue Wilmot
Environmental Specialist


SWCA Environmental Consultants
55 N Main Ste. 209
Logan, UT 84321
P 435.750.8789 | F 435.750.8799
 


Visit Our Website: http://www.swca.com   
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Summary 



Introduction and Overview 
This document is a summary of public comment received by the Coronado National Forest (the 



Coronado) regarding the proposed Rosemont Copper Mine and accompanying Draft 



Environmental Impact Statement (DEIS). The comment period was October 11, 2011 to January 



31, 2012. The Coronado received 24,422 responses, including transcripts of oral comments from 



formal public meetings and telephone calls, letters, form letters, and petitions. These responses 



have been analyzed using a process called content analysis, described below. 



Although this analysis attempts to capture the full range of public issues and concerns, it should 



be used with caution. Respondents are self-selected; therefore their comments do not necessarily 



represent the sentiments of the public as a whole. This analysis attempts to provide fair 



representation of the wide range of views submitted but makes no attempt to treat input as if it 



were a vote or a statistical sample. In addition, many of the respondents‘ reasons for voicing 



these viewpoints are varied, subtle, or detailed. In an effort to provide a succinct summary of all 



of the concerns raised, many subtleties are not conveyed in this summary. 



This summary is divided into the following sections: 



 Introduction and Overview 



 Content Analysis Process 



 Project Background 



 Summary of Public Comment 



The appendices to this document provide more detailed descriptions of the process used to 



analyze the comments received, the coding structure used by the analysts, public concern 



statements, and demographic data about the respondents, as well as information about the 



organized responses (i.e., form letters): 



 Appendix A—Content Analysis Process 



 Appendix B—Coding Structure 



 Appendix C—Public Concern List  



 Appendix D—Demographics 



Content Analysis Process 
Content analysis is a method of eliciting meanings, ideas, and other information from written 



text, pictures, or audio or video messages. The goals of the content analysis process are to 



 ensure that every comment is considered, 



 identify the concerns raised by all respondents, 



 represent the breadth and depth of the public‘s viewpoints and concerns as fairly as 



possible, and 



 present those concerns in such a way as to facilitate the Forest Service‘s consideration of 



comments. 











March, 2012  Summary of Public Comment: Rosemont Copper DEIS 



 



2   



A specific method of content analysis has been developed and refined by the NEPA Services 



Group, a specialized Forest Service unit, for analyzing public comment on federal land and 



resource management agency projects and proposals. This method employs both qualitative and 



quantitative approaches. It is a systematic process designed to provide specific demographic 



information, a mailing list of respondents, identify individual comments by topic in each 



response, evaluate similar comments from different responses, and summarize like comments as 



specific concern statements. The process also provides a relational database capable of reporting 



various types of information while linking comments to original letters. 



Through the content analysis process, the content analysis team strived to identify all relevant 



issues, not just those represented by the majority of respondents. The breadth, depth, and 



rationale of each comment are especially important. In addition to capturing relevant factual 



input, analysts tried to capture the relative emotion and strength of public sentiment behind 



particular viewpoints.  



Project Background 
This section summarizes the project background information supplied in the DEIS. Some 



passages are quoted directly from that publication. 



Per Chapter 1, ―In July 2007, Rosemont Copper submitted a preliminary mine plan of operations 



(MPO) to the CNF, requesting approval to construct, operate, reclaim, and close an open-pit 



mine on and adjacent to National Forest System lands administered by the Coronado for 



development of the Rosemont ore deposit. The Forest Service‘s review identified the need for 



additional information. In February 2008, the supplemental preliminary MPO was accepted for 



environmental review by the Coronado.‖ The MPO includes the following elements as part of 



the proposed action:  



 Ore transportation systems and processing facilities 



 Waste rock and tailings facilities 



 Leach facilities 



 Road construction and maintenance 



 Electrical and water transmission lines 



 Other project buildings 



 Mitigation measures and monitoring  



 Labor requirements for construction, operation, reclamation, and closure 



The project would be situated on approximately 995 acres of private land owned by Rosemont 



Copper Company (Rosemont Copper), 3,670 acres of National Forest land, 15 acres of Bureau of 



Land Management (BLM)–administered land, and 75 acres of Arizona State Land Department 



land administered as a State Trust. An estimated 234 million pounds of copper, 4.5 million 



pounds of molybdenum, and 2.7 million ounces of silver would be produced annually over 



approximately 20 years. An additional five years would be required for mine construction and 



closure activities.  











Summary of Public Comment: Rosemont Copper DEIS  March 1, 2012 



 



  3 



The decision to be made by the Coronado is 1) whether to approve the preliminary MPO 



submitted by Rosemont Copper or an alternative considered in the DEIS; 2) whether to approve 



the MPO with modifications to satisfy federal regulations; 3) whether to require a bond (and 



determine an amount); and 4) whether to amend the Coronado‘s National Forest Land and 



Resource Management Plan (Forest Plan). 



Alternatives 



Alternative 1: No Action 



The No Action Alternative would not develop the Rosemont mine at this time. The 



environmental, social, and economic conditions described as the affected environment would not 



be affected by mine construction, operation, reclamation, or closure.   



Alternative 2: Proposed Action 



The Proposed Action reflects the preliminary MPO which has been accepted as sufficient to be 



analyzed under the National Environmental Policy Act (NEPA) by the Coronado and the BLM. 



The Proposed Action contains all the elements listed previously in the project description. 



Alternative 3: Phased Tailings 



The Phased Tailings Alternative was developed to respond to the issues regarding impacts on 



water resources and visual resources. It would place dry-stack tailings in phases in McCleary 



Canyon, modify water controls, make the slope topography appear undulating, realign the 



primary access road, and relocate some plant facilities. 



Alternative 4: Barrel (Preferred Alternative) 



The Barrel Alternative was chosen to be the preferred alternative by the Forest Superintendent 



and was developed to respond to the issues regarding visual resources, cultural resources, 



recreation, and the surface water impacts. The alternative would avoid placement of mine waste 



in McCleary Canyon, instead placing all tailings and waste rock in Upper Barrel and Wasp 



canyons. Access roads and facility layout would be similar to the Phased Tailings Alternative, 



except that the tailings conveyor system would require modification to accommodate the 



relocated tailings facility. 



Alternative 5: Barrel Trail 



The Barrel Trail Alternative was developed to respond to potential impacts on visual resources 



and surface water.  Similar to the Barrel Alternative, mine waste would not place waste in 



McCleary Canyon; tailings and waste rock would instead be placed in upper Barrel, Trail, and 



Wasp canyons. Alternative 5 would incorporate a more varied topography to more closely 



replicate a natural landform, which would also necessitate a slightly expanded footprint of the 



tailings and waste rock facilities.  
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Alternative 6: Scholefield-McCleary 



The Scholefield-McCleary Alternative was developed to respond to cultural resources, riparian 



habitat resources, and the surface water impacts. Alternative 6 would place dry-stack tailings in 



Scholefield Canyon and an unnamed tributary drainage, while waste rock would be placed on the 



northern slope of McCleary Canyon. As a result of the relocation of mine waste to Scholefield 



Canyon, the primary access road would be realigned.
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Summary of Public Comment 
The following is a summary of the comments received on the DEIS and reflects public sentiment 



on a variety of issues regarding the proposed Rosemont Copper Mine in the Coronado. These 



issues range in nature from the strictly procedural to the technically specific. Public comment on 



these issues demonstrates the interest, feelings, and concerns Americans have regarding the 



management of National Forest lands, the role of mining in the Coronado, the NEPA process for 



this project, and how the Forest Service should best analyze and address the environmental, 



social, and economic issues presented in the DEIS. 



This section begins with a general analysis and proceeds with identification and discussion of 



respondents‘ main areas of concern. It is divided into the following parts:  



 General Analysis  



 Decision-making Process, Public Involvement, and Coordination 



 Draft Environmental Impact Statement, Alternatives, and Analysis 



 Natural Resources Management 



 Utility Corridors and Facility Management 



 Transportation Systems Management 



 Recreation Management 



 Land Ownership 



 Economic and Social Considerations 



General Analysis 
Respondents were mixed in their overall response to the proposed Rosemont Copper project. 



Comments included both general expressions of support and opposition to the construction and 



operation of the mine, and frequently asked the Coronado to ―make the right choice‖ to either 



approve or disallow the project. Specific rationale for respondent support and opposition varied 



from general social, economic, and/or environmental topics to detailed, technical critiques 



(addressed later in this report). Local sentiment toward the project, as opposed to 



―carpetbaggers‖ or other non-local opinion, was cited as justification for both sides of the 



argument. 



Respondents also identified numerous minor spelling, grammar, factual, and consistency 



problems in the document, as well as identified a need for improvement of glossary terms and 



document readability. As one respondent said, ―I have reviewed the DEIS online. Most of it is 



very dry.‖ 
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Decision-making Process, Public Involvement, and 
Coordination 



Management Priorities 



Those in favor of the Rosemont Copper project felt that natural resource extraction is a good and 



beneficial priority for Forest Service lands. Those in opposition stated that national forests are 



the people's land and should be protected for public use and therefore not used for mining. Some 



respondents felt that wildlife and recreational values should be the Coronado‘s management 



priorities because of the rapid and widespread human growth in southern Arizona, and decline of 



available lands for wildlife and recreation. 



Several respondents stated that the Forest Service should not allow the Rosemont Copper project 



to move forward because the project violates the multiple-use mandate of the Federal Land 



Policy and Management Act (FLPMA) and the Multiple-Use Sustained Yield Act of 1960. These 



respondents indicated that the mandate of multiple use of national forest land demands the Forest 



Service provide the best use, highest use for the many over the profits of a select few, and that 



this priority supersedes ―archaic mining laws from our unenlightened industrial past.‖ 



Respondents noted that the Forest Service is not charged with regulating the exploitation of 



natural resources, but has a stated mission "to sustain the health, diversity, and productivity of 



the Nation‘s forests and grasslands to meet the needs of present and future generations,‖ further 



noting that 36 Code of Federal Regulations (CFR) 219.19 states that ―sustainability, composed of 



interdependent ecological, social, and economic elements, embodies the Multiple-Use Sustained-



Yield Act of 1960 (16 U.S.C. 528 et seq.) without impairment to the productivity of the land and 



is the overall goal of management of the National Forest Service.‖ These respondents indicated 



that the No Action Alternative is only option that would be consistent with these stated 



management priorities, because the proposed actions and alternatives would require permanent 



significant loss of productivity of the land that the Forest Service is charged to manage.  



Consistency with Laws, Plans, and Policies 



Many respondents indicated that the Forest Service should not allow the Rosemont Copper 



project to move forward, because approval would be based on mining laws that are ―seriously 



out of date and inappropriate for today's environmental conditions, economy and other present 



day concerns.‖ Many of these respondents suggested that the Forest Service should modify or 



repeal the 1872 mining law. Respondents also pointed out that adherence to mining laws does 



not require wholesale approval of all MPOs; although the Forest Service cannot categorically 



prohibit mining or deny reasonable and legal mineral operations under mining laws, they may 



reject an unreasonable MPO. These respondents charged the Forest Service to not be afraid to 



make decisions that would change (and improve) the proposed MPO and stated that to make a 



Record of Decision approving the Rosemont Copper MPO (with or without changes), the Forest 



Service must prove that the MPO is ―reasonable‖ in light of the ―numerous detrimental effects so 



succinctly enumerated within the DEIS.‖ Other respondents provided examples of MPOs that 



have been denied because of excessive environmental impacts or questioned the purported 



consistency to the Proposed Action to elements of Multiple Use Mining Act of 1955; specifically 



how a shaft/cut and fill extraction alternative would ―endanger or materially interfere with 



prospecting, mining or processing operations or uses reasonably incident thereto‖ or how an 
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open pit mine would be consistent with ― local customs or rules of miners in the several mining 



districts.‖ Respondents also noted that such rights do not attach to the rights-of-way and other 



FLPMA-required approvals needed for the pipelines, transmission lines, etc., which cannot be 



authorized by the 36 CFR 228 or 43 CFR 3809 plan of operations approval process.  



Some respondents indicated that under mining laws, claims are valid only if they contain the 



"discovery of a valuable mineral deposit" and that the validity of the claims has not been 



demonstrated to date. Respondents stated that the Forest Service has violated both the 1872 



Mining Law and FLPMA by not requiring Rosemont Copper to pay Fair Market Value for the 



use of public lands not covered by valid mining claims, based on the lack of any evidence that 



the vast majority of the mining claims contain locatable minerals and the requisite discovery of a 



valuable mineral deposit. Respondents recommended that the Forest Service conduct a 



discretionary validity exam and noted they are not precluded by law from doing this. 



Other respondents based their opposition to the project on demonstrated or potential violations of 



other federal laws (Clean Air Act, Clean Water Act, Endangered Species Act, Migratory Bird 



Treaty Act, Organic Act, etc.); inconsistency with a variety of local and municipal policies; 



and/or inconsistency with the current Forest Plan. Many respondents opposed the amendment of 



the Forest Plan to permit approval of the Rosemont Copper EIS, expressing concern that the 



Forest Service would choose to weaken the standards and guidelines implemented to protect 



important public land resources, instead of modifying the project to meet those standards—and, 



at the same time as (but outside of) the ongoing land use plan revision process.  



Respondents stated that the Forest Plan should be dynamic but not so changeable ―that their 



essence is overturned every time some proposal…comes along.‖ Respondents further indicated 



that the DEIS downplays the impact of the proposed Forest Plan amendment on area 



management: ―The statement that ‗[i]mplementation of the proposed forest plan amendment 



would not significantly alter the multiple-use goals and objectives of the current forest plan‘ is 



incorrect and cannot remain in the environmental analysis nor be relied upon by the USFS to 



justify this project….clearly there will be violations of the Multiple Use Sustained Yield Act 



because this area which is used for recreation, grazing, supports wildlife, clean water/air… 



would be converted to single use area for 32 years, and then rendered unusable for centuries.‖ 



Respondents also expressed concern regarding a lack of disclosure and outreach surrounding the 



proposed amendment (see Public Involvement section, below). 



Respondents in favor of the project indicated the project should be approved without further 



delay because it would comply with laws, regulations, and policies, and because the project is 



supported by mining laws. These respondents expressed frustration at a process that would delay 



approval of the project, when ―Rosemont has already demonstrated environmental sensitivity and 



has committed to fully comply with or exceed all that is required of it by regulatory agencies.‖ 



Other respondents expressed confusion about the myriad of laws that would apply to the project, 



and requested clarification of what laws apply to the project and which laws would ―trump‖ 



others. 
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Respondents pointed out that the DEIS section on relevant laws is missing certain provisions that 



influence this analysis, including Las Ciénegas National Conservation Area legislation and 



Resource Management Plan, The National Landscape Conservation System Organic Act and 



Science Plan, the FLPMA, and Pima County Conservation Lands and riparian preservation 



policies, including the Sonoran Desert Conservation Plan and the Maeveen Marie Behan 



Conservation Lands System, which is a part of the Sonoran Desert Conservation Plan. 



Public Involvement 



Respondents requested a 90-day public comment period extension and/or that the Forest Service 



reschedule public meetings later within the existing comment period to allow for full review of 



the EIS. Respondents also requested rescheduling of meetings conflicting with well-advertised, 



large, and important community events. Respondents requested additional meetings in Green 



Valley, Vail, and Corona De Tucson. Some respondents objected to Saturday meetings.  



Respondents noted that the DEIS comment period predated release of related reports and asked if 



they would have an opportunity to respond to the new data. Respondents requested at least one 



public hearing for the issuance of the Clean Water Act Section 404 permit in Green Valley, Vail, 



and Corona De Tucson, Sonoita, or Sahuarita. Respondents also expressed concern that the final 



EIS would not be available for public comment at open hearings. Some respondents offered 



services for a final EIS citizen's review team. 



Several respondents stated that the Forest Service violated the NEPA process because there has 



been no notice of the proposed Forest Plan amendment; formal public notice regarding this 



action was not given with the DEIS release and there have been no other public notices. Other 



respondents accused the Forest Service of consciously circumventing the ongoing (four-year) 



Forest Plan revision process, in that the proposed plan has never mentioned mining, even though 



the plan of operation for the mine was accepted in 2007. 



Respondents suggested provision of additional EIS hard copies for those without internet access, 



while other respondents noted that the public was not provided with information regarding the 



location of the two copies of the administrative record that were to be made available to the 



public during the comment period. Respondents also pointed out contact information errors on 



website and meeting materials and expressed concern that the website did not post a comment 



period extension notice and that electronic copies of the DEIS and several meeting posters were 



removed from the website before the comment period closed. Several respondents cited instances 



where the electronic comment submission did not work correctly, and requested clarification of 



the process for flagging or removing sensitive comments. Some respondents indicated their 2008 



scoping comments had not been addressed—and that they had been told their comments would 



receive individual responses. 



Many respondents provided suggestions to ensure that the public hearings process does not give 



preference to any point of view, including the following: 1) limiting speakers (number to be 



published in advance); 2) randomly selecting speakers through an openly viewed process; 3) 



alternating between two lines of speakers (pro-project and anti-project) to allow both sides to be 



equally heard; 4) randomly drawing from two separate boxes (pro-project and anti-project); 5) 



use of pre-numbered cards reflecting order of arrival; 6) publicizing in advance if time of arrival 



affects order or opportunity to speak; and 7) ―prestaging‖ upcoming speakers to save time. 



Respondents suggested use of larger venues to ensure that no one is turned away and said that 
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advertising should note any seating limitations. Many appreciated the agency presentations; 



others stated that they took away from commenting time, suggesting presentations be in another 



room or eliminated. While some respondents appreciated the extension of meetings to 



accommodate speakers, others felt the meetings were too long. 



Influences on Decision-Making and Timeframe 



Some respondents expressed concern that the Forest Service would be swayed by the number of 



comments received (either for or against the project) instead of basing its decision on what made 



the most sense. Respondents in favor of the project expressed concern that the Forest Service 



was being influenced by environmentalists that do not express the will of the people, but rather 



options of only an elite few. Many respondents expressed concern that the Forest Service was 



being unduly coerced or influenced by Rosemont Copper, and indicated these influences were 



resulting in a NEPA process that lacked transparency. Other respondents felt that more weight 



should be given to the opinions of southern Arizona residents.  



Respondents questioned the timeline publication of the DEIS and public comment period, noting 



that many related reports had not yet been released, ―making it difficult to understand how the 



Forest Service will fulfill its statutory obligations and consider informed opinions by the public 



when neither you nor the public have the factual basis and analyses to understand the impacts of 



the proposed action.‖  



Several respondents stated that the process was being rushed before key items such as the route 



for hauling product away or the issue of Central Arizona Project (CAP) water availability have 



been resolved, and also said the ongoing Forest Plan revision should be completed before a mine 



is even considered. Other respondents suggested that the Rosemont Copper NEPA process 



needed to be delayed until planning for the Arizona Scenic Trail relocation has been completed 



and the results incorporated into the EIS. 



Respondents also suggested that economics of the project had unduly influenced the alternatives 



development process: ―If Augusta Resource [parent company of Rosemont Copper] cannot 



develop the property by a minimal disturbance extraction method because of economics, it is not 



the Forest Service‘s problem. It is not the public‘s problem. This is solely the problem of August 



Resource, and the project should not move forward at this time. The DEIS imagines the future of 



the site, its reclamation and suitability as a multi-use asset, post-production. The Forest Service 



must also make the case that the company can fill the Rosemont Valley with waste, irreversibly 



destroy the valley and permanently cover mining claims that would be technologically 



retrievable and economically viable in the future. Prior to any Forest Service decision that an 



open-pit mine is the best method to exploit this mineral resource and the best use of the 



surrounding public resource, the Forest Service should prepare a Revised Draft EIS that includes 



identification and discussion of all legal evidence concerning this matter.‖ 



Coordination with Other Agencies and Governments 



Many respondents identified agencies and entities that should have been consulted in the 



decision-making process. These included Pima County, Army Corps of Engineers, many Arizona 



state government departments, the U.S. Office of Surface Mining, the U.S. Bureau of Mines, the 



U.S. Geological Survey, all affected railroads, the Army Board of Regents, and the boards of 



supervisors for Pima, Pinal, and Cochise counties.  
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Several respondents expressed concern that the Forest Service appeared to ignore the 



recommendations of an Arizona Game and Fish Department (AGFD) impact study that 



concluded the Rosemont Copper Mine should not be permitted. Respondents within the AGFD 



itself expressed concern regarding unrealistic deadlines for agency input, unavailability of 



technical reports, non-responsiveness to meeting requests, and ineffective process design that did 



not afford the agency a meaningful role in preparing the DEIS, analyzing alternatives, or 



identifying mitigation measures within its area of expertise. Respondents also requested revision 



of DEIS text regarding evaluations to remove an alternative from the analysis, noting that the 



process did not include all cooperating agencies as stated in the DEIS. 



Respondents asked if any of the cooperating agencies or other federal agencies with expertise 



had been invited to participate in the mine water supply model review. Respondents also 



requested clarification of the various approval processes associated with the mine, noting that the 



DEIS does not make clear which agencies are participating strictly in an advisory capacity and 



which are participating to fulfill their independent legal obligations to comply with NEPA during 



the course of agency decision-making. Andrada Ranch indicated that they had requested to be 



consulted regarding impacts to State Route 83 but were not contacted by Rosemont Copper. 



Respondents requested that Empire Ranch, the BLM, the Advisory Council on Historic 



Preservation, and the Arizona State Historic Preservation Office (SHPO) be included as 



reviewing and signing parities to the Section 106 Agreement. The Arizona Wildlife Federation 



requested cooperator status in the proposed mitigation team. Respondents also noted the DEIS 



contains no record of consultation with Pima County Department of Development Services, 



Santa Cruz County Department of Community Development, Sonoita Crossroads Community 



Forum, and Pima Association of Governments. 



Adequacy of Analysis 



In general, respondents felt that the DEIS did not give decision-makers enough truths with which 



to make an informed decision, stating that in its current form, the DEIS lacked the hard science 



necessary to measure and predict the impact of this proposed mining operation. Some responded 



cited a ―mass of data with no follow-up of their implications;‖ others stated that the DEIS 



―softens the negative effects of the mining operation and exaggerates the benefits.‖ 



Respondents strongly suggested that analysis of impacts to a variety of resources, such as 



wildlife, water, air, climate, dark skies, traffic, socioeconomics, and recreation use, is 



insufficient. Respondents pointed out an array of faults and omissions, noting that their 



prevalence lead to other faults and omissions ―in sort of a daisy chain that corrupts draft from 



beginning to end.‖ Respondents suggested a revised DEIS or supplemental EIS would be a 



bridge between the DEIS—a document that was not ready for publication— and the final EIS: 



―The DEIS's reliance on research methods, measurements, and interpretations that lack sufficient 



scientific rigor to analyze satisfactorily a number of possibly significant adverse environmental 



impacts. These issues must be addressed, corrected, and published in the form of a revised DEIS 



before the Final Environmental Impact Statement can be issued and the Forest Service issue a 



Record of Decision that will be based on the best science, methodologies, and analyses of 



impacts and that will be worthy of the public's confidence and respect.‖  
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Respondents stated that although there were many available sources of information, the DEIS 



exhibited a lack of due diligence, relying on biased consultants and Rosemont Copper–supplied 



information. Respondents suggested that local experts should be consulted, such as Dr. Todd 



Camenisch, Dr. Joel Fisher, Dr. Tom Purdon, and Dr. A.J. Gandolfi. Respondents further stated 



that the DEIS did not adequately disclose incomplete or unavailable information. One respondent 



also stated that the analysis team for the DEIS should include an electrical/industrial engineer, a 



systems engineer, hydrologist(s) with backgrounds in mineral seepage, subsidence, etc., and a 



mining operations planner, to better analyze impacts from the project. 



Additional analysis adequacy issues specific to individual resources are discussed in the 



appropriate section, below. 



Public Trust 



Many respondents declared that public confidence in the impartiality, objectivity, and honest 



broker roles must be maintained and sustained throughout this process. Those in support of the 



project stated that all parties involved had been transparent and had followed NEPA and Council 



on Environmental Quality (CEQ) guidelines to the letter, and expressed confidence that 



Rosemont Copper would follow through with promises and that the Forest Service approval of 



the project would be an environmentally and socially conscientious decision that would be the 



best possible decision for all parties concerned. 



Other respondents did not feel that the process had earned their trust. These respondents 



expressed concern at what they perceived as a biased and ―self-serving‖ relationship between the 



Forest Service and Rosemont Copper personnel that made any kind of impartial decision 



impossible. Respondents identified what they termed as ―heavy handed tactics, the arrogance, 



and lies‖ on the part of Rosemont Copper, and expressed concern that these behaviors were 



indicative of a greater lack of integrity that made it harder to believe anything Rosemont Copper 



said or promised. A few respondents questioned the trustworthiness of Rosemont Copper, due to 



the fact that they are trying to remove the permitting authority for their air quality permit from 



the County to the State. 



Respondents expressed a lack of trust over Rosemont Copper‘s intentions and follow-through on 



promises regarding reclamation and/or mitigation. Some respondents also expressed a lack of 



trust because Rosemont Copper is a foreign company, feeling that Rosemont Copper could easily 



pull out of the United States, leaving no recourse for the Forest Service but for taxpayers to foot 



the bill if Rosemont Copper did not fulfill the conditions outlined in the Record of Decision, or if 



they were to fail financially and file for bankruptcy. Many respondents expressed doubt that 



Rosemont Copper had adequate financial resources, noting that Rosemont Copper has no track 



record, has never operated a mine, and its owners have filed bankruptcy before. Respondents 



indicated that the Forest Service made an uninformed and irresponsible decision in selecting a 



Preferred Alternative before having adequate analysis of Rosemont Copper‘s ability to provide 



adequate financial assurances. 



Respondents also expressed a lack of trust in the data sources used for the analysis, noting that 



the two primary sources of data and expertise were studies conducted by firms selected and paid 



for by Rosemont Copper. Respondents specifically indicated that any analysis in the DEIS by 



TetraTech must be rejected because of possible collusion in the findings and conflict of interest 



(the person who managed the TetraTech projects now works for Rosemont Copper). Some 
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respondents also expressed a lack of trust in the current consultant (SWCA Environmental 



Consultants [SWCA]), citing a disregard of important scoping comments, a demonstrated lack of 



technical skills and expertise, and unprofessional communications with agency and proponent; it 



was requested that SWCA be removed from the list of qualified NEPA consultants for metal 



mining analysis. Other respondents stated that SWCA‘s ties to the mining industry may 



compromise their ability to be objective and expressed concerns about the level of knowledge 



and qualifications of some of the authors. Respondents indicated that the Forest Service and 



SWCA authorship duties should be more fully delineated, relevant experience of each author 



should be included (including time spent in the project area), and suggested that SWCA be 



replaced as the contractor if the Forest Service cannot identify and remove all instances of bias 



and distorted analysis due to conflicts of interest or lack of professional skills and expertise. 



Draft Environmental Impact Statement, Alternatives, 
and Analysis 



Purpose and Need 



Several respondents suggested that the DEIS improperly defined the project's purpose and need 



by restricting it "to respond to Rosemont Copper's preliminary MPO to mine copper and 



associated minerals for which they own private mineral rights and have a possessory interest in 



unpatented mining claims within the project area." They requested that the purpose and need be 



expanded to include the underlying need for a copper mine in the area and address how these 



copper deposits would contribute to need for copper in the United States, and whether 



development of these deposits are in the nation‘s best interest to be used now or left in reserve 



for future domestic use. 



Respondents also requested that the DEIS discuss whether the stated purpose and need would 



require modification of the existing Forest Plan.  



Alternatives 



Alternative 1: No Action Alternative 



Many respondents requested the No Action Alternative for the proposed Rosemont Copper mine 



due to a variety of social, economic, and environment concerns. As one respondent said, ―For 



these reasons and many others (including air quality for the entire surrounding area, dark skies 



issues for the Hopkins observatory, and the preservation of Native American cultural sites and 



other historic sites), I beseech you to take a stand of "no action" in response to the proposed 



Rosemont mine.‖ Other respondents suggested that the No Action Alternative analysis should be 



expanded to incorporate changes throughout the project‘s operation and closure to better capture 



changing baseline conditions for comparison to other action alternatives. It was also requested 



that the No Action Alternative incorporate existing local and regional planning documents into 



the discussion of baseline conditions.  
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Several respondents stated that by crafting the purpose and need too narrowly, the Coronado 



restricted the range of alternatives that could be considered for analysis. In particular, concern 



was expressed that the No Action Alternative could not be considered a viable alternative for 



analysis. Respondents recommended that the Coronado re-evaluate the accuracy of the statutory 



right to mine conferred by the General Mining Law of 1872, based on an examination of the 



validity of Rosemont Copper‘s mining claims, to determine whether the No Action Alternative 



could be a viable alternative for consideration.  



Alternative 2: Proposed Action 



One respondent recommended that the EIS identify that Alternative 2 is the Proposed Action. 



Other respondents requested additional information on the Proposed Action, including 1) 



additional discussion of SXEW technology; 2) information on where the mine‘s high-voltage 



power lines and towers would be located; 3) evaluation of the need for a sewage treatment 



facility; and 4) re-evaluation of the space requirements for the various mine components. 



Alternative 3: Phased Tailings 



Several respondents noted that the Phased Tailings Alternative was more developed than the 



Preferred Alternative in the DEIS. No other comments on this alternative were received during 



the public comment period. 



Alternative 4: Barrel 



Numerous respondents expressed support for the Barrel (or Preferred) Alternative, stating that 



―the Barrel Alternative would seek to mitigate environmental side-effects and damage by the 



mine.‖ Other respondents referred to the alternative as a ―fair option‖ and thanked the Coronado 



for choosing the alternative, while one respondent stated that the alternative helped reduce their 



concern over project impacts to Davidson Canyon‘s status as an ―Outstanding Arizona Water‖ as 



defined by the Arizona Department of Environmental Quality. 



However, some respondents commented that the Barrel Alternative is 1) inconsistent with the 



current Forest Plan, and 2) that effects analysis was not sufficient for this alternative. Other 



respondents noted significant adverse resource impacts from the alternative, including a loss of 



hunter days and increase in particulate matter. Mitigation effectiveness for the alternative was 



also a concern. ―Although the Barrel Alternative was chosen by the Forest over the preferred 



alternative, impacts to critical elements impacting health, safety, and sustainability of natural 



resources remain unmitigated at a satisfactory level.‖ 



Alternative 5: Barrel Trail and Alternative 6: Scholefield-McCleary 



Similar to Barrel Alternative comments, one respondent stated that effects analysis for these 



alternatives may be inadequate, due to discrepancies in reported disturbance acreage and 



copy/pasting errors. No other comments on these alternatives were received during the public 



comment period. 
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New Alternatives 



Alternatives identified for analysis by respondents included a block cave alternative, recycling or 



reducing copper or using existing mines, identifying alternative locations for mining, developing 



alternative extractive methods such as underground mining or using more modern methods, and 



scaling down the project size. Several respondents also provided alternatives for specific aspects 



of the project design, including that the water supply should use CAP water exclusively, use of 



alternative energy sources, such as a natural gas pipeline instead of transmission line, or 



consideration of other transportation routes other than State Route 83, such as the use of rail 



lines. Most of these alternatives were previously evaluated and eliminated from further analysis 



as part of the DEIS but were suggested again as alternatives by respondents. 



Two respondents requested that the EIS identify the environmentally preferred alternative. Other 



respondents suggested the need for an action alternative that would not require altering the Forest 



Plan; they indicated that failure to have such an alternative is evidence that the alternatives 



development process is flawed. 



Alternatives Eliminated from Analysis 



General concern was expressed by several respondents that some alternatives eliminated from 



analysis warranted additional consideration in the EIS. Respondents in particular requested a re-



analysis of alternatives that prevent the formation of the mine pit lake, as well as eliminated 



seepage and long-term treatment from waste rock, tailings, and heap leach facilities. These 



included a continuous, complete, or partial backfill alternative; change in duration of mine 



operation; and an alternative that shut down plant operations during extreme weather events. 



Respondents also recommended that the Coronado reconsider the use of effluent for the mine‘s 



water supply.  



Issues 



Several new issues were identified by respondents for analysis in the EIS, including energy use, 



Technologically Enhanced Naturally Occurring Radioactive Materials (TENORM), breakdowns 



in facility function, mine perimeter safety, and accidental or intentional damage or destruction of 



mine facilities. Respondents also suggested an evaluation of waste management and 



minimization, and a contaminated lands section in the EIS.  



Effects Analysis 



Respondents stated that the impacts of the proposed project are inadequately evaluated in the 



DEIS since they are compared with those of a No Action Alternative that is frozen in time. 



Respondents also stated that the irretrievable and irreversible commitment of resources analysis 



and cumulative impact analysis were insufficient and that the list of past, present, and reasonably 



foreseeable projects was incomplete or inconsistent across affected resources. In particular, 



several respondents stated that the cumulative impacts analysis failed to evaluate the potential for 



development and operation of nearby mining claims. Respondents also requested that utility line 



and secondary access road impacts be incorporated into the cumulative impact analysis for all 



resources. Additional cumulative or irretrievable/irreversible resource issues specific to 



individual resources are discussed in the appropriate section, below. 
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One respondent requested that the EIS provide a discussion of the term ―significant‖ under CEQ 



regulations. 



Natural Resource Management 
Respondents expressed both support and opposition to the project due to perceived natural 



resource outcomes. Rationale for support consisted of a general belief that the project would 



minimize environmental impacts, including water use, through improved technology, a reduced 



footprint, and other reclamation activities, while opponents cited a variety of environmental 



impacts, as well as insufficient mitigation measures, enforcement and monitoring as justification 



to choose the No Action Alternative and not allow the mine to go into operation. These concerns 



are further expanded by resource in subsequent sections.  



Water Resources 



Respondents in support of the project cited the protection and conservation of water, noting that 



the project would use less water than other mining projects or other industries (such as pecan 



orchards) and felt that the regulations would protect water resources and result in an overall 



improvement to water quality. Respondents also cited the regulation of water use as further 



protecting availability of water supplies. 



Respondents in opposition to the project expressed concern with water quality and quantity 



impacts as well as the quality of surface and groundwater  analyses, citing instances where data 



appeared to be incomplete or questionable. Respondents also stated that mineral and geology 



(including seismic stability) studies of the area are insufficient and that these resources need to 



be further analyzed to truly understand potential impacts to surface water and groundwater from 



the proposed mining facilities and mining methods.  



Concerns regarding water quality and quantity are discussed separately in the subsections below; 



however it should also be noted that many respondents indicated that the DEIS does not fully 



address landscape ecology–level, full–water cycle concerns, and does not adequately 



acknowledge the relationship between surface water and groundwater impacts on watershed 



health.  



Water Quality 



Many of the concerns related to water quality impacts centered on potential groundwater or 



surface water contamination from the pit lake, waste rock facility, and heap leach facility. 



Respondents stated that the DEIS failed to analyze the combined effects of potential seepage 



from all three of these facilities, indicating that this is a reasonably foreseeable scenario that must 



be examined. Respondents also expressed concern with the scarcity of kinetic test sampling that 



was used in modeling, noting that this could result in an underestimation of impacts to water 



quality.  



Respondents with comments about the pit lake related to water quality expressed concern with 



the vast quantities of elevated metals in the lake (arsenic, lead, mercury, and other toxic metals) 



that could leach into groundwater, pointing out that thallium would be in excess of water quality 



standards and that selenium and zinc would be in excess of the aquatic water quality standards 



that should be applied to this facility, which is, in fact, a lake. (The proponent, however, stated 
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that the pit lake is incorrectly characterized as a surface water in the DEIS.) Respondents also 



requested clarification as to whether or not the chemistry of the pit lake is being compared to 



acute or chronic surface water standards, and requested a scientifically valid justification 



provided for whichever one is used.  



Respondents expressed concern about water quality impacts to aquifers from groundwater 



draining into the pit lake, and questioned why the option of backfilling the lake (as is done in 



other areas) was not considered in the alternatives. Respondents indicated that the DEIS needs to 



further clarify the nature of the water in the pit lake using appropriate samples from the Santa 



Rita Mountains in the modeling, and questioned the use of a precipitation chemistry record 



collected from 200 miles away from the project site and at a significantly lower elevation. 



Proponent comments suggested that the DEIS incorrectly characterized the nature of pit lake 



waters and their relationship to aquifers and indicated that the pit lake 1) would remain at neutral 



pH levels because of the buffering by the limestone/carbonate walls, and 2) would be a sink that 



would capture and contain groundwater, thus not impacting any aquifer areas outside the capture 



zone. Respondents also indicated that the analysis in the DEIS does not include Rosemont 



Copper's immediately adjacent patented mining claims which would nearly triple their pit size, if 



developed.  



Respondents expressed concern with the potential water quality impacts from the heap leach 



facility, in particular the seepage of chemicals such as lead, arsenic, mercury, and other elements 



that could find their way into potable water, either now or far in the future. Respondents 



questioned the proposed plan to encapsulate the heap leach facility waste rock, and requested 



clarification of whether such a design has ever been shown to provide effective encapsulation in 



practice. Respondents requested clarification of why waste rock, in and of itself a potential 



contributor to water and soil contamination via acid seepage, would prevent this infiltration. 



Respondents also stated that the DEIS fails to empirically support the conclusion that ―any 



seepage infiltrating to groundwater beneath the heap leach facility is expected to move toward 



the mine pit lake,‖ and cited data to indicate that the opposite could be expected to occur. 



Respondents noted the absence of the referenced ―long-term maintenance plan‖ to ensure 



treatment of heap leach facility seepage via ―passive treatment systems‖ and indicated that 



because of the potential cost of treatment, Rosemont Copper‘s plan for collection and treatment 



of seepage must be made available to the public in a supplemental EIS.  Other respondents also 



stated the EIS must consider the effects on groundwater, surface water, and ecosystems in the 



event the acidic heap leachate continues to discharge and cannot be treated or collected and 



disposed. 



Respondents with comments about the waste rock related to water quality stated the DEIS 



conclusion that ―no seepage is expected from the waste rock storage areas‖ is unsupported by 



any analysis or explanation. Several respondents also requested clarification regarding the 



statement that seepage could occur under ―large precipitation events,‖ noting that these events 



need to be quantitatively defined and empirically tied to the analysis of estimated seepage water 



quality.  



Respondents stated that the proposed dry stack tailings method is unproven in the Southwest and 



felt that due to the severity of rainstorms, topsoil would run off in stormwater before it could be 



contained. Other respondents indicated that the DEIS failed to fully address how water quality in 



the runoff generated from waste rock and tailings would be monitored, and how pollutants would 
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be collected and disposed of, and requested that more specifics be provided in a revised or 



supplemental DEIS.  



Respondents also stated the DEIS does not examine the impact that catastrophic events such as 



sulphuric acid spills, severe flooding, and extreme weather events would have on water quality. 



Respondents indicated the plan must also address potential impacts of heavier rainfall due to 



climate change, stating that the DEIS does not currently adequately describe the surface water 



management structures that would be put in place to convey storm events that occur upgradient 



of the pit, operating facilities, and waste rock and tailings storage areas. Respondents indicated 



the revised or supplemental DEIS should state the size and volume for stormwater control ponds 



and indicate how the sediment would be periodically removed without damaging the liners. 



Respondents also requested clarification of the purpose of the compliance dam furthest 



downstream in Barrel Canyon. 



Several respondents stated that the reported 5% change in sediment yield to Davidson Canyon 



has no basis and is unaccompanied by any supporting evidence, noting that extremely small 



surface disturbances, especially in headwaters, have the potential to cause significant and long-



lasting downstream impacts to surface water quality. Respondents also noted that sediment 



delivery to other streams and washes was not analyzed and indicated that the DEIS does not 



adequately justify leaving other streams and washes out of the analysis.  



Respondents also stated that the locations of the compliance monitoring wells should be 



reassessed, as several are upgradient, and others are too far away from the project area to allow 



for timely response. It was suggested that one well be located in a known shear zone or fault 



zone. Respondents also suggested that the proposed monitoring and reporting water quality 



―annually‖ was unsatisfactory, suggesting as a minimum, monthly reporting should be required, 



with weekly updates preferred.  



Water Quantity 



Respondents in support of the project cited Rosemont Copper‘s plan to use significantly less 



water than previous mines in the area (or other industries in the area) and stated that any future 



water (such as purchased CAP allotments) that is recharged south of Green Valley would 



ultimately benefit the entire region. Supporters also noted that the CAP strategic plan would be 



furthered by Rosemont Copper‘s plans to build a pipeline and recharge CAP water in the upper 



Santa Cruz Basin. Supporters stated that Rosemont Copper should be applauded for planning to 



be a zero water user over the life of the mine, as well as for buying seven or eight years' worth of 



water use and putting it into the aquifer. 



Respondents‘ opposition to the project related to water quality centered on the high quantity and 



lack of limits of proposed water usage. Respondents stressed the extreme scarcity of the area‘s 



water supply (both groundwater and CAP water), and the impacts that this level of water 



depletion would have on current populations, the ability of the area to grow, and the potential for 



even more severe water shortages due to climate change and ongoing drought.  



Respondents were especially concerned that the project would use groundwater over CAP water 



(or another water source) and suggested that more serious consideration of use of water resources 



other than groundwater was essential. Many respondents suggested ―CAP-only,‖ ―treated 



effluent‖ and ―100% continuous backfill‖ alternatives to reduce impacts to water resources. 



Respondents, noting that the Forest Service had previously eliminated an effluent-only 
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alternative because there was no ―guarantee‖ of availability or permits, concluded that if that 



were sufficient rationale, then all discussion of CAP water as a future water source and 



mitigation measure would therefore also have to be eliminated from the analysis—because there 



is also no guarantee of availability—or else the other alternatives must be reconsidered in a 



revised or supplemental EIS. Respondents also questioned the assertion that the dry stack tailings 



method would actually use less water, suggested that the mining water use is currently 



underestimated in the EIS, particularly if the proposed method did not work as planned. 



Additional respondents‘ reasons for the opposition to project use of groundwater varied, but 



generally cited the following concerns:  



 Impacts to the natural environment from the use of groundwater (local water sources, 



riparian areas, wildlife): ―The enormous quantities of water projected to be withdrawn from 



the aquifers east and west of the Santa Rita range will have a frightening impact on plant, 



animal, and human life. All of the forests carpeting the Santa Ritas from the north all the 



way to the south will be diminished or destroyed if the life-giving groundwater drops 



severely.‖  



 Impacts to humans from the use of other water that would be needed to replace supplies 



(bad taste; more expensive; unguaranteed, over-allocated supply). ―The Rosemont mine 



can take our precious groundwater from the Southern Arizona‘s aquifer without the consent 



of the area‘s people. And then in return this concerned Southern Arizona area will receive 



the unguaranteed C.A.P. Where‘s the common sense in this matter?‖ 



 Concern that the excessive use of groundwater would decimate other industries in the area, 



such land development, pecan orchards, and ranches, resulting in a net loss of jobs. ―Our 



aquifer cannot sustain another copper mine. The area of Green Valley and Sahaurita are 



growing communities and will not have adequate clean water to accommodate our citizens 



and the existing pecan industry without the contamination of the mine.‖ 



 Lowering of water table and concerns that wells would go dry with corresponding loss in 



property values: ―DOES ANYONE CARE THAT MY WELL WILL GO DRY?‖ 



 Potential subsidence from withdrawal: ―We do have Kartchner Caverns and Colossal Cave 



in this area. Isn't it possible that a collapse could occur with the draining of the aquifer?‖ 



 Cumulative impacts to water supplies: ―Wildcat Silver, Rosemont Copper and other 



mineral extraction companies threaten the availability and access to our water resources. 



Each of the proposed mines plans to consume approximately 720,000 gallons of ground 



water per day. This is equivalent to 7,200 people‘s water each day. There are 4 planned 



mines in the development and approval process. If these 4 mines become operational that is 



equivalent to 28,800 people‘s water each day!‖ 



Respondents stated that the assumption that Rosemont Copper will and can replace the water it 



takes from southern Arizona communities is not reasonable because there is no legal 



commitment in place to facilitate this and the assumption is based on a centralized model of 



water control in the Tucson area that is in the process of being decentralized. Respondents 



expressed concern that the project was exempt from groundwater laws and that there were no 



legal limits placed on the amounts that Rosemont Copper would be able to extract: ―Rosemont 



will be allowed to withdraw unlimited amounts of water from the existing limited water supply 



of the Santa Rita aquifer. This will affect the future of water available to the one million 



residents of the greater Tucson [area] and people living in surrounding areas.‖  
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Respondents also expressed concern that the modeling in the DEIS presents a conservative 



prediction (i.e.. the best-case scenario) particularly because of the potential for greater 



dewatering due to fractured geology; respondents  were specifically about the methodology used 



to predict impacts to basins in the area. These respondents identified a variety of highly specific 



and technical issues, errors, and/or inconsistencies associated with water models, as well as 



conclusions that they felt were not adequately supported by the data. Several respondents 



requested an independent peer review of the mine water supply model to identify deficiencies in 



approach and execution of the modeling. Respondents also questioned various aspects of the 



Tetra Tech model, and recommended that the characterization of the two studies as being 



―completely independent‖ be corrected in the DEIS, as the studies do share some components. 



Respondents indicated that inadequacies and uncertainties of modeling should be fully disclosed 



and stated that any uncertainty regarding hydrologic features of the area does not relieve the 



Forest Service of the responsibility to discuss mitigation of reasonably likely impacts. 



Respondents expressed frustration that the DEIS did not quantify impacts more specifically: 



―During mining the loss of water from the groundwater basin...would represent an increase of 



water loss from the aquifer of 9% to 75%. Saying that the water loss is between 9% to 75% is 



basically saying that there is not enough data to make an accurate estimate of the loss to the 



aquifer.‖ Respondents indicated that the DEIS‘s current inability to truly quantify water use 



could make it subject to legal challenges. Respondents indicated that the Forest Service must 



augment the water resources analysis to disclose impacts to the entire aquifer, including 



drawdown impacts both to individual wells as well as to human water supplies for a wider area, 



including the town of Patagonia: ― The DEIS fails to define which wells in the local area will be 



affected by the mine and the mine‘s use of water. It does not sufficiently quantify the water that 



is available for the homeowners in the area …at a minimum, the DEIS needs to show a detailed 



water model backed up by computer analyses of the entire watershed and include climactic 



impacts before claims of water sufficiency can be substantiated.‖ Respondents also expressed 



concern about loss of water due to the evaporation from the pit lake, stating that the EIS fails to 



adequately quantify losses to evaporation that would occur from the continuing groundwater 



drawdown into the pit lake for hundreds of years into the future. Comment from the proponent 



suggested that the EIS incorrectly characterized pit lake evaporation as being equal to aquifer 



water loss.  



Residents indicated that the DEIS must identify an appropriate compensation process and 



damage amount (per Arizona Revised Statutes 45-543) to well owners as well as to other water 



users in the area, if the impact to groundwater is greater than expected.  



Respondent concerns regarding surface water quantity centered on flow reductions in Cienega 



Creek/Davidson Canyon waterways, Cienega Creek wildlife refuge area and conservation area, 



Patagonia Sonoita Creek, Pantano Wash, the Rillito River, and the Santa Cruz River. Many of 



these comments focused on the designation of portions of Davidson Canyon and Cienega Creek 



as an Outstanding Arizona Water by the Arizona Department of Environmental Quality. 



Respondents also noted that Cienega Creek and tributaries Mattie Canyon and Empire Gulch are 



suitable to recommend to Congress as "scenic" for inclusion in the National Wild and Scenic 



Rivers System. Respondents expressed concern that drops in water tables and changes in surface 



flows would affect these areas, resulting in fewer streams and less surface water flowing, which 



would cause the vegetation to die and negatively impact the wildlife, changing the face of the 



landscape. 
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Respondents called attention to the ―significant‖ uncertainty in stream flow modeling: ―Because 



the level of uncertainty is so large in the results of the groundwater flow model in general, but 



more acutely, in the stream flow predictions, it is fair to say that based on the modeling it is 



impossible to conclude whether the proposed project may have no impact to stream flow or 



whether it may dry up all of Cienega Creek.‖ Respondents requested a more robust analysis of 



impacts to surface water, including the full perennial length of Davidson Creek.  



Respondents also indicated that the mitigation identified in the EIS would be ineffective to 



compensate for the potential loss of stream flow in Cienega Creek and Davidson Canyon, 



particularly considering the uncertainty of the modeling and that the unknown geologic structure 



of the area could result in a situation dramatically different than the modeled outcome, and 



suggested that additional (off-site) mitigation opportunities be identified. 



Many respondents expressed concern about the direct and indirect impacts to riparian and 



wetlands areas within the Santa Rita Mountains, specifically Davidson Canyon, Cienega Creek, 



Patagonia Sonoita Creek, Empire Gulch, and Gardner Canyon. Respondents suggested that 



although the DEIS acknowledges the direct loss of riparian areas in a spatial way, it does not 



fully disclose the high value of riparian habitats to wildlife, area vegetation, water quality, or 



other aspects of the natural environment. Respondents also indicated that the DEIS does not fully 



articulate the relationship between riparian and wetlands areas and groundwater, and disagreed 



with the conclusion that the modeled decreases in groundwater would be unlikely to cause large 



changes in riparian vegetation extent or health. Respondents with concerns about the potential 



loss of seeps and springs (particularly within McCleary, Wasp, and Barrel canyons, and Trail 



Canyon washes), indicated that these impacts have not been thoroughly documented in the DEIS. 



Some respondents requested that meaningful mitigation be developed for the loss of springs and 



seeps as habitat components for wildlife; others indicated that these impacts cannot be fully 



mitigated. Respondents requested that the Forest Service should expand the analysis for seeps 



and springs to disclose current condition of seeps and springs, including locations, current flow, 



and the projected impact to each resource. 



Respondents also indicated that the Forest Service must augment the cumulative analysis in the 



DEIS to include additional projects (such as proposed mining or transmission line projects) that 



would collectively impact water supplies. 



Air Quality and Climate  



Air 



Respondents in support of the mine stated that Rosemont Copper would comply with all federal 



regulations and its air permit.  Opponents to the mine, however, expressed concerns regarding 



the potential for adverse impacts to air quality, visibility, and public health and safety; 



insufficient air mitigation measures in the DEIS; and faulty or inadequate air modeling and 



analysis in the DEIS.  



Respondents expressed concern about the impacts of particulate matter and mine emissions on 



the health of wildlife and humans, and stated that an open pit mining operation should not be 



permitted in close proximity to populated areas due to potential devastating health effects 



(addressed further in Public Health and Safety section). Concern was also expressed about the 



level of impacts; one respondent stated that ―the effect with any of the action alternatives would 
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leave no room for any additional pollutants from increased traffic loads, population increases or 



other mining expansions.‖ Respondents maintained that ―the DEIS does not consider the 



likelihood of multiple and sustained exceedences and violations of primary and secondary air 



pollution regulations.‖ Many respondents had concerns about long-range impacts on air quality, 



labeling the discussion of impacts and outcomes in the DEIS ―too tentative, too hypothetical, and 



too optimistic.‖  



Respondents also argued that the project should not move forward because of impacts to 



visibility and Class I and Class II airsheds, with Saguaro National Park cited as a specific area of 



concern. Respondents requested additional analysis of Class I areas‘ visibility: ―Further analysis 



is needed and the applicant must be able to show that all important Air Quality Related Values 



for this class I airshed can be met.‖ Respondents stated that Las Cienegas National Conservation 



Area and wilderness areas in the Santa Rita Mountains should be considered in the visibility 



analysis. Respondents also advocated that the observatories on Mount Hopkins, such as Whipple 



Observatory, should be considered a Class I area since ―air particulates from mine related 



facilities, equipment, vehicles, and processes may diminish dark skies. Airborne sulfur or sulfur 



compounds are known to damage the aluminum coatings on telescope optics.‖  



Respondents maintained that the project should not move forward because an air quality permit 



cannot be secured, citing the Pima County Air Quality Hearing Board‘s December 2011 denial 



of the proposed mine‘s air quality permit.  



In general, many respondents maintained that the overall air quality impact analysis is inadequate 



and that the DEIS is ―unclear about how much pollution there will be, and what will be required 



after the fact to correct the problem.‖ Respondents asserted that the air pollution risks to public 



health and safety are not adequately addressed, with one respondent stating that the ―DEIS has 



relied on faulty modeling, lack of data, improper analysis methods and lack of knowledge of 



fundamental sciences relating to air pollution problems to public health and safety and has 



restricted the bounds of analysis for this issue to exclude population groups at risk from the 



adverse effects of air pollutant discharges and toxic substance exposure.‖ Two respondents 



asserted that the statement in the DEIS that air quality will not impact public health and safety is 



scientifically unsupportable.  



A number of respondents provided comments regarding the air quality modeling. Several 



respondents questioned the accuracy of data collected or estimated by other groups for ambient 



air pollutants and requested more information regarding data from county and federal monitoring 



sites. Several respondents also requested that emissions from mine-related vehicle and truck 



traffic (including vehicles carrying ore, equipment, and workers), as well as emissions from train 



ore cars, be included in the analysis. As one respondent stated, ―It appears to take into account 



only some of the on-site and near-site activities, such as emissions from plant activities, 



commuting, and hauling supplies to the site. There is no adequate discussion of the amount of 



particulates which will be produced by blasting operations over two decades, in an area that is 



routinely subject to high winds…Also omitted are the emissions associated with ore transport 



from the project to a smelter (which may be just as significant as on-site emissions), and the air 



quality issues implicated in the additional loading necessarily placed upon the atmosphere by 



emissions related to the processing of Rosemont ore at a remote smelter. While off-site 



emissions may not be direct effects of the proposed action, they nonetheless are wholly 



foreseeable consequences of the proposed action, and thus at a minimum constitute indirect 



effects of the proposed actions.‖  
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Respondents also requested that the air quality model analysis area be expanded to include more 



residential areas in the Sonoita valley to improve the accuracy of emission data throughout the 



entire affected geographic area: ―A more relevant approach might be to model for the likely 



environmental impact in the immediate surrounding areas which should include the high 



population areas of much of Tucson, the town of Sahuarita and the community of Green Valley.‖  



Other respondents indicated that 1) the AERMOD atmospheric dispersion modeling system may 



not capture the turbulence of the wind flow at the proposed mine site; and 2) there is incorrect 



use of the AERMOD and CALPUFF models with respect to the guidance and directions for their 



use. Comment specific to the CALPUFF modeling cited a lack of data (especially more recent 



data), ―inconsistent and unclear‖ tables, and a mismatch between values in the tables and values 



on the graphs. Re-plotted graphs were also noted to be a problem and one respondent indicated 



that these discrepancies ―bring the entire dust data set into question.‖ One respondent had 



difficulty interpreting the data in the national ambient air quality standards (NAAQS) tables.  



A few respondents pointed out that the modeling does not address photochemistry and aerosols, 



while another respondent stated that the models omit some of the air quality pollutants and 



―don‘t reflect the climatological conditions of the area.‖ Respondents also pointed out that the 



wind analysis was not performed in the area of the proposed mine and ―needs to be repeated 



under the conditions that exist around the proposed mine site,‖ while other respondents requested 



additional analysis on how the prevailing winds will disperse pollutants to populated areas. 



Several respondents also expressed support for an independent, longitudinal air quality study for 



airborne contaminants and toxics, especially lead, and asked that the ―interactive effects of 



multiple pollutants‖ on plant, animal, and human exposures be considered. Another respondent 



suggested additional monitoring of toxic air pollutants at the mine site, at the operator‘s expense.  



A number of respondents indicated that proposed mitigation for air quality impacts is 



insufficient, stating that the DEIS fails to provide meaningful monitoring and surveillance with 



respect to air quality. Several respondents requested a comparative analysis of the proposed 



mitigation requirements, including any locations where the proposed mitigation measures have 



been successful, and indicated that any locations cited should have similar geology, climate, and 



topography to the proposed Rosemont Copper Mine site. Respondents also requested 



clarification on which mitigation measures would be required. Respondents expressed particular 



concern about the requirements for tailings emissions monitoring, stating that the DEIS should 



require measurements and monitoring of all primary air pollutants, as well as better monitoring 



of pollutants such as metals, uranium, and thorium. Concern was also expressed regarding the 



lack of post-construction monitoring; it was suggested that data on air quality measured at nearby 



open pit mines be used for the analysis. Respondents also noted that no information is provided 



on how the mine would be required to respond to high level ozone alert days in Tucson.   



Respondents with concerns about cumulative impacts analysis cited existing air quality problems 



from current mining operations in the area, smog, cars, furnaces, fireplaces, local industries, and 



desert dust as issues that must be included in the analysis.  



Dust 



In addition to the opinions summarized above, respondents provided comments specifically 



related to dust. Respondents in support of the project indicated that the air study represents ―the 



worst possible case for particulates,‖ which is ―misleading and causes undue concern,‖ and 
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argued that the smaller footprint of the proposed mine would result in less dust when compared 



to other mines. Respondents in opposition to the project stated that the proposed mine should not 



be allowed to move forward because operations would not be in compliance with NAAQS for 



particulate matter (PM), particularly on windy days. Other comments included concerns that 



highways could be closed due to excess dust, that dust control measures might not be effective, 



that dust emissions may be amplified by global warming, and that Saguaro National Park might 



be impacted by excessive dust.  



Respondents expressed concern with the calculations of dust emissions in the DEIS and 



requested an estimate of the total dust that would be produced by the proposed mine, to include 



dust blowing from trucks, dust from the transfer and dumping of ore, dust from the bucket-



loading of ore onto rail cars, and dust blowing from rail cars. Several respondents had particular 



concerns about fugitive dust from tailings and questioned whether dry stack tailings could 



withstand persistent wind in the area. One respondent requested that the effects of the use of 



binder material on tailings pond dust be more thoroughly analyzed. Many respondents requested 



the analysis of PM impacts be expanded to include discussions of mineralogical and chemical 



composition to fully predict adverse effects on human health and wildlife. Respondents indicated 



that the DEIS should provide more data on fugitive dust control measures and their effectiveness, 



noting that dust mitigation measures would also increase the demand for water.  



Respondents also commented on the need for an assessment of dust impacts to other affected 



resources in the DEIS, including an assessment of direct, indirect, and cumulative impacts to 



vegetation, special-status plant species, and livestock forage, an analysis of the spatial effects of 



dust deposition, and the effects of dust on plant photosynthesis. 



Climate Change 



Many respondents expressed the opinion that the proposed project should not be allowed to 



move forward because of its contribution to climate change through increased carbon emissions 



and destruction of trees and plant life. One respondent pointed out that the policy of the federal 



government is to reduce greenhouse gas emissions when possible.  



A number of respondents maintained that the climate change analysis should include additional 



elements, such as methane emissions due to their higher global warming potential, greenhouse 



gas emissions caused by generating electrical power for the construction and operation of the 



mine, impacts on carbon sinks from the loss of forests, and impacts on soils (to determine effects 



on reclamation and revegetation activities). Respondents also stated that the analysis for climate 



change should include emissions from mine-related vehicles carrying ore, equipment, supplies, 



and workers, including vehicles on trips to the Port of Tucson and that emissions from vehicles 



traveling the utility and water corridors during mine construction and maintenance activities 



should be included.  



Respondents asserted that the DEIS should also address climate change impacts and associated 



changes in weather, in both the alternatives and cumulative impacts analyses. Concerns 



expressed by respondents included how changing precipitation patterns and temperatures might 



interact with the effects of the proposed mine and impact surface water, groundwater, soils, dust 



emissions, drought cycles, biological resources, and management activities. Another respondent 



requested an analysis of how climate change would affect the availability of water for the 



proposed mine, and how water would be allocated during a water shortage.  
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Soils, Reclamation, and Bonding 



Soils 



Many respondents expressed concern for soil pollution by heavy metals and deleterious effects 



on water resources from soil erosion as a result of project activities. As one respondent said, 



―Soil contamination is a significant issue, and the DEIS fails to consider or analyze the potential 



effects of soil contamination on soil productivity and on downstream surface and ground water 



quality for all alternatives.‖ Respondents were also concerned about the impacts of mining on 



land stability and soil productivity from clearing vegetation, grading, and stockpiling of soils. 



They suggested that tailings and waste rock piles may be unstable and reclamation activities 



would be inadequate to provide soil stability in the reclaimed landscape. Additionally, they 



supported the view that the geochemical composition of tailing and waste rock piles would not 



support native vegetation, and the loss of soil structure would result in an irretrievable loss of the 



soil resource. Respondents also stated that reclamation success depends on the topsoil that is 



placed on top of the waste rock and tailings.  



Some respondents expressed concern that the mine will contaminate the air and soils in adjacent 



areas and nearby towns with materials that are hazardous to human and ecological health, and 



that adjacent and downstream areas will suffer from an irretrievable loss of soil productivity, 



physical structure, and ecological function outside of the mine footprint. A few respondents also 



requested that sediment delivery to all streams in the area, both ephemeral and perennial, be 



analyzed using the Revised Universal Soil Loss Equation because the process of sediment 



movement is essential to support healthy stream ecosystems.  



One respondent noted the assertion that the proposed reclamation will approach historic climax 



vegetation conditions is unfounded, due to issues related to irretrievable changes in soil structure 



and productivity. Additionally, some respondents stated that the DEIS must consider the ongoing 



and projected climate changes and resulting changes in precipitation in their analysis of impacts 



and management for soils. ―Further detail needs to be provided on what best practices may be 



implemented, how it will be determined when these practices are needed and how sediment 



control structures and other best management practices take into account the fact that flood 



severity is expected to increase in much of the southwest.‖ 



A few respondents stated that the analysis should consider utility lines and associated roads for 



erosion and disturbance areas.  



Reclamation 



Many respondents expressed their opinion that the area impacted by mining activities will never 



be able to be restored to its original condition after open-pit mining activities are completed. 



They referred to failures in reclamation actions on surrounding open-pit mines for evidence that 



reclamation does not actually work in practice. One respondent stated, ―The mitigation measures 



proposed, such as postclosure revegetation and encouraging natural vegetation are untried or 



failed proposals. The idea that the mine area could be restored to even a poor facsimile of its 



former state is empty rhetoric. One has only to look at the mines west of Green Valley where 



revegetation efforts have been ongoing for years to know that reclamation is impossible.‖ Other 



respondent concerns over reclamation centered on the existing arid climate and lack of water 



(precipitation) that is typically required for plant establishment and persistence, as well as 
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concern that 1 foot of topsoil above waste pile is an inadequate growth medium for any deep-



rooted plant species, and that 0% to 2% basal cover for grasses after reclamation is inadequate. 



In contrast, other respondents argued that mining reclamation can be successful and referred to 



mines where it is difficult to see the mined area after reclamation actions are completed. Some 



respondents also said that the concurrent reclamation approach provides much greater certainty 



that reclamation actions will be successful. As stated by one respondent, ―I trust that proper 



reclamation will be performed. I believe Rosemont will be committed to a modern facility and 



will utilize the best technology available.‖ 



A number of respondents recommended that the mine wastes should be pushed back into the 



open pit to create a more naturalized look to the landscape after mining activities are complete. 



Other respondents expressed concern that long-term maintenance of the area after mine closure 



is not adequately addressed, and that Rosemont Copper ―does not provide a successful long term 



plan as required, to guarantee protection of the environment.‖ A few respondents suggested the 



need to include a contingency plan with the detailed reclamation plan, in case the planting and 



site reclamation do not go according to plan. Additionally, one respondent noted that multiple 



plant monitoring stations will be necessary to determine if any adverse impacts to plants occur in 



areas adjacent to the mine. 



Bonding 



Some respondents expressed concern that the bond may not be substantial enough to ensure that 



future cleanup and reclamation of waste will be adequate if unforeseen failures in these actions 



need to be addressed. They proposed that mine reclamation often fails and long-term costs need 



to be supported by the proponents, and conveyed to any future owners in the event of a change in 



ownership. Some respondents also expressed concern that changes in the financial stability of 



Rosemont Copper need to be adequately addressed in the bond and EIS. For example, what 



would happen in the case of bankruptcy of the company or another owner in the future? As one 



respondent stated, ―This information will affect the quality of the human environment to a 



significant extent because inadequate assumptions, financial mechanisms, methodologies, 



financial instruments, insufficient financial assurance amounts, or Rosemont‘s inability to 



provide adequate financial assurance will cause failure of Rosemont to meet its reclamation plan 



requirements and create a significant taxpayer liability as demonstrated time and time again by 



hard rock mining operations.‖ Another respondent stated, ―In view of the fact that there will be 



irretrievable as well as irreversible impacts resulting from this Project, the USFS must consider 



the possibility of alternate owners, operators, and/or contractors when setting mitigation, 



reclamation, and monitoring requirements for any but the No Action Alternative.‖ 



Respondents refuted the statements in the DEIS that there is inadequate information to calculate 



the required bond, and requested that an attempt be made to complete a thorough bond 



assessment before a decision is made on the project. They also asserted that the bond amount 



should be publically negotiated in an objective manner so the taxpayers do not have to pay for 



cleanup and reclamation costs in the future. This view is summarized in a statement from one 



respondent as follows: ―The Forest Service‘s omission of a detailed statement of financial 



assurance assumptions, mechanisms, methodologies, bond calculation amounts, methods of 



calculation as well as an analysis of Rosemont‘s ability to provide adequate financial assurance 



in the DEIS is a direct violation of NEPA Section 102 which mandates a careful and informed 



decision making process.‖ 
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Others respondents expressed concern that the bond funding structure and monitoring plans to 



track reclamation are inadequate to address unforeseen damages to air, water, and cultural 



resources. Additionally, one respondent stated that using any reclamation estimates that were 



prepared by Rosemont Copper would be a conflict of interest and those estimates should only be 



used for comparison or informal purposes. However, other respondents did state their belief that 



Rosemont Copper would live up to its financial commitment through appropriate bonds ―to 



cover all costs of reclamation and clean-up prior to the start of construction and operations.‖ 



Minerals and Geology 



Many respondents stated that they support the project because of the beneficial uses of copper in 



society and need for a domestic copper industry. ―The fact that the mine will produce more than 



10% of the U.S. copper supply while requiring less than half the land area of other local mines is 



good news as well. Copper is an essential component in the construction of numerous green 



technology products and it is far better to mine it domestically than have to buy it and import it 



from other countries.‖ Respondents with opposing views, however, stated that copper is not 



necessary because 1) it will be given to other countries; 2) it should remain in reserve for the 



future; or 3) there are other locations for copper mining, or materials that can be used in its place.  



Several respondents suggested that the EIS needs to incorporate additional geological data or 



modeling to better understand potential project water quality impacts. ―Also little attention has 



been given to the geology of this area which is laced with faults that could serve as conduits for 



transport of contaminated mine water over tens of miles.‖ In contrast, one commenter stated that 



the geology section was appropriate and effective at demonstrating the complexity of the project 



area. 



Respondents expressed general concern over estimates of the reserves in the proposed project 



and requested an analysis of the impacts from future operation of other Rosemont Copper mining 



claims in the area.  



Geologic Hazards 



One commenter requested that a full dynamic analysis, rather than pseudostatic analysis, be 



conducted for all structures to ensure facility performance in the case of a large seismic event. It 



was also requested that the Coronado provide additional information and analysis of the presence 



of erionite, asbestos, and asbestiform minerals and radioactivity (uranium and other heavy 



metals) in source materials and tailings, as well as the silver content in oxide.  



Karst/Cave Resources 



Concern was expressed that project activities would negatively impact local karst and cave 



resources. Respondents stated that the Coronado needs to further consider impacts to karst/state 



caverns as well as clarify mitigation measures to minimize impacts.  



Plan of Operations 



Several recommendations were made by respondents for improving the plan of operations, 



including providing additional information on the projected volume or height of waste rock, 



leach pad and tailings, slope of these piles, sediment control features, best management practices 



for road construction, and safety measures.  
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Fire and Fuels 



Respondents in support of the project noted that mine equipment might be able to be used to 



assist the Forest Service in more quickly controlling adjacent forest fires. Other respondents, 



however, stated the project should not be approved because Rosemont Copper is not following 



the fire control regulations in 36 CFR 228.11. Respondents with concerns related to fire and 



fuels management cited an increased fire risk due to changes to forest health and increased fuel 



loads, drought and climate change, and new ignition sources.  



Respondents indicated that the DEIS ―fails to analyze the total consequences of bringing 



multiple new sources of ignition into an area where they were not present before.‖ Respondents 



stated the risk of wildfires would be increased by the storage, use, and transportation of 



hazardous materials and suggested that human activity in transportation corridors and in the 



project area should also be included as an ignition source. Respondents also noted the risk of 



wildfire spread related to invasive weeds such as buffelgrass (Pennisetum ciliare) and 



recommended surveys for nonnative plant species to assist in quantifying this risk. Respondents 



also questioned the DEIS conclusion that fire risk would be reduced because mining activities 



would reduce recreational use, noting recreation would still be present during mine operations 



and the mine would increase human activity in the area. Respondents also stated that the DEIS 



does not adequately address effects of wildfires on erosion, noting that if a wildland fire were to 



occur prior to the monsoon season, increased runoff from the extra rain would cause erosion of 



fire areas and affect downstream operations of the mine.  



Respondents expressed a need for fire behavior modeling to analyze rates and directions of fire 



spread, and communities and environmentally sensitive environments that could be impacted 



(such as riparian areas and range allotments), because of fuel types in the area, uphill 



topography, emergency response times of over 30 minutes, and prevalent windy conditions.  



Respondents suggested that in addition to a fire plan, the EIS should include preventive measures 



such as listings of resources required to suppress fires, a discussion of fire restriction and closure 



issues during periods of high fire danger, and a noxious weed abatement plan and/or full invasive 



species control plan (incorporating climate change considerations). Respondents also requested 



clarification regarding whether any fuel modification work would be performed prior to 



operations to reduce the threat of a fire leaving the project area, indicating that fuel modification 



work should be focused on the perimeter of the project area and transportation corridors, but may 



require a separate environmental assessment. Respondents also suggested that Rosemont Copper 



should provide an in-house fire response team to adequately respond to fires in the project area, 



as well as to structural and vehicle fires, and hazardous material fires or releases. Two 



respondents asserted that the cost of providing fire support to the project area should be included 



in the DEIS and stated that local taxpayer-funded fire departments and districts should not be 



required to provide services to a sole entity located far from typical response areas. Respondents 



also requested a capability study for the responding agencies, noting the DEIS does not analyze 



the agency‘s ability to respond to the project area or the training, qualifications, and equipment 



of emergency responders.  



Respondents requested more details regarding the cause of fires, and the resulting consequences 



of the 16 fires that have already burned between 1988 and 2009. Respondents stated that 



wildfires have already had a substantial detrimental effect on the surrounding mountain ranges 



and their flora and fauna (including at least two fires in 2011) and indicated that the statement of 
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not foreseeing any impacts or cumulative effects from the action alternatives due to fire and fuels 



management is unsupported. Comments also indicated that the combined fire risk of increased 



road traffic and the construction and operation of the mine should be analyzed as a cumulative 



impact. It was also requested that the impact of smoke from wildland fires on regional air quality 



be addressed. 



Biological Resources 



Many respondents expressed their view that the Coronado should not allow the project to move 



forward because of adverse impacts that would occur to biological resources. The majority of 



comments focused on the loss of biodiversity in the project area. They noted that the ―island‖ 



biogeography of the mountains in Arizona creates conditions where the mountain habitat patches 



are not physically connected, thus species migration is limited and a reduction of total population 



and decreases in metapopulation structural integrity from project activities would likely lead to 



overall loss of biodiversity. Additionally, some respondents suggested that lowering of water 



tables in the area would result in further loss of biodiversity by putting increased stresses on 



plants and wildlife. A few respondents expressed concern that the project would degrade the 



entire Santa Rita Mountain ecosystem and would significantly impact the designated Santa Rita 



Mountains Important Bird Area (IBA), as identified by the National Audubon‘s IBA Program 



(discussed further in Wildlife section, below).  



Several respondents recommended that the Coronado analyze reduction in gene flow from the 



proposed project, as the DEIS provides no support for the conclusions that gene flow will be 



affected through habitat fragmentation or localized extinction of any specific population. Others 



respondents expressed their opinion that covering 200-foot-high overburden piles with topsoil 



and planting grass, shrubs, and trees will not restore the ecological integrity of the area, and that 



mining will lead to an overall irretrievable loss of biological function. 



Vegetation 



Respondent comments that pertain to vegetation resources fell into four categories: impacts on 



specific habitat types; impacts from noxious and invasive plant species; impacts on threatened 



and endangered plant species; and impacts from chemicals and dust on plants adjacent to the 



mine footprint.  



Many respondents expressed concern for impacts to specific habitat types, such as wetland, 



riparian, or shrubland.
1
 Concerns with riparian areas were focused on the direct loss of riparian 



vegetation and indirect impacts from groundwater withdrawal and changes in surface hydrology. 



Some respondents expressed their view that the riparian impacts were underestimated due to 



improper use of mapping codes from the County maps, while another respondent expressed 



concern that impacts were overestimated. All respondents in this category suggested additional 



definition of riparian habitats would be necessary to determine the actual impacts of the 



Proposed Action, and one respondent noted that the DEIS does not include information about 



mitigation for losses of riparian habitat.  



Concerns with wetlands and shrublands were focused on the direct loss of habitats and indirect 



effects from drawdown of groundwater and subsequent invasion of areas with non-native and 



                                                 
1
 Forests addressed under the timber and forest health section. 
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invasive plant species. One respondent also stated that the analysis needs to mention impacts to 



habitats on rocky slopes and talus piles within the proposed mine footprint.  



Many respondents felt that the DEIS does not adequately address the impacts of non-native and 



invasive plant species on native vegetation. One such species is buffelgrass, which has been 



found in the project area and might lead to increased wildfire with potential impacts on desert 



tortoise habitat. These respondents noted that increased disturbance often leads to increased 



occurrence of non-native plant species and the lack of detail in the reclamation plan makes it 



impossible to assess projected impacts. One respondent also noted that invasive plant control 



should extend to a set distance area outside of the mine footprint, because weed seeds can travel 



by runoff, wind, or animals. Additionally, respondents stated that weed inventories should be 



completed seasonally by an independent third party. Respondents also expressed concern that the 



control of non-native species and maintenance of reclamation areas be assessed throughout the 



life of the mine and that noxious weeds should not exceed pre-mine levels. 



Several respondents questioned the adequacy of the direct, indirect, and cumulative analysis for 



threatened, endangered, and sensitive plant species. They argued that further analysis of the 



impacts related to the biology and range of the beardless chinchweed (Pectis imberbis) is 



necessary. A few respondents noted that impacts to the beardless cinchweed under action 



alternatives were described similarly to all of the other sensitive plants in the project area, 



however, a downward trend towards listing was projected for this species only and not others. 



―The determination by the DEIS that for beardless chinch weed, ―…the proposed project may 



result in a downward trend toward Federal listing as threatened or endangered or in a loss of 



population viability,‖ (DEIS, pg. 393) is inconsistent with the discussion and determination of 



other plants of special status.‖ Additionally, respondents recommended that impacts to this plant 



under the No Action Alternative need to be discussed in detail, because there are potential 



impacts that are not identified in the DEIS.  



Respondents also expressed concern that the analysis of direct, indirect, and cumulative impacts 



is inadequate for the endangered Huachuca water-umbel (Lilaeopsis schaffneriana ssp. recurva), 



the endangered Pima pineapple cactus (Coryphantha scheeri var. robustispina), and the rare 



Coleman‘s coralroot orchid (Hexalectris colemanii), stating that ―the DEIS incorrectly dismisses 



the threat of groundwater withdrawal, reduced surface flow, dust, and pollution.‖ One respondent 



noted that these impacts could be mitigated by placing electrical and water lines under existing 



roads where possible.  



A few respondents also stated that the analysis does not adequately address the potential impacts 



to culturally significant plants, such as the saguaro cactus (Carnegiea gigantea) or other plants 



that are used by Native Americans. They suggested that the EIS address how the loss of the 



plants in the project area would affect the day-to-day and ceremonial needs of traditional cultures 



that rely on the project area and adjacent lands for collection of these plant materials.  



Finally, a few respondents expressed their view that additional analysis should be completed on 



the effects of chemicals used for dust suppression and non-native plant control. Several 



respondents also suggested that the spatial effects of dust be assessed based on the location and 



sources of dust, such as haul roads, in combination with the plants found in areas adjacent to 



those sources, to determine potential adverse impacts.  
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Timber and Forest Health 



A number of respondents expressed concern about the potential effects of the mine on timber and 



forest health within the proposed footprint and in adjacent forest lands. Their primary concerns 



were related to the loss of mature trees and forest habitat from the disturbance and subsequent 



changes in surface and groundwater hydrology. Respondents supported the view that the loss of 



forests would be an irretrievable impact and reclamation would be insufficient to replace lost 



trees. One respondent requested that the loss of timber and forest resources from other impacts 



related to forest pests, climate change, and illegal logging should be taken into account when 



assessing the cumulative impacts of the mine. Other respondents suggested that the DEIS has not 



sufficiently analyzed 1) the value of forest landscapes, which provide open space, recreation 



opportunity, and wildlife, or 2) the potential for impacts to oaks trees and lichens on the north 



side of Mount Fagan from decreased air quality and water quantity. 



Wildlife 



Many respondents expressed their view that the mine should not be allowed to move forward 



because of direct and indirect impacts to wildlife populations, movements, and habitats. Specific 



concerns included project effects on wildlife linkages and corridors; wildlife mortality from 



traffic; threatened, endangered or sensitive wildlife species; nonnative or invasive species; and 



indirect effects from blasting, water use, and water quality. 



Many respondents expressed concern that wildlife linkages and corridors were not adequately 



assessed in the DEIS. ―The proposed mine would destroy a major wildlife corridor between the 



Santa Rita Mountains and other Sky Island mountains in southern Arizona, as the Rosemont site 



is located in the intersection of three important corridors. The negative impacts of this 



destruction and the disruption of normal wildlife movements are not even fully understood, as 



the draft environmental impacts statement admits, but the effects would almost certainly be felt 



far beyond the Santa Rita range and the lifetime of the mine.‖  Respondents suggested that a 



more detailed analysis of habitat fragmentation be completed, with a focus on movement 



corridors and the potential for the mine to disrupt wildlife movements in these corridors. 



Respondents also requested that the Coronado identify effective strategies to mitigate for wildlife 



losses from interruptions in movement corridors. Some respondents also expressed concern that 



the loss of the ―sky islands‖ would be detrimental to many species that are on the extremity of 



their range because they would not be able to access critical habitat blocks.  



Many respondents expressed concern about loss of wildlife individuals from traffic on 



surrounding roads in the area. They noted that large trucks in the area would contribute to 



wildlife deaths and that wildlife corridors or bridges should be established to allow wildlife to 



move through the area when construction begins. Some respondents noted that the DEIS does 



not adequately assess road mortality for reptiles and amphibians, especially during rain events. 



Additionally, respondents suggested that the DEIS does not adequately assess other species-



specific behaviors on potential project-related mortality.  



Some respondents expressed concern that direct and indirect impacts for many threatened, 



endangered, and sensitive wildlife species were not adequately analyzed in the DEIS and that the 



project would likely result in a downward trend for all threatened, endangered, and sensitive 



species in the area. Specific species identified included the desert tortoise, Gila chub, Gila 



topminnow, northern leopard frog, Mexican spotted owl, southwestern willow flycatcher, 
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yellow-billed cuckoo, jaguars and ocelots, and raptors. Respondents stated that analyses 1) failed 



to include many species that are present in the area; 2) used historical data that is out of date; and 



3) did not incorporate field survey data in the DEIS. Other respondents stated that indirect 



impacts of the Proposed Action to wildlife, such as changes in microclimates and ground-level 



temperatures, were not analyzed sufficiently. One respondent mentioned that fencing of 



contaminated water features on the mine site would not eliminate impacts to northern leopard 



frogs, because these amphibians would likely be stranded at the fences while trying to get to the 



water features. Many other respondents express concern for how jaguars and ocelots would be 



protected and how the ongoing efforts for recovery of these species would be impacted. Yet 



another respondent recommended a thorough inventory of karst species.  



Impacts to migratory birds and bird habitat were an issue of concern for many respondents. 



Respondents stated that loss of riparian habitat, surface water features, and other habitats would 



cause irreversible loss in migratory bird populations that have historically used the area. Other 



respondents noted that additional analysis of migratory birds in the project area is necessary to 



adequately characterize potential impacts. Some noted that the short discussions of specific 



raptor species, such as golden eagles, contain unsupported or inaccurate information and should 



be evaluated further. A few respondents also noted the loss of ecotourism revenue from lower 



numbers of birdwatchers visiting the area. Respondents recommended that the DEIS include a 



thorough discussion of preventive measures and mitigation for open water ponds when wildlife 



mortalities eventually occur, with a particular focus on special-status species and migratory 



birds. One respondent also stated that removal of riparian areas will result in direct loss of 



important habitat for numerous species of birds and other animals. 



One respondent expressed concern that the mine should not be allowed due to potential 



introduction of non-native wildlife into the area; this respondent noted numerous instances in the 



region where non-native bullfrogs and sportfish have become established in water features and 



jeopardized native amphibians and fish. 



A few respondents also noted that adverse impacts to wildlife would occur due to extreme noise 



from blasting and increased light pollution from mining activities at night. Others expressed 



concern that water sources for wildlife could dry up and groundwater pumping would exacerbate 



the impacts of drought on native plants and wildlife. Many respondents express concern that 



groundwater drawdown would potentially cause perennial stream reaches to become intermittent 



and intermittent reaches to become ephemeral, which would result in fragmentation of existing 



stream habitat and loss of suitable habitat for fish and frogs. The respondents noted that these 



losses would result in adverse impacts to numerous aquatic organisms and other species that rely 



on them for food. One respondent also stated that there would be irretrievable impacts because 



―revegetation and reclamation of these areas [is not] any sort of replacement in-kind habitat in 



comparison to the current existing wildlife habitat conditions.‖ 



Other respondents expressed support of the Proposed Action because they believed that impacts 



to wildlife populations, movement, and habitats would be minimized. They stated that fencing 



portions of the operation would minimize impacts to local wildlife, and revegetation with native 



plant life would reduce impacts further. Several respondents noted how other mining operations 



have created refuges for wildlife species and that they have seen numerous animals using 



previously mined areas. They also noted that wildlife that have the ability to move would do so 



and can thrive in other areas in the region.  
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Domestic Livestock and Grazing Management 



Several respondents stated that the reclamation of the mine would provide good forage for cattle 



and continued use for livestock in the future. They noted that Rosemont Copper is planning to 



manage the area as a large cattle ranch and generally supported the ranching community. Other 



respondents, however, expressed concern that the mine would cause detrimental effects to 



ranching and livestock production due to significant changes in vegetation cover, loss of water 



features such as ponds and springs, or noise from blasting. Some respondents stated that 



livestock grazing is actually not good for native soils and vegetation in the semi-arid Southwest, 



due to soil compaction and decreases in desirable vegetation cover. 



Respondents requested additional information on domestic livestock and grazing impacts. As one 



respondent said, ―This section lacks necessary details. There is no clear definition of land that is 



capable, partially capable, and not capable for grazing. This section does not define the current 



utilization allowed, or post-closure pasture definitions.‖ Respondents suggested that adjustments 



should be made for estimates of available forage due to variability in the amount and location of 



palatable forage species. Additionally, respondents requested that the potential effects of mine 



wastes on livestock and resulting human health from eating local livestock be addressed.  



Utility Corridors and Facility Management 
Several respondents requested additional information in the DEIS about the source of energy for 



the project, as well as additional analysis of transmission line impacts to affected resources. One 



respondent also stated that the DEIS failed to evaluate impacts to the long-term research at the 



nearby Santa Rita Experimental Range. 



Transportation Systems Management 
Although several respondents asserted that the proposed mine should be allowed to move 



forward because impacts to traffic volume would not be significant, most comments related to 



transportation management systems expressed concern about the potential adverse impacts.  



Comments varied, but primarily focused on  



 characterization of the uses and importance of State Route 83 to local communities;  



 area of analysis used in the traffic study; 



 transportation assumptions and baseline data used in the traffic study; 



 impacts to human health and safety from increased volume and presence of large trucks; 



 impacts to level of service from increased volume and presence of large trucks; 



 impacts to tourism, property values, and quality of life from increased volume and 



presence of large trucks; 



 lack of other transportation alternatives in the DEIS;  



 impacts from the proposed secondary access road, particularly to recreation; 



 wildlife mortality/corridor fragmentation; 



 inadequate mitigation; and 



 cumulative impacts. 
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Respondents indicated that the DEIS did not adequately consider the important of State Route 83 



as a connection between communities: ―Highway 83 is the lifeline of everyone who lives in 



Canelo, Elgin, Sonoita, Patagonia, Sahuarita and surrounding areas…. The EIS survey fails to 



study in detail how mine traffic would affect these vital needs. The draft EIS does not adequately 



consider that this is the only lifeline to Tucson for people living in the communities named.‖ A 



number of respondents argued that the classification of State Route 83 as a Class II highway was 



incorrect. ―Classification of Highway 83 as a Class II highway ignores the commuter and other 



expectations with regard to its use. It rates as Class I in almost every respect.‖  



With regards to the area of analysis, one respondent stated, ―The DEIS fails to adequately 



analyze the mine's impacts on roads, and limits those impacts to Highway 83 when mine trucks 



would be carrying heavy equipment and material to the Port of Tucson at Kolb and Valencia 



roads, and would also be traveling on I-10. The analysis should provide costs for maintaining 



and upgrading these roads in addition to Highway 83.‖ Another respondent asked, ―Why has the 



DEIS chosen NOT to include the entire production route of mined ore in its analysis? This again 



reveals a short-sighted analysis of traffic impact, since it should include a much broader 



geographical area that would threaten thousands more vehicles per day with the potential for 



traffic accidents and death.‖ Other respondents raised concern about traffic impacts on Sonoita, 



Elgin, Patagonia, and Nogales, Arizona.  



Respondents commenting about the assumption and baseline data contained in the transportation 



analysis stated that the analysis needs to be revised with more accurate, timely data, noting 



problems such as incorrect values for shoulder and lane widths, level-of-service issues, incorrect 



highway classification, traffic count issues, and poor methodology. Many respondents also 



requested clarification of carpooling numbers, assumptions, and enforcement options: ―No 



examples of mine employees carpooling with 75 percent participation are cited. No estimates of 



the cost of carpooling or its impact on traffic are accounted for in the DEIS or its supporting 



documents. Carpooling cannot be enforced and should not be considered for mitigation of traffic 



impact on SR 83.‖ Several respondents ask for additional studies of traffic flow and commuting 



times. Respondents also stated that the analysis should consider the impact of continued growth: 



―Traffic impacts must be analyzed further into the future to allow for increased population 



growth combined with mine traffic.‖ Respondents also requested a better estimate of how long 



construction and traffic impacts from construction would last.  
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Many respondents also expressed concern about the impacts to human health and safety from 



increased volume and presence of large trucks. One respondent stated, ―I am very concerned 



about the amount of truck traffic proposed by Rosemont Mine Project…Highway 83 is a two 



lane highway that was not meant to accommodate this amount of traffic. The road is a winding 



road, where much of the vehicles are cars, light trucks, motorcycles and most importantly school 



buses. The spacing of trucks every 10 minutes would create a very dangerous situation.‖ A few 



respondents have concerns about both young and elderly drivers on the road ―confronting huge 



ore trucks and huge trucks with chemicals.‖ Several respondents expressed concern about safety 



for bicyclists and requested signage information for bicycling. Other issues brought up by 



respondents regarding increased traffic volume included glare issues for drivers; school bus 



safety and whether bus pullouts increase the danger to children; excess traffic during special 



events such as craft shows and rodeos; and merging safety for drivers at interchanges where 



highways meet. Respondents expressed concern about impacts from increased traffic volume on 



traffic accidents and fatalities, as well as to ambulance and paramedic services. One respondent 



argued that the DEIS statement that emergency service costs would not increase substantially is a 



―false claim‖ and must be studied further. A few respondents cited increased safety risks such as 



spills and leaks from the transportation of hazardous materials: ―The DEIS lacks a discussion 



regarding the transportation of mine products such as copper concentrate by haul trucks on 



public roads and highways.‖  



Some respondents maintained that commute times would increase: ―Following mine trucks going 



below the speed limit to take the many curves on that road safely would significantly increase 



my commute time to work.‖ Other respondents expressed that concerns about waiting behind 



heavily loaded trucks with few passing opportunities would result in higher accident and 



mortality rates. Two respondents cited concerns about damage to cars while following mine 



trucks and the resulting changes in car insurance rates.  



Respondents indicated that State Route 83 is currently a vital corridor for many users and traffic 



resulting from proposed mining operations would be drastically compromised, if not negate its 



use by tourists and recreationists. One respondent expressed concern about other socioeconomic 



impacts, asking ―what does additional truck traffic from mining mean to our quality of life in this 



lovely southern Arizona area?‖ Several respondents raised the concern that increased traffic may 



impact property values, stating ―the additional traffic on SR-83 from the mine and the decreased 



level of service for traffic would also affect the value of my home and property.‖  



A number of respondents requested alternative transportation routes be developed that do not use 



State Route 83, with one respondent stating ―if that amount of truck traffic would occur, the mine 



should be required to build a separate path, either a road, a rail spur, or a conveyor system.‖ One 



respondent suggested that interstate, multi-lane-caliber access roads be built to the mine to 



reduce traffic impacts. Respondents also suggested truck traffic be sent west instead of using 



State Route 83.  



Several respondents addressed the proposed widening of State Route 83, citing concerns about 



the credibility of the EIS process since road widening plans have been publicly announced and 



would not be needed without the proposed mine. One respondent stated, ―the DEIS fails to 



identify improvements to SR-83, when they would be completed, or how they would be paid for. 



Public concern that roadway improvements would not be completed before construction of the 



mine begins must be addressed and roadway improvements must be identified and completed 



prior to mine construction.‖ Of particular concern for several respondents is that the State Route 
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83 road improvements be completed before construction of the mine begins. With regards to the 



proposed rail line, respondents request additional analysis of rail transportation issues, including 



safety (hazardous material risks and train crossings) and necessary track upgrades. 



Concerns about the proposed secondary access road were raised by several respondents, with one 



respondent stating ―a complete analysis of impacts related to the construction of the ‗secondary 



access road‘ must be included.‖ Another respondent argued that ―appropriate analysis of impacts, 



including (quantitative and qualitative) to hunters, recreationalists and scientists from denied 



access to these roads, Sycamore Canyon, and inventoried roadless area north of the perimeter 



fence must be performed.‖ One respondent requested that traffic counts (including off-highway 



vehicles, cars, trucks, horseback riders, motorcyclists, and bicyclists) be conducted on forest 



roads throughout the mine footprint. Other respondents indicated that off-road vehicle use in the 



proposed mine area would necessarily be scattered to other areas nearby, including Cienega 



Creek. One respondent stated ―there are no studies regarding the increase in off-road traffic in 



the Patagonia Mountains from the loss of the off-road area near Rosemont.‖  



Respondents argued that analysis should include costs for maintenance and road repair. Costs 



were also mentioned by respondents with regard to increases in traffic volume. One respondent 



points out that ―the DEIS recognizes that the increased traffic caused by the mine on SR-83 



would result in an increase in accidents and traffic fatalities. However, it gives no consideration 



to the costs associated with the loss of lives, injuries, emergency services, or medical care.‖ One 



respondent addressed costs in the following manner: ―Augusta Resources must be required to 



build and pay for their own route to deliver their product, be it by road or rail.‖ 



A number of respondents maintain that wildlife mortality/corridor fragmentation from increased 



traffic volume should be analyzed. As one respondent stated, ―many more acres would be 



overtaken by roads built or improved to access the mine. These roads, and the heavy truck traffic 



that would go along with them, would sever important wildlife corridors and increase wildlife 



road kills.‖ One respondent asked whether a study has been conducted to assess how increased 



traffic would affect road kill. Another respondent expressed concern about accidents and 



fatalities caused by drivers trying to avoid wildlife collisions.  



Some respondents indicated that mitigation measures do not cover all of the transportation 



issues, that the DEIS fails to provide a serious plan to mitigate the adverse effects from increased 



traffic: ―Carpools are proposed to reduce passenger commuter traffic, but these are often not 



successful. The engineering of SR-83 is inadequate and dangerous for the heavy volume of large 



truck traffic proposed. There are no simple or quick fixes to remedy these existing situations, all 



of which contribute to the likelihood of more serious accidents than modeling studies would 



indicate.‖ Other respondents suggested time schedules for mine truck use of highways as a 



possible mitigation measure. One respondent stated ―there is no proposal to LIMIT the amount 



of heavy truck traffic to and from the mine. This is a serious, egregious omission, since we tax-



payers would have to contend with drastic increases in truck traffic along a narrow, winding, 



two-lane road with NO SHOULDERS and have no means to limit the mine traffic.‖  



Respondents indicated that the cumulative impact analysis should include traffic impacts from 



other mining activities on State Route 83, as well as annual and seasonal events that bring in 



tourist traffic.  
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Recreation Management 
The majority of comments concerning recreation expressed concern that the Proposed Action 



would negatively affect hiking, equestrian activity, off-road vehicle use, photography, bird-



watching, hunting, orienteering, and the backcountry experience in general, as the open desert of 



southern Arizona supports eco-tourism, hunting, endurance sports, off-highway vehicle use, and 



other nature-centric activities. 



Additionally, many respondents were concerned about how the Proposed Action would impact 



the Arizona National Scenic Trail (Arizona Trail) and stated that the Forest Service should 



provide alternative alignments for the Arizona Trail with the re-routed trail avoiding the project 



site. These comments stated that the DEIS currently offers no ―realistic alternatives for the trail 



and the conceptual realignments, therefore, cannot be commented on in a meaningful way.‖ 



Several comments also mentioned that the relocation of the Arizona Trail in close proximity to 



industrial activities from the Proposed Action would be a safety concern. 



Some respondents stated that if the Patagonia Mountains and San Rafael Valley supported 



mining operations, miles of public lands would no longer be available for recreation, since access 



roads would be affected making it difficult for hunting, hiking, birding, camping, biking, 



horseback riding, off-road vehicle use, etc. Other respondents noted that nearly 30 roads and 



trails would be dead-ended at the perimeter fence of the Proposed Action, creating a considerable 



problem with recreational access on the lands adjacent to the project site. One respondent also 



noted the significant loss of hunting opportunities in the area for the life of the project. 



In contrast, a few respondents stated that the construction and operation of the Proposed Action 



would not impact recreational interests, such as hunting, and there are other alternative locations 



to recreate. Comments in support of the Proposed Action stated that the Forest Service should 



consider all options, as the footprint of the mine would leave room for recreation. Additionally, 



many respondents believed that the economic benefits of the proposed mine would outweigh the 



negative impacts to recreational activities in the area.  



Land Ownership 
Respondents who support the Rosemont Copper project stated that impacts to land use on the 



national forest would be minimal and the project should be allowed to proceed because 1) under 



the action alternatives, after reclamation less than 1% of land on the Coronado would be 



permanently disturbed as a result of the proposed project; or 2) the land in the project area has 



been designated as a mining area and the mining should be allowed provided Rosemont Copper‘s 



permit obligations are met. 



Other respondents felt the Rosemont Copper project should not move forward due to the amount 



of disturbance to public lands. They expressed that public lands should be preserved for the 



public as a whole and not mined by a foreign mining corporation, thus, the Forest Service should 



disallow the project. A few respondents noted that the Proposed Action is inconsistent with the 



Sonoran Desert Conservation Plan. One respondent asked that the Coronado evaluate the 



potential for public lands to be transferred to exclusive private use and potential future ownership 



under the 1872 Mining Act. Other respondents requested that the DEIS 1) clarify that no land 



exchange could occur between Rosemont Copper and federal agencies; 2) address who 
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Rosemont Copper could sell their land to, if they chose to take that action; and 3) evaluate the 



potential for ―take‖ of lands and need to compensate property owners. 



Several respondents also stated that the wilderness characteristics of the area would be adversely 



impacted as a result of the mine, while one respondent countered that ―adding another mine will 



have little to no effect on the vast majority of Arizona's wilderness.‖ Other respondents requested 



clarification for why the Las Cienegas National Conservation Area and the Mount Wrightson 



Wilderness Area were not taken into consideration in the DEIS. 



Economic and Social Considerations 



Quality of Life 



Some respondents reported that the Rosemont Copper Mine would improve the quality of life for 



Tucson residents by providing high-wage jobs and an increase in local tax revenue that could 



lead to improvements to Tucson infrastructure and public service. Respondents also stated that 



the proposed project would help alleviate the financial hardships of people who have been 



impacted by the recent economic slowdown and contribute to Tucson‘s long-term economic 



viability. ―Mines are great for communities. Since they stay open for decades, employees can be 



confident that they will remain in one area for a long time. This encourages them to start 



families, build friendships, and otherwise invest in their communities. Their investment will 



benefit even the people who do not work in the mine.‖ 



Other respondents, however, argued that the Proposed Action would diminish the quality of life 



for current Tucson-area residents, because the short-term gains derived from the mining 



operations would not offset the long-term negative impacts to the environment, water supply, 



recreation, transportation, and way of life of area residents.  



Cultural, Historical, and Anthropological Resources 



Many respondents expressed opposition to the Rosemont Copper project because of concern 



about protecting Native American resources, traditional ways of life, and traditional cultural 



properties (TCPs). Respondents noted that the Tohono O'odham have declared the entire Santa 



Rita Mountain Range to be a traditional cultural landscape. Respondents also expressed concern 



that Tohono O‘odham would no longer be able to visit shrines, hunt, or collect and process 



natural resources such as plant foods and medicines. One respondent stated, ―To ignore the fact 



Native Americans consider this land to be sacred would be tantamount to building an open pit 



mine at the Vatican.‖ Respondents therefore felt that the Forest Service should honor the tribes 



request for selection of the No Action Alternative. Some respondents also felt that the DEIS did 



not fully describe the area‘s importance to native nations and suggested that tribe be consulted in 



preparation of the TCP nomination documents (the basis for the DEIS analysis), or else be given 



time to conduct studies and impact analyses to be used in the EIS. 



In general, respondents did not feel the DEIS adequately addressed the impacts on cultural 



resources. Several comments pointed to several ―fatal flaws‖ in the DEIS: an overly narrow and 



inadequately sized analysis area; the reliance on out-of-date or inadequate reference materials; an 



analysis that focuses only on those sites that are eligible for the National Register of Historic 



Places; and the use of misinterpreted or incorrect information and undocumented assumptions 



within the analysis. Many respondents cited reference materials that could be used in the DEIS; it 
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was also requested that a new independent study be conducted. Respondents noted the DEIS did 



not include an analysis of Las Cienegas National Conservation Area, the Santa Rita 



Experimental Range (a potential National Historic Property), the Huerfano Butte (a TCP), 



Sobaipuri cultural sites, and historical and cultural resources at the Empire Ranch. Many 



respondents also requested additional information about impacts to burial sites and disturbance 



of human remains; sacred seeps and springs; and impacts to cultural resources from noise and 



vibration, including mitigation, restoration, and funding. Several comments described technical 



errors in the affected environment section regarding the chronology of prehistory in the area.  



Respondents requested detailed explanation of how the Forest Service would meet all criteria for 



these federal legal obligations related to cultural resources and felt the EIS should include a more 



comprehensive mitigation/preservation plan, noting that mitigation such as the proposed 



development of a museum and interpretative center would not replace destroyed cultural 



resources. Other respondents stated that impacts could never be mitigated since disruptions to 



burial grounds and archaeological sites and cultural landscapes would be permanent. One 



commenter noted the discoveries associated with the project surveys and the likely continuation 



of those cultural studies as mitigation should be recognized in the final EIS as a positive 



contribution to the knowledge base of cultural history in the area. 



Scenery and Visual Resources 



The majority of comments received pertaining to visual resources expressed concern with 



existing unique views being compromised or permanently and irreparably damaged from the 



proposed project for short-term profits. In particular, respondents mentioned that tailings from 



the mine would become the dominant landforms in the area, obstructing the natural scenic views 



of the Santa Rita Mountains and natural desert landscape. Other concerns included visual 



impacts to scenic State Road 83, property values, and recreation and wilderness experiences. 



Many respondents were concerned that the Proposed Action would affect scenic views for 



travelers on State Route 83 (currently designated as a Scenic Highway) as proposed mine 



operations, such as tailing piles, would be in close proximity to the roadway in certain areas. 



Some respondents also mentioned that ore truck hauling would become an impediment to people 



who travel the scenic road as their views would be degraded by the frequency of trucks and dust 



produced from trucking.  



Numerous respondents were also concerned about how the visual impacts of the proposed 



project would affect property values for both residences and businesses in the area. In particular, 



respondents wanted the analysis to accurately represent views from existing residences and how 



this change would influence property values and larger, widespread economic implications for 



tourism, recreation, and other industries. 



 Other respondents expressed concern that the Proposed Action would negatively affect their 



wilderness and recreation experience by permanently desecrating the views of the Santa Rita 



Mountains, Mount Wrightson, and Mount Hopkins, as well as the open desert landscape. The 



majority of respondents felt that the Proposed Action would decrease visibility and scar the 



landscape in an irreparable manner. Some respondents also expressed concern that the bond 



would be inadequate to cover the damage to visual resources during and after mine operation.  



Conversely, some respondents felt that the Proposed Action would not significantly impact the 



viewshed and the Forest Service and proponent had properly mitigated visual impacts within the 
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analysis. These comments acknowledged that the Forest Service was responsibly planning for 



the mine and that the proponent was contributing to fund open space preservation. In addition, 



respondents felt that the amount of land being used for production is relatively small compared 



to the open space in the area.  



Several respondents stated that the visual resources analysis was not representative of the ―scope 



and scale of visual changes to the entire northern Santa Rita Mountains‖ and that the analysis 



should include more simulations from the existing residential areas, such as Elgin, Sonoita, and 



Patagonia.  



Noise and Vibration 



Many respondents expressed concern over long-term noise and vibration impacts from the 



proposed project‘s blasting, transportation, pumping station, traffic, and drilling activities and 



questioned the DEIS conclusions that there would be no impacts to residents. ―The lights and 



excessive noise from trucks and their back up beepers would be extremely annoying with a 



constant 24/7 every single day of the year.‖ Particular concerns included loss of serenity and 



peace (particularly at night) and potential for irritation or personal aggravation. Respondents also 



expressed concern over other impacts from noise and vibration, including the impacts to bedrock 



water supply wells and aquifers, human health, wildlife presence or behavior, and livestock 



stress.  



One respondent indicated that the DEIS did not consider all relevant noise data and should 



incorporate additional scientific literature to better describe noise impacts to special-status 



species and determine noise thresholds or the spatial extent at which effects are observed. Other 



respondents asked the Coronado to evaluate short- and long-term blasting/noise impacts to 



wildlife and humans, as well as impacts from noise and vibration to residential, cultural, and 



historic properties, observatories, Colossal Cave Mountain Park, Kartchner Caverns State Park, 



Las Cienegas National Conservation Area, the 25,000-acre antelope preserve, Madera Canyon 



and Patagonia bird sanctuaries, and wilderness areas. As one respondent said, ―The DEIS does 



not deal with the effects of noise on animals and birds, especially the international migratory 



route of birds to Madera Canyon or Patagonia.‖ 



Several respondents stated that changes in off-highway vehicle and shooting use and 



displacement would increase noise levels in previously undisturbed areas and should be 



quantified in the EIS; another respondent recommended rewording the EIS to indicate that 



blasting noise would impact recreation users and decrease recreation value during construction 



and operation.  



Respondents also questioned the ambient noise monitoring conducted in 2008, saying that it was 



conducted during Memorial Day weekend and did not accurately set a noise baseline for a 



normally quiet, rural area. They requested that the noise study be repeated and that the effects of 



noise be quantified in terms of reduction of property value and quality of life for residents. 



Respondents also requested that the noise analysis consider impacts to the west side of the mine 



pit and provide information on the decibel level of activities in relation to everyday experiences 



up to 20 miles from the site. 



Respondents recommended that noise abatement mitigation, such as reduced blasting hours, and 



mitigation for damage to structures from blasting via bond requirements be addressed as part of 
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the EIS. Other respondents recommended that Rosemont Copper establish a blast monitoring 



program to monitor noise levels in cooperation with homeowners. 



Finally, one respondent noted that the cumulative impact section should include a more detailed 



discussion of past projects and those anticipated projects listed in the recreation/visual section, as 



well as anticipated projects listed in Chapter 3 that would presumably generate noise. 



Dark Skies 



Most comments related to dark skies expressed opposition to the Rosemont  



Copper project because of concern about impacts to dark skies and the astronomy industry. 



Respondents indicated that if Rosemont Copper were unable to comply with local dark sky 



ordinances, the proposed mine would affect Whipple Observatory and other facilities associated 



with the astronomy industry, citing potential losses of $252.8 million in revenue and 3,300 jobs. 



Respondents stated that the potential for permanent losses of revenue, employment, national 



recognition, and abandoned structures was not an acceptable risk. Other respondents simply 



commented on the inherent value in seeing dark skies and felt that the DEIS undervalued this 



aspect of the environment. Respondents also noted the benefit of this to tourism: ―I like seeing 



the Milky Way. So do the tourists that come out here from Tucson where they can't see it.‖  



Some respondents expressed concern that a loss of dark skies might also affect wildlife. Other 



respondents, however, indicated that the moon, neighbors‘ lighting, and lights associated with 



stadiums and other large structures would produce more glare than the mine, stating that the 



mine would be nothing compared to the sky glow from the city of Tucson, which can be seen for 



miles. One respondent stated the greatest impact to the dark skies/astronomy issue is the lighting 



from Casa Grande and Phoenix, where there is no dark sky ordinance.  



Several respondents expressed concern with the adequacy of the dark sky impact analysis 



contained in the DEIS. Respondents requested that the EIS disclose why the mine would be 



exempt from the Pima County lighting code, instead of simply being prohibited from operating 



at night if they cannot meet it. Some respondents noted that the illumination study was based on 



1990s lighting technology and indicated it should be updated to include current technology and 



additional lighting proposed by Rosemont Copper; other respondents expressed concern that the 



study was a worst-case scenario and therefore probably not realistic. Respondents also expressed 



concern with the portion of the DEIS analysis which indicated that effects of mitigation could 



not be determined because mitigation would be subject to Mine Safety and Health 



Administration (MSHA) lighting requirements. These respondents stated that if those 



requirements were necessary for a rigorous analysis, they should have been a part of the DEIS 



and that a supplemental EIS would need to be produced that includes the lighting requirements 



of the MSHA for a new public review and comment period. Respondents also pointed to 



information within the DEIS stating that a ―full analysis‖ would be conducted post-DEIS and 



requested clarification of how that study would inform the selection of the preferred alternative, 



suggesting also that the analysis be published in a supplemental EIS for public review prior to 



development of the final EIS.  



Respondents requested that the cumulative impacts section be augmented to include an analysis 



of the impacts to dark skies from other projects. Respondents also indicated that the cited 



economic impacts need to be updated from 2009 figures and that the socioeconomic analysis 
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should also include some measure of impacts to amateur astronomy, as well as mitigation to 



compensate the astronomy industry and observatories for their losses. 



Respondents indicated that the consultation and coordination sections of the DEIS suggest that 



the astronomy industry and observatories were not consulted in the preparation of the DEIS and 



if so, indicated that those entities should be invited to participate more fully in preparation of the 



final EIS. 



Public Health and Safety 



Human Health Concerns 



Respondents expressed a desire for the Coronado to emphasize safety and health to protect 



human lives. ―Safety and health are foremost....Safety in water, safety in air, and a concern for 



the fine particulate dust that can affect so many different affects and dimensions in 



consideration.‖  



Numerous respondents stated an opposition to the mine due to human health impacts and a desire 



to have a healthy environment not impacted by ―pollution poisoning.‖ ―Any increase in truck and 



auto emissions is hazardous to my health. I am not exaggerating. My body just can't handle 



pollution any more. This "environmental illness" is becoming more and more common. Where 



are we to go? This is the place I feel best.‖ Specific health concerns included dust (particulate 



matter) and other air components, such as volatile organic compounds and nitrous oxides, or 



groundwater and soil contamination that could create or exacerbate health impacts for adults and 



children. Cited diseases or illnesses that could be increased by the project included asthma, 



―valley fever‖ or allergic reactions, cancer, and other long-term lung and brain diseases. 



Respondents also stated a concern that existing residents with health problems who came to the 



area for its pristine environment could be forced to leave if the mine were approved. 



Respondents requested further analysis of how air quality or dust would affect child development 



and long-term rates of human lung problem or other diseases in populations living near similar 



mines and the region, as well as assess higher-risk populations in the project area, such as young 



children from infancy to age five, pregnant mothers, the elderly, and people with pre-existing 



health conditions. Other respondents recommended that the DEIS address epigenetics, endocrine 



disruptors, toxicogenomics and enzyme polymorphism, uranium, thorium levels and radiological 



impacts, increased diesel emissions on households adjacent to Interstate10 and State Route 83, 



sulfuric acid and other processing chemicals such as cyanide and xanthates, and the risk to mine 



workers‘ health and lifespan from ―toxic exposures from spills, fumes, and continuous exposures 



to fine particulate toxic dust.‖ Some respondents requested that the DEIS include a ―carcinogenic 



and neurotoxic damage risk assessment‖ for air pollutants such as arsenic, lead, chromium, 



cadmium, uranium, and thalium, assessing acute and chronic exposures. 



Respondents also recommended that the DEIS incorporate information from additional health 



experts and ongoing studies. ―Local experts should be consulted, such as Dr. Todd Camenisch, 



Dr. Joel Fisher, Dr. Tom Purdon. The DEIS does not use as a consultant resource the work of the 



5-year major superfund research study with multi-pronged team under the direction of Dr. A.J. 



Gandolfi, extensively studying impacts of arsenic on human health. They are located at College 



of Pharmacy and Toxicology, University of Arizona. Their study is not yet completed, but 



interim results should be incorporated.[...]To know more about the area of epigenetics, a good 
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starting point would be to view a video on the internet of Dr. Brian Moench, Founder and 



President of Utah Physicians for a Healthy Environment.‖ 



Other respondents recommended that the DEIS provide additional information on mitigation for 



potential human health impacts, including 1) how arsenic and lead in mine tailings would be 



stabilized to minimize impacts to the public health; 2) how dust from ore would be contained 



during train transport and operation; 3) how Rosemont Copper‘s toxic emissions controls would 



decrease project emissions; and 3) preventative methods listed for keeping uranium and other 



toxins out of drinking water. One respondent suggested that Rosemont Copper pay to install and 



maintain National-scale Air Toxics Assessment equipment at the mine site. Other respondents 



recommended that material safety data sheets be provided in the EIS. 



Opposing views by respondents indicated that the project would not result in public health 



concerns. ―As a nurse, I have an obvious interest in residents' health and in public health in 



general. But after looking at the project and the methods that Rosemont would use to protect the 



environment and the health of Arizonans, I am confident that the project would not put people at 



risk.‖ Reasons for support included Rosemont Copper‘s compliance with safety regulations and 



mitigation measures such as ―regulating the moisture content of the mine's tailings to prevent the 



generation of dust on its conveyor belts‖ and ―facilities carefully designed to contain and manage 



hazardous substances.‖  



Other public health and safety concerns expressed by respondents included project impacts at 



border patrol check stations; who would pay the increased costs for hospital and medical services 



for those having negative, significant health consequences; who would monitor air pollution 



issues; who would pay if respondents had to move due to bad air; and increased traffic fatalities 



from trucks operating on winding mountain road, higher anxiety for elderly residents driving, 



increased event traffic, and other traffic-related health and safety impacts.  



Respondents also expressed concern about the lack of specificity and oversight in Rosemont 



Copper‘s monitoring plan, and stated that the DEIS does not provide a catastrophic plan to list all 



potential events and ―how Augusta plans to respond to them and under what timeline.‖  



One respondent suggested using a new process instead of cyanide leaching that avoids cyanide, 



hydrochloric acid, and nitric acid, because it is safer for humans and the environment. 



Hazardous Materials 
A number of people oppose the approval of the project because of potential impacts from the 



use, storage, and transportation of hazardous materials. These impacts include releases and spills 



of hazardous materials during transportation and storage and the resulting impacts to human 



health and the environment, the cost to the taxpayer from emergency response and cleanup 



activities, and the delays to emergency responders due to access and road-width issues. One 



respondent had concerns about the quantity of molybdenum being transported.  



Concerns over the costs of increased emergency services in response to projected increases in 



accidents and fatalities, lack of training or appropriate equipment by wildland fire agencies to 



handle hazardous material incidents and releases, as well as the costs of mitigation for impacts to 



emergency service providers were also of concern; several respondents suggested that these 



issues should be addressed in the EIS. One respondent requested details of first-responder 



response times, actions that would be taken in the event of an accident involving hazardous 



materials, and whether an increase or upgrade of first-responders is needed and who would pay 
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the costs. This respondent would also like to see a study detailing the immediate response action, 



short-term and long-term environmental impact, and ongoing monitoring that would occur with 



each hazardous chemical being hauled along public roads.  



Other respondent requests for additional information included 1) the numbers and procedures 



used in the evaluation of the amount, storage, and transportation of explosives, including 



appropriate reference to federal MSHA regulations; 2) what chemicals would be used during 



operations, how and where chemicals would be stored, and what quantities of chemicals would 



be moved off-site; and 3) what plan is in pace to handle a chemical spill, and what chemicals 



would stay in the soil and waters of the mine after operations have ceased.  



Future Generations 



Some respondents indicated that construction of the mine would give the next generation ―the 



chance to succeed‖ and ―bring our children and grandchildren home‖ though improved economic 



conditions. Other respondents, however, suggested that the local environment and way of life has 



a considerable qualitative value and should be preserved into perpetuity by disallowing the mine. 



Similarly, many respondents indicated that mineral resources should also be preserved for future 



generations. One respondent requested that the Coronado make ―an attempt to photograph or 



describe what is Rosemont, and could be lost to future generation,‖ stating that an analysis of 



future generations was left out of the DEIS. 



Environmental Justice 



Respondents believe that destruction to known and unknown cultural resources would cause 



spiritual harm to Native Americans that maintain a close connection to the land within the 



proposed Rosemont Copper project footprint. They indicated that the EIS should include a 



comprehensive discussion of the disproportional adverse impact to the Tohono O‘odham Nation 



(an environmental justice community) way of life, including religion, customs, and traditions, 



and impacts to future generation of tribal members. Respondents also requested the Coronado 



develop a plan to mitigate the disproportionate impact to the Tohono O‘odham Nation and other 



tribes who have cultural and spiritual connections to the land.  



Economic Analysis 



Respondents stated that the final EIS needs to more accurately reflect the economic tradeoffs of 



the Rosemont Copper Mine. One respondent stated that the DEIS ―systematically exaggerates 



the economic benefits while just as systematically dismissing or ignoring the economic costs of 



the Rosemont Mine.‖ Other respondents noted that the DEIS incorrectly finds that the proposed 



project will have a large economic benefit and minimal economic costs; respondents countered 



that the amount of jobs and revenue resulting from the proposed project could be offset by the 



loss in jobs and revenue in the tourism, recreation, and astronomy industries.  



Respondents also stated that the adverse impact to the tourism-driven economies of Sonoita, 



Elgin, and Patagonia are not disclosed in the DEIS. The DEIS ―does not adequately discuss the 



loss of tourism, recreation, and visitors to the scenic Santa Ritas as well as other parts of the state 



further south that benefit from the scenic route 83 drive,‖ according to some respondents. Others 



noted that the landscape amenities of the Greater Tucson area play an important role in the 



economic well-being and vitality of the local communities. People are drawn to the Sonoita 
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Basin to hike, hunt, camp, bird-watch, and engage in other outdoor activities. Individuals and 



business who depend on the economic contributions of those visitors could endure adverse 



impacts to their livelihoods. Increases in mine-related traffic on State Route 83, a designated 



scenic highway, would have an adverse impact on the southern Arizona tourism economy. 



Therefore, respondents recommended a more comprehensive examination of the degradation to 



the natural landscape amenities in the final EIS through the incorporation of existing studies, 



data, and research highlighted by the respondents.  



Respondents also reported that the impacts to property values need to be more fully understood. 



The DEIS reports that homes within a 2-mile radius will be subject to a 15% reduction in 



property values, which was perceived as a low estimate by some commentors. Respondents 



suggested further study of how properties located further from the mine (within a 6- to 10-mile 



radius, for example) and down into the communities in the Sonoita Basin are affected in the final 



EIS. They stated that the increase in mine-related traffic on State Route 83 could lead to a 



decrease in property values for homes in Patagonia (and nearby areas) because people will not 



want to live in Patagonia and commute daily via State Route 83 to Tucson with the expected 



increase in truck traffic.  



Respondents related that the economic costs to the astronomy industry should be understood 



more completely, since it is an important component in the local economy. Specifically, Pima 



County is concerned that Rosemont Copper‘s operations will not comply with their dark skies 



ordinance, and operations will adversely impact numerous observatories, including the Whipple 



Observatory located 13.2 miles from the mine site. They stated that, ―failure to quantify the 



economic and job losses associated with looking [at] a world class astronomical research 



industry is a key failure in the economic components of the DEIS.‖ Further, respondents reported 



that jeopardizing public funding for astronomy research is not justified in the DEIS.  



Some respondents commented that the Coronado should conduct its own economic modeling for 



the proposed project and not rely on the economic impact modeling by Applied Economics, 



funded by Rosemont Copper. They stated that the positive economic impacts of the mine have 



been inflated and should be reexamined. Other respondents suggested that the economic impacts 



of the construction phase were exaggerated by a factor of four because the annual jobs and 



payroll are multiplied by the four-year construction period, resulting in an estimate of thousands 



of new jobs, rather than hundreds of actual, temporary jobs. In addition, they felt that the 



economic impacts were exaggerated by assuming that most of the equipment and supplies 



needed to operate the mine would be produced by and purchased from local businesses. 



Respondents countered that, in actuality, a mining operation of the proposed size would require 



goods and services from non-local businesses; thus, the indirect impacts are three to five times 



too large.  



Respondents expressed concern that employment and output projections were further 



misrepresented in the DEIS, because mine production and employment have fluctuated 



substantially in Arizona. They stated that the DEIS appears to assume that operations 



employment will not fluctuate during operations, which is a false claim according to some 



respondents since metal mining inherently brings instability and disruption to local employment 



and payroll. One respondent highlighted a discrepancy in the amount of employees the company 



would actually employ during operations: the DEIS states there will be 350 to 480 anticipated 



employees, but the respondent cited a report from M3 Engineering and Technology Corporation 
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that estimated 274 employees would be required during operations. Clarification of the number 



of employees required during the operations phase is requested for the final EIS. 



Further, respondents noted that the assumptions used in Applied Economics‘ economic analysis 



have not been made public and therefore other entities cannot carry out the economic analysis to 



check the accuracy of the impact analysis in the DEIS. They recommended that the background 



information regarding Applied Economics‘ economic modeling should be disclosed so that the 



public can make well-informed and comprehensive comments on the economic analysis.  



In contrast to respondents who provided criticisms of the DEIS economic analysis, some 



respondents reported that the economic analysis adequately discloses the potential economic 



benefits of the proposed mine, and supported approval of the mine in order to benefit from the 



increases in local jobs and revenue. Respondents in support of the project also felt that the 



project would help support the domestic copper industry and was in keeping with Arizona‘s 



economic tradition of the ―5 C‘s‖, which included copper mining. 
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Appendix A 



Content Analysis Process 



Public responses on the Draft Environmental Impact Statement(DEIS) for the Rosemont Copper 



Mine are documented and analyzed using a process called content analysis. This is a systematic 



process of compiling and categorizing all public viewpoints and concerns submitted on a plan or 



project. Content analysis is intended to help the planning team clarify or adjust the DEIS. 



Information from public meetings, letters, emails, faxes, and other sources are all included in this 



analysis.  



In the content analysis process, each response is assigned a unique number. This number allows 



analysts to link specific comments to original responses. All respondents’ names and addresses are 



entered into a project-specific database program, enabling creation of a complete list of all 



respondents.  



Analysts read and code responses using the coding structure. Each comment is coded by subject and 



verified by a second analyst for accuracy and consistency. Then all coded comments are entered 



verbatim into a comment database. Database reports track all input and allow analysts to identify 



public concerns and to analyze the relationships among them. The final analysis document includes 



an executive summary, which discusses respondents’ main areas of concern, and a formal list of 



public concern statements. Each public concern statement is accompanied by one or more sample 



excerpts from original responses.  



This process and the resulting document do not replace responses in their original form. Rather, they 



provide a map to the responses and other input on file at the offices of the Coronado National Forest 



and the reading room on the Forest Service’s website. Interested parties are encouraged to read 



public comment firsthand. 



It is important to recognize that the consideration of public comment is not a vote-counting process 



in which the outcome is determined by the majority opinion. Relative depth of feeling and interest 



among the public can serve to provide a general context for decision-making. However, it is the 



appropriateness, specificity, and factual accuracy of comment content that serves to provide the basis 



for modifications to planning documents and decisions. Further, because respondents are self-



selected, they do not constitute a random or representative public sample. The National 



Environmental Policy Act (NEPA) encourages all interested parties to submit comment as often as 



they wish regardless of age, citizenship, or eligibility to vote. Respondents may therefore include 



businesses, people from other countries, children, and people who submit multiple responses. 



Therefore, caution should be used when interpreting comparative terms in the summary document. 



Every substantive comment and suggestion has value, whether expressed by one respondent or 



many. All input is read and evaluated and the analysis team attempts to capture all relevant public 



concerns in the analysis process. 
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Appendix B 



Coding Structure 



Presented below is the list of categories or “codes” used to sort public comment on the Rosemont 



Copper DEIS. A more detailed description of the coding, database construction, and other elements 



of the methodology used for this analysis can be found in Appendix A:  Content Analysis Process. 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 











Rosemont Copper Project (24544)



Formal - DEIS



Adam Shaw (ashaw@fs.fed.us)
Project:
Project Manager:
Comment Period:



Coding Structure Report



Generated: 2/29/2012 3:50 PM10/11/2011 - 1/31/2012Period Dates:



Comment 
CountCode # Code Name



46732Total Comments



Issue/Action



102 230No Further Response Required



102.01 30Beyond Scope



102.02 4Position, No Rationale



110 26Decision Process



110.01 7Roles, Authorities



110.02 67Coordination, Consultation



110.03 70Trust, Credibility



110.04 166Laws, Policies



110.05 32General Use of Science



110.0501 273Adequacy of Analysis (General, Multiple)



110.06 34Land Mgmt Emphasis 



110.0601 10Multiple Use Mgmt 



110.0602 1Preservation Mgmt



110.0603 1Adaptive Mgmt 



110.08 23Influences on Decision-making



110.09 11Project Timeframe



111 40Public Involvement 



111.01 10Outreach/Education
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Comment 
CountCode # Code Name



Issue/Action



111.0101 37Adequacy/Availability of Information



111.02 81Collaboration, Meetings



111.03 21Comment Period



112 1Agency Organization



112.03 1Outsourcing, Contracting



120 5Proposed Action, Decision



120.01 11Purpose and Need



120.02 3Analysis type (CE, EA, EIS)



121 13Issues, Alternatives 



121.01 44Alts. Not Analyzed In Detail



121.0101 23Mining Methods



121.0102 7Water Supply



121.02 32Alternatives (comparing, range)



121.03 92Suggested New Alternative



121.04 49Suggested Modification to Existing Alternative



121.05 35Suggested New Issue



122 55Effects Analysis 



122.01 167Cumulative Effects Analysis



122.02 13Irretrievable and Irreversible Commitment of 
Resources Analysis



123 103Technical, Editorial



123.01 6Spelling, grammar, consistency



123.03 1Readability, Length



130 13515Resource & Area Mgmt



130.01 67Monitoring



130.0101 6Suggested Additional Monitoring



130.0102 4Implementation
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Comment 
CountCode # Code Name



Issue/Action



130.03 16Enforcement



130.04 157Mitigation



131 26Physical Elements



131.01 67Hazardous Materials Management



131.0101 20Transportation



131.0102 9Onsite Storage and Use



132 1099Water, Watershed Mgmt



132.01 24Riparian Area Mgmt



132.02 35Water Infrastructure Mgmt



132.0201 92Stormwater Management



133 71Air and Climate



133.01 294Air Quality Mgmt



133.0101 61Dust Abatement



133.02 38Climate Change



134 64Soils Mgmt



134.01 16Slope or Erosion Control



135 48Minerals & Geology Mgmt



135.01 56Minerals & Rock



135.02 0Oil & Gas



135.03 165Plan of Operation, Processes



135.0301 81Pit Lake



135.0302 80Tailings



135.0303 34Waste Rock



135.0304 38Heap Leach



135.0305 41Lighting



135.0306 42Blasting



135.04 291Reclamation, Cleanup, Bonding
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Comment 
CountCode # Code Name



Issue/Action



136 38Fire and Fuels Mgmt



140 162Biological Resources Mgmt



141 49Vegetation Mgmt



141.01 16Introduction, Planting, Seeding



141.03 11Invasive Vegetation Treatment



141.04 1Chemical Veg. Treatment



142 3Timber Mgmt



143 211Wildlife/Animals Mgmt



143.01 0Stock, Breed, Reintroduce



143.03 3Invasive Animal Mgmt



143.06 17Wildlife Structures (barriers, etc.)



144 24Domestic Livestock, Grazing Mgmt



149 8Other Activities Mgmt



149.01 31Utility Corridors, Facilities



150 118Trans. Sys. Mgmt (& non-rec. access)



150.01 6Rights-Of-Way



150.03 276Transportation Analysis



151 19Roads Management



151.01 46Road Construction, Maint.



151.02 3Road Closure, Decomm.



152 3Trails Management



152.01 0Trails Construction, Maint.



153 4Road/Trail Structures, Signs



160 32Recreation Mgmt



160.01 4Rec. Opportunity Spectrum



160.04 48Visual Resource Mgmt



161 0Recreation Use Permits 
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Comment 
CountCode # Code Name



Issue/Action



162 8Recreational Access



162.01 1Rec. Access Restrictions



163 2Developed Rec. and Facilities



164.01 16OHV use



165.01 5Hiking, Backpacking



170 15Land Ownership, Uses



170.02 1Land Use Changes



170.03 4Land Acquisition and Exchanges



171 4Land Designations/Mgmt



171.02 3Designated Wilderness Areas



171.03 1Wilderness Study, Recommend.



171.06 1Scenic Roads & Trails



180 116Econ. & Soc. Actions, Analyses



181 445Econ. Actions, Analyses



181.01 10Valuation of resources, uses



181.02 4Econ. Efficiency Analysis



181.03 98Econ. Impact Analysis



182 100Social Actions or Analyses



182.01 129Cultural, Hist., Anthro. Mgmt



182.02 62Public Health, Safety



182.03 17Env. Justice, Civil Rights Analysis



Total Comments for Issue/Action 20567



Resource/Rationale



201 0Code TBD/Pending



202 3No Further Response Required



202.01 34Beyond Scope
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Comment 
CountCode # Code Name



Resource/Rationale



202.02 778Position, No Rationale



203 1060Multiple Resources/Reasons



210 19Persons, Groups 



210.01 14Federal Government



210.02 56Forest Service



210.03 17State, County, Municipal



210.04 8American Indians/Tribes



210.05 37Interest Groups, Stakeholders



210.06 331General Public



210.07 35Cooperating Agencies



210.08 13Commuters



210.0801 8Bicyclists



210.0802 18School Buses



220 175Laws, Policies, Courts



220.02 4Federal Constitution, Rights



220.03 62Federal Laws



220.0301 68NEPA



220.0302 3NFMA



220.0303 4Endangered Species Act



220.0304 10Heritage Laws



220.0305 150Mining/Mineral Laws



220.0306 19Clean Water Act



220.0307 14Clean Air Act



220.05 44Forest Service Directives



220.0501 81Forest Plan Compliance



220.06 10Other Fed. Agency Policies



220.0601 1Plan Compliance
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Comment 
CountCode # Code Name



Resource/Rationale



220.07 35State Laws, Policies



220.08 45County, Municipal Policies



220.0903 28Law, Regulation, and Policy



230 10Natural Environment



230.01 2041Env. Quality & Ecosys. Integrity



230.02 59Inherent Worth of Nature



230.03 28Forest Health 



231 228Physical Elements



232 747Water Resources



232.01 129Surface Water



232.0101 117Stormwater Runoff



232.0102 11Stock Tanks



232.02 641Groundwater



232.0203 197Wells



232.0203.01 9Santa Cruz



232.0203.02 73Davidson / Cienega



232.0204 12Subsidence



232.03 177Riparian Areas, Wetlands



232.04 653Water Quantity



232.05 394Water Quality



232.0501 194Water Chemistry



232.0502 76Acid Rock Drainage



232.06 40Watershed Condition



232.0601 2Floodplains



232.07 131Seeps and Springs



233 74Air and Climate



233.01 462Air Quality
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Comment 
CountCode # Code Name



Resource/Rationale



233.0101 151Emissions Contaminants and Pollution 



233.0102 197Dust



233.0103 19NAAQS



233.0104 31Visibility, Class I and Class II Airsheds



233.02 88Climate Change



234 83Soils



234.01 38Disturbance, Erosion, etc.



234.02 647Reclamation



234.03 9Slope Stability



235 109Minerals & Geol. Resources



235.01 1148Minerals & Rock



235.0101 37Mining Claims and Validity



235.0102 6Geotechnical Stability



235.02 3Oil & Gas



235.04 39Cave/Karst Resources



236 50Fire, Fire Risk



236.01 0Wildland/Urban Interface Cond.



236.02 12Fuel Load



240 112Biological Resources



240.01 176Ecosystem, Habitat Health



240.0102 91Fragmentation, Connectivity



240.0104 35Habitat Health



240.0104.01 20Aquatic Habitat



240.02 27Diversity, Extinctions



240.03 56Species: TES, etc.



240.0301 25T&E Species



240.0302 10Special Status Species
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Comment 
CountCode # Code Name



Resource/Rationale



241 132Vegetation



241.01 27Plant Species: TES, etc.



241.0101 11T&E Species



241.0102 13Special Status Species



241.02 18Invasive, Noxious Plant Species



242 12Timber Resource



243 392Wildlife/Animals



243.01 144Animal Species: TES, etc.



243.0101 80T&E Species



243.0102 51Special Status Species



243.0102.01 18Rosemont Talussnail



243.0103 76Migratory and Wintering Birds



243.03 2Invasive Animal Species



244 55Domestic Livestock



249 65Facilities, Structures



249.01 81Utility Corridors, Sites



249.02 7Research, Educ. Facilities



249.04 5Hydroelectric



250 156Transportation System



250.01 257Traffic Volume



250.0101 333State Road 83



250.02 132Road Repair and Maintenance



260 255Recreation



260.01 5User Conflicts



260.02 56Rec. Resource Usability



260.03 33Public Access (to site and roads)



260.04 26Recreation Places
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Comment 
CountCode # Code Name



Resource/Rationale



260.0402 39Arizona National Scenic Trail



260.0403 6Santa Rita Backcountry Touring Area



270 75Lands, Condition, Designation



270.02 22Wilderness, Roadless Character



270.03 11Adjacent Lands



270.04 6Private Property/Inholdings



270.06 85Federal Lands



270.08 1Boundary Management



280 464Econ. & Social Conditions



281 2652Econ. Conditions, Values



281.01 13Econ. Values



281.02 456Econ. Analysis Results



281.03 370Econ. Impact Results



281.0301 385Tourism



281.0302 2079Job Creation



282 169Social Conditions and Values



282.01 183Quality of Life



282.0101 3Value to Families, Disabled, etc.



282.0102 12Spiritual Values, Solitude



282.0103 2Traditional Way of Life



282.0104 3American Indian Values



282.0105 588Scenery, Visual Resources



282.0105.01 131Scenic byway (SR 83)



282.0105.02 8Arizona National Scenic Trail



282.0106 81Noise



282.0107 262Dark Skies



282.02 665Health, Safety
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Comment 
CountCode # Code Name



Resource/Rationale



282.03 202Cultural, Hist., Anthro. Resources 



282.0301 40Historic and Cultural Sites



282.0302 4Traditional Collection Areas



282.0303 10Burials



282.0304 10Traditional Cultural Property



282.04 234Future Generations



282.05 15Justice



282.07 613Trust, Credibility



Total Comments for Resource/Rationale 25249



Document



401 5General



Total Comments for Document 5



Early Attention



502 4Notice of appeal or litigation



503 0Proposed new alternative



504 18Requires detailed review



505 0Government entities



506 22Request public meeting, etc .



507 22Requests for Information



507.02 24Request Documents or Info



507.03 45Mailing list or nothing to code 



507.04 2Remove from mailing list 



507.05 7Confirm receipt of letter



508 11Comment Period Extension



Total Comments for Early Attention 155
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Comment 
CountCode # Code Name



Other



801 233Alternative 1 – No Action



802 4Alternative 2 – Proposed Action



803 3Alternative 3 – Phased Tailings



804 289Alternative 4 – Barrel



805 4Alternative 5 – Barrel Trail



806 7Alternative 6 – Scholefield-McCleary 



808 216Duplicate Letter



Total Comments for Other 756
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Appendix C 



Public Concern List 



Introduction 
Public Concerns are derived directly from public comment. Each represents the gist of a statement of 



concern made by the public. Concerns may be derived from one person’s input, but often represent the 



view of many respondents. They are intended to aid the planning team in characterizing the issues to be 



analyzed in subsequent stages of the planning process. They may also provide a framework for preparing 



responses to public comment. Primarily, public concerns serve to guide readers to public comment on 



specific topics. As such, this index is intended to be used as a supplement to the issues identified in the 



Executive Summary.  
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Appendix D 



Demographics 



Introduction 
Demographic analysis presents an overall picture of respondents: where they live, their general 



affiliation to various organizations or government agencies, and the manner in which they respond. 



The database CARA uses contains public comment organized under subject categories (see 



Appendix B), and demographic information. This kind of database can be used to isolate specific 



combinations of information about public comment. For example, a report can show public comment 



from certain geographic locations or show comments associated with certain types of organizations. 



Thus demographic coding, combined with comment coding, allows managers to use the database to 



focus on specific areas of public concern linked to geographic area, organizational affiliation, and 



response format. 











Rosemont Copper Project (24544)



Formal - DEIS
Adam Shaw (ashaw@fs.fed.us)



Project:
Project Manager:
Comment Period:



Delivery Type Report



Generated: 2/29/2012 3:51 PM10/11/2011 - 1/31/2012Period Dates:



Delivery Type Letter 
Count



Signature 
Count



1136 1158CARA Web-portal



2000 2045Carrier: USPS, UPS, FedEx, 
etc.



20958 21062Email



39 39FAX



546 554Meeting Comment Card



78 78Personally delivered, oral, 
including telephone



41 43Personally delivered, written



488 488Transcript or notes of oral 
meeting comments











Delivery Type Letter 
Count



Signature 
Count











Rosemont Copper Project (24544)



Formal - DEIS
Adam Shaw (ashaw@fs.fed.us)



Project:
Project Manager:
Comment Period:



Letter Type Report



Generated: 2/29/2012 3:51 PM10/11/2011 - 1/31/2012Period Dates:



Letter Type Letter 
Count



Signature 
Count



877 883Duplicate



18415 18480Form



723 736Form Plus



76 76Master Form



5208 5307Unique











Letter Type Letter 
Count



Signature 
Count
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Formal - DEIS
Adam Shaw (ashaw@fs.fed.us)



Project:
Project Manager:
Comment Period:



Organization Type Report



Generated: 2/29/2012 3:51 PM10/11/2011 - 1/31/2012Period Dates:



Organization Type Letter 
Count



Signature 
Count



4 4Academic/Professional Society



3 3American Indian Govt. Agency /Elected Official



4 4Civic or Place-Based Groups (Kiwanis, Elks, 
Community Council, Planning Cooperative)



3 3County Government Agency /Elected Official



42 42Environmental Conservation/ Preservation



9 9Federal Agency/Elected Official



22 22Mining (locatable)



3 3Multiple Use or Land Rights Organization



2 2Municipal/City Government Agency /Elected Official



86 86Other



13 86Other



86 20Other



13 20Other



1 1Recreational (incl. permitees)



34 34State Government Agency /Elected Official



390 391Unknown



2 2Utility Group (water, electrical, gas)











Organization Type Letter 
Count



Signature 
Count
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Formal - DEIS
Adam Shaw (ashaw@fs.fed.us)



Project:
Project Manager:
Comment Period:



Organized Letter Campaign Report



Generated: 2/29/2012 3:51 PM10/11/2011 - 1/31/2012Period Dates:



Form Set Name Letter 
Count



Signature 
Count



Form 
Count



Form Plus 
Count



Master 
Letter #



2 21 0250Form Set: Master Letter 
#250



12 1210 112245Form Set: Master Letter 
#12245



2 21 010391Animal Protection Institute 
Form



11 1110 012249Form Set: Master Letter 
#12249



2 21 08987Form Set: Master Letter 
#8987



2 20 14745Form Set: Master Letter 
#4745



49 508 3811187Form Set: Master Letter 
#7698



2 21 03901Form Set: Master Letter 
#3901



2 21 03882Form Set: Master Letter 
#3882



2 21 0422Form Set: Master Letter 
#422



2081 20862039 414327Rosemont Copper Project 
DEIS:Rec



5443 54495361 8116461Form Set: Master Letter 
#16461



11 1110 012262Form Set: Master Letter 
#12262



12 1211 012253Form Set: Master Letter 
#12253



4 42 110427Form Set: Master Letter 
#10427



4 40 34498Form Set: Master Letter 
#4498



12 1211 013264Form Set: Master Letter 
#12244











Form Set Name Letter 
Count



Signature 
Count



Form 
Count



Form Plus 
Count



Master 
Letter #



14 1511 24879Form Set: Master Letter 
#4879



3 30 24080Form Set: Master Letter 
#4080



2 21 03028Form Set: Master Letter 
#3028



2 21 023468Form Set: Master Letter 
#23468



2 21 011Meeting Date Change



2 21 04000Form Set: Master Letter 
#4000



2 21 010722Form Set: Master Letter 
#10722



2 21 04335Form Set: Master Letter 
#4335



12 1211 012258Form Set: Master Letter 
#12251



4 41 07850Form Set: Master Letter 
#7850



476 494423 52590Sierra Club



3 32 04881Form Set: Master Letter 
#4881



10 100 989Form Set: Master Letter 
#78



20 2016 312926Form Set: Master Letter 
#12926



872 883761 8516142Form Set: Master Letter 
#16142



2 20 14380Form Set: Master Letter 
#4380



2 21 0270letter 270



10 109 012246Form Set: Master Letter 
#12246



12 1211 012248Form Set: Master Letter 
#12248



12 1211 012250Form Set: Master Letter 
#12250



3 30 24078Form Set: Master Letter 
#4078



6 61 44336Form Set: Master Letter 
#4336



2 21 07548Form Set: Master Letter 
#7548











Form Set Name Letter 
Count



Signature 
Count



Form 
Count



Form Plus 
Count



Master 
Letter #



11 1110 012247Form Set: Master Letter 
#12247



2 21 025188Rosemont Copper DEIS: 
Circle Z Ranch



2 20 14342Form Set: Master Letter 
#4342



12 1211 012252Form Set: Master Letter 
#12252



1607 16131438 16114323Form Set: Master Letter 
#14323



2 21 0725Form Set: Master Letter 
#725



2 21 015731Form Set: Master Letter 
#15731



2 20 17507Form Set: Master Letter 
#7507



2032 20361967 6410977Defenders of Wildlife



5 54 04323Form Set: Master Letter 
#4323



2 20 17636Form Set: Master Letter 
#7636



2 21 0174Form Set: Master Letter 
#174



3 31 14354Form Set: Master Letter 
#4354



2118 21262065 524757Rosemont Copper Project 
DEIS: Water
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Organization AddressOrg. Type City StateLetter # ZIPName



American Fire Equipment 
Sales and Service 
Corporation



3107 W. Virginia Avenue Phoenix AZ 85009Papuga, AnnOther 13155



American Horse Council 1111, 10th street Apt 393 ALAMOGORDO NM 88310Himanka, Philip14111



Arizona Chamber of 
Commerce and Industry



3200 N Central Ave Phoenix AZ 85012Hamer, Glenn15709



Arizona Contractors 
Association, Inc.



3033 N Central Ave. Phoenix AZ 85012Jones, DavidOther 12769



Arizona Department of 
Environmental Quality



7272 Indian School Road Scottsdale AZ 85251Hiser, EricState Government 
Agency /Elected Official



2969



Arizona Geological Society 5050 North Siesta Drive Tucson AZ 85750Kamilli, RobertAcademic/Professional 
Society



15724



Arizona House of 
Representatives



1700 West Washington Phoenix AZ 85007Pratt, FrankState Government 
Agency /Elected Official



2946



Arizona House of 
Representatives



1700 West Wahsington Phoenix AZ 85007Harper, Jack W. State Government 
Agency /Elected Official



2948
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Organization AddressOrg. Type City StateLetter # ZIPName



Arizona House of 
Representatives



House of Representatives Phoenix AZ 85007McLain, NancyState Government 
Agency /Elected Official



9078



Arizona House of 
Representatives



1700 West Washington, Suite 
H



Phoenix AZ 85007-
2844



Tobin, AndyState Government 
Agency /Elected Official



10408



Arizona House of 
Representatives



1700 West Washington, Suite 
H



Phoenix AZ 85007-
4480



Ugenti, MichelleState Government 
Agency /Elected Official



10427



Arizona House of 
Representatives



1700 West Washington, Suite 
H



Phoenix AZ 85007-
2844



McGee, KateState Government 
Agency /Elected Official



10429



Arizona House of 
Representatives



1700 West Washington, Suite 
H



Phoenix AZ 85007-
2844



Ash, CecilState Government 
Agency /Elected Official



10433



Arizona House of 
Representatives



1700 West Washington, Suite 
H



Phoenix AZ 85007-
2844



Montenegro, SteveState Government 
Agency /Elected Official



10434



Arizona House of 
Representatives



1700 West Washington, Suite 
H



Phoenix 85007-
2844



Court, SteveState Government 
Agency /Elected Official



10435



Arizona House of 
Representatives



1700 West Washington, Suite 
H



Phoenix AZ 85007-
2844



Pratt, FrankState Government 
Agency /Elected Official



10453



Arizona House of 
Representatives



1700 West Washington Phoenix AZ 85007Carter, HeatherState Government 
Agency /Elected Official



14028



Arizona House of 
Representatives



State of Arizona Phoenix AZ 85007Jones, RussState Government 
Agency /Elected Official



14112



Arizona House of 
Representatives



1700 West Washington, Suite 
H



Phoenix AZ 85007-
5503



Carter, Heather State Government 
Agency /Elected Official



25190



Arizona House of 
Representatives



1700 West Washington, Suite 
H



Phoenix AZ 85007-
2844



Barton, Brenda State Government 
Agency /Elected Official



25315



Arizona House of 
Representatives



1700 West Washington, Suite 
H



Phoenix AZ 85007-
2844



McGee, Kate State Government 
Agency /Elected Official



25316



Arizona House of 
Representatives



1700 West Washington, Suite 
H



Phoenix AZ 85007-
2844



Montenegro, Steve State Government 
Agency /Elected Official



25317
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Arizona House of 
Representatives



1700 West Washington, Suite 
H



Phoenix AZ 85007-
2844



Court, Steve State Government 
Agency /Elected Official



25318



Arizona State Land 
Department



1616 W. Adams Phoenix AZ 85007Ojeda, RubenState Government 
Agency /Elected Official



14221



Arizona State Legislature 1700 W. Washington St. Phoenix AZ 85007Klein, LoriState Government 
Agency /Elected Official



14059



Arizona State Legislature 1700 West Washington Phoenix AZ 85007Klein, Lori State Government 
Agency /Elected Official



25191



Arizona State Senate 1700 West Washington, Suite 
S



Phoenix AZ 85007-
2844



Melvin, AlState Government 
Agency /Elected Official



10417



Arizona State Senate 1700 West Washington, Suite 
S



Phoenix AZ 85007-
2844



Shooter, DonState Government 
Agency /Elected Official



10431



Arizona State Senate 1700 W. Washington Street Phoenix AZ 85007Lopez, LindaState Government 
Agency /Elected Official



10486



Arizona State Senate 1700 W. Washington Phoenix AZ 85007Pierce, SteveState Government 
Agency /Elected Official



13156



Arizona State Senate 1700 West Washington Phoenix AZ 85749Griffin, GailState Government 
Agency /Elected Official



25180



AV Innovations Inc. 4408 E Speedway Blvd Tucson AZ 85712Teague, KennethOther 14118



Boaz, Inc. P.O. Box 31915 Tucson AZ 85751Boaz, Jim3047



Bonita Steel Builders, Inc. PO Box 77777 Tucson AZ 85703Matthews, JoelOther 12744



Borderland Construction 
Company Inc.



PO Box 27406 Tucson AZ 85726Allen, TobyOther 14034



Bureau of Land 
Management - Tucson



12661 East Broadway 
Boulevard



Tucson AZ 85748Bellew, BrianState Government 
Agency /Elected Official



24484



Cheniae & Associates, 
Inc.



20280 N. 59th Avenue Glendale AZ 85308CHENIAE, GORDON7641
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Citizens Transfer & 
Storage Co., Inc.



601 East 24th Street Tucson AZ 85713Belton, JohnOther 12768



Coalition for Sonoran 
Desert Protection



300 E University Blvd Tucson AZ 85705Campbell, Carolyn10448



Corona de Tucson Fire 
District



99 East Tallahassee Corona AZ 85641Whitehouse, Bruce487



County Administrator's 
Office



130 W. CONGRESS TUCSON AZ 85701-
1317



Huckelberry, C.Municipal/City 
Government 
Agency /Elected Official



24226



Defenders Of Wildlife 1130 Seventeenth Street, 
N.W.



Washington DC 20036Stergalas, ChrisEnvironmental 
Conservation/ 
Preservation



24508



Desert Mountain Trails 
Outfitters



16301 S. Alsip St. Tucson AZ 85736Bowers, Ro0nald14252



Earth Scrapes Excavating PO Box 69576 Tucson AZ 85737Leiber, SeanOther 14114



Escabrosa Grotto, Inc. 5642 E. Kelso St. Tucson AZ 85712Isaman, Jerry7711



Granite Construction 
Company



Box 27557 Tucson AZ 85726Richards, JamesOther 13169



Green Valley Recreation 
Hiking Club



PO Box 1074 Green Valley AZ 85622Riley, Jim Multiple Use or Land 
Rights Organization



4307



Horizon Moving Systems 3600 E 36th Street Tucson AZ 85713Dusenberry, BruceOther 13183



HT Metals 4650 S. Coach Drive, #120 Tucson AZ 85714Ruiz, CarlosOther 14120



International Dark Sky 
Association



3223 N. First Ave. Tucson AZ 85719McManus, RogerEnvironmental 
Conservation/ 
Preservation



7635



JBR Environmental 
Consultants



1553 W Elna Rae Tempe AZ 85281Thanukos, LouisOther 2972
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KP Slezak Consulting 511 Main Street Milligan NE 68406Slezak, CF, Kimberly 
Paul



9061



Laron 4255 Santa Fe Dr Kingman AZ 86401Hansen, John12771



Liberty Star Uranium & 
Metals Corp.



5610 E. Sutler Lane Tucson AZ 85712Madaris, PatriciaMining (locatable) 14040



Liberty Star Uranium & 
Metals Corp.



5610 W. Sutler Lane Tucson AZ 85712Briscoe, JamesMining (locatable) 14265



Lovitt & Touche PO Box 32702 Tucson AZ 85710Nierenberg, TinaOther 12764



Lyncarolyn Water 
Company



13325 E. Deer Mtn Trl Vail AZ 85641Bong, MikeOther 13184



Marana Chamber of 
Commerce



13881 N. Casa Grande 
Highway



Marana AZ 85653Stolmaker, EdOther 12737



Maricopa Audubon Society 4619 E. Arcadia Lane Phoenix AZ 85018Witzeman, RobertEnvironmental 
Conservation/ 
Preservation



10407



MMT Observatory P.O. Box 210065 Tucson AZ 85721-
0065



Williams, George10452



Mountain States R&D 
International, Inc.



13801 E. Benson Highway Vail AZ 85641Bhappu, RoshanMining (locatable) 19499



Northern Pima County 
Chamber of Commerce



7435 N Oracle Road Tucson AZ 85704Perry, DaveOther 12788



O'Leary Construction, LLC 3262 E. 44th Street Tucson AZ 85713O'Leary, EmmetOther 13159



O'Rielly Chevrolet 6160 East Broadway Tucson AZ 85732O'Rielly, R.B.Other 3395



Pima Assocation of 
Taxpayers



Box 35241 Tucson AZ 85740Basye, RichardOther 14130



Pima County 
Administrator's Office



Pima County Governmental 
Center



Tucson AZ 85701Huckelberry, C.H.County Government 
Agency /Elected Official



2963
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Purcell Global Mining 
Group



85086Hess, MasonMining (locatable) 12770



Rawhide Holdings Realty 6700 N Oracle Rd. #414 Tucson AZ 85704Marshall, J. DouglassOther 13175



SA Nasca Insurance 
Agency



3295 W Ina Rd Tucson AZ 85741Nasca, ScottOther 12794



Safety and Policy Analysis 
International



134 N. Understory Lane Tucson AZ 85748Stewart, Kathryn7560



Santa Cruz County 
Constituents LLC



PO Box 605 Patagonia AZ 85624Peterson, LarryOther 50



Santa Gertrudis Lane 
Road Association



P.O. Box 193 Tumacacori AZ 85640Sayre, Raymond1620



SHM Construction 2840 E. La Madera Dr. Tucson AZ 85716Miller, StephenOther 7663



Smithsonian Astrophysical 
Observatory



60 Garden St. MS-45 Cambridge MA 02138-
1516



Alcock, Charles10413



Sonoran Institute 44 East Broadway Blvd Tucson AZ 85701Brott, Emily9080



The Ashton Company, 
Inc.



2727 South Country Club 
Road



PO Box 26927 AZ 85726Ashton, HaroldOther 12761



The Empire Ranch 
Foundation



9931 E. Union Pl Tucson AZ 85748Kerekes Martin, CarlaEnvironmental 
Conservation/ 
Preservation



14293



The Hopi Tribe PO Box 123 Kykotsmovi AZ 86039Kuwanwisiwma, 
Leigh



American Indian Govt. 
Agency /Elected Official



14219



The Research Ranch 
Foundation



2335 E Elm Street Tucson AZ 85719Murfee, ElizabethAcademic/Professional 
Society



10430



The Research Ranch 
Foundation



2335 E Elm Street Tucson AZ 85719Murfee, ElizabethAcademic/Professional 
Society



10432
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The Research Ranch 
Foundation



2335 E Elm Street Tucson AZ 85719Murfee De Concini, 
Elizabeth 



Academic/Professional 
Society



14022



The State of Arizona 
Game and Fish 
Department



5000 W. Carefree Highway Phoenix AZ 85086Avey, JoshState Government 
Agency /Elected Official



24227



The State of Arizona 
Game and Fish 
Department



5000 W. Carefree Highway Phoenix AZ 85086Avey, JoshState Government 
Agency /Elected Official



25213



The Tohono O'odham 
Nation



PO Box 830 Sells AZ 84323Norris, NedAmerican Indian Govt. 
Agency /Elected Official



19512



Tucson Audubon Society 300 E UNIVERSITY BLVD TUCSON, ARIZONA 85705Green, Paul14636



Tucson Backpackers 4187 E Wading Pond Dr Tucson AZ 85712Che, John2282



Tucson Hispanic Chamber 
of Commerce



4420 E Speedway Tucson AZ 85712Marquez Peterson, 
Lea



Other 12786



U. S. Citizen 620 S Bean Ave TUCSON AZ 85701Bailey, Jen19505



United Sahuarita Well 
Owners, LLC



17051 S Alvernon Way Sahuarita AZ 85629Stallings, Donna3417



US Forest Service Proj. 
#24544



18111 S Placita de la Ceja Sahuarita AZ 85629Olson, Calvin9057



Vatican Observatory Vatican Observatory Group Tucson AZ 85721Corbally, Christopher7681



Western Watersheds 
Project



PO Box 2264 Tucson AZ 85702Anderson, GretaEnvironmental 
Conservation/ 
Preservation



14261



Wildlands Network P.O. box 16213 Portal AZ 85632Vacariu, Kim564
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Summary


Introduction and Overview


This document is a summary of public comment received by the Coronado National Forest (the Coronado) regarding the proposed Rosemont Copper Mine and accompanying Draft Environmental Impact Statement (DEIS). The comment period was October 11, 2011 to January 31, 2012. The Coronado received 24,422 responses, including transcripts of oral comments from formal public meetings and telephone calls, letters, form letters, and petitions. These responses have been analyzed using a process called content analysis, described below.


Although this analysis attempts to capture the full range of public issues and concerns, it should be used with caution. Respondents are self-selected; therefore their comments do not necessarily represent the sentiments of the public as a whole. This analysis attempts to provide fair representation of the wide range of views submitted but makes no attempt to treat input as if it were a vote or a statistical sample. In addition, many of the respondents’ reasons for voicing these viewpoints are varied, subtle, or detailed. In an effort to provide a succinct summary of all of the concerns raised, many subtleties are not conveyed in this summary.


This summary is divided into the following sections:


Introduction and Overview


Content Analysis Process


Project Background


Summary of Public Comment


The appendices to this document provide more detailed descriptions of the process used to analyze the comments received, the coding structure used by the analysts, public concern statements, and demographic data about the respondents, as well as information about the organized responses (i.e., form letters):


Appendix A—Content Analysis Process


Appendix B—Coding Structure


Appendix C—Public Concern List 


Appendix D—Demographics


Content Analysis Process


Content analysis is a method of eliciting meanings, ideas, and other information from written text, pictures, or audio or video messages. The goals of the content analysis process are to


ensure that every comment is considered,


identify the concerns raised by all respondents,


represent the breadth and depth of the public’s viewpoints and concerns as fairly as possible, and


present those concerns in such a way as to facilitate the Forest Service’s consideration of comments.


A specific method of content analysis has been developed and refined by the NEPA Services Group, a specialized Forest Service unit, for analyzing public comment on federal land and resource management agency projects and proposals. This method employs both qualitative and quantitative approaches. It is a systematic process designed to provide specific demographic information, a mailing list of respondents, identify individual comments by topic in each response, evaluate similar comments from different responses, and summarize like comments as specific concern statements. The process also provides a relational database capable of reporting various types of information while linking comments to original letters.


Through the content analysis process, the content analysis team strived to identify all relevant issues, not just those represented by the majority of respondents. The breadth, depth, and rationale of each comment are especially important. In addition to capturing relevant factual input, analysts tried to capture the relative emotion and strength of public sentiment behind particular viewpoints. 


Project Background


This section summarizes the project background information supplied in the DEIS. Some passages are quoted directly from that publication.


Per Chapter 1, “In July 2007, Rosemont Copper submitted a preliminary mine plan of operations (MPO) to the CNF, requesting approval to construct, operate, reclaim, and close an open-pit mine on and adjacent to National Forest System lands administered by the Coronado for development of the Rosemont ore deposit. The Forest Service’s review identified the need for additional information. In February 2008, the supplemental preliminary MPO was accepted for environmental review by the Coronado.” The MPO includes the following elements as part of the proposed action: 


Ore transportation systems and processing facilities


Waste rock and tailings facilities


Leach facilities


Road construction and maintenance


Electrical and water transmission lines


Other project buildings


Mitigation measures and monitoring 


Labor requirements for construction, operation, reclamation, and closure


The project would be situated on approximately 995 acres of private land owned by Rosemont Copper Company (Rosemont Copper), 3,670 acres of National Forest land, 15 acres of Bureau of Land Management (BLM)–administered land, and 75 acres of Arizona State Land Department land administered as a State Trust. An estimated 234 million pounds of copper, 4.5 million pounds of molybdenum, and 2.7 million ounces of silver would be produced annually over approximately 20 years. An additional five years would be required for mine construction and closure activities. 


The decision to be made by the Coronado is 1) whether to approve the preliminary MPO submitted by Rosemont Copper or an alternative considered in the DEIS; 2) whether to approve the MPO with modifications to satisfy federal regulations; 3) whether to require a bond (and determine an amount); and 4) whether to amend the Coronado’s National Forest Land and Resource Management Plan (Forest Plan).


Alternatives


Alternative 1: No Action


The No Action Alternative would not develop the Rosemont mine at this time. The environmental, social, and economic conditions described as the affected environment would not be affected by mine construction, operation, reclamation, or closure.  


Alternative 2: Proposed Action


The Proposed Action reflects the preliminary MPO which has been accepted as sufficient to be analyzed under the National Environmental Policy Act (NEPA) by the Coronado and the BLM. The Proposed Action contains all the elements listed previously in the project description.


Alternative 3: Phased Tailings


The Phased Tailings Alternative was developed to respond to the issues regarding impacts on water resources and visual resources. It would place dry-stack tailings in phases in McCleary Canyon, modify water controls, make the slope topography appear undulating, realign the primary access road, and relocate some plant facilities.


Alternative 4: Barrel (Preferred Alternative)


The Barrel Alternative was chosen to be the preferred alternative by the Forest Superintendent and was developed to respond to the issues regarding visual resources, cultural resources, recreation, and the surface water impacts. The alternative would avoid placement of mine waste in McCleary Canyon, instead placing all tailings and waste rock in Upper Barrel and Wasp canyons. Access roads and facility layout would be similar to the Phased Tailings Alternative, except that the tailings conveyor system would require modification to accommodate the relocated tailings facility.


Alternative 5: Barrel Trail


The Barrel Trail Alternative was developed to respond to potential impacts on visual resources and surface water.  Similar to the Barrel Alternative, mine waste would not place waste in McCleary Canyon; tailings and waste rock would instead be placed in upper Barrel, Trail, and Wasp canyons. Alternative 5 would incorporate a more varied topography to more closely replicate a natural landform, which would also necessitate a slightly expanded footprint of the tailings and waste rock facilities. 


Alternative 6: Scholefield-McCleary


The Scholefield-McCleary Alternative was developed to respond to cultural resources, riparian habitat resources, and the surface water impacts. Alternative 6 would place dry-stack tailings in Scholefield Canyon and an unnamed tributary drainage, while waste rock would be placed on the northern slope of McCleary Canyon. As a result of the relocation of mine waste to Scholefield Canyon, the primary access road would be realigned.
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Summary of Public Comment


The following is a summary of the comments received on the DEIS and reflects public sentiment on a variety of issues regarding the proposed Rosemont Copper Mine in the Coronado. These issues range in nature from the strictly procedural to the technically specific. Public comment on these issues demonstrates the interest, feelings, and concerns Americans have regarding the management of National Forest lands, the role of mining in the Coronado, the NEPA process for this project, and how the Forest Service should best analyze and address the environmental, social, and economic issues presented in the DEIS.


This section begins with a general analysis and proceeds with identification and discussion of respondents’ main areas of concern. It is divided into the following parts: 


General Analysis 


Decision-making Process, Public Involvement, and Coordination


Draft Environmental Impact Statement, Alternatives, and Analysis


Natural Resources Management


Utility Corridors and Facility Management


Transportation Systems Management


Recreation Management


Land Ownership


Economic and Social Considerations


General Analysis


Respondents were mixed in their overall response to the proposed Rosemont Copper project. Comments included both general expressions of support and opposition to the construction and operation of the mine, and frequently asked the Coronado to “make the right choice” to either approve or disallow the project. Specific rationale for respondent support and opposition varied from general social, economic, and/or environmental topics to detailed, technical critiques (addressed later in this report). Local sentiment toward the project, as opposed to “carpetbaggers” or other non-local opinion, was cited as justification for both sides of the argument.


Respondents also identified numerous minor spelling, grammar, factual, and consistency problems in the document, as well as identified a need for improvement of glossary terms and document readability. As one respondent said, “I have reviewed the DEIS online. Most of it is very dry.”


Decision-making Process, Public Involvement, and Coordination


Management Priorities


Those in favor of the Rosemont Copper project felt that natural resource extraction is a good and beneficial priority for Forest Service lands. Those in opposition stated that national forests are the people's land and should be protected for public use and therefore not used for mining. Some respondents felt that wildlife and recreational values should be the Coronado’s management priorities because of the rapid and widespread human growth in southern Arizona, and decline of available lands for wildlife and recreation.


Several respondents stated that the Forest Service should not allow the Rosemont Copper project to move forward because the project violates the multiple-use mandate of the Federal Land Policy and Management Act (FLPMA) and the Multiple-Use Sustained Yield Act of 1960. These respondents indicated that the mandate of multiple use of national forest land demands the Forest Service provide the best use, highest use for the many over the profits of a select few, and that this priority supersedes “archaic mining laws from our unenlightened industrial past.” Respondents noted that the Forest Service is not charged with regulating the exploitation of natural resources, but has a stated mission "to sustain the health, diversity, and productivity of the Nation’s forests and grasslands to meet the needs of present and future generations,” further noting that 36 Code of Federal Regulations (CFR) 219.19 states that “sustainability, composed of interdependent ecological, social, and economic elements, embodies the Multiple-Use Sustained-Yield Act of 1960 (16 U.S.C. 528 et seq.) without impairment to the productivity of the land and is the overall goal of management of the National Forest Service.” These respondents indicated that the No Action Alternative is only option that would be consistent with these stated management priorities, because the proposed actions and alternatives would require permanent significant loss of productivity of the land that the Forest Service is charged to manage. 


Consistency with Laws, Plans, and Policies


Many respondents indicated that the Forest Service should not allow the Rosemont Copper project to move forward, because approval would be based on mining laws that are “seriously out of date and inappropriate for today's environmental conditions, economy and other present day concerns.” Many of these respondents suggested that the Forest Service should modify or repeal the 1872 mining law. Respondents also pointed out that adherence to mining laws does not require wholesale approval of all MPOs; although the Forest Service cannot categorically prohibit mining or deny reasonable and legal mineral operations under mining laws, they may reject an unreasonable MPO. These respondents charged the Forest Service to not be afraid to make decisions that would change (and improve) the proposed MPO and stated that to make a Record of Decision approving the Rosemont Copper MPO (with or without changes), the Forest Service must prove that the MPO is “reasonable” in light of the “numerous detrimental effects so succinctly enumerated within the DEIS.” Other respondents provided examples of MPOs that have been denied because of excessive environmental impacts or questioned the purported consistency to the Proposed Action to elements of Multiple Use Mining Act of 1955; specifically how a shaft/cut and fill extraction alternative would “endanger or materially interfere with prospecting, mining or processing operations or uses reasonably incident thereto” or how an open pit mine would be consistent with “ local customs or rules of miners in the several mining districts.” Respondents also noted that such rights do not attach to the rights-of-way and other FLPMA-required approvals needed for the pipelines, transmission lines, etc., which cannot be authorized by the 36 CFR 228 or 43 CFR 3809 plan of operations approval process. 


Some respondents indicated that under mining laws, claims are valid only if they contain the "discovery of a valuable mineral deposit" and that the validity of the claims has not been demonstrated to date. Respondents stated that the Forest Service has violated both the 1872 Mining Law and FLPMA by not requiring Rosemont Copper to pay Fair Market Value for the use of public lands not covered by valid mining claims, based on the lack of any evidence that the vast majority of the mining claims contain locatable minerals and the requisite discovery of a valuable mineral deposit. Respondents recommended that the Forest Service conduct a discretionary validity exam and noted they are not precluded by law from doing this.


Other respondents based their opposition to the project on demonstrated or potential violations of other federal laws (Clean Air Act, Clean Water Act, Endangered Species Act, Migratory Bird Treaty Act, Organic Act, etc.); inconsistency with a variety of local and municipal policies; and/or inconsistency with the current Forest Plan. Many respondents opposed the amendment of the Forest Plan to permit approval of the Rosemont Copper EIS, expressing concern that the Forest Service would choose to weaken the standards and guidelines implemented to protect important public land resources, instead of modifying the project to meet those standards—and, at the same time as (but outside of) the ongoing land use plan revision process. 


Respondents stated that the Forest Plan should be dynamic but not so changeable “that their essence is overturned every time some proposal…comes along.” Respondents further indicated that the DEIS downplays the impact of the proposed Forest Plan amendment on area management: “The statement that ‘[i]mplementation of the proposed forest plan amendment would not significantly alter the multiple-use goals and objectives of the current forest plan’ is incorrect and cannot remain in the environmental analysis nor be relied upon by the USFS to justify this project….clearly there will be violations of the Multiple Use Sustained Yield Act because this area which is used for recreation, grazing, supports wildlife, clean water/air… would be converted to single use area for 32 years, and then rendered unusable for centuries.” Respondents also expressed concern regarding a lack of disclosure and outreach surrounding the proposed amendment (see Public Involvement section, below).


Respondents in favor of the project indicated the project should be approved without further delay because it would comply with laws, regulations, and policies, and because the project is supported by mining laws. These respondents expressed frustration at a process that would delay approval of the project, when “Rosemont has already demonstrated environmental sensitivity and has committed to fully comply with or exceed all that is required of it by regulatory agencies.” Other respondents expressed confusion about the myriad of laws that would apply to the project, and requested clarification of what laws apply to the project and which laws would “trump” others.


Respondents pointed out that the DEIS section on relevant laws is missing certain provisions that influence this analysis, including Las Ciénegas National Conservation Area legislation and Resource Management Plan, The National Landscape Conservation System Organic Act and Science Plan, the FLPMA, and Pima County Conservation Lands and riparian preservation policies, including the Sonoran Desert Conservation Plan and the Maeveen Marie Behan Conservation Lands System, which is a part of the Sonoran Desert Conservation Plan.


Public Involvement


Respondents requested a 90-day public comment period extension and/or that the Forest Service reschedule public meetings later within the existing comment period to allow for full review of the EIS. Respondents also requested rescheduling of meetings conflicting with well-advertised, large, and important community events. Respondents requested additional meetings in Green Valley, Vail, and Corona De Tucson. Some respondents objected to Saturday meetings. 


Respondents noted that the DEIS comment period predated release of related reports and asked if they would have an opportunity to respond to the new data. Respondents requested at least one public hearing for the issuance of the Clean Water Act Section 404 permit in Green Valley, Vail, and Corona De Tucson, Sonoita, or Sahuarita. Respondents also expressed concern that the final EIS would not be available for public comment at open hearings. Some respondents offered services for a final EIS citizen's review team.


Several respondents stated that the Forest Service violated the NEPA process because there has been no notice of the proposed Forest Plan amendment; formal public notice regarding this action was not given with the DEIS release and there have been no other public notices. Other respondents accused the Forest Service of consciously circumventing the ongoing (four-year) Forest Plan revision process, in that the proposed plan has never mentioned mining, even though the plan of operation for the mine was accepted in 2007.


Respondents suggested provision of additional EIS hard copies for those without internet access, while other respondents noted that the public was not provided with information regarding the location of the two copies of the administrative record that were to be made available to the public during the comment period. Respondents also pointed out contact information errors on website and meeting materials and expressed concern that the website did not post a comment period extension notice and that electronic copies of the DEIS and several meeting posters were removed from the website before the comment period closed. Several respondents cited instances where the electronic comment submission did not work correctly, and requested clarification of the process for flagging or removing sensitive comments. Some respondents indicated their 2008 scoping comments had not been addressed—and that they had been told their comments would receive individual responses.


Many respondents provided suggestions to ensure that the public hearings process does not give preference to any point of view, including the following: 1) limiting speakers (number to be published in advance); 2) randomly selecting speakers through an openly viewed process; 3) alternating between two lines of speakers (pro-project and anti-project) to allow both sides to be equally heard; 4) randomly drawing from two separate boxes (pro-project and anti-project); 5) use of pre-numbered cards reflecting order of arrival; 6) publicizing in advance if time of arrival affects order or opportunity to speak; and 7) “prestaging” upcoming speakers to save time. Respondents suggested use of larger venues to ensure that no one is turned away and said that advertising should note any seating limitations. Many appreciated the agency presentations; others stated that they took away from commenting time, suggesting presentations be in another room or eliminated. While some respondents appreciated the extension of meetings to accommodate speakers, others felt the meetings were too long.


Influences on Decision-Making and Timeframe


Some respondents expressed concern that the Forest Service would be swayed by the number of comments received (either for or against the project) instead of basing its decision on what made the most sense. Respondents in favor of the project expressed concern that the Forest Service was being influenced by environmentalists that do not express the will of the people, but rather options of only an elite few. Many respondents expressed concern that the Forest Service was being unduly coerced or influenced by Rosemont Copper, and indicated these influences were resulting in a NEPA process that lacked transparency. Other respondents felt that more weight should be given to the opinions of southern Arizona residents. 


Respondents questioned the timeline publication of the DEIS and public comment period, noting that many related reports had not yet been released, “making it difficult to understand how the Forest Service will fulfill its statutory obligations and consider informed opinions by the public when neither you nor the public have the factual basis and analyses to understand the impacts of the proposed action.” 


Several respondents stated that the process was being rushed before key items such as the route for hauling product away or the issue of Central Arizona Project (CAP) water availability have been resolved, and also said the ongoing Forest Plan revision should be completed before a mine is even considered. Other respondents suggested that the Rosemont Copper NEPA process needed to be delayed until planning for the Arizona Scenic Trail relocation has been completed and the results incorporated into the EIS.


Respondents also suggested that economics of the project had unduly influenced the alternatives development process: “If Augusta Resource [parent company of Rosemont Copper] cannot develop the property by a minimal disturbance extraction method because of economics, it is not the Forest Service’s problem. It is not the public’s problem. This is solely the problem of August Resource, and the project should not move forward at this time. The DEIS imagines the future of the site, its reclamation and suitability as a multi-use asset, post-production. The Forest Service must also make the case that the company can fill the Rosemont Valley with waste, irreversibly destroy the valley and permanently cover mining claims that would be technologically retrievable and economically viable in the future. Prior to any Forest Service decision that an open-pit mine is the best method to exploit this mineral resource and the best use of the surrounding public resource, the Forest Service should prepare a Revised Draft EIS that includes identification and discussion of all legal evidence concerning this matter.”


Coordination with Other Agencies and Governments


Many respondents identified agencies and entities that should have been consulted in the decision-making process. These included Pima County, Army Corps of Engineers, many Arizona state government departments, the U.S. Office of Surface Mining, the U.S. Bureau of Mines, the U.S. Geological Survey, all affected railroads, the Army Board of Regents, and the boards of supervisors for Pima, Pinal, and Cochise counties. 


Several respondents expressed concern that the Forest Service appeared to ignore the recommendations of an Arizona Game and Fish Department (AGFD) impact study that concluded the Rosemont Copper Mine should not be permitted. Respondents within the AGFD itself expressed concern regarding unrealistic deadlines for agency input, unavailability of technical reports, non-responsiveness to meeting requests, and ineffective process design that did not afford the agency a meaningful role in preparing the DEIS, analyzing alternatives, or identifying mitigation measures within its area of expertise. Respondents also requested revision of DEIS text regarding evaluations to remove an alternative from the analysis, noting that the process did not include all cooperating agencies as stated in the DEIS.


Respondents asked if any of the cooperating agencies or other federal agencies with expertise had been invited to participate in the mine water supply model review. Respondents also requested clarification of the various approval processes associated with the mine, noting that the DEIS does not make clear which agencies are participating strictly in an advisory capacity and which are participating to fulfill their independent legal obligations to comply with NEPA during the course of agency decision-making. Andrada Ranch indicated that they had requested to be consulted regarding impacts to State Route 83 but were not contacted by Rosemont Copper.


Respondents requested that Empire Ranch, the BLM, the Advisory Council on Historic Preservation, and the Arizona State Historic Preservation Office (SHPO) be included as reviewing and signing parities to the Section 106 Agreement. The Arizona Wildlife Federation requested cooperator status in the proposed mitigation team. Respondents also noted the DEIS contains no record of consultation with Pima County Department of Development Services, Santa Cruz County Department of Community Development, Sonoita Crossroads Community Forum, and Pima Association of Governments.


Adequacy of Analysis


In general, respondents felt that the DEIS did not give decision-makers enough truths with which to make an informed decision, stating that in its current form, the DEIS lacked the hard science necessary to measure and predict the impact of this proposed mining operation. Some responded cited a “mass of data with no follow-up of their implications;” others stated that the DEIS “softens the negative effects of the mining operation and exaggerates the benefits.”


Respondents strongly suggested that analysis of impacts to a variety of resources, such as wildlife, water, air, climate, dark skies, traffic, socioeconomics, and recreation use, is insufficient. Respondents pointed out an array of faults and omissions, noting that their prevalence lead to other faults and omissions “in sort of a daisy chain that corrupts draft from beginning to end.” Respondents suggested a revised DEIS or supplemental EIS would be a bridge between the DEIS—a document that was not ready for publication— and the final EIS: “The DEIS's reliance on research methods, measurements, and interpretations that lack sufficient scientific rigor to analyze satisfactorily a number of possibly significant adverse environmental impacts. These issues must be addressed, corrected, and published in the form of a revised DEIS before the Final Environmental Impact Statement can be issued and the Forest Service issue a Record of Decision that will be based on the best science, methodologies, and analyses of impacts and that will be worthy of the public's confidence and respect.” 


Respondents stated that although there were many available sources of information, the DEIS exhibited a lack of due diligence, relying on biased consultants and Rosemont Copper–supplied information. Respondents suggested that local experts should be consulted, such as Dr. Todd Camenisch, Dr. Joel Fisher, Dr. Tom Purdon, and Dr. A.J. Gandolfi. Respondents further stated that the DEIS did not adequately disclose incomplete or unavailable information. One respondent also stated that the analysis team for the DEIS should include an electrical/industrial engineer, a systems engineer, hydrologist(s) with backgrounds in mineral seepage, subsidence, etc., and a mining operations planner, to better analyze impacts from the project.


Additional analysis adequacy issues specific to individual resources are discussed in the appropriate section, below.


Public Trust


Many respondents declared that public confidence in the impartiality, objectivity, and honest broker roles must be maintained and sustained throughout this process. Those in support of the project stated that all parties involved had been transparent and had followed NEPA and Council on Environmental Quality (CEQ) guidelines to the letter, and expressed confidence that Rosemont Copper would follow through with promises and that the Forest Service approval of the project would be an environmentally and socially conscientious decision that would be the best possible decision for all parties concerned.


Other respondents did not feel that the process had earned their trust. These respondents expressed concern at what they perceived as a biased and “self-serving” relationship between the Forest Service and Rosemont Copper personnel that made any kind of impartial decision impossible. Respondents identified what they termed as “heavy handed tactics, the arrogance, and lies” on the part of Rosemont Copper, and expressed concern that these behaviors were indicative of a greater lack of integrity that made it harder to believe anything Rosemont Copper said or promised. A few respondents questioned the trustworthiness of Rosemont Copper, due to the fact that they are trying to remove the permitting authority for their air quality permit from the County to the State.


Respondents expressed a lack of trust over Rosemont Copper’s intentions and follow-through on promises regarding reclamation and/or mitigation. Some respondents also expressed a lack of trust because Rosemont Copper is a foreign company, feeling that Rosemont Copper could easily pull out of the United States, leaving no recourse for the Forest Service but for taxpayers to foot the bill if Rosemont Copper did not fulfill the conditions outlined in the Record of Decision, or if they were to fail financially and file for bankruptcy. Many respondents expressed doubt that Rosemont Copper had adequate financial resources, noting that Rosemont Copper has no track record, has never operated a mine, and its owners have filed bankruptcy before. Respondents indicated that the Forest Service made an uninformed and irresponsible decision in selecting a Preferred Alternative before having adequate analysis of Rosemont Copper’s ability to provide adequate financial assurances.


Respondents also expressed a lack of trust in the data sources used for the analysis, noting that the two primary sources of data and expertise were studies conducted by firms selected and paid for by Rosemont Copper. Respondents specifically indicated that any analysis in the DEIS by TetraTech must be rejected because of possible collusion in the findings and conflict of interest (the person who managed the TetraTech projects now works for Rosemont Copper). Some respondents also expressed a lack of trust in the current consultant (SWCA Environmental Consultants [SWCA]), citing a disregard of important scoping comments, a demonstrated lack of technical skills and expertise, and unprofessional communications with agency and proponent; it was requested that SWCA be removed from the list of qualified NEPA consultants for metal mining analysis. Other respondents stated that SWCA’s ties to the mining industry may compromise their ability to be objective and expressed concerns about the level of knowledge and qualifications of some of the authors. Respondents indicated that the Forest Service and SWCA authorship duties should be more fully delineated, relevant experience of each author should be included (including time spent in the project area), and suggested that SWCA be replaced as the contractor if the Forest Service cannot identify and remove all instances of bias and distorted analysis due to conflicts of interest or lack of professional skills and expertise.


Draft Environmental Impact Statement, Alternatives, and Analysis


Purpose and Need


Several respondents suggested that the DEIS improperly defined the project's purpose and need by restricting it "to respond to Rosemont Copper's preliminary MPO to mine copper and associated minerals for which they own private mineral rights and have a possessory interest in unpatented mining claims within the project area." They requested that the purpose and need be expanded to include the underlying need for a copper mine in the area and address how these copper deposits would contribute to need for copper in the United States, and whether development of these deposits are in the nation’s best interest to be used now or left in reserve for future domestic use.


Respondents also requested that the DEIS discuss whether the stated purpose and need would require modification of the existing Forest Plan. 


Alternatives


Alternative 1: No Action Alternative


Many respondents requested the No Action Alternative for the proposed Rosemont Copper mine due to a variety of social, economic, and environment concerns. As one respondent said, “For these reasons and many others (including air quality for the entire surrounding area, dark skies issues for the Hopkins observatory, and the preservation of Native American cultural sites and other historic sites), I beseech you to take a stand of "no action" in response to the proposed Rosemont mine.” Other respondents suggested that the No Action Alternative analysis should be expanded to incorporate changes throughout the project’s operation and closure to better capture changing baseline conditions for comparison to other action alternatives. It was also requested that the No Action Alternative incorporate existing local and regional planning documents into the discussion of baseline conditions. 


Several respondents stated that by crafting the purpose and need too narrowly, the Coronado restricted the range of alternatives that could be considered for analysis. In particular, concern was expressed that the No Action Alternative could not be considered a viable alternative for analysis. Respondents recommended that the Coronado re-evaluate the accuracy of the statutory right to mine conferred by the General Mining Law of 1872, based on an examination of the validity of Rosemont Copper’s mining claims, to determine whether the No Action Alternative could be a viable alternative for consideration. 


Alternative 2: Proposed Action


One respondent recommended that the EIS identify that Alternative 2 is the Proposed Action. Other respondents requested additional information on the Proposed Action, including 1) additional discussion of SXEW technology; 2) information on where the mine’s high-voltage power lines and towers would be located; 3) evaluation of the need for a sewage treatment facility; and 4) re-evaluation of the space requirements for the various mine components.


Alternative 3: Phased Tailings


Several respondents noted that the Phased Tailings Alternative was more developed than the Preferred Alternative in the DEIS. No other comments on this alternative were received during the public comment period.


Alternative 4: Barrel


Numerous respondents expressed support for the Barrel (or Preferred) Alternative, stating that “the Barrel Alternative would seek to mitigate environmental side-effects and damage by the mine.” Other respondents referred to the alternative as a “fair option” and thanked the Coronado for choosing the alternative, while one respondent stated that the alternative helped reduce their concern over project impacts to Davidson Canyon’s status as an “Outstanding Arizona Water” as defined by the Arizona Department of Environmental Quality.


However, some respondents commented that the Barrel Alternative is 1) inconsistent with the current Forest Plan, and 2) that effects analysis was not sufficient for this alternative. Other respondents noted significant adverse resource impacts from the alternative, including a loss of hunter days and increase in particulate matter. Mitigation effectiveness for the alternative was also a concern. “Although the Barrel Alternative was chosen by the Forest over the preferred alternative, impacts to critical elements impacting health, safety, and sustainability of natural resources remain unmitigated at a satisfactory level.”


Alternative 5: Barrel Trail and Alternative 6: Scholefield-McCleary


Similar to Barrel Alternative comments, one respondent stated that effects analysis for these alternatives may be inadequate, due to discrepancies in reported disturbance acreage and copy/pasting errors. No other comments on these alternatives were received during the public comment period.


New Alternatives


Alternatives identified for analysis by respondents included a block cave alternative, recycling or reducing copper or using existing mines, identifying alternative locations for mining, developing alternative extractive methods such as underground mining or using more modern methods, and scaling down the project size. Several respondents also provided alternatives for specific aspects of the project design, including that the water supply should use CAP water exclusively, use of alternative energy sources, such as a natural gas pipeline instead of transmission line, or consideration of other transportation routes other than State Route 83, such as the use of rail lines. Most of these alternatives were previously evaluated and eliminated from further analysis as part of the DEIS but were suggested again as alternatives by respondents.


Two respondents requested that the EIS identify the environmentally preferred alternative. Other respondents suggested the need for an action alternative that would not require altering the Forest Plan; they indicated that failure to have such an alternative is evidence that the alternatives development process is flawed.


Alternatives Eliminated from Analysis


General concern was expressed by several respondents that some alternatives eliminated from analysis warranted additional consideration in the EIS. Respondents in particular requested a re-analysis of alternatives that prevent the formation of the mine pit lake, as well as eliminated seepage and long-term treatment from waste rock, tailings, and heap leach facilities. These included a continuous, complete, or partial backfill alternative; change in duration of mine operation; and an alternative that shut down plant operations during extreme weather events. Respondents also recommended that the Coronado reconsider the use of effluent for the mine’s water supply. 


Issues


Several new issues were identified by respondents for analysis in the EIS, including energy use, Technologically Enhanced Naturally Occurring Radioactive Materials (TENORM), breakdowns in facility function, mine perimeter safety, and accidental or intentional damage or destruction of mine facilities. Respondents also suggested an evaluation of waste management and minimization, and a contaminated lands section in the EIS. 


Effects Analysis


Respondents stated that the impacts of the proposed project are inadequately evaluated in the DEIS since they are compared with those of a No Action Alternative that is frozen in time. Respondents also stated that the irretrievable and irreversible commitment of resources analysis and cumulative impact analysis were insufficient and that the list of past, present, and reasonably foreseeable projects was incomplete or inconsistent across affected resources. In particular, several respondents stated that the cumulative impacts analysis failed to evaluate the potential for development and operation of nearby mining claims. Respondents also requested that utility line and secondary access road impacts be incorporated into the cumulative impact analysis for all resources. Additional cumulative or irretrievable/irreversible resource issues specific to individual resources are discussed in the appropriate section, below.


One respondent requested that the EIS provide a discussion of the term “significant” under CEQ regulations.


Natural Resource Management


Respondents expressed both support and opposition to the project due to perceived natural resource outcomes. Rationale for support consisted of a general belief that the project would minimize environmental impacts, including water use, through improved technology, a reduced footprint, and other reclamation activities, while opponents cited a variety of environmental impacts, as well as insufficient mitigation measures, enforcement and monitoring as justification to choose the No Action Alternative and not allow the mine to go into operation. These concerns are further expanded by resource in subsequent sections. 


Water Resources


Respondents in support of the project cited the protection and conservation of water, noting that the project would use less water than other mining projects or other industries (such as pecan orchards) and felt that the regulations would protect water resources and result in an overall improvement to water quality. Respondents also cited the regulation of water use as further protecting availability of water supplies.


Respondents in opposition to the project expressed concern with water quality and quantity impacts as well as the quality of surface and groundwater  analyses, citing instances where data appeared to be incomplete or questionable. Respondents also stated that mineral and geology (including seismic stability) studies of the area are insufficient and that these resources need to be further analyzed to truly understand potential impacts to surface water and groundwater from the proposed mining facilities and mining methods. 


Concerns regarding water quality and quantity are discussed separately in the subsections below; however it should also be noted that many respondents indicated that the DEIS does not fully address landscape ecology–level, full–water cycle concerns, and does not adequately acknowledge the relationship between surface water and groundwater impacts on watershed health. 


Water Quality


Many of the concerns related to water quality impacts centered on potential groundwater or surface water contamination from the pit lake, waste rock facility, and heap leach facility. Respondents stated that the DEIS failed to analyze the combined effects of potential seepage from all three of these facilities, indicating that this is a reasonably foreseeable scenario that must be examined. Respondents also expressed concern with the scarcity of kinetic test sampling that was used in modeling, noting that this could result in an underestimation of impacts to water quality. 


Respondents with comments about the pit lake related to water quality expressed concern with the vast quantities of elevated metals in the lake (arsenic, lead, mercury, and other toxic metals) that could leach into groundwater, pointing out that thallium would be in excess of water quality standards and that selenium and zinc would be in excess of the aquatic water quality standards that should be applied to this facility, which is, in fact, a lake. (The proponent, however, stated that the pit lake is incorrectly characterized as a surface water in the DEIS.) Respondents also requested clarification as to whether or not the chemistry of the pit lake is being compared to acute or chronic surface water standards, and requested a scientifically valid justification provided for whichever one is used. 


Respondents expressed concern about water quality impacts to aquifers from groundwater draining into the pit lake, and questioned why the option of backfilling the lake (as is done in other areas) was not considered in the alternatives. Respondents indicated that the DEIS needs to further clarify the nature of the water in the pit lake using appropriate samples from the Santa Rita Mountains in the modeling, and questioned the use of a precipitation chemistry record collected from 200 miles away from the project site and at a significantly lower elevation. Proponent comments suggested that the DEIS incorrectly characterized the nature of pit lake waters and their relationship to aquifers and indicated that the pit lake 1) would remain at neutral pH levels because of the buffering by the limestone/carbonate walls, and 2) would be a sink that would capture and contain groundwater, thus not impacting any aquifer areas outside the capture zone. Respondents also indicated that the analysis in the DEIS does not include Rosemont Copper's immediately adjacent patented mining claims which would nearly triple their pit size, if developed. 


Respondents expressed concern with the potential water quality impacts from the heap leach facility, in particular the seepage of chemicals such as lead, arsenic, mercury, and other elements that could find their way into potable water, either now or far in the future. Respondents questioned the proposed plan to encapsulate the heap leach facility waste rock, and requested clarification of whether such a design has ever been shown to provide effective encapsulation in practice. Respondents requested clarification of why waste rock, in and of itself a potential contributor to water and soil contamination via acid seepage, would prevent this infiltration. Respondents also stated that the DEIS fails to empirically support the conclusion that “any seepage infiltrating to groundwater beneath the heap leach facility is expected to move toward the mine pit lake,” and cited data to indicate that the opposite could be expected to occur. Respondents noted the absence of the referenced “long-term maintenance plan” to ensure treatment of heap leach facility seepage via “passive treatment systems” and indicated that because of the potential cost of treatment, Rosemont Copper’s plan for collection and treatment of seepage must be made available to the public in a supplemental EIS.  Other respondents also stated the EIS must consider the effects on groundwater, surface water, and ecosystems in the event the acidic heap leachate continues to discharge and cannot be treated or collected and disposed.


Respondents with comments about the waste rock related to water quality stated the DEIS conclusion that “no seepage is expected from the waste rock storage areas” is unsupported by any analysis or explanation. Several respondents also requested clarification regarding the statement that seepage could occur under “large precipitation events,” noting that these events need to be quantitatively defined and empirically tied to the analysis of estimated seepage water quality. 


Respondents stated that the proposed dry stack tailings method is unproven in the Southwest and felt that due to the severity of rainstorms, topsoil would run off in stormwater before it could be contained. Other respondents indicated that the DEIS failed to fully address how water quality in the runoff generated from waste rock and tailings would be monitored, and how pollutants would be collected and disposed of, and requested that more specifics be provided in a revised or supplemental DEIS. 


Respondents also stated the DEIS does not examine the impact that catastrophic events such as sulphuric acid spills, severe flooding, and extreme weather events would have on water quality. Respondents indicated the plan must also address potential impacts of heavier rainfall due to climate change, stating that the DEIS does not currently adequately describe the surface water management structures that would be put in place to convey storm events that occur upgradient of the pit, operating facilities, and waste rock and tailings storage areas. Respondents indicated the revised or supplemental DEIS should state the size and volume for stormwater control ponds and indicate how the sediment would be periodically removed without damaging the liners. Respondents also requested clarification of the purpose of the compliance dam furthest downstream in Barrel Canyon.


Several respondents stated that the reported 5% change in sediment yield to Davidson Canyon has no basis and is unaccompanied by any supporting evidence, noting that extremely small surface disturbances, especially in headwaters, have the potential to cause significant and long-lasting downstream impacts to surface water quality. Respondents also noted that sediment delivery to other streams and washes was not analyzed and indicated that the DEIS does not adequately justify leaving other streams and washes out of the analysis. 


Respondents also stated that the locations of the compliance monitoring wells should be reassessed, as several are upgradient, and others are too far away from the project area to allow for timely response. It was suggested that one well be located in a known shear zone or fault zone. Respondents also suggested that the proposed monitoring and reporting water quality “annually” was unsatisfactory, suggesting as a minimum, monthly reporting should be required, with weekly updates preferred. 


Water Quantity


Respondents in support of the project cited Rosemont Copper’s plan to use significantly less water than previous mines in the area (or other industries in the area) and stated that any future water (such as purchased CAP allotments) that is recharged south of Green Valley would ultimately benefit the entire region. Supporters also noted that the CAP strategic plan would be furthered by Rosemont Copper’s plans to build a pipeline and recharge CAP water in the upper Santa Cruz Basin. Supporters stated that Rosemont Copper should be applauded for planning to be a zero water user over the life of the mine, as well as for buying seven or eight years' worth of water use and putting it into the aquifer.


Respondents’ opposition to the project related to water quality centered on the high quantity and lack of limits of proposed water usage. Respondents stressed the extreme scarcity of the area’s water supply (both groundwater and CAP water), and the impacts that this level of water depletion would have on current populations, the ability of the area to grow, and the potential for even more severe water shortages due to climate change and ongoing drought. 


Respondents were especially concerned that the project would use groundwater over CAP water (or another water source) and suggested that more serious consideration of use of water resources other than groundwater was essential. Many respondents suggested “CAP-only,” “treated effluent” and “100% continuous backfill” alternatives to reduce impacts to water resources. Respondents, noting that the Forest Service had previously eliminated an effluent-only alternative because there was no “guarantee” of availability or permits, concluded that if that were sufficient rationale, then all discussion of CAP water as a future water source and mitigation measure would therefore also have to be eliminated from the analysis—because there is also no guarantee of availability—or else the other alternatives must be reconsidered in a revised or supplemental EIS. Respondents also questioned the assertion that the dry stack tailings method would actually use less water, suggested that the mining water use is currently underestimated in the EIS, particularly if the proposed method did not work as planned.


Additional respondents’ reasons for the opposition to project use of groundwater varied, but generally cited the following concerns: 


Impacts to the natural environment from the use of groundwater (local water sources, riparian areas, wildlife): “The enormous quantities of water projected to be withdrawn from the aquifers east and west of the Santa Rita range will have a frightening impact on plant, animal, and human life. All of the forests carpeting the Santa Ritas from the north all the way to the south will be diminished or destroyed if the life-giving groundwater drops severely.” 


Impacts to humans from the use of other water that would be needed to replace supplies (bad taste; more expensive; unguaranteed, over-allocated supply). “The Rosemont mine can take our precious groundwater from the Southern Arizona’s aquifer without the consent of the area’s people. And then in return this concerned Southern Arizona area will receive the unguaranteed C.A.P. Where’s the common sense in this matter?”


Concern that the excessive use of groundwater would decimate other industries in the area, such land development, pecan orchards, and ranches, resulting in a net loss of jobs. “Our aquifer cannot sustain another copper mine. The area of Green Valley and Sahaurita are growing communities and will not have adequate clean water to accommodate our citizens and the existing pecan industry without the contamination of the mine.”


Lowering of water table and concerns that wells would go dry with corresponding loss in property values: “DOES ANYONE CARE THAT MY WELL WILL GO DRY?”


Potential subsidence from withdrawal: “We do have Kartchner Caverns and Colossal Cave in this area. Isn't it possible that a collapse could occur with the draining of the aquifer?”


Cumulative impacts to water supplies: “Wildcat Silver, Rosemont Copper and other mineral extraction companies threaten the availability and access to our water resources. Each of the proposed mines plans to consume approximately 720,000 gallons of ground water per day. This is equivalent to 7,200 people’s water each day. There are 4 planned mines in the development and approval process. If these 4 mines become operational that is equivalent to 28,800 people’s water each day!”


Respondents stated that the assumption that Rosemont Copper will and can replace the water it takes from southern Arizona communities is not reasonable because there is no legal commitment in place to facilitate this and the assumption is based on a centralized model of water control in the Tucson area that is in the process of being decentralized. Respondents expressed concern that the project was exempt from groundwater laws and that there were no legal limits placed on the amounts that Rosemont Copper would be able to extract: “Rosemont will be allowed to withdraw unlimited amounts of water from the existing limited water supply of the Santa Rita aquifer. This will affect the future of water available to the one million residents of the greater Tucson [area] and people living in surrounding areas.” 


Respondents also expressed concern that the modeling in the DEIS presents a conservative prediction (i.e.. the best-case scenario) particularly because of the potential for greater dewatering due to fractured geology; respondents  were specifically about the methodology used to predict impacts to basins in the area. These respondents identified a variety of highly specific and technical issues, errors, and/or inconsistencies associated with water models, as well as conclusions that they felt were not adequately supported by the data. Several respondents requested an independent peer review of the mine water supply model to identify deficiencies in approach and execution of the modeling. Respondents also questioned various aspects of the Tetra Tech model, and recommended that the characterization of the two studies as being “completely independent” be corrected in the DEIS, as the studies do share some components. Respondents indicated that inadequacies and uncertainties of modeling should be fully disclosed and stated that any uncertainty regarding hydrologic features of the area does not relieve the Forest Service of the responsibility to discuss mitigation of reasonably likely impacts.


Respondents expressed frustration that the DEIS did not quantify impacts more specifically: “During mining the loss of water from the groundwater basin...would represent an increase of water loss from the aquifer of 9% to 75%. Saying that the water loss is between 9% to 75% is basically saying that there is not enough data to make an accurate estimate of the loss to the aquifer.” Respondents indicated that the DEIS’s current inability to truly quantify water use could make it subject to legal challenges. Respondents indicated that the Forest Service must augment the water resources analysis to disclose impacts to the entire aquifer, including drawdown impacts both to individual wells as well as to human water supplies for a wider area, including the town of Patagonia: “ The DEIS fails to define which wells in the local area will be affected by the mine and the mine’s use of water. It does not sufficiently quantify the water that is available for the homeowners in the area …at a minimum, the DEIS needs to show a detailed water model backed up by computer analyses of the entire watershed and include climactic impacts before claims of water sufficiency can be substantiated.” Respondents also expressed concern about loss of water due to the evaporation from the pit lake, stating that the EIS fails to adequately quantify losses to evaporation that would occur from the continuing groundwater drawdown into the pit lake for hundreds of years into the future. Comment from the proponent suggested that the EIS incorrectly characterized pit lake evaporation as being equal to aquifer water loss. 


Residents indicated that the DEIS must identify an appropriate compensation process and damage amount (per Arizona Revised Statutes 45-543) to well owners as well as to other water users in the area, if the impact to groundwater is greater than expected. 


Respondent concerns regarding surface water quantity centered on flow reductions in Cienega Creek/Davidson Canyon waterways, Cienega Creek wildlife refuge area and conservation area, Patagonia Sonoita Creek, Pantano Wash, the Rillito River, and the Santa Cruz River. Many of these comments focused on the designation of portions of Davidson Canyon and Cienega Creek as an Outstanding Arizona Water by the Arizona Department of Environmental Quality. Respondents also noted that Cienega Creek and tributaries Mattie Canyon and Empire Gulch are suitable to recommend to Congress as "scenic" for inclusion in the National Wild and Scenic Rivers System. Respondents expressed concern that drops in water tables and changes in surface flows would affect these areas, resulting in fewer streams and less surface water flowing, which would cause the vegetation to die and negatively impact the wildlife, changing the face of the landscape.


Respondents called attention to the “significant” uncertainty in stream flow modeling: “Because the level of uncertainty is so large in the results of the groundwater flow model in general, but more acutely, in the stream flow predictions, it is fair to say that based on the modeling it is impossible to conclude whether the proposed project may have no impact to stream flow or whether it may dry up all of Cienega Creek.” Respondents requested a more robust analysis of impacts to surface water, including the full perennial length of Davidson Creek. 


Respondents also indicated that the mitigation identified in the EIS would be ineffective to compensate for the potential loss of stream flow in Cienega Creek and Davidson Canyon, particularly considering the uncertainty of the modeling and that the unknown geologic structure of the area could result in a situation dramatically different than the modeled outcome, and suggested that additional (off-site) mitigation opportunities be identified.


Many respondents expressed concern about the direct and indirect impacts to riparian and wetlands areas within the Santa Rita Mountains, specifically Davidson Canyon, Cienega Creek, Patagonia Sonoita Creek, Empire Gulch, and Gardner Canyon. Respondents suggested that although the DEIS acknowledges the direct loss of riparian areas in a spatial way, it does not fully disclose the high value of riparian habitats to wildlife, area vegetation, water quality, or other aspects of the natural environment. Respondents also indicated that the DEIS does not fully articulate the relationship between riparian and wetlands areas and groundwater, and disagreed with the conclusion that the modeled decreases in groundwater would be unlikely to cause large changes in riparian vegetation extent or health. Respondents with concerns about the potential loss of seeps and springs (particularly within McCleary, Wasp, and Barrel canyons, and Trail Canyon washes), indicated that these impacts have not been thoroughly documented in the DEIS. Some respondents requested that meaningful mitigation be developed for the loss of springs and seeps as habitat components for wildlife; others indicated that these impacts cannot be fully mitigated. Respondents requested that the Forest Service should expand the analysis for seeps and springs to disclose current condition of seeps and springs, including locations, current flow, and the projected impact to each resource.


Respondents also indicated that the Forest Service must augment the cumulative analysis in the DEIS to include additional projects (such as proposed mining or transmission line projects) that would collectively impact water supplies.


Air Quality and Climate 


Air


Respondents in support of the mine stated that Rosemont Copper would comply with all federal regulations and its air permit.  Opponents to the mine, however, expressed concerns regarding the potential for adverse impacts to air quality, visibility, and public health and safety; insufficient air mitigation measures in the DEIS; and faulty or inadequate air modeling and analysis in the DEIS. 


Respondents expressed concern about the impacts of particulate matter and mine emissions on the health of wildlife and humans, and stated that an open pit mining operation should not be permitted in close proximity to populated areas due to potential devastating health effects (addressed further in Public Health and Safety section). Concern was also expressed about the level of impacts; one respondent stated that “the effect with any of the action alternatives would leave no room for any additional pollutants from increased traffic loads, population increases or other mining expansions.” Respondents maintained that “the DEIS does not consider the likelihood of multiple and sustained exceedences and violations of primary and secondary air pollution regulations.” Many respondents had concerns about long-range impacts on air quality, labeling the discussion of impacts and outcomes in the DEIS “too tentative, too hypothetical, and too optimistic.” 


Respondents also argued that the project should not move forward because of impacts to visibility and Class I and Class II airsheds, with Saguaro National Park cited as a specific area of concern. Respondents requested additional analysis of Class I areas’ visibility: “Further analysis is needed and the applicant must be able to show that all important Air Quality Related Values for this class I airshed can be met.” Respondents stated that Las Cienegas National Conservation Area and wilderness areas in the Santa Rita Mountains should be considered in the visibility analysis. Respondents also advocated that the observatories on Mount Hopkins, such as Whipple Observatory, should be considered a Class I area since “air particulates from mine related facilities, equipment, vehicles, and processes may diminish dark skies. Airborne sulfur or sulfur compounds are known to damage the aluminum coatings on telescope optics.” 


Respondents maintained that the project should not move forward because an air quality permit cannot be secured, citing the Pima County Air Quality Hearing Board’s December 2011 denial of the proposed mine’s air quality permit. 


In general, many respondents maintained that the overall air quality impact analysis is inadequate and that the DEIS is “unclear about how much pollution there will be, and what will be required after the fact to correct the problem.” Respondents asserted that the air pollution risks to public health and safety are not adequately addressed, with one respondent stating that the “DEIS has relied on faulty modeling, lack of data, improper analysis methods and lack of knowledge of fundamental sciences relating to air pollution problems to public health and safety and has restricted the bounds of analysis for this issue to exclude population groups at risk from the adverse effects of air pollutant discharges and toxic substance exposure.” Two respondents asserted that the statement in the DEIS that air quality will not impact public health and safety is scientifically unsupportable. 


A number of respondents provided comments regarding the air quality modeling. Several respondents questioned the accuracy of data collected or estimated by other groups for ambient air pollutants and requested more information regarding data from county and federal monitoring sites. Several respondents also requested that emissions from mine-related vehicle and truck traffic (including vehicles carrying ore, equipment, and workers), as well as emissions from train ore cars, be included in the analysis. As one respondent stated, “It appears to take into account only some of the on-site and near-site activities, such as emissions from plant activities, commuting, and hauling supplies to the site. There is no adequate discussion of the amount of particulates which will be produced by blasting operations over two decades, in an area that is routinely subject to high winds…Also omitted are the emissions associated with ore transport from the project to a smelter (which may be just as significant as on-site emissions), and the air quality issues implicated in the additional loading necessarily placed upon the atmosphere by emissions related to the processing of Rosemont ore at a remote smelter. While off-site emissions may not be direct effects of the proposed action, they nonetheless are wholly foreseeable consequences of the proposed action, and thus at a minimum constitute indirect effects of the proposed actions.” 


Respondents also requested that the air quality model analysis area be expanded to include more residential areas in the Sonoita valley to improve the accuracy of emission data throughout the entire affected geographic area: “A more relevant approach might be to model for the likely environmental impact in the immediate surrounding areas which should include the high population areas of much of Tucson, the town of Sahuarita and the community of Green Valley.” 


Other respondents indicated that 1) the AERMOD atmospheric dispersion modeling system may not capture the turbulence of the wind flow at the proposed mine site; and 2) there is incorrect use of the AERMOD and CALPUFF models with respect to the guidance and directions for their use. Comment specific to the CALPUFF modeling cited a lack of data (especially more recent data), “inconsistent and unclear” tables, and a mismatch between values in the tables and values on the graphs. Re-plotted graphs were also noted to be a problem and one respondent indicated that these discrepancies “bring the entire dust data set into question.” One respondent had difficulty interpreting the data in the national ambient air quality standards (NAAQS) tables. 


A few respondents pointed out that the modeling does not address photochemistry and aerosols, while another respondent stated that the models omit some of the air quality pollutants and “don’t reflect the climatological conditions of the area.” Respondents also pointed out that the wind analysis was not performed in the area of the proposed mine and “needs to be repeated under the conditions that exist around the proposed mine site,” while other respondents requested additional analysis on how the prevailing winds will disperse pollutants to populated areas. Several respondents also expressed support for an independent, longitudinal air quality study for airborne contaminants and toxics, especially lead, and asked that the “interactive effects of multiple pollutants” on plant, animal, and human exposures be considered. Another respondent suggested additional monitoring of toxic air pollutants at the mine site, at the operator’s expense. 


A number of respondents indicated that proposed mitigation for air quality impacts is insufficient, stating that the DEIS fails to provide meaningful monitoring and surveillance with respect to air quality. Several respondents requested a comparative analysis of the proposed mitigation requirements, including any locations where the proposed mitigation measures have been successful, and indicated that any locations cited should have similar geology, climate, and topography to the proposed Rosemont Copper Mine site. Respondents also requested clarification on which mitigation measures would be required. Respondents expressed particular concern about the requirements for tailings emissions monitoring, stating that the DEIS should require measurements and monitoring of all primary air pollutants, as well as better monitoring of pollutants such as metals, uranium, and thorium. Concern was also expressed regarding the lack of post-construction monitoring; it was suggested that data on air quality measured at nearby open pit mines be used for the analysis. Respondents also noted that no information is provided on how the mine would be required to respond to high level ozone alert days in Tucson.  


Respondents with concerns about cumulative impacts analysis cited existing air quality problems from current mining operations in the area, smog, cars, furnaces, fireplaces, local industries, and desert dust as issues that must be included in the analysis. 


Dust


In addition to the opinions summarized above, respondents provided comments specifically related to dust. Respondents in support of the project indicated that the air study represents “the worst possible case for particulates,” which is “misleading and causes undue concern,” and argued that the smaller footprint of the proposed mine would result in less dust when compared to other mines. Respondents in opposition to the project stated that the proposed mine should not be allowed to move forward because operations would not be in compliance with NAAQS for particulate matter (PM), particularly on windy days. Other comments included concerns that highways could be closed due to excess dust, that dust control measures might not be effective, that dust emissions may be amplified by global warming, and that Saguaro National Park might be impacted by excessive dust. 


Respondents expressed concern with the calculations of dust emissions in the DEIS and requested an estimate of the total dust that would be produced by the proposed mine, to include dust blowing from trucks, dust from the transfer and dumping of ore, dust from the bucket-loading of ore onto rail cars, and dust blowing from rail cars. Several respondents had particular concerns about fugitive dust from tailings and questioned whether dry stack tailings could withstand persistent wind in the area. One respondent requested that the effects of the use of binder material on tailings pond dust be more thoroughly analyzed. Many respondents requested the analysis of PM impacts be expanded to include discussions of mineralogical and chemical composition to fully predict adverse effects on human health and wildlife. Respondents indicated that the DEIS should provide more data on fugitive dust control measures and their effectiveness, noting that dust mitigation measures would also increase the demand for water. 


Respondents also commented on the need for an assessment of dust impacts to other affected resources in the DEIS, including an assessment of direct, indirect, and cumulative impacts to vegetation, special-status plant species, and livestock forage, an analysis of the spatial effects of dust deposition, and the effects of dust on plant photosynthesis.


Climate Change


Many respondents expressed the opinion that the proposed project should not be allowed to move forward because of its contribution to climate change through increased carbon emissions and destruction of trees and plant life. One respondent pointed out that the policy of the federal government is to reduce greenhouse gas emissions when possible. 


A number of respondents maintained that the climate change analysis should include additional elements, such as methane emissions due to their higher global warming potential, greenhouse gas emissions caused by generating electrical power for the construction and operation of the mine, impacts on carbon sinks from the loss of forests, and impacts on soils (to determine effects on reclamation and revegetation activities). Respondents also stated that the analysis for climate change should include emissions from mine-related vehicles carrying ore, equipment, supplies, and workers, including vehicles on trips to the Port of Tucson and that emissions from vehicles traveling the utility and water corridors during mine construction and maintenance activities should be included. 


Respondents asserted that the DEIS should also address climate change impacts and associated changes in weather, in both the alternatives and cumulative impacts analyses. Concerns expressed by respondents included how changing precipitation patterns and temperatures might interact with the effects of the proposed mine and impact surface water, groundwater, soils, dust emissions, drought cycles, biological resources, and management activities. Another respondent requested an analysis of how climate change would affect the availability of water for the proposed mine, and how water would be allocated during a water shortage. 


Soils, Reclamation, and Bonding


Soils


Many respondents expressed concern for soil pollution by heavy metals and deleterious effects on water resources from soil erosion as a result of project activities. As one respondent said, “Soil contamination is a significant issue, and the DEIS fails to consider or analyze the potential effects of soil contamination on soil productivity and on downstream surface and ground water quality for all alternatives.” Respondents were also concerned about the impacts of mining on land stability and soil productivity from clearing vegetation, grading, and stockpiling of soils. They suggested that tailings and waste rock piles may be unstable and reclamation activities would be inadequate to provide soil stability in the reclaimed landscape. Additionally, they supported the view that the geochemical composition of tailing and waste rock piles would not support native vegetation, and the loss of soil structure would result in an irretrievable loss of the soil resource. Respondents also stated that reclamation success depends on the topsoil that is placed on top of the waste rock and tailings. 


Some respondents expressed concern that the mine will contaminate the air and soils in adjacent areas and nearby towns with materials that are hazardous to human and ecological health, and that adjacent and downstream areas will suffer from an irretrievable loss of soil productivity, physical structure, and ecological function outside of the mine footprint. A few respondents also requested that sediment delivery to all streams in the area, both ephemeral and perennial, be analyzed using the Revised Universal Soil Loss Equation because the process of sediment movement is essential to support healthy stream ecosystems. 


One respondent noted the assertion that the proposed reclamation will approach historic climax vegetation conditions is unfounded, due to issues related to irretrievable changes in soil structure and productivity. Additionally, some respondents stated that the DEIS must consider the ongoing and projected climate changes and resulting changes in precipitation in their analysis of impacts and management for soils. “Further detail needs to be provided on what best practices may be implemented, how it will be determined when these practices are needed and how sediment control structures and other best management practices take into account the fact that flood severity is expected to increase in much of the southwest.”


A few respondents stated that the analysis should consider utility lines and associated roads for erosion and disturbance areas. 


Reclamation


Many respondents expressed their opinion that the area impacted by mining activities will never be able to be restored to its original condition after open-pit mining activities are completed. They referred to failures in reclamation actions on surrounding open-pit mines for evidence that reclamation does not actually work in practice. One respondent stated, “The mitigation measures proposed, such as postclosure revegetation and encouraging natural vegetation are untried or failed proposals. The idea that the mine area could be restored to even a poor facsimile of its former state is empty rhetoric. One has only to look at the mines west of Green Valley where revegetation efforts have been ongoing for years to know that reclamation is impossible.” Other respondent concerns over reclamation centered on the existing arid climate and lack of water (precipitation) that is typically required for plant establishment and persistence, as well as concern that 1 foot of topsoil above waste pile is an inadequate growth medium for any deep-rooted plant species, and that 0% to 2% basal cover for grasses after reclamation is inadequate.


In contrast, other respondents argued that mining reclamation can be successful and referred to mines where it is difficult to see the mined area after reclamation actions are completed. Some respondents also said that the concurrent reclamation approach provides much greater certainty that reclamation actions will be successful. As stated by one respondent, “I trust that proper reclamation will be performed. I believe Rosemont will be committed to a modern facility and will utilize the best technology available.”


A number of respondents recommended that the mine wastes should be pushed back into the open pit to create a more naturalized look to the landscape after mining activities are complete. Other respondents expressed concern that long-term maintenance of the area after mine closure is not adequately addressed, and that Rosemont Copper “does not provide a successful long term plan as required, to guarantee protection of the environment.” A few respondents suggested the need to include a contingency plan with the detailed reclamation plan, in case the planting and site reclamation do not go according to plan. Additionally, one respondent noted that multiple plant monitoring stations will be necessary to determine if any adverse impacts to plants occur in areas adjacent to the mine.


Bonding


Some respondents expressed concern that the bond may not be substantial enough to ensure that future cleanup and reclamation of waste will be adequate if unforeseen failures in these actions need to be addressed. They proposed that mine reclamation often fails and long-term costs need to be supported by the proponents, and conveyed to any future owners in the event of a change in ownership. Some respondents also expressed concern that changes in the financial stability of Rosemont Copper need to be adequately addressed in the bond and EIS. For example, what would happen in the case of bankruptcy of the company or another owner in the future? As one respondent stated, “This information will affect the quality of the human environment to a significant extent because inadequate assumptions, financial mechanisms, methodologies, financial instruments, insufficient financial assurance amounts, or Rosemont’s inability to provide adequate financial assurance will cause failure of Rosemont to meet its reclamation plan requirements and create a significant taxpayer liability as demonstrated time and time again by hard rock mining operations.” Another respondent stated, “In view of the fact that there will be irretrievable as well as irreversible impacts resulting from this Project, the USFS must consider the possibility of alternate owners, operators, and/or contractors when setting mitigation, reclamation, and monitoring requirements for any but the No Action Alternative.”


Respondents refuted the statements in the DEIS that there is inadequate information to calculate the required bond, and requested that an attempt be made to complete a thorough bond assessment before a decision is made on the project. They also asserted that the bond amount should be publically negotiated in an objective manner so the taxpayers do not have to pay for cleanup and reclamation costs in the future. This view is summarized in a statement from one respondent as follows: “The Forest Service’s omission of a detailed statement of financial assurance assumptions, mechanisms, methodologies, bond calculation amounts, methods of calculation as well as an analysis of Rosemont’s ability to provide adequate financial assurance in the DEIS is a direct violation of NEPA Section 102 which mandates a careful and informed decision making process.”


Others respondents expressed concern that the bond funding structure and monitoring plans to track reclamation are inadequate to address unforeseen damages to air, water, and cultural resources. Additionally, one respondent stated that using any reclamation estimates that were prepared by Rosemont Copper would be a conflict of interest and those estimates should only be used for comparison or informal purposes. However, other respondents did state their belief that Rosemont Copper would live up to its financial commitment through appropriate bonds “to cover all costs of reclamation and clean-up prior to the start of construction and operations.”


Minerals and Geology


Many respondents stated that they support the project because of the beneficial uses of copper in society and need for a domestic copper industry. “The fact that the mine will produce more than 10% of the U.S. copper supply while requiring less than half the land area of other local mines is good news as well. Copper is an essential component in the construction of numerous green technology products and it is far better to mine it domestically than have to buy it and import it from other countries.” Respondents with opposing views, however, stated that copper is not necessary because 1) it will be given to other countries; 2) it should remain in reserve for the future; or 3) there are other locations for copper mining, or materials that can be used in its place. 


Several respondents suggested that the EIS needs to incorporate additional geological data or modeling to better understand potential project water quality impacts. “Also little attention has been given to the geology of this area which is laced with faults that could serve as conduits for transport of contaminated mine water over tens of miles.” In contrast, one commenter stated that the geology section was appropriate and effective at demonstrating the complexity of the project area.


Respondents expressed general concern over estimates of the reserves in the proposed project and requested an analysis of the impacts from future operation of other Rosemont Copper mining claims in the area. 


Geologic Hazards


One commenter requested that a full dynamic analysis, rather than pseudostatic analysis, be conducted for all structures to ensure facility performance in the case of a large seismic event. It was also requested that the Coronado provide additional information and analysis of the presence of erionite, asbestos, and asbestiform minerals and radioactivity (uranium and other heavy metals) in source materials and tailings, as well as the silver content in oxide. 


Karst/Cave Resources


Concern was expressed that project activities would negatively impact local karst and cave resources. Respondents stated that the Coronado needs to further consider impacts to karst/state caverns as well as clarify mitigation measures to minimize impacts. 


Plan of Operations


Several recommendations were made by respondents for improving the plan of operations, including providing additional information on the projected volume or height of waste rock, leach pad and tailings, slope of these piles, sediment control features, best management practices for road construction, and safety measures. 


Fire and Fuels


Respondents in support of the project noted that mine equipment might be able to be used to assist the Forest Service in more quickly controlling adjacent forest fires. Other respondents, however, stated the project should not be approved because Rosemont Copper is not following the fire control regulations in 36 CFR 228.11. Respondents with concerns related to fire and fuels management cited an increased fire risk due to changes to forest health and increased fuel loads, drought and climate change, and new ignition sources. 


Respondents indicated that the DEIS “fails to analyze the total consequences of bringing multiple new sources of ignition into an area where they were not present before.” Respondents stated the risk of wildfires would be increased by the storage, use, and transportation of hazardous materials and suggested that human activity in transportation corridors and in the project area should also be included as an ignition source. Respondents also noted the risk of wildfire spread related to invasive weeds such as buffelgrass (Pennisetum ciliare) and recommended surveys for nonnative plant species to assist in quantifying this risk. Respondents also questioned the DEIS conclusion that fire risk would be reduced because mining activities would reduce recreational use, noting recreation would still be present during mine operations and the mine would increase human activity in the area. Respondents also stated that the DEIS does not adequately address effects of wildfires on erosion, noting that if a wildland fire were to occur prior to the monsoon season, increased runoff from the extra rain would cause erosion of fire areas and affect downstream operations of the mine. 


Respondents expressed a need for fire behavior modeling to analyze rates and directions of fire spread, and communities and environmentally sensitive environments that could be impacted (such as riparian areas and range allotments), because of fuel types in the area, uphill topography, emergency response times of over 30 minutes, and prevalent windy conditions. 


Respondents suggested that in addition to a fire plan, the EIS should include preventive measures such as listings of resources required to suppress fires, a discussion of fire restriction and closure issues during periods of high fire danger, and a noxious weed abatement plan and/or full invasive species control plan (incorporating climate change considerations). Respondents also requested clarification regarding whether any fuel modification work would be performed prior to operations to reduce the threat of a fire leaving the project area, indicating that fuel modification work should be focused on the perimeter of the project area and transportation corridors, but may require a separate environmental assessment. Respondents also suggested that Rosemont Copper should provide an in-house fire response team to adequately respond to fires in the project area, as well as to structural and vehicle fires, and hazardous material fires or releases. Two respondents asserted that the cost of providing fire support to the project area should be included in the DEIS and stated that local taxpayer-funded fire departments and districts should not be required to provide services to a sole entity located far from typical response areas. Respondents also requested a capability study for the responding agencies, noting the DEIS does not analyze the agency’s ability to respond to the project area or the training, qualifications, and equipment of emergency responders. 


Respondents requested more details regarding the cause of fires, and the resulting consequences of the 16 fires that have already burned between 1988 and 2009. Respondents stated that wildfires have already had a substantial detrimental effect on the surrounding mountain ranges and their flora and fauna (including at least two fires in 2011) and indicated that the statement of not foreseeing any impacts or cumulative effects from the action alternatives due to fire and fuels management is unsupported. Comments also indicated that the combined fire risk of increased road traffic and the construction and operation of the mine should be analyzed as a cumulative impact. It was also requested that the impact of smoke from wildland fires on regional air quality be addressed.


Biological Resources


Many respondents expressed their view that the Coronado should not allow the project to move forward because of adverse impacts that would occur to biological resources. The majority of comments focused on the loss of biodiversity in the project area. They noted that the “island” biogeography of the mountains in Arizona creates conditions where the mountain habitat patches are not physically connected, thus species migration is limited and a reduction of total population and decreases in metapopulation structural integrity from project activities would likely lead to overall loss of biodiversity. Additionally, some respondents suggested that lowering of water tables in the area would result in further loss of biodiversity by putting increased stresses on plants and wildlife. A few respondents expressed concern that the project would degrade the entire Santa Rita Mountain ecosystem and would significantly impact the designated Santa Rita Mountains Important Bird Area (IBA), as identified by the National Audubon’s IBA Program (discussed further in Wildlife section, below). 


Several respondents recommended that the Coronado analyze reduction in gene flow from the proposed project, as the DEIS provides no support for the conclusions that gene flow will be affected through habitat fragmentation or localized extinction of any specific population. Others respondents expressed their opinion that covering 200-foot-high overburden piles with topsoil and planting grass, shrubs, and trees will not restore the ecological integrity of the area, and that mining will lead to an overall irretrievable loss of biological function.


Vegetation


Respondent comments that pertain to vegetation resources fell into four categories: impacts on specific habitat types; impacts from noxious and invasive plant species; impacts on threatened and endangered plant species; and impacts from chemicals and dust on plants adjacent to the mine footprint. 


Many respondents expressed concern for impacts to specific habitat types, such as wetland, riparian, or shrubland.[footnoteRef:1] Concerns with riparian areas were focused on the direct loss of riparian vegetation and indirect impacts from groundwater withdrawal and changes in surface hydrology. Some respondents expressed their view that the riparian impacts were underestimated due to improper use of mapping codes from the County maps, while another respondent expressed concern that impacts were overestimated. All respondents in this category suggested additional definition of riparian habitats would be necessary to determine the actual impacts of the Proposed Action, and one respondent noted that the DEIS does not include information about mitigation for losses of riparian habitat.  [1:  Forests addressed under the timber and forest health section.] 



Concerns with wetlands and shrublands were focused on the direct loss of habitats and indirect effects from drawdown of groundwater and subsequent invasion of areas with non-native and invasive plant species. One respondent also stated that the analysis needs to mention impacts to habitats on rocky slopes and talus piles within the proposed mine footprint. 


Many respondents felt that the DEIS does not adequately address the impacts of non-native and invasive plant species on native vegetation. One such species is buffelgrass, which has been found in the project area and might lead to increased wildfire with potential impacts on desert tortoise habitat. These respondents noted that increased disturbance often leads to increased occurrence of non-native plant species and the lack of detail in the reclamation plan makes it impossible to assess projected impacts. One respondent also noted that invasive plant control should extend to a set distance area outside of the mine footprint, because weed seeds can travel by runoff, wind, or animals. Additionally, respondents stated that weed inventories should be completed seasonally by an independent third party. Respondents also expressed concern that the control of non-native species and maintenance of reclamation areas be assessed throughout the life of the mine and that noxious weeds should not exceed pre-mine levels.


Several respondents questioned the adequacy of the direct, indirect, and cumulative analysis for threatened, endangered, and sensitive plant species. They argued that further analysis of the impacts related to the biology and range of the beardless chinchweed (Pectis imberbis) is necessary. A few respondents noted that impacts to the beardless cinchweed under action alternatives were described similarly to all of the other sensitive plants in the project area, however, a downward trend towards listing was projected for this species only and not others. “The determination by the DEIS that for beardless chinch weed, “…the proposed project may result in a downward trend toward Federal listing as threatened or endangered or in a loss of population viability,” (DEIS, pg. 393) is inconsistent with the discussion and determination of other plants of special status.” Additionally, respondents recommended that impacts to this plant under the No Action Alternative need to be discussed in detail, because there are potential impacts that are not identified in the DEIS. 


Respondents also expressed concern that the analysis of direct, indirect, and cumulative impacts is inadequate for the endangered Huachuca water-umbel (Lilaeopsis schaffneriana ssp. recurva), the endangered Pima pineapple cactus (Coryphantha scheeri var. robustispina), and the rare Coleman’s coralroot orchid (Hexalectris colemanii), stating that “the DEIS incorrectly dismisses the threat of groundwater withdrawal, reduced surface flow, dust, and pollution.” One respondent noted that these impacts could be mitigated by placing electrical and water lines under existing roads where possible. 


A few respondents also stated that the analysis does not adequately address the potential impacts to culturally significant plants, such as the saguaro cactus (Carnegiea gigantea) or other plants that are used by Native Americans. They suggested that the EIS address how the loss of the plants in the project area would affect the day-to-day and ceremonial needs of traditional cultures that rely on the project area and adjacent lands for collection of these plant materials. 


Finally, a few respondents expressed their view that additional analysis should be completed on the effects of chemicals used for dust suppression and non-native plant control. Several respondents also suggested that the spatial effects of dust be assessed based on the location and sources of dust, such as haul roads, in combination with the plants found in areas adjacent to those sources, to determine potential adverse impacts. 


Timber and Forest Health


A number of respondents expressed concern about the potential effects of the mine on timber and forest health within the proposed footprint and in adjacent forest lands. Their primary concerns were related to the loss of mature trees and forest habitat from the disturbance and subsequent changes in surface and groundwater hydrology. Respondents supported the view that the loss of forests would be an irretrievable impact and reclamation would be insufficient to replace lost trees. One respondent requested that the loss of timber and forest resources from other impacts related to forest pests, climate change, and illegal logging should be taken into account when assessing the cumulative impacts of the mine. Other respondents suggested that the DEIS has not sufficiently analyzed 1) the value of forest landscapes, which provide open space, recreation opportunity, and wildlife, or 2) the potential for impacts to oaks trees and lichens on the north side of Mount Fagan from decreased air quality and water quantity.


Wildlife


Many respondents expressed their view that the mine should not be allowed to move forward because of direct and indirect impacts to wildlife populations, movements, and habitats. Specific concerns included project effects on wildlife linkages and corridors; wildlife mortality from traffic; threatened, endangered or sensitive wildlife species; nonnative or invasive species; and indirect effects from blasting, water use, and water quality.


Many respondents expressed concern that wildlife linkages and corridors were not adequately assessed in the DEIS. “The proposed mine would destroy a major wildlife corridor between the Santa Rita Mountains and other Sky Island mountains in southern Arizona, as the Rosemont site is located in the intersection of three important corridors. The negative impacts of this destruction and the disruption of normal wildlife movements are not even fully understood, as the draft environmental impacts statement admits, but the effects would almost certainly be felt far beyond the Santa Rita range and the lifetime of the mine.”  Respondents suggested that a more detailed analysis of habitat fragmentation be completed, with a focus on movement corridors and the potential for the mine to disrupt wildlife movements in these corridors. Respondents also requested that the Coronado identify effective strategies to mitigate for wildlife losses from interruptions in movement corridors. Some respondents also expressed concern that the loss of the “sky islands” would be detrimental to many species that are on the extremity of their range because they would not be able to access critical habitat blocks. 


Many respondents expressed concern about loss of wildlife individuals from traffic on surrounding roads in the area. They noted that large trucks in the area would contribute to wildlife deaths and that wildlife corridors or bridges should be established to allow wildlife to move through the area when construction begins. Some respondents noted that the DEIS does not adequately assess road mortality for reptiles and amphibians, especially during rain events. Additionally, respondents suggested that the DEIS does not adequately assess other species-specific behaviors on potential project-related mortality. 


Some respondents expressed concern that direct and indirect impacts for many threatened, endangered, and sensitive wildlife species were not adequately analyzed in the DEIS and that the project would likely result in a downward trend for all threatened, endangered, and sensitive species in the area. Specific species identified included the desert tortoise, Gila chub, Gila topminnow, northern leopard frog, Mexican spotted owl, southwestern willow flycatcher, yellow-billed cuckoo, jaguars and ocelots, and raptors. Respondents stated that analyses 1) failed to include many species that are present in the area; 2) used historical data that is out of date; and 3) did not incorporate field survey data in the DEIS. Other respondents stated that indirect impacts of the Proposed Action to wildlife, such as changes in microclimates and ground-level temperatures, were not analyzed sufficiently. One respondent mentioned that fencing of contaminated water features on the mine site would not eliminate impacts to northern leopard frogs, because these amphibians would likely be stranded at the fences while trying to get to the water features. Many other respondents express concern for how jaguars and ocelots would be protected and how the ongoing efforts for recovery of these species would be impacted. Yet another respondent recommended a thorough inventory of karst species. 


Impacts to migratory birds and bird habitat were an issue of concern for many respondents. Respondents stated that loss of riparian habitat, surface water features, and other habitats would cause irreversible loss in migratory bird populations that have historically used the area. Other respondents noted that additional analysis of migratory birds in the project area is necessary to adequately characterize potential impacts. Some noted that the short discussions of specific raptor species, such as golden eagles, contain unsupported or inaccurate information and should be evaluated further. A few respondents also noted the loss of ecotourism revenue from lower numbers of birdwatchers visiting the area. Respondents recommended that the DEIS include a thorough discussion of preventive measures and mitigation for open water ponds when wildlife mortalities eventually occur, with a particular focus on special-status species and migratory birds. One respondent also stated that removal of riparian areas will result in direct loss of important habitat for numerous species of birds and other animals.


One respondent expressed concern that the mine should not be allowed due to potential introduction of non-native wildlife into the area; this respondent noted numerous instances in the region where non-native bullfrogs and sportfish have become established in water features and jeopardized native amphibians and fish.


A few respondents also noted that adverse impacts to wildlife would occur due to extreme noise from blasting and increased light pollution from mining activities at night. Others expressed concern that water sources for wildlife could dry up and groundwater pumping would exacerbate the impacts of drought on native plants and wildlife. Many respondents express concern that groundwater drawdown would potentially cause perennial stream reaches to become intermittent and intermittent reaches to become ephemeral, which would result in fragmentation of existing stream habitat and loss of suitable habitat for fish and frogs. The respondents noted that these losses would result in adverse impacts to numerous aquatic organisms and other species that rely on them for food. One respondent also stated that there would be irretrievable impacts because “revegetation and reclamation of these areas [is not] any sort of replacement in-kind habitat in comparison to the current existing wildlife habitat conditions.”


Other respondents expressed support of the Proposed Action because they believed that impacts to wildlife populations, movement, and habitats would be minimized. They stated that fencing portions of the operation would minimize impacts to local wildlife, and revegetation with native plant life would reduce impacts further. Several respondents noted how other mining operations have created refuges for wildlife species and that they have seen numerous animals using previously mined areas. They also noted that wildlife that have the ability to move would do so and can thrive in other areas in the region. 


Domestic Livestock and Grazing Management


Several respondents stated that the reclamation of the mine would provide good forage for cattle and continued use for livestock in the future. They noted that Rosemont Copper is planning to manage the area as a large cattle ranch and generally supported the ranching community. Other respondents, however, expressed concern that the mine would cause detrimental effects to ranching and livestock production due to significant changes in vegetation cover, loss of water features such as ponds and springs, or noise from blasting. Some respondents stated that livestock grazing is actually not good for native soils and vegetation in the semi-arid Southwest, due to soil compaction and decreases in desirable vegetation cover.


Respondents requested additional information on domestic livestock and grazing impacts. As one respondent said, “This section lacks necessary details. There is no clear definition of land that is capable, partially capable, and not capable for grazing. This section does not define the current utilization allowed, or post-closure pasture definitions.” Respondents suggested that adjustments should be made for estimates of available forage due to variability in the amount and location of palatable forage species. Additionally, respondents requested that the potential effects of mine wastes on livestock and resulting human health from eating local livestock be addressed. 


Utility Corridors and Facility Management


Several respondents requested additional information in the DEIS about the source of energy for the project, as well as additional analysis of transmission line impacts to affected resources. One respondent also stated that the DEIS failed to evaluate impacts to the long-term research at the nearby Santa Rita Experimental Range.


Transportation Systems Management


Although several respondents asserted that the proposed mine should be allowed to move forward because impacts to traffic volume would not be significant, most comments related to transportation management systems expressed concern about the potential adverse impacts. 


Comments varied, but primarily focused on 


characterization of the uses and importance of State Route 83 to local communities; 


area of analysis used in the traffic study;


transportation assumptions and baseline data used in the traffic study;


impacts to human health and safety from increased volume and presence of large trucks;


impacts to level of service from increased volume and presence of large trucks;


impacts to tourism, property values, and quality of life from increased volume and presence of large trucks;


lack of other transportation alternatives in the DEIS; 


impacts from the proposed secondary access road, particularly to recreation;


wildlife mortality/corridor fragmentation;


inadequate mitigation; and


cumulative impacts.


Respondents indicated that the DEIS did not adequately consider the important of State Route 83 as a connection between communities: “Highway 83 is the lifeline of everyone who lives in Canelo, Elgin, Sonoita, Patagonia, Sahuarita and surrounding areas…. The EIS survey fails to study in detail how mine traffic would affect these vital needs. The draft EIS does not adequately consider that this is the only lifeline to Tucson for people living in the communities named.” A number of respondents argued that the classification of State Route 83 as a Class II highway was incorrect. “Classification of Highway 83 as a Class II highway ignores the commuter and other expectations with regard to its use. It rates as Class I in almost every respect.” 


With regards to the area of analysis, one respondent stated, “The DEIS fails to adequately analyze the mine's impacts on roads, and limits those impacts to Highway 83 when mine trucks would be carrying heavy equipment and material to the Port of Tucson at Kolb and Valencia roads, and would also be traveling on I-10. The analysis should provide costs for maintaining and upgrading these roads in addition to Highway 83.” Another respondent asked, “Why has the DEIS chosen NOT to include the entire production route of mined ore in its analysis? This again reveals a short-sighted analysis of traffic impact, since it should include a much broader geographical area that would threaten thousands more vehicles per day with the potential for traffic accidents and death.” Other respondents raised concern about traffic impacts on Sonoita, Elgin, Patagonia, and Nogales, Arizona. 


Respondents commenting about the assumption and baseline data contained in the transportation analysis stated that the analysis needs to be revised with more accurate, timely data, noting problems such as incorrect values for shoulder and lane widths, level-of-service issues, incorrect highway classification, traffic count issues, and poor methodology. Many respondents also requested clarification of carpooling numbers, assumptions, and enforcement options: “No examples of mine employees carpooling with 75 percent participation are cited. No estimates of the cost of carpooling or its impact on traffic are accounted for in the DEIS or its supporting documents. Carpooling cannot be enforced and should not be considered for mitigation of traffic impact on SR 83.” Several respondents ask for additional studies of traffic flow and commuting times. Respondents also stated that the analysis should consider the impact of continued growth: “Traffic impacts must be analyzed further into the future to allow for increased population growth combined with mine traffic.” Respondents also requested a better estimate of how long construction and traffic impacts from construction would last. 


Many respondents also expressed concern about the impacts to human health and safety from increased volume and presence of large trucks. One respondent stated, “I am very concerned about the amount of truck traffic proposed by Rosemont Mine Project…Highway 83 is a two lane highway that was not meant to accommodate this amount of traffic. The road is a winding road, where much of the vehicles are cars, light trucks, motorcycles and most importantly school buses. The spacing of trucks every 10 minutes would create a very dangerous situation.” A few respondents have concerns about both young and elderly drivers on the road “confronting huge ore trucks and huge trucks with chemicals.” Several respondents expressed concern about safety for bicyclists and requested signage information for bicycling. Other issues brought up by respondents regarding increased traffic volume included glare issues for drivers; school bus safety and whether bus pullouts increase the danger to children; excess traffic during special events such as craft shows and rodeos; and merging safety for drivers at interchanges where highways meet. Respondents expressed concern about impacts from increased traffic volume on traffic accidents and fatalities, as well as to ambulance and paramedic services. One respondent argued that the DEIS statement that emergency service costs would not increase substantially is a “false claim” and must be studied further. A few respondents cited increased safety risks such as spills and leaks from the transportation of hazardous materials: “The DEIS lacks a discussion regarding the transportation of mine products such as copper concentrate by haul trucks on public roads and highways.” 


Some respondents maintained that commute times would increase: “Following mine trucks going below the speed limit to take the many curves on that road safely would significantly increase my commute time to work.” Other respondents expressed that concerns about waiting behind heavily loaded trucks with few passing opportunities would result in higher accident and mortality rates. Two respondents cited concerns about damage to cars while following mine trucks and the resulting changes in car insurance rates. 


Respondents indicated that State Route 83 is currently a vital corridor for many users and traffic resulting from proposed mining operations would be drastically compromised, if not negate its use by tourists and recreationists. One respondent expressed concern about other socioeconomic impacts, asking “what does additional truck traffic from mining mean to our quality of life in this lovely southern Arizona area?” Several respondents raised the concern that increased traffic may impact property values, stating “the additional traffic on SR-83 from the mine and the decreased level of service for traffic would also affect the value of my home and property.” 


A number of respondents requested alternative transportation routes be developed that do not use State Route 83, with one respondent stating “if that amount of truck traffic would occur, the mine should be required to build a separate path, either a road, a rail spur, or a conveyor system.” One respondent suggested that interstate, multi-lane-caliber access roads be built to the mine to reduce traffic impacts. Respondents also suggested truck traffic be sent west instead of using State Route 83. 


Several respondents addressed the proposed widening of State Route 83, citing concerns about the credibility of the EIS process since road widening plans have been publicly announced and would not be needed without the proposed mine. One respondent stated, “the DEIS fails to identify improvements to SR-83, when they would be completed, or how they would be paid for. Public concern that roadway improvements would not be completed before construction of the mine begins must be addressed and roadway improvements must be identified and completed prior to mine construction.” Of particular concern for several respondents is that the State Route 83 road improvements be completed before construction of the mine begins. With regards to the proposed rail line, respondents request additional analysis of rail transportation issues, including safety (hazardous material risks and train crossings) and necessary track upgrades.


Concerns about the proposed secondary access road were raised by several respondents, with one respondent stating “a complete analysis of impacts related to the construction of the ‘secondary access road’ must be included.” Another respondent argued that “appropriate analysis of impacts, including (quantitative and qualitative) to hunters, recreationalists and scientists from denied access to these roads, Sycamore Canyon, and inventoried roadless area north of the perimeter fence must be performed.” One respondent requested that traffic counts (including off-highway vehicles, cars, trucks, horseback riders, motorcyclists, and bicyclists) be conducted on forest roads throughout the mine footprint. Other respondents indicated that off-road vehicle use in the proposed mine area would necessarily be scattered to other areas nearby, including Cienega Creek. One respondent stated “there are no studies regarding the increase in off-road traffic in the Patagonia Mountains from the loss of the off-road area near Rosemont.” 


Respondents argued that analysis should include costs for maintenance and road repair. Costs were also mentioned by respondents with regard to increases in traffic volume. One respondent points out that “the DEIS recognizes that the increased traffic caused by the mine on SR-83 would result in an increase in accidents and traffic fatalities. However, it gives no consideration to the costs associated with the loss of lives, injuries, emergency services, or medical care.” One respondent addressed costs in the following manner: “Augusta Resources must be required to build and pay for their own route to deliver their product, be it by road or rail.”


A number of respondents maintain that wildlife mortality/corridor fragmentation from increased traffic volume should be analyzed. As one respondent stated, “many more acres would be overtaken by roads built or improved to access the mine. These roads, and the heavy truck traffic that would go along with them, would sever important wildlife corridors and increase wildlife road kills.” One respondent asked whether a study has been conducted to assess how increased traffic would affect road kill. Another respondent expressed concern about accidents and fatalities caused by drivers trying to avoid wildlife collisions. 


Some respondents indicated that mitigation measures do not cover all of the transportation issues, that the DEIS fails to provide a serious plan to mitigate the adverse effects from increased traffic: “Carpools are proposed to reduce passenger commuter traffic, but these are often not successful. The engineering of SR-83 is inadequate and dangerous for the heavy volume of large truck traffic proposed. There are no simple or quick fixes to remedy these existing situations, all of which contribute to the likelihood of more serious accidents than modeling studies would indicate.” Other respondents suggested time schedules for mine truck use of highways as a possible mitigation measure. One respondent stated “there is no proposal to LIMIT the amount of heavy truck traffic to and from the mine. This is a serious, egregious omission, since we tax-payers would have to contend with drastic increases in truck traffic along a narrow, winding, two-lane road with NO SHOULDERS and have no means to limit the mine traffic.” 


Respondents indicated that the cumulative impact analysis should include traffic impacts from other mining activities on State Route 83, as well as annual and seasonal events that bring in tourist traffic. 


Recreation Management


The majority of comments concerning recreation expressed concern that the Proposed Action would negatively affect hiking, equestrian activity, off-road vehicle use, photography, bird-watching, hunting, orienteering, and the backcountry experience in general, as the open desert of southern Arizona supports eco-tourism, hunting, endurance sports, off-highway vehicle use, and other nature-centric activities.


Additionally, many respondents were concerned about how the Proposed Action would impact the Arizona National Scenic Trail (Arizona Trail) and stated that the Forest Service should provide alternative alignments for the Arizona Trail with the re-routed trail avoiding the project site. These comments stated that the DEIS currently offers no “realistic alternatives for the trail and the conceptual realignments, therefore, cannot be commented on in a meaningful way.” Several comments also mentioned that the relocation of the Arizona Trail in close proximity to industrial activities from the Proposed Action would be a safety concern.


Some respondents stated that if the Patagonia Mountains and San Rafael Valley supported mining operations, miles of public lands would no longer be available for recreation, since access roads would be affected making it difficult for hunting, hiking, birding, camping, biking, horseback riding, off-road vehicle use, etc. Other respondents noted that nearly 30 roads and trails would be dead-ended at the perimeter fence of the Proposed Action, creating a considerable problem with recreational access on the lands adjacent to the project site. One respondent also noted the significant loss of hunting opportunities in the area for the life of the project.


In contrast, a few respondents stated that the construction and operation of the Proposed Action would not impact recreational interests, such as hunting, and there are other alternative locations to recreate. Comments in support of the Proposed Action stated that the Forest Service should consider all options, as the footprint of the mine would leave room for recreation. Additionally, many respondents believed that the economic benefits of the proposed mine would outweigh the negative impacts to recreational activities in the area. 


Land Ownership


Respondents who support the Rosemont Copper project stated that impacts to land use on the national forest would be minimal and the project should be allowed to proceed because 1) under the action alternatives, after reclamation less than 1% of land on the Coronado would be permanently disturbed as a result of the proposed project; or 2) the land in the project area has been designated as a mining area and the mining should be allowed provided Rosemont Copper’s permit obligations are met.


Other respondents felt the Rosemont Copper project should not move forward due to the amount of disturbance to public lands. They expressed that public lands should be preserved for the public as a whole and not mined by a foreign mining corporation, thus, the Forest Service should disallow the project. A few respondents noted that the Proposed Action is inconsistent with the Sonoran Desert Conservation Plan. One respondent asked that the Coronado evaluate the potential for public lands to be transferred to exclusive private use and potential future ownership under the 1872 Mining Act. Other respondents requested that the DEIS 1) clarify that no land exchange could occur between Rosemont Copper and federal agencies; 2) address who Rosemont Copper could sell their land to, if they chose to take that action; and 3) evaluate the potential for “take” of lands and need to compensate property owners.


Several respondents also stated that the wilderness characteristics of the area would be adversely impacted as a result of the mine, while one respondent countered that “adding another mine will have little to no effect on the vast majority of Arizona's wilderness.” Other respondents requested clarification for why the Las Cienegas National Conservation Area and the Mount Wrightson Wilderness Area were not taken into consideration in the DEIS.


Economic and Social Considerations


Quality of Life


Some respondents reported that the Rosemont Copper Mine would improve the quality of life for Tucson residents by providing high-wage jobs and an increase in local tax revenue that could lead to improvements to Tucson infrastructure and public service. Respondents also stated that the proposed project would help alleviate the financial hardships of people who have been impacted by the recent economic slowdown and contribute to Tucson’s long-term economic viability. “Mines are great for communities. Since they stay open for decades, employees can be confident that they will remain in one area for a long time. This encourages them to start families, build friendships, and otherwise invest in their communities. Their investment will benefit even the people who do not work in the mine.”


Other respondents, however, argued that the Proposed Action would diminish the quality of life for current Tucson-area residents, because the short-term gains derived from the mining operations would not offset the long-term negative impacts to the environment, water supply, recreation, transportation, and way of life of area residents. 


Cultural, Historical, and Anthropological Resources


Many respondents expressed opposition to the Rosemont Copper project because of concern about protecting Native American resources, traditional ways of life, and traditional cultural properties (TCPs). Respondents noted that the Tohono O'odham have declared the entire Santa Rita Mountain Range to be a traditional cultural landscape. Respondents also expressed concern that Tohono O’odham would no longer be able to visit shrines, hunt, or collect and process natural resources such as plant foods and medicines. One respondent stated, “To ignore the fact Native Americans consider this land to be sacred would be tantamount to building an open pit mine at the Vatican.” Respondents therefore felt that the Forest Service should honor the tribes request for selection of the No Action Alternative. Some respondents also felt that the DEIS did not fully describe the area’s importance to native nations and suggested that tribe be consulted in preparation of the TCP nomination documents (the basis for the DEIS analysis), or else be given time to conduct studies and impact analyses to be used in the EIS.


In general, respondents did not feel the DEIS adequately addressed the impacts on cultural resources. Several comments pointed to several “fatal flaws” in the DEIS: an overly narrow and inadequately sized analysis area; the reliance on out-of-date or inadequate reference materials; an analysis that focuses only on those sites that are eligible for the National Register of Historic Places; and the use of misinterpreted or incorrect information and undocumented assumptions within the analysis. Many respondents cited reference materials that could be used in the DEIS; it was also requested that a new independent study be conducted. Respondents noted the DEIS did not include an analysis of Las Cienegas National Conservation Area, the Santa Rita Experimental Range (a potential National Historic Property), the Huerfano Butte (a TCP), Sobaipuri cultural sites, and historical and cultural resources at the Empire Ranch. Many respondents also requested additional information about impacts to burial sites and disturbance of human remains; sacred seeps and springs; and impacts to cultural resources from noise and vibration, including mitigation, restoration, and funding. Several comments described technical errors in the affected environment section regarding the chronology of prehistory in the area. 


Respondents requested detailed explanation of how the Forest Service would meet all criteria for these federal legal obligations related to cultural resources and felt the EIS should include a more comprehensive mitigation/preservation plan, noting that mitigation such as the proposed development of a museum and interpretative center would not replace destroyed cultural resources. Other respondents stated that impacts could never be mitigated since disruptions to burial grounds and archaeological sites and cultural landscapes would be permanent. One commenter noted the discoveries associated with the project surveys and the likely continuation of those cultural studies as mitigation should be recognized in the final EIS as a positive contribution to the knowledge base of cultural history in the area.


Scenery and Visual Resources


The majority of comments received pertaining to visual resources expressed concern with existing unique views being compromised or permanently and irreparably damaged from the proposed project for short-term profits. In particular, respondents mentioned that tailings from the mine would become the dominant landforms in the area, obstructing the natural scenic views of the Santa Rita Mountains and natural desert landscape. Other concerns included visual impacts to scenic State Road 83, property values, and recreation and wilderness experiences.


Many respondents were concerned that the Proposed Action would affect scenic views for travelers on State Route 83 (currently designated as a Scenic Highway) as proposed mine operations, such as tailing piles, would be in close proximity to the roadway in certain areas. Some respondents also mentioned that ore truck hauling would become an impediment to people who travel the scenic road as their views would be degraded by the frequency of trucks and dust produced from trucking. 


Numerous respondents were also concerned about how the visual impacts of the proposed project would affect property values for both residences and businesses in the area. In particular, respondents wanted the analysis to accurately represent views from existing residences and how this change would influence property values and larger, widespread economic implications for tourism, recreation, and other industries.


 Other respondents expressed concern that the Proposed Action would negatively affect their wilderness and recreation experience by permanently desecrating the views of the Santa Rita Mountains, Mount Wrightson, and Mount Hopkins, as well as the open desert landscape. The majority of respondents felt that the Proposed Action would decrease visibility and scar the landscape in an irreparable manner. Some respondents also expressed concern that the bond would be inadequate to cover the damage to visual resources during and after mine operation. 


Conversely, some respondents felt that the Proposed Action would not significantly impact the viewshed and the Forest Service and proponent had properly mitigated visual impacts within the analysis. These comments acknowledged that the Forest Service was responsibly planning for the mine and that the proponent was contributing to fund open space preservation. In addition, respondents felt that the amount of land being used for production is relatively small compared to the open space in the area. 


Several respondents stated that the visual resources analysis was not representative of the “scope and scale of visual changes to the entire northern Santa Rita Mountains” and that the analysis should include more simulations from the existing residential areas, such as Elgin, Sonoita, and Patagonia. 


Noise and Vibration


Many respondents expressed concern over long-term noise and vibration impacts from the proposed project’s blasting, transportation, pumping station, traffic, and drilling activities and questioned the DEIS conclusions that there would be no impacts to residents. “The lights and excessive noise from trucks and their back up beepers would be extremely annoying with a constant 24/7 every single day of the year.” Particular concerns included loss of serenity and peace (particularly at night) and potential for irritation or personal aggravation. Respondents also expressed concern over other impacts from noise and vibration, including the impacts to bedrock water supply wells and aquifers, human health, wildlife presence or behavior, and livestock stress. 


One respondent indicated that the DEIS did not consider all relevant noise data and should incorporate additional scientific literature to better describe noise impacts to special-status species and determine noise thresholds or the spatial extent at which effects are observed. Other respondents asked the Coronado to evaluate short- and long-term blasting/noise impacts to wildlife and humans, as well as impacts from noise and vibration to residential, cultural, and historic properties, observatories, Colossal Cave Mountain Park, Kartchner Caverns State Park, Las Cienegas National Conservation Area, the 25,000-acre antelope preserve, Madera Canyon and Patagonia bird sanctuaries, and wilderness areas. As one respondent said, “The DEIS does not deal with the effects of noise on animals and birds, especially the international migratory route of birds to Madera Canyon or Patagonia.”


Several respondents stated that changes in off-highway vehicle and shooting use and displacement would increase noise levels in previously undisturbed areas and should be quantified in the EIS; another respondent recommended rewording the EIS to indicate that blasting noise would impact recreation users and decrease recreation value during construction and operation. 


Respondents also questioned the ambient noise monitoring conducted in 2008, saying that it was conducted during Memorial Day weekend and did not accurately set a noise baseline for a normally quiet, rural area. They requested that the noise study be repeated and that the effects of noise be quantified in terms of reduction of property value and quality of life for residents. Respondents also requested that the noise analysis consider impacts to the west side of the mine pit and provide information on the decibel level of activities in relation to everyday experiences up to 20 miles from the site.


Respondents recommended that noise abatement mitigation, such as reduced blasting hours, and mitigation for damage to structures from blasting via bond requirements be addressed as part of the EIS. Other respondents recommended that Rosemont Copper establish a blast monitoring program to monitor noise levels in cooperation with homeowners.


Finally, one respondent noted that the cumulative impact section should include a more detailed discussion of past projects and those anticipated projects listed in the recreation/visual section, as well as anticipated projects listed in Chapter 3 that would presumably generate noise.


Dark Skies


Most comments related to dark skies expressed opposition to the Rosemont 
Copper project because of concern about impacts to dark skies and the astronomy industry. Respondents indicated that if Rosemont Copper were unable to comply with local dark sky ordinances, the proposed mine would affect Whipple Observatory and other facilities associated with the astronomy industry, citing potential losses of $252.8 million in revenue and 3,300 jobs. Respondents stated that the potential for permanent losses of revenue, employment, national recognition, and abandoned structures was not an acceptable risk. Other respondents simply commented on the inherent value in seeing dark skies and felt that the DEIS undervalued this aspect of the environment. Respondents also noted the benefit of this to tourism: “I like seeing the Milky Way. So do the tourists that come out here from Tucson where they can't see it.” 


Some respondents expressed concern that a loss of dark skies might also affect wildlife. Other respondents, however, indicated that the moon, neighbors’ lighting, and lights associated with stadiums and other large structures would produce more glare than the mine, stating that the mine would be nothing compared to the sky glow from the city of Tucson, which can be seen for miles. One respondent stated the greatest impact to the dark skies/astronomy issue is the lighting from Casa Grande and Phoenix, where there is no dark sky ordinance. 


Several respondents expressed concern with the adequacy of the dark sky impact analysis contained in the DEIS. Respondents requested that the EIS disclose why the mine would be exempt from the Pima County lighting code, instead of simply being prohibited from operating at night if they cannot meet it. Some respondents noted that the illumination study was based on 1990s lighting technology and indicated it should be updated to include current technology and additional lighting proposed by Rosemont Copper; other respondents expressed concern that the study was a worst-case scenario and therefore probably not realistic. Respondents also expressed concern with the portion of the DEIS analysis which indicated that effects of mitigation could not be determined because mitigation would be subject to Mine Safety and Health Administration (MSHA) lighting requirements. These respondents stated that if those requirements were necessary for a rigorous analysis, they should have been a part of the DEIS and that a supplemental EIS would need to be produced that includes the lighting requirements of the MSHA for a new public review and comment period. Respondents also pointed to information within the DEIS stating that a “full analysis” would be conducted post-DEIS and requested clarification of how that study would inform the selection of the preferred alternative, suggesting also that the analysis be published in a supplemental EIS for public review prior to development of the final EIS. 


Respondents requested that the cumulative impacts section be augmented to include an analysis of the impacts to dark skies from other projects. Respondents also indicated that the cited economic impacts need to be updated from 2009 figures and that the socioeconomic analysis should also include some measure of impacts to amateur astronomy, as well as mitigation to compensate the astronomy industry and observatories for their losses.


Respondents indicated that the consultation and coordination sections of the DEIS suggest that the astronomy industry and observatories were not consulted in the preparation of the DEIS and if so, indicated that those entities should be invited to participate more fully in preparation of the final EIS.


Public Health and Safety


Human Health Concerns


Respondents expressed a desire for the Coronado to emphasize safety and health to protect human lives. “Safety and health are foremost....Safety in water, safety in air, and a concern for the fine particulate dust that can affect so many different affects and dimensions in consideration.” 


Numerous respondents stated an opposition to the mine due to human health impacts and a desire to have a healthy environment not impacted by “pollution poisoning.” “Any increase in truck and auto emissions is hazardous to my health. I am not exaggerating. My body just can't handle pollution any more. This "environmental illness" is becoming more and more common. Where are we to go? This is the place I feel best.” Specific health concerns included dust (particulate matter) and other air components, such as volatile organic compounds and nitrous oxides, or groundwater and soil contamination that could create or exacerbate health impacts for adults and children. Cited diseases or illnesses that could be increased by the project included asthma, “valley fever” or allergic reactions, cancer, and other long-term lung and brain diseases. Respondents also stated a concern that existing residents with health problems who came to the area for its pristine environment could be forced to leave if the mine were approved.


Respondents requested further analysis of how air quality or dust would affect child development and long-term rates of human lung problem or other diseases in populations living near similar mines and the region, as well as assess higher-risk populations in the project area, such as young children from infancy to age five, pregnant mothers, the elderly, and people with pre-existing health conditions. Other respondents recommended that the DEIS address epigenetics, endocrine disruptors, toxicogenomics and enzyme polymorphism, uranium, thorium levels and radiological impacts, increased diesel emissions on households adjacent to Interstate10 and State Route 83, sulfuric acid and other processing chemicals such as cyanide and xanthates, and the risk to mine workers’ health and lifespan from “toxic exposures from spills, fumes, and continuous exposures to fine particulate toxic dust.” Some respondents requested that the DEIS include a “carcinogenic and neurotoxic damage risk assessment” for air pollutants such as arsenic, lead, chromium, cadmium, uranium, and thalium, assessing acute and chronic exposures.


Respondents also recommended that the DEIS incorporate information from additional health experts and ongoing studies. “Local experts should be consulted, such as Dr. Todd Camenisch, Dr. Joel Fisher, Dr. Tom Purdon. The DEIS does not use as a consultant resource the work of the 5-year major superfund research study with multi-pronged team under the direction of Dr. A.J. Gandolfi, extensively studying impacts of arsenic on human health. They are located at College of Pharmacy and Toxicology, University of Arizona. Their study is not yet completed, but interim results should be incorporated.[...]To know more about the area of epigenetics, a good starting point would be to view a video on the internet of Dr. Brian Moench, Founder and President of Utah Physicians for a Healthy Environment.”


Other respondents recommended that the DEIS provide additional information on mitigation for potential human health impacts, including 1) how arsenic and lead in mine tailings would be stabilized to minimize impacts to the public health; 2) how dust from ore would be contained during train transport and operation; 3) how Rosemont Copper’s toxic emissions controls would decrease project emissions; and 3) preventative methods listed for keeping uranium and other toxins out of drinking water. One respondent suggested that Rosemont Copper pay to install and maintain National-scale Air Toxics Assessment equipment at the mine site. Other respondents recommended that material safety data sheets be provided in the EIS.


Opposing views by respondents indicated that the project would not result in public health concerns. “As a nurse, I have an obvious interest in residents' health and in public health in general. But after looking at the project and the methods that Rosemont would use to protect the environment and the health of Arizonans, I am confident that the project would not put people at risk.” Reasons for support included Rosemont Copper’s compliance with safety regulations and mitigation measures such as “regulating the moisture content of the mine's tailings to prevent the generation of dust on its conveyor belts” and “facilities carefully designed to contain and manage hazardous substances.” 


Other public health and safety concerns expressed by respondents included project impacts at border patrol check stations; who would pay the increased costs for hospital and medical services for those having negative, significant health consequences; who would monitor air pollution issues; who would pay if respondents had to move due to bad air; and increased traffic fatalities from trucks operating on winding mountain road, higher anxiety for elderly residents driving, increased event traffic, and other traffic-related health and safety impacts. 


Respondents also expressed concern about the lack of specificity and oversight in Rosemont Copper’s monitoring plan, and stated that the DEIS does not provide a catastrophic plan to list all potential events and “how Augusta plans to respond to them and under what timeline.” 


One respondent suggested using a new process instead of cyanide leaching that avoids cyanide, hydrochloric acid, and nitric acid, because it is safer for humans and the environment.


Hazardous Materials


A number of people oppose the approval of the project because of potential impacts from the use, storage, and transportation of hazardous materials. These impacts include releases and spills of hazardous materials during transportation and storage and the resulting impacts to human health and the environment, the cost to the taxpayer from emergency response and cleanup activities, and the delays to emergency responders due to access and road-width issues. One respondent had concerns about the quantity of molybdenum being transported. 


Concerns over the costs of increased emergency services in response to projected increases in accidents and fatalities, lack of training or appropriate equipment by wildland fire agencies to handle hazardous material incidents and releases, as well as the costs of mitigation for impacts to emergency service providers were also of concern; several respondents suggested that these issues should be addressed in the EIS. One respondent requested details of first-responder response times, actions that would be taken in the event of an accident involving hazardous materials, and whether an increase or upgrade of first-responders is needed and who would pay the costs. This respondent would also like to see a study detailing the immediate response action, short-term and long-term environmental impact, and ongoing monitoring that would occur with each hazardous chemical being hauled along public roads. 


Other respondent requests for additional information included 1) the numbers and procedures used in the evaluation of the amount, storage, and transportation of explosives, including appropriate reference to federal MSHA regulations; 2) what chemicals would be used during operations, how and where chemicals would be stored, and what quantities of chemicals would be moved off-site; and 3) what plan is in pace to handle a chemical spill, and what chemicals would stay in the soil and waters of the mine after operations have ceased. 


Future Generations


Some respondents indicated that construction of the mine would give the next generation “the chance to succeed” and “bring our children and grandchildren home” though improved economic conditions. Other respondents, however, suggested that the local environment and way of life has a considerable qualitative value and should be preserved into perpetuity by disallowing the mine. Similarly, many respondents indicated that mineral resources should also be preserved for future generations. One respondent requested that the Coronado make “an attempt to photograph or describe what is Rosemont, and could be lost to future generation,” stating that an analysis of future generations was left out of the DEIS.


Environmental Justice


Respondents believe that destruction to known and unknown cultural resources would cause spiritual harm to Native Americans that maintain a close connection to the land within the proposed Rosemont Copper project footprint. They indicated that the EIS should include a comprehensive discussion of the disproportional adverse impact to the Tohono O’odham Nation (an environmental justice community) way of life, including religion, customs, and traditions, and impacts to future generation of tribal members. Respondents also requested the Coronado develop a plan to mitigate the disproportionate impact to the Tohono O’odham Nation and other tribes who have cultural and spiritual connections to the land. 


Economic Analysis


Respondents stated that the final EIS needs to more accurately reflect the economic tradeoffs of the Rosemont Copper Mine. One respondent stated that the DEIS “systematically exaggerates the economic benefits while just as systematically dismissing or ignoring the economic costs of the Rosemont Mine.” Other respondents noted that the DEIS incorrectly finds that the proposed project will have a large economic benefit and minimal economic costs; respondents countered that the amount of jobs and revenue resulting from the proposed project could be offset by the loss in jobs and revenue in the tourism, recreation, and astronomy industries. 


Respondents also stated that the adverse impact to the tourism-driven economies of Sonoita, Elgin, and Patagonia are not disclosed in the DEIS. The DEIS “does not adequately discuss the loss of tourism, recreation, and visitors to the scenic Santa Ritas as well as other parts of the state further south that benefit from the scenic route 83 drive,” according to some respondents. Others noted that the landscape amenities of the Greater Tucson area play an important role in the economic well-being and vitality of the local communities. People are drawn to the Sonoita Basin to hike, hunt, camp, bird-watch, and engage in other outdoor activities. Individuals and business who depend on the economic contributions of those visitors could endure adverse impacts to their livelihoods. Increases in mine-related traffic on State Route 83, a designated scenic highway, would have an adverse impact on the southern Arizona tourism economy. Therefore, respondents recommended a more comprehensive examination of the degradation to the natural landscape amenities in the final EIS through the incorporation of existing studies, data, and research highlighted by the respondents. 


Respondents also reported that the impacts to property values need to be more fully understood. The DEIS reports that homes within a 2-mile radius will be subject to a 15% reduction in property values, which was perceived as a low estimate by some commentors. Respondents suggested further study of how properties located further from the mine (within a 6- to 10-mile radius, for example) and down into the communities in the Sonoita Basin are affected in the final EIS. They stated that the increase in mine-related traffic on State Route 83 could lead to a decrease in property values for homes in Patagonia (and nearby areas) because people will not want to live in Patagonia and commute daily via State Route 83 to Tucson with the expected increase in truck traffic. 


Respondents related that the economic costs to the astronomy industry should be understood more completely, since it is an important component in the local economy. Specifically, Pima County is concerned that Rosemont Copper’s operations will not comply with their dark skies ordinance, and operations will adversely impact numerous observatories, including the Whipple Observatory located 13.2 miles from the mine site. They stated that, “failure to quantify the economic and job losses associated with looking [at] a world class astronomical research industry is a key failure in the economic components of the DEIS.” Further, respondents reported that jeopardizing public funding for astronomy research is not justified in the DEIS. 


Some respondents commented that the Coronado should conduct its own economic modeling for the proposed project and not rely on the economic impact modeling by Applied Economics, funded by Rosemont Copper. They stated that the positive economic impacts of the mine have been inflated and should be reexamined. Other respondents suggested that the economic impacts of the construction phase were exaggerated by a factor of four because the annual jobs and payroll are multiplied by the four-year construction period, resulting in an estimate of thousands of new jobs, rather than hundreds of actual, temporary jobs. In addition, they felt that the economic impacts were exaggerated by assuming that most of the equipment and supplies needed to operate the mine would be produced by and purchased from local businesses. Respondents countered that, in actuality, a mining operation of the proposed size would require goods and services from non-local businesses; thus, the indirect impacts are three to five times too large. 


Respondents expressed concern that employment and output projections were further misrepresented in the DEIS, because mine production and employment have fluctuated substantially in Arizona. They stated that the DEIS appears to assume that operations employment will not fluctuate during operations, which is a false claim according to some respondents since metal mining inherently brings instability and disruption to local employment and payroll. One respondent highlighted a discrepancy in the amount of employees the company would actually employ during operations: the DEIS states there will be 350 to 480 anticipated employees, but the respondent cited a report from M3 Engineering and Technology Corporation that estimated 274 employees would be required during operations. Clarification of the number of employees required during the operations phase is requested for the final EIS.


Further, respondents noted that the assumptions used in Applied Economics’ economic analysis have not been made public and therefore other entities cannot carry out the economic analysis to check the accuracy of the impact analysis in the DEIS. They recommended that the background information regarding Applied Economics’ economic modeling should be disclosed so that the public can make well-informed and comprehensive comments on the economic analysis. 


In contrast to respondents who provided criticisms of the DEIS economic analysis, some respondents reported that the economic analysis adequately discloses the potential economic benefits of the proposed mine, and supported approval of the mine in order to benefit from the increases in local jobs and revenue. Respondents in support of the project also felt that the project would help support the domestic copper industry and was in keeping with Arizona’s economic tradition of the “5 C’s”, which included copper mining.







From: Roth, Melinda D -FS
To: vboyne@swca.com
Cc: Jones, Larry -FS
Subject: FW: Rosemont Copper Project; Letter regarding Section 7 Consultation Issues [FC-Email.FID300795]
Date: Tuesday, August 21, 2012 11:31:29 AM
Attachments: 8-15-12 LT JUpchurch re Sec. 7 Consultation.pdf


Letter for the record, coop agencies/ESA consultation
 
From: Upchurch, Jim -FS 
Sent: Thursday, August 16, 2012 1:12 PM
To: Roth, Melinda D -FS; Laford, Reta -FS
Subject: Fw: Rosemont Copper Project; Letter regarding Section 7 Consultation Issues [FC-
Email.FID300795]
 
Here is Rosemont letter
 
From: JAMES, NORM [mailto:NJAMES@FCLAW.com] 
Sent: Wednesday, August 15, 2012 06:37 PM
To: Upchurch, Jim -FS 
Cc: Jamie Sturgess <jsturgess@rosemontcopper.com>; Kathy Arnold <karnold@rosemontcopper.com> 
Subject: Rosemont Copper Project; Letter regarding Section 7 Consultation Issues [FC-
Email.FID300795] 
 


Dear Mr. Upchurch:


Please see the attached letter, written on behalf of Rosemont Copper Company.  The
original letter is being mailed to your office.


Thank you,


Norm James


Norman D. James | Fennemore Craig, P.C.
3003 North Central Avenue, Suite 2600  |  Phoenix, AZ 85012-2913
Tel: 602.916.5346 |  Fax: 602.916.5546
Email: njames@fclaw.com | Bio: http://www.fclaw.com/attorneys/bio.cfm?aid=50638


 


 www.FennemoreCraig.com


IRS CIRCULAR 230 DISCLOSURE: To ensure compliance with requirements imposed by the IRS, we inform you
that, to the extent this communication (or any attachment) addresses any tax matter, it was not written to be (and
may not be) relied upon to (i) avoid tax-related penalties under the Internal Revenue Code, or (ii) promote, market
or recommend to another party any transaction or matter addressed herein (or in any such attachment). For
additional information regarding this disclosure please visit our web site.


CONFIDENTIALITY NOTICE: The information contained in this message may be protected by the attorney-client
privilege. If you believe that it has been sent to you in error, do not read it. Please immediately reply to the sender
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FnNTqnuoRE CnNG, P.c.
3003 North Central Avenue, Suite 2600



Phoenix, Arizona 85012-29 13



(602) el6-5000



Norman D. James
Direct Phone: (602) 916-5346
Direct Fax: (602) 916-5546
njames@fclaw. com



Law Offices
Denver (303) 291-3200
Las Vegas (702) 692-8000
Nogales (520) 281-3480
Phoenix (602) 916-5000
Reno (775) 786-5000
Tucson (520) 879-6800



August 15,2012



Viu Electroníc und U.S, Mail



Mr. Jim Upchurch
Forest Supervisor
Coronado National Forest
300 West Congress Street
Tucson, AZ8570I
jupchurchO 1 @fs. fed.us



Re: Rosemont CoPPer Project



Dear Mr. Upchurch:



We are the attorneys for Rosemont Copper Company, and are representing Rosemont in
connection with various permits and authorizations needed for the Rosemont Project, including



the NEPA process and approval of the plan of operations under the Forest Service's surface use



regulations. We are also representing Rosemont in connection with the formal consultation that



is pending with the Fish and Wildlife Service (FWS) under Section 7(a)(2) of the Endangered



Species Act (ESA) and FWS's regulations, codified at 50 C.F.R. part 402.



Rosemont has advised us that representatives of the Coronado National Forest (CNF)



have been meeting with representatives of certain cooperating agencies, including the Arizona



Game and Fish Department (AGFD) and Pima County, and that these meetings have involved



the discussion of "mitigation measuïes" that appear to relate to the pending Section 7



consultation with FWS. Further, we understand that there has been discussion of this group



forming a committee, that apparently may include either participation in the Section 7



consultation or providing you with "advice" relating to the Section 7 consultation.



Rosemont has asked us about the propriety of these meetings and, in particular, whether it
is appropriate for this group to be developing "mitigation measures" and otherwise attempting to



influènce the consultation process. For the reasons set forth below, we believe these efforts are



inappropriate and will complicate and delay the Section 7 consultation process, which is already



significantly behind schedule. The cooperating agencies are participants in the NEPA process, in
aciordance with the terms of the various cooperating agency Memorandums of Agreement
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(MOAs). By law, they do not have the right to participate in the Section 7 consultation process,



or to propose mitigation measures after formal consultation has been initiated.



By way of background, SectionT(a)(2) of the ESA, 16 U.S.C. $ 1536(a)(2), requires each



federal ageîcy, "in consultation with and with the assistance of [FWS]," to ensure that "any



action authorized, funded or carried out" by that agency "is not likely to jeopardize the continued



existence of any endangered species or threatened species or result in the destruction or adverse



modif,rcation of habitat" designated as critical.



Ifthe proposed federal action is likely to adversely affect listed species or critical habitat,



or if FWS does not concur with the federal agency's determination that the impacts on listed



species or critical habitat will not be adverse, formal consultation is required. 50 C.F.R.



çç +OZ.tZ1k),402.14(a). During formal consultation, a thorough analysis of the effects of the



pioposed action is performed, and at the conclusion of consultation, FWS prepares a written



bioiogical opinion discussing those effects. 16 U.S.C. $ 1536(aX3); 50 C.F.R. $ 402.14(g), (h).



The biological opinion will state whether FWS believes the proposed action is likely to
jeopardize the continued existence of any listed species or destroy or adversely modify a species'



critical habitat. 50 C.F.R. $ 402.14(hX3).



Formal consultation is not a public process. See, e.g., Interagency Cooperation -
Endøngered Species Act of 1973, øs amended; Final Rule,5l Fed. Reg. t9926,19,928 (June 3,



1936) ("Nothittg in section 7 authorizes or requires [FWS] to provide for public involvement



(other than the applicant) in the 'interagency' consultation process."). There is no public notice



or opportunity foìcomment, in contrast to NEPA and many federal regulatory programs. Rather,



the purpose of consultation is to assist federal agencies in complying with the requirements of
Section 1(a)(2).



In this case, formal consultation was initiated in June, 2012, following the submission of
the CNF's biological assessment on the effects of the Rosemont Project on listed species and



critical habitat found in the vicinity of the project. There are four participants in the



consultation: FWS, the CNF and the Army Corps of Engineers (the two "action agencies") and



Rosemont (the permit applicant). The federal, state, and local entities that have been granted



cooperating agency status for NEPA purposes have no right to participate in the consultation.



See Interagency Cooperation, supra, 51 Fed. Reg. at T9927 ("consultation takes place between



[FV/S], thJf'eáeral ug"rrry and, where applicable, a Federal permit or license applicant").r



t The term "applicant" is defined in FWS's regulations as "any person ... who requires formal approval or



authorization from a Federal agency as a prerequisite to conducting the action." 50 C'F.R. $ 402.02. An



applicant is given a number of opportunities to participate in the consultation process, including the



suùmission of dutu and information, participation in the development of any reasonable and prudent



alternatives, and the right to review and comment on the draft biological opinion. 50 C'F.R' $ a02'1a(g).
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On several previous occasions, Rosemont has reminded the CNF of the limited role of the



cooperating agencies under NEPA. Neither the AGFD nor Pima County have jurisdiction over



any aspect of ihe Rosemont Project, and neither is subject to Section 7 of the ESA, which applies



oniy to federal actions. AGFD was afforded cooperating agency status based in its special



.*p.rtir" related to wildlife issues. See 40 C.F.R. $ 1501.6(a). However, the role of AGFD as a



coãperating agency is limited to assisting and supporting the CNF in connection with scoping



anùpreparation of the NEPA documents. See, e.g., Forty Most Asked Questions Concerning



CEQ,s National Environmental Policy Act Regulations, Question l4a (Rights and



Reslonsibilities of Lead and Cooperating Agencies) (March 23, 1981), available at



httnl//ceo hss.cloe.sov/ceo resulations/euidance.htrul. This would include, for example, reviewhttp://ceq.hss.doe.gov/ceLregulations/guidance.html. This would lnclude, Ïor example, revlew



*d .o**ent on intemal working drafts of the draft and final environmental impact statements.



The purpose of this review is to ensure technical accuracy and confoffnance with laws,



regulåtiois, and policies within the agency's expertise, and to provide recommendations for



iniprovement of ihe draft material which is found to be incomplete, inadequate, or inaccurate.



AGFD's role does not include participating in the Section 7 consultation process or



recommending mitigation measures to the consulting parties.



Now that formal consultation has been initiated, FWS must determine whether, in its
opinion, the Rosemont project is likely to jeopardize the continued existence of any of the listed



species identified in the biólogical assessment or result in the destruction or adverse modification



of critical habitat for any of those species.2 If FV/S determines that the Rosemont Project ls



likely to jeopardi ze the ðontinued .iirt.tr." of a listed species or adversely modify its critical



habiiat, FWS must suggest reasonable and prudent alternatives that can be taken to avoid a



violation of section Xl.)fz>. 16 u.s.c. $ r536(bX3); 50 c.F.R . S 402.r4(g), (h). Anv reasonable



and prudent alternative rnurt (i) be consistent with the intended purpose of the action, (ii) be



implämented consistent with túe action agency's legal authority and jurisdiction, and (iii) be



ecónomically and technologically feasible. 50 C.F.R. ç 402.02 (definition of "reasonable and



prudent altematives"). To ensure that these criteria are met, FWS is required to utilize the



èxpertise of the action agencies - the CNF and the Corps - as well as the applicant - Rosemont -
in identiffing alternatives. 50 C'F'R. $ a02.laG).



Given the requirements of Section 7(a)(2) and FWS's regulations governing consultation,



there is no place in this process for "mitigation measures" recommended by a committee of



cooperating agencies. Additional mitigation ultimately may be required in the form of a



reasonable and prudent altemative, but only if FWS makes a preliminary determination that the



t The requirements of Section 7(a)(2) apply only to species' habitat that is formally designated-as
,,critical" under ESA Section 4, and not land that is merely suitable or capable of serving as habitat' ,See



Ariz. Cattle Growers' Ass'n v. tl^'. Fish and lhildlife Serv.,273 F.3d 1229, 1244 (9th Cir. 2001)



(.,[T]here is no evidence that Congress intended to allow IFWS] to regulate any parcel of land that is



merely capable of supporting a protected species.")'
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Rosemont project is likely to jeopardize the continued existence of a species or destroy its



critical habitat. For example, if FWS determines that the Rosemont Project is likely to
jeopardize the existence of tñe jaguar, FWS would then be required to confer with the CNF, the
-Corpr 



and Rosemont to develop an alternative that will avoid jeopardy, subject to the three



critéria identified above. Such an alternative would likely involve modification of the Rosemont
project to incorporate appropriate measures to reduce the project's impacts on the jaguar species



belåw the jeopardy threihold. These measures may include mitigation to off-set adverse impacts



on the ¡aguur, thus ensuring the species' continued survival in the wild. At this time, however, it
is not t "ã*" whether FWS will make a jeopardy determination and, therefore, no reason to be



submitting "mitigation measures" to FWS.3



In short, FWS is currently evaluating the effects of the Rosemont Project on listed species



and critical habitat to determine if the jeopardy or adverse modification standards will be



violated. Additional mitigation and other project changes - a reasonable and prudent alternative



- will be considered only if FWS determines that these standards will be violated. Proposing
,.mitigation measures" at this time would serve only to disrupt and delay the consultation



pro"."rr, in turn delaying the completion of the NEPA process and issuance of the Record of



becision. For this i.urott, and because AGFD, Pima County and other NEPA cooperating



agencies have no right to participate in the pending Section 7 consultation in the f,rrst place, we



ask that this "committee" be disbanded'



please let me know if you have any questions or would like to discuss the foregoing in



greater detail.



Very truly yours,



t/)^*4,V,^^.
Norman D.I@l'



NJAM
cc: Rosemont CoPPer ComPanY



7 3s0626.1 I 0r s556.0006



3 It is important to keep in mind that Section 7(a)(2) does not prohibit adverse effects to a listed species or



to critical habitat. Seà, e.g., Interagency Cooperation,supra,5l Fed. Reg. at 19934-35 ("adverse effects



not rising to the level of 'JeopardizTngthe continued existence' of a listed species cannot be the basis for



issuing ã jeopardy opinion;¡, 1995b ("Adverse effects may exist without constituting jeopardy.").



Insteaã, thé eiistenc" of udu"rr" effects triggers formal consultation, as previously explained.
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From: Jones, Larry -FS
To: Sebesta, Deborah K -FS; jason_douglas@fws.gov
Cc: marit_alanen@fws.gov; angela barclay (abarclay@swca.com)
Subject: RE: Rosemont GIS data
Date: Wednesday, August 29, 2012 10:13:22 AM


I believe SWCA is the keeper, so would contact my counterpart, Angela Barclay (cc’ed). Jason/Marit,
are there shape files for proposed Jaguar critical habitat (are you after the overlap acreage, which
of course we are interested in also).
 
--LLCJ
 
 
From: Sebesta, Deborah K -FS 
Sent: Friday, August 24, 2012 5:22 PM
To: jason_douglas@fws.gov; Jones, Larry -FS
Cc: marit_alanen@fws.gov
Subject: RE: Rosemont GIS data
 
Jason,
I’m sure this data exists but I’m not sure who keeps it.  I’ll find out and make sure you get it.
 
Deborah K. Sebesta
Nogales District Biologist
303 Old Tucson Road
Nogales, AZ  85624
Phone: 520-761-6009
Cell: 520-260-7702
Fax: 520-281-2396
 
 
 
From: Jason_Douglas@fws.gov [mailto:Jason_Douglas@fws.gov] 
Sent: Friday, August 24, 2012 12:42 PM
To: Sebesta, Deborah K -FS; Jones, Larry -FS
Cc: marit_alanen@fws.gov
Subject: Rosemont GIS data
 


Debbie and/or Larry, 


Do you have spatial data that show the mine and which you can share with us? Specifically, we're
looking for GIS layers showing the pit, tailings, access roads, utility ROWs, fenceline - essentially
everything. 


If you can share, please CC the reply to Marit. 


Thank you very much in advance. 


Jason M. Douglas
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Fish and Wildlife Biologist
U.S. Fish and Wildlife Service
Arizona Ecological Services Office
201 North Bonita Street, Suite 141
Tucson, Arizona 85745
(520) 670-6150, extension 226 (voice)
(520) 670-6155 (fax)
http://www.fws.gov/southwest/es/arizona/



http://www.fws.gov/southwest/es/arizona/






From: Kriegel, Debby -FS
To: Chris Garrett; Jones, Larry -FS
Cc: Roth, Melinda D -FS; Everson, Beverley A -FS; Jonathan Rigg
Subject: RE: AZ Trail reroute - ready to go
Date: Thursday, February 16, 2012 12:55:20 PM
Attachments: image001.png


I'd like to discuss all 3 questions with Laura White as soon as she's back in town next week. I'll keep
you posted.
 
Is Larry ok with using Westland to do the bio survey?
 
================================================
Debby Kriegel
Landscape Architect
Coronado National Forest
300 W Congress
Tucson AZ 85701
(520) 388-8427
 
From: Chris Garrett [mailto:cgarrett@swca.com] 
Sent: Thursday, February 16, 2012 12:43 PM
To: Kriegel, Debby -FS
Cc: Roth, Melinda D -FS; Everson, Beverley A -FS; Jonathan Rigg
Subject: AZ Trail reroute - ready to go
 
Well, that was easy.   Here’s the plan, as long as you’re all comfortable with it.
 
Based on Jim’s decision from Monday’s meeting, I approached Rosemont to discuss funding for
conducting surveys on the AZ Trail reroute.   Kathy has approved SWCA to proceed with arch and
paleo surveys on the reroute.   She would prefer that Westland conduct the biology surveys
because they are already out in the field.   SWCA will coordinate all the surveys as far as maps etc.
 
So three questions:


1.        Are you comfortable with surveying the route as it stands?   Of course we would expect
slight modifications to the route once an actual design happens, but I think the goal at this
point isn’t to get perfect—after all we very well may reroute based on what we find out
there during the surveys.   But I want to make sure you think this route is the starting
point.   As I mentioned to Debby earlier, we’ll leave Box Canyon reroutes out of the
equation for now.


2.        Does Lara already have that map coverage of the reroute, and if not, who should I talk to
in order to get it?


3.        Do you plan, or would you like to, flag the route in the field?
 
 
Thanks—Jonathan will probably we coordinating this, so keep him on the cc:
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-          Chris
 
Chris Garrett, P.HGW.
Professional Hydrologist - Ground Water
Tucson Office Director (Acting)


Visit Our Website: http://www.swca.com   
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From: Angela Barclay
To: Jones, Larry -FS
Subject: FW: summary of Westland conservation measures water features
Date: Tuesday, January 15, 2013 10:37:37 AM
Attachments: image001.png


 
 
Angela
^..^  ^..^
 
From: DeAnne Rietz 
Sent: Wednesday, January 09, 2013 2:51 PM
To: Chris Garrett; Angela Barclay
Subject: summary of Westland conservation measures water features
 
Here is a summary of what the Nov 12, 2012 says.  None of these are in the area of analysis for
surface water.  Not sure for wildlife and grazing
 
Santa Rita Mountain area:
                (Type 1 Feature) 9 - existing stock tanks proposed for renovations (remove sediment for
more volume in the tank and/or compacting soil/installing impervious liner to prevent leakage)
                (Type II Feature)  0 – groundwater fed water sources
                (Type III Feature) 4 – new, series of 3 precipitation fed ground-level tanks proposed as
mitigation for loss to springs and seeps
                (Type IV Feature) 2 new precipitation fed ground-level tank
                (Type V Feature) 8 new wildlife guzzler and small ground-level tanks
 
Sierrita Mountain area:
                (Type 1 Feature) 2 - existing stock tanks proposed for renovations
                (Type II Feature)  1 – groundwater fed water sources
                (Type III Feature) 0 – new precipitation fed ground-level tanks 
                (Type IV Feature) 1 new precipitation fed ground-level tank
                (Type V Feature) 0
 
 
DeAnne Rietz, M.S., CPESC
Hydrologist


SWCA Environmental Consultants
3033 N. Central Avenue, Suite 145
Phoenix, AZ 85012
P 602.274.3831, ext. 1141 | F 602.274.3958
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Visit Our Website: http://www.swca.com   
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From: Jim Tress
To: Jones, Larry -FS; Brian Lindenlaub
Cc: Stamer, Marc -FS; angela barclay (abarclay@swca.com); "Kathy Arnold"; "Jamie Sturgess"; Norman James
Subject: RE: I really need the CMs etc by COB today
Date: Friday, January 18, 2013 8:27:45 AM


Still plowing. ……the document which represents Rosemont’s collective commitments for
conservation measures to support the Section 7 is going through final editing and internal review to
make sure we captured everything necessary from our recent conference calls and prior
submittals.  It has taken me more time than anticipated, but hopefully the extra effort will simplify
next steps and eliminate any confusion about the proposed conservation measures.  We will send it
out as soon as it is done.
 
Jim Tress | Principal
WestLand Resources, Inc.
4001 E Paradise Falls Drive | Tucson, AZ 85712
Office: (520) 206-9585 | Fax: (520) 206-9518
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Thursday, January 17, 2013 10:58 AM
To: Jim Tress; Brian Lindenlaub
Cc: Stamer, Marc -FS; angela barclay (abarclay@swca.com)
Subject: RE: I really need the CMs etc by COB today
 
Jim--
 
Thanks. True, we can’t conference on YBC, but are trying to get “set up” should it be proposed,
which may happen as soon as February. I wouldn’t get too carried away with this, but if RCC can
agree to the conservation measures for that species it will grease the wheels for conferencing…
otherwise, we might have to do a little more leg work after they are proposed (I expect they will
be, so trying to streamline the consultation/conferencing process). Also, as a candidate, it is also a
FS sensitive species, and we can also ask for mitigation for sensitive species. There is a section in
the SBA about YBC.
 
PS, you can just send emails to this FS address from here on out, rather than my home (I am here
this morn, then a RMont meeting this afternoon) email.
 
--LLCJ
 
 
From: Jim Tress [mailto:jtress@westlandresources.com] 
Sent: Thursday, January 17, 2013 10:42 AM
To: Jones, Larry -FS; Brian Lindenlaub
Cc: Stamer, Marc -FS
Subject: RE: I really need the CMs etc by COB today
 
Larry – still working on some sections to incorporate the comments from our call on Monday and
making sure that I get the grazing and other conservation measures incorproated.  Other sections
are going through internal review. 
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Regarding the YBC – I understand from talking to Norm that FWS cannot conference on candidates
only proposed species.  I am creating a section that asks for technical assitance from FWS and
specifically stating that if FWS subsequently proposes to list YBC that the FS anticipates that the
conservation measures and technical assistance provided by FWS during this consultation will form
the basis for a conference opinion on YBC….It is short and I look forward to your comments on it.  I
have had conversation on other projects with Scott Richardson with regard to Technical Assistance
requests and using them to provide basis for subsequent consultation and while they cannot be
pre-decisional in their assessment, it can facilitate the subsequent consultation.
 
Jim Tress | Principal
WestLand Resources, Inc.
4001 E Paradise Falls Drive | Tucson, AZ 85712
Office: (520) 206-9585 | Fax: (520) 206-9518
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Wednesday, January 16, 2013 10:55 AM
To: Jim Tress; Brian Lindenlaub
Cc: Stamer, Marc -FS
Subject: I really need the CMs etc by COB today
Importance: High
 
Jim and Brian--
 
I have a meeting with Jim on Friday and the hope is that we can hammer out any issues with
Conservation Measures then…and if so, maybe we can barely squeak by with a Supplemental
Biological Assessment to hand out on Wednesday’s meeting next week…or at least have a clean
conservation measures packet. If we are to progress on consultation, we really need to get the SBA
to FWS. ASAP. COB today really means by SOB tomorrow morn. I think I can check my work emails
from home, where I will most likely be tomorrow (I telework Mon and Thurs, schedule permitting)
…and then I can go over and clean up CMs. I do have an appointment tomorrow so have to leave
around 1300. Thanks!
 
--LLCJ
 
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Roth, Melinda D -FS
To: Jones, Larry -FS; jason_douglas@fws.gov
Cc: Jean_Calhoun@fws.gov
Subject: RE: FW: Rosemont Copper Project riparian analysis meeting
Date: Tuesday, June 05, 2012 1:02:13 PM


Good question Jason.
 
The answer is that those two issues (the groundwater modeling and the riparian functional
assessment) are different parts of the same puzzle.  Both will be fully addressed by the time we
pull everything together for the final analysis that will be in the next version of the EIS.  
 
However, the meeting on the 28th will be focusing solely on the riparian mapping and functional
assessment piece of the puzzle; the groundwater modeling questions are being dealt with on a
different simultaneous track.
 
From: Jones, Larry -FS 
Sent: Tuesday, June 05, 2012 12:18 PM
To: jason_douglas@fws.gov; Roth, Melinda D -FS
Cc: Jean_Calhoun@fws.gov
Subject: RE: FW: Rosemont Copper Project riparian analysis meeting
 
Thanks, Jason. I am replying with Mindee Roth in the loop. Perhaps she can answer your questions
better than I.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Jason_Douglas@fws.gov [mailto:Jason_Douglas@fws.gov] 
Sent: Tuesday, June 05, 2012 8:48 AM
To: Jones, Larry -FS
Cc: Jean_Calhoun@fws.gov
Subject: Re: FW: Rosemont Copper Project riparian analysis meeting
 


Larry, 


Thanks! I'll plan on attending, possibly with colleagues if they're interested/available. 


We've spent some time discussing the g/w models with our sister agency - USGS. Will that agency's
(and others') comments on the g/w models be resolved prior to the riparian impact analysis? Or, is the
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riparian analysis being driven more by the potential surface flow alterations and geomorphic changes? 


Take care. 


Jason M. Douglas
Fish and Wildlife Biologist
U.S. Fish and Wildlife Service
Arizona Ecological Services Field Office
201 North Bonita Street, Suite 141
Tucson, Arizona 85745
(520) 670-6150, extension 226 (voice)
(520) 670-6155 (fax)
http://www.fws.gov/southwest/es/arizona/


"Jones, Larry -FS" <ljones02@fs.fed.us>


06/05/2012 08:08 AM


To "jason_douglas@fws.gov" <jason_douglas@fws.gov>,
"Jean_Calhoun@fws.gov" <Jean_Calhoun@fws.gov>


cc
Subject FW: Rosemont Copper Project riparian analysis meeting


 


FYI…you are hereby invited… 
  
Larry Jones 
Biologist 
Acting Wildlife, Fish, and Rare Plant program manager 
Climate Change Coordinator 
SW PARC Senior Chair 
Coronado National Forest 
300 W Congress 
Tucson, AZ 85701 
  
520-388-8375 
ljones02@fs.fed.us 
  
From: Roth, Melinda D -FS 
Sent: Monday, June 04, 2012 12:17 PM
To: Jones, Larry -FS
Subject: FW: Rosemont Copper Project riparian analysis meeting 
  
Would FWS be interested in this?  Please invite them if you think they would be.  Thx. 
  
From: Roth, Melinda D -FS 
Sent: Monday, June 04, 2012 12:08 PM
To: brocious@base.sao.arizona.edu; cbeck@azdot.gov; daniel_j_moore@blm.gov; dt1@azdeq.gov;
David.Jacobs@azag.gov; falco@cfa.harvard.edu; gfleming@asmi.az.gov; Julia.Fonseca@pima.gov;
JWindes@azgfd.gov; karen.howe@tonation-nsn.gov; david.stine.1@ang.af.mil; safabritz@azwater.gov;
lee.allison@azgs.az.gov; Leslie.Ethen@tucsonaz.gov; LSwartzbaugh@asmi.az.gov;
Marjorie.E.Blaine@usace.army.mil; nicole.ewing-gavin@tucsonaz.gov; ohenderson@ci.sahuarita.az.us;
rcasavant@azstateparks.gov; rsejkora@azstateparks.gov; stahle@ci.sahuarita.az.us;
TEmery@azdot.gov; scott_stonum@nps.gov; darla_sidles@nps.gov; Nicole.Fyffe@pima.gov;
twade@azgfd.gov; Jessop.Carter@epamail.epa.gov; leenhout@usgs.gov
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Cc: Shafiqullah, Salek -FS; Jones, Larry -FS; Everson, Beverley A -FS; cgarrett@swca.com; Roth,
Melinda D -FS
Subject: Rosemont Copper Project riparian analysis meeting 
  
Rosemont Copper Project Cooperating Agency Discussion of Riparian Mapping and Functional Assessments 
Thursday, June 28, 2012 
9:00-4:00, 1 hour lunch on your own 
Basement Conference Room A, Federal Building, 300 W. Congress, Tucson 
Conference phone line: 888-858-2144, passcode 9306463# 
  
In response to public comments received on the Rosemont DEIS, the Forest is considering revising the methods
used to analyze potential impacts to riparian vegetation due to changes in surface water or groundwater
associated with mine activities.   The Forest is inviting cooperating agencies with jurisdiction, special expertise, or
interest in this topic to participate in a working session to evaluate possible approaches.  The intended outcome
of the meeting is to inform the Forest Supervisor of 1) riparian mapping data sources, and 2) functional
assessment techniques, so Jim can make NEPA analysis decisions going forward.   
  
I will send an agenda and additional meeting details as soon as possible.  Give me a call or email if you have
questions.  Thx. 
  
  
Mindee Roth 
Rosemont Copper Project Manager 
520 388-8319 
mroth@fs.fed.us 
  
  
    Go Cats! 
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Jones, Larry -FS
To: Angela Barclay
Cc: Roth, Melinda D -FS; Upchurch, Jim -FS; Chris Garrett (cgarrett@swca.com)
Subject: RE: touch bases on Rosemont BA.
Date: Tuesday, June 05, 2012 8:03:14 AM


Thanks! Here is my input. Pretty simple. Sally forth to wrap this BA up and I will sign it as reviewer
and approver and finish up the Forest Supervisor letter.
 


1.       In case it doesn’t say it, make sure it says the AZ Trail relocation is a mitigation that will
take some time to determine placement, design, and planning, so even though a connected
action, there will be a separate BE and BA later for that.


2.       In the exec summary Table ES1, change effects determination to “May affect, not likely to
adversely affect” the MSO


3.       Under consultation history, the section about participants of meeting. Go ahead and leave
in…it is in project record anyway


4.       (FYI, I have the 1999 Rabinowitz paper if you need a copy, [p. 60, Jag Aff Env, Habitat])
5.       Comment AB84—about two waters to maintain CLF…last conservation measure…go ahead


and remove (p. 107)
6.       My page 109, line above cum eff for CLF, note that it is Lithobates tarahumarae (not Rana


anymore)
7.       P. 114. Jag species-specific conservation measure. No one ever answered if WestLand


spoke to AGFD about this, and they are probably not the resource to use, anyway, so please
reword “Rosemont Copper Company will contribute a total of $20,000 to inventory Jaguar
and Ocelot in the Santa Rita Mountains.”


8.       P. 116. Determination of effect for Jag. Go ahead and delete my track-change entry
9.       Same page, the footnote needs to mention a BA will be prepared (BE is sensitive species


only, and certainly the AZ Trail will go through LLNB, Jag, Ocelot habitat, at least). I had
heard WestLand was preparing the BA. I’m OK with that, but of course we will need to
review and sign off on.


10.   P 119, just above cum effects…I’m not sure of the answer…maybe you could check to see if
MSO CH coincides with the boundary of the Coronado NF, as it often does. If that is the
case, then you can make the point it is a political boundary not the boundary of PCE types,
and lacks MSO PCEs.
 


 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
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ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Monday, June 04, 2012 4:10 PM
To: Jones, Larry -FS
Subject: RE: touch bases on Rosemont BA.
 
Larry,
 
Here you go!!! As black and white as I can get it. There are very few comment boxes left for you. I
tried to put your name in the beginning of the comment boxes that require your attention. The rest
are for editing.
 
As you can see we still have some work to do on the references. We will continue to work on them
as much as possible, but the sooner we get the document back from you the better so we can
incorporate them. We’ll do our best on this end to get the editing and formatting done for
Wednesday’s production, but it’s going to be really tight on timing!!!
 
Thanks,
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Monday, June 04, 2012 10:06 AM
To: Angela Barclay
Subject: RE: touch bases on Rosemont BA.
 
I’ve tried calling back, but only get answering machine (I was just in the powder room)…let’s not
wait to hear from WestLand…let’s keep playing fone tag…
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Jones, Larry -FS 
Sent: Monday, June 04, 2012 9:33 AM
To: angela barclay (abarclay@swca.com)
Cc: Ruyle, Jennifer -FS
Subject: touch bases on Rosemont BA.



mailto:[mailto:ljones02@fs.fed.us]

mailto:ljones02@fs.fed.us

mailto:abarclay@swca.com





 
Hi Angela—
 
Wanting to touch bases on Rosemont BA this morn for an update on what transpired Friday PM
and where we are at with the document. Please give me a call when you get in (or if working from
home). I’m around all day (and all week), but am mostly focusing on Forest Plan, as we have a
consultant traveling here to work with me on the DEIS. Brian L. already called me this morn and is
going to send me something on conservation measures. I also have a FOIA with a final deadline of
this week.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Amanda Best
To: Jones, Larry -FS; Angela Barclay (abarclay@swca.com)
Cc: Brian Lindenlaub
Subject: Draft Arizona Trail Reroute BE
Date: Tuesday, July 03, 2012 10:03:19 AM
Attachments: Draft Rosemont Arizona Trail BE 070212.docx


Larry and Angela,
 
Please find attached the Draft AZ Trail BE Word file.
 
Please let me know if you need anything else, or have any questions.
 
Regards,
Amanda
 
Amanda Best | Senior Environmental Specialist
WestLand Resources, Inc.
4001 E Paradise Falls Drive | Tucson, AZ 85712
Office: (520) 206-9585 | Fax: (520) 206-9518
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1. 
INTRODUCTION





WestLand Resources, Inc. (WestLand) was retained by Rosemont Copper Company to prepare a Biological Evaluation (BE) for a proposed reroute of the Arizona Trail (the Project). The Project will include abandonment of an existing portion of the Arizona Trail and replacement with a new portion located about one mile to the east. The new route is primarily on lands owned by Coronado National Forest (CNF), but would also cross two small parcels of privately owned lands (Figure 1). The Project would depart from the existing route in Oak Tree Canyon on the south and would rejoin the existing route at Mulberry Canyon in the north.  The proposed Project Area is within Township 19 South, Range 16 East, Section  3, 4, and 5, and Township 18 South, Range 16 East, Sections 34, 27, 22, and 15 (Figure 1).  The proposed trail route would cross Arizona Highway 83 near Oak Tree Canyon and Barrel Canyon.





The purpose of this BE is to evaluate the potential effects of the proposed Arizona Trail reroute to special-status species. For the purposes of this BE, special-status species are defined as those species designated as threatened, endangered, proposed/candidate by the U. S. Fish and Wildlife Service (USFWS) under the Endangered Species Act (ESA) (USFWS 2012; Appendix A), or designated sensitive by the Forest Service for CNF.  This BE was prepared in accordance with the requirements stated in the Forest Service Manual (FSM 2672), and includes the identification of all special-status species known or with potential to be present in the Project Area or its immediate vicinity, a description of their habitat requirements, and an assessment of the potential effects of the Project on each species and their habitat.









2. SITE DESCRIPTION





The Project Area is located along the northeastern foothills of the Santa Rita Mountains, southeast of Tucson, Arizona. Topography in and surrounding the Project Area consists of a series of ridges and drainages. Elevations within the Project Area range from approximately 4,300 to 5,300 feet above mean sea level, with a gradual topographical gradient trending downslope toward the northeast. Surface drainage from the southern end of the Project Area is to the east down Oak Tree Canyon to Cienega Creek.  Drainage from the northern end of the project is to the northeast through Barrel Canyon and Davidson Canyon to Cienega Creek. In addition to these ephemeral channels, there are several stock tanks near the Project Area, including Oak Tree Tank, Highway Tank, and Adobe Tank.  Questa Spring is within one-half mile of the proposed trail route. 





Land use within the CNF in the vicinity of the Project Area has primarily been associated with mining, cattle grazing, and dispersed public recreation.





The Project Area and surrounding lands are mapped as Semidesert Grassland, with a few patches of Madrean Evergreen Woodland on north-facing slopes (Brown and Lowe 1980).  These communities are described by Brown (1982b) and Brown (1982c), respectively.  Dominant vegetation within Semidesert Grassland includes a variety of grass species, with some shrubs, including velvet mesquite (Prosopis velutina) and catclaw mimosa (Mimosa aculeaticarpa).  Vegetation in the Madrean Evergreen Woodland includes more tree species, including Emory oak (Quercus emoryi) and alligator-bark juniper (Juniperus deppeana).  Palmer’s agaves (Agave palmeri) are present throughout the Project Area in low densities. An aerial photograph depicting the Project Area is presented in Figure 2.









3. METHODS


The potential for the presence of special status species in the Project Area was evaluated based upon:  1) a review of information regarding the natural history of the special status species; 2) an evaluation of the known range and distribution for the special status species; 3) comparison of this information with habitats present in the Project Area and general region; and 4) a review of information from the Arizona Game and Fish Department (AGFD) Heritage Data Management System (HDMS). Records from the HDMS and USFWS were also used to determine whether critical habitat has been designated or proposed within or near the Project Area.


Physical features and biological characteristics of the Project Area and geographic region were documented and evaluated for comparisons with habitats known to support special status species.  Species are considered to have no potential to occur if the Project Area is located outside of their known range or if required habitat components are not present.  Species range and habitat data were obtained primarily from information provided by AGFD HDMS animal and plant abstracts.  


Occurrence records were obtained through a search of the AGFD’s Online Environmental Review Tool which queries for recorded occurrences of species tracked by the HDMS. The HDMS species search includes USFWS-listed species of concern, species considered sensitive by the Bureau of Land Management’s (BLM’s) Arizona State Office, species considered sensitive by the CNF, species listed by the Arizona Department of Agriculture as Salvage Restricted, and species listed by the AGFD as Wildlife of Special Concern in Arizona. These species are not necessarily afforded protection under the Endangered Species Act (ESA). 












4. RESULTS


4.1. Federally Listed Species Screening Analysis





Twenty-five special status species are listed by the USFWS for Pima County (USFWS 2012; Appendix A).  This list includes six plants, two invertebrates, three fish, one amphibian, four reptiles, five birds, and four mammal species.  Twenty-three of the 25 listed species were eliminated from further review through the screening analysis (Table 1) because their known ranges are outside the Project Area, or the required habitat is not present within the Project Area.  Only two of the listed species, lesser long-nosed bat (Leptonycteris yerbabuenae) and Chiricahua leopard frog (Litohbates chircahuensis) have reasonable potential to occur in the Project Area.  The remaining species are considered to have no potential to occur, or are regarded as unlikely to occur.  There is no designated critical habitat in the Project Area.





Two species listed by USFWS have the potential to occur on or near the Project Area at certain times during the year (Table 1).  These species are the lesser long-nosed bat (LLNB) and the Chiricahua leopard frog (CLF).  


The endangered LLNB is a nectar-feeding bat that forages on saguaro (Carnegiea gigantea) and organpipe cactus (Stenocereus thurberi) flowers and fruit during its maternity season in spring and early summer.  The LLNB is a migratory species that is only present in the Project Area during the late summer and early fall (late July through late September) during its post-maternity dispersal from its maternity colonies found only in the Arizona Upland Subdivision of Sonoran Desertscrub.  During the post-maternity season, the LLNB forage for nectar primarily at Palmer’s agaves.  These bats normally roost in relatively large colonies in natural caves and abandoned mines.  These bats are known to use an abandoned mine within one mile of the proposed trail location as a post-maternity dispersal roost site, a adjacent to the current trail route. A realignment of the trail will move it away from this roost site and will reduce the potential for human disturbance of this colony. LLNB will forage on agaves that are present along the proposed route.  Potential impacts on foraging resources could be minimized by minor adjustments to the trail route to avoid agave rosettes.  There are no natural caves and no known abandoned mines on the proposed route. 


The CLF is known to be present in Empire Gulch, Cienega Creek, and numerous stock tanks in the vicinity of the Project Area.  These frogs normally require perennial or nearly perennial water in streams, springs, cienegas, or stock tanks in order to complete their life cycle, but are capable of overland movement between water sources.  Critical habitat for CLF has been designated in Empire Gulch, Cienega Creek, and the Greaterville area (77 FR 16324, March 20, 2012).  The closest point of this critical habitat is less than three miles from the proposed trail route in the Project Area (AGFD 2012).  The proposed trail construction will have no direct impact on this designated critical habitat.  Surface water features would not be impacted by the Project and no perennial streams are crossed by the proposed route, therefore no adverse impacts to CLF are anticipated as a result of the Project.



Table 1.  USFWS Threatened, Endangered, Proposed, Candidate, and Conservation Agreement Species Known or Suspected to Occur in Pima County, Arizona, Potential for Occurrence and Effect Determination. 


			Species and Status


			Known Geographic Range and Habitat Preference(s)


			Potential Occurrence* in Project Area
and Effect Determination





			Plants





			Goodding’s Onion


(Allium gooddingii)





Federal: Signed Conservation Agreement (USFWS 1997a)





Critical Habitat: No





Recovery Plan: No


			Range: In Arizona, known from White Mountains, Apache County, and Santa Catalina Mountains, Pima County.





Habitat: Shaded sites on north trending drainages, on slopes, or in narrow canyons, within mixed conifer and spruce-fir forests.





Elevation: 7,500-11,250 ft





Reference(s): AGFD 1999a, USFWS 2012a.


			Potential Occurrence: None. The Project Area is below the known elevation for this species and does not contain suitable habitat. 





Effect Determination: The Project will have no effect on this species or its habitat.





			Kearney’s blue star (Amsonia kearneyana)





Status:


Federal: Endangered


(USFWS 1989)





Critical Habitat: No





Recovery Plan: Yes


(USFWS 1993a)


			Range: Known only from western slopes of the Baboquivari Mountains. 





Habitat: Dry open slopes in Madrean evergreen woodland/interior chaparral transition zone and under deciduous riparian trees and shrubs in Sonoran desertscrub-grassland ecotone. 





Elevation: 3,600-6,000 ft.





Reference(s): ARPC 2001


			Potential Occurrence:  None. The Project Area does not contain habitat suitable for this species, it is below the known elevation for this species, and it is outside of the known geographic range of this species. 








Effect Determination: The Project will have no effect on this species or its habitat.





			Pima pineapple cactus 


(Coryphantha scheeri var.robustispina)





Status:


Federal: Endangered


(USFWS 1993b)





Critical Habitat: No





Recovery Plan: No


			Range: Bounded by Santa Cruz County, Santa Rita Mountains (east); Pima County, Baboquivari Mountains (west), Tucson (north), Arizona-Mexican border (south).





Habitat: Sonoran desertscrub and semi-desert grassland on ridges and bajadas in sandy, rocky loam; slopes < 10%.





Elevation: 2,300 – 5,000 ft.





Reference(s): AGFD 2001a, ARPC 2001


			Potential Occurrence:  None.  Pima Pineapple Cactus (PPC) are not known to occur east of the Santa Rita Mountains. 





Effect Determination: The Project will have no effect on this species or its habitat.





			Nichol Turk’s head cactus (Echinocactus horizonthalonius var. nicholii)








Federal: Endangered


(USFWS 1979)





Critical Habitat: No





Recovery Plan: Yes


(USFWS 1986a)


			Range: In Arizona, known from three areas in southwest Pinal County and north central Pima County.





Habitat: Relatively open Sonoran desertscrub. Found in bedrock habitat at higher elevations and gravelly bajadas with limestone derived soils at lower elevations; (dissected alluvial fans at the foot of limestone mountains). 





Elevation: 2,000 – 3,600 ft.





Reference(s): AGFD 2008a; ARPC 2001


			Potential Occurrence:  None.  The Project Area.has no suitable habitat for this species and is over 50 miles from the closest known population. 








Effect Determination: The Project will have no effect on this species or its habitat.





			Acuña cactus (Echinomastus erectocentrus var. acunensis)





Federal: Candidate


(USFWS 2011a)





Critical Habitat: No





Recovery Plan: No


			Range: Maricopa, Pinal and far western Pima counties.





Habitat: tops or upper half of side-slopes of broad, dissected hills.





Elevation: 1,200 – 4,000a ft.





Reference(s): AGFD 2011a; ARPC 2001


			Potential Occurrence:  None.  The Project Area has no suitable habitat for this species and is over 60 miles from the closest known population. 





Effect Determination: The Project will have no effect on this species or its habitat.





			Huachuca water umbel 


(Lilaeopsis schaffneriana ssp. recurva)





Status:


Federal: Endangered


(USFWS 1997b)





Critical Habitat: Yes


(USFWS 1999a)





Recovery Plan: No


			Range: Known primarily from Santa Cruz and southern Cochise counties. Also found along perennial reaches of the San Pedro River in Pinal County and Cienega Creek in Pima County. 





Habitat: Shallow water, saturated soil near perennial cienegas, springs, seeps and streams.





Elevation: 2,000-7,100 ft.





Reference(s): AGFD 2003a, ARPC 2001


			Potential Occurrence:  None.  The Project Area has no suitable aquatic habitat for this species. No designated critical habitat for this species occurs in the Project Area.





Effect Determination: The Project will have no effect on this species or its habitat.





			Invertebrates





			San Xavier talussnail 


(Sonorella eremita)





Federal: Signed Conservation Agreement (USFWS 1998a, 2008a)





Critical Habitat: No





Recovery Plan: No


			Range: Restricted to a 50 by 100 foot area of land privately owned in Pima County, Arizona.





Habitat: Deep, northwest facing limestone rockslide on San Xavier Hill.





Elevation: 3,850-3,920 ft.





Reference(s): AGFD 2003b


			Potential Occurrence:  None; The Project Area has no suitable habitat for this species and is outside the limited geographic range for this species.





Effect Determination: The Project will have no effect on this species or its habitat.





			Rosemont talussnail 


(Sonorella rosemontensis)





Federal: Candidate


(USFWS 2011a)





Critical Habitat: No








Recovery Plan: No


			Range: Endemic to the Santa Rita Mountains.





Habitat: Inhabits talus slopes comprised of volcanic rock and limestone.





Elevation: 4,400 - 5,600 ft.








Reference(s): AGFD 2011b


			Potential Occurrence:  None. The Project Area has no suitable talus habitat for these snails.  AGFD (2012) reports records of this species within 3 miles of the Project Area.





Effect Determination: The Project will have no effect on this species or its habitat.





			Fish





			Desert pupfish


(Cyprinodon macularius)





Federal: Endangered


(USFWS 1986b)





Critical Habitat: Yes


(USFWS 1986b)





Recovery Plan: Yes


(USFWS 1993c)


			Range: Historically occurred throughout the lower Gila River basin in the U.S. and Mexico. No natural populations persist in Arizona; currently managed at discreet natural and artificial refuge sites. 





Habitat: Shallow waters of springs, small streams, and marshes. 





Elevation: < 4,920 ft.





Reference(s): AGFD 2001b


			Potential Occurrence:  None. This species is restricted to very few introduced populations, none of which are near the Project Area. No designated critical habitat for this species occurs in the Project Area.





Effect Determination: The Project will have no effect on this species or its habitat.





			Gila chub 


(Gila intermedia)





Federal: Endangered


 (USFWS 2005a)





Critical Habitat: Yes


 (USFWS 2005a)





Recovery Plan: No


			Range: Endemic to Gila River Basin, including the San Pedro River. 





Habitat: Smaller headwater streams, pools, springs, and cienegas in a diversity of aquatic habitats (e.g., vegetated backwaters and deep pools, riffles, undercut banks).





Elevation: 2,700–5,500 ft.





Reference(s): AGFD 2002a


			Potential Occurrence:  None. The Project Area has no suitable perennial stream habitat for this species. No designated critical habitat for this species occurs in the Project Area.





Effect Determination: The Project will have no effect on this species or its habitat.





			Gila topminnow 


(Poeciliopsis occidentalis occidentalis)





Federal: Endangered


(USFWS 1967)





Critical Habitat: No





Recovery Plan: Yes


(Draft : USFWS 1999b)


			Range: Historically distributed throughout the Gila River Basin. 





Habitat: Headwater springs, vegetated margins and backwater areas of intermittent to perennial streams and rivers.





Elevation: 1,300-7,500 ft.; most populations < 5,000 ft. 





Reference(s): AGFD 2001c


			Potential Occurrence:  None. The Project Area has no suitable perennial stream habitat for this species.





Effect Determination: The Project will have no effect on this species or its habitat.





			Amphibians





			Chiricahua leopard frog (Lithobates [Rana] chiricahuensis)





Federal: Threatened 


(USFWS 2002a)





Critical Habitat: 


Final: (USFWS 2012b) 





Recovery Plan: Yes 


(USFWS 2007a)


			Range: Two disjunct populations distributed in New Mexico and AZ along the Mogollon Rim and in southeastern AZ, southwestern NM, and northeastern Mexico. Currently extirpated from much of their historic range including lowland river systems such as the upper San Pedro River. Known from upper Santa Cruz River in San Rafael Valley and tributaries draining the Atascosa and Tumacacori mountains.





Habitat: Requires perennial or near-perennial water in a wide variety of habitats including cienegas, springs, creeks, streams, reservoirs, and above-ground and earthen livestock tanks.





Elevation: 3,300–8,900 ft.





Reference(s): USFWS 2007a


			Potential Occurrence:  Possible. The proposed trail route in the Project Area passes close to stock tanks that have supported Chiricahua leopard frogs in the past.  Chiricahua leopard frogs are known to be present in the region.  Designated critical habitat for the Chiricahua leopard frog occurs within three miles of the Project Area, but not within the Project Area.





Effect Determination: The Project will not impact any surface water features or individual frogs.











			Reptiles





			Tucson shovel-nosed snake


(Chionactis occipitalis klauberi)





Federal: Candidate


(USFWS 2011a)





Critical Habitat: No





Recovery Plan: No


			Range: Occurs from Pima County in the Avra and Santa Cruz Valleys and from western Pinal County and a portion of Maricopa County. The area between the Tucson and Phoenix metropolitan areas is believed to encompass the majority of their current range, particularly west of Tucson northward along Avra Valley in Pima County to western Pinal County, and then north into eastern Maricopa County.





Habitat: Creosote-mesquite flood plain habitats, with soils described as soft, sandy loams with sparse gravel.





Elevation: 785-1,662 ft.





Reference(s): AGFD 2010a


			Potential Occurrence:  None. The Project Area has no suitable habitat, is located outside the current range of this species, and is above the known elevation range of this species. 





Effect Determination: The Project will have no effect on this species or its habitat.





			Desert Tortoise – Sonoran population 


(Gopherus agassizii)





Federal: Candidate


(USFWS 2011a)





Critical Habitat: No





Recovery Plan: No


			Range: Occurs throughout Arizona’s Sonoran desert with appropriate habitat. Eastern edge of range extends to the middle San Pedro River. 





Habitat: Found primarily on rocky slopes and bajadas of Mojave and Sonoran desertscrub; also found associated with caliche caves (shelter sites) along lower Sonoran desert washes. 





Elevation: 510 – 5,300 ft.





Reference(s): AGFD 2010b


			Potential Occurrence:  Unlikely. The Project Area is at the edge of the geographic range of this species and may have suitable habitat on slopes of ephemeral drainages. There are no HDMS records for this species within 3 miles and the Analysis Area (AGFD 2012). 





Effect Determination: The Project is unlikely to have an effect on this species or its habitat.








			Sonoyta mud turtle


(Kinosternon sonoriense longifemorale)





Federal: Candidate


(USFWS 2011a)





Critical Habitat: No





Recovery Plan: No


			Range: Known from ponds and stream habitats at the Quitobaquito Springs in Organ Pipe Cactus National Monument, Arizona





Habitat: Ponds and stream habitats





Elevation: 1,100 ft.





Reference(s): AGFD 2005a


			Potential Occurrence:  None; The Project Area has no perennial aquatic habitat suitable for this species, and  is located outside the known geographic range of this species.





Effect Determination: The Project will have no effect on this species or its habitat.





			Northern Mexican garter snake


 (Thamnophis eques megalops)





Federal: Candidate


(USFWS 2011a)





Critical Habitat: No





Recovery Plan: No


			Range: Historic range included much of the greater Gila River Basin. Currently found in < 10% of former range and restricted to isolated, scattered populations. Likely extant in fragmented populations within the middle/upper Verde River drainage, middle/lower Tonto Creek, and the Cienega Creek drainage, as well as a small number of isolated wetland habitats in southeastern Arizona.





Habitat: Perennial cienegas, cienega-streams, riparian forests and woodlands; usually associated with dense vegetation. 





Elevation: 3,000 – 5,000 ft.





Reference(s): Brennan and Holycross 2006, AGFD 2011c


			Potential Occurrence:  None.  The Project Area has no perennial to near-perennial aquatic habitats suitable for this species, although this snake is known to be present in Cienega Creek, about 6 miles east of the Project Area.








Effect Determination: The Project will have no effect on this species or its habitat.





			Birds





			Masked bobwhite


(Colinus virginianus ridgwayi)





Federal: Endangered 


(USFWS 1967)





Critical Habitat: No





Recovery Plan: Yes


 (USFWS 1995a)


			Range: Historically occurred from extreme south-central AZ (bottomlands of Altar and Santa Cruz valleys) south into central Sonora, Mexico. Currently reintroduced to Buenos Aires National Wildlife Refuge; the only known population in the U.S. 





Habitat: Desert grasslands with a diversity of dense native grasses, forbs, and brush.





Elevation: 3,090 - 3,720 ft., in AZ.





Reference(s): AGFD 2001d


			Potential Occurrence:  None. The Project Area has no suitable habitat for this species, and the only known population of this species in the United States is located within the Buenos Aires National Wildlife Refuge. 








Effect Determination: The Project will have no effect on this species or its habitat.





			California Least Tern


(Sterna antillarum browni)





Federal: Endangered 


(USFWS 1970)





Critical Habitat: No





Recovery Plan: Yes


 (USFWS 1985)


			Range: Primarily California, but there are transient migrants with occasional breeding in Arizona. Recorded from Mohave, Maricopa, and Pima counties.





Habitat: Nests in shallow depressions on open sandy beaches, sand bars, gravel pits, or exposed flats along shorelines of inland rivers and lakes.





Elevation: < 2,000 ft





Reference(s): USFWS 2012a


			Potential Occurrence:  None.  The Project Area lacks the shoreline habitat and shallow water foraging habitat required for this species.





Effect Determination: The Project will have no effect on this species or its habitat.





			Mexican spotted owl 


(Strix occidentalis lucida)





Federal: Threatened 


(USFWS 1993d)





Critical Habitat: Yes


 Final: (USFWS 2004)





Recovery Plan: Yes


 (Draft: USFWS 2011b)


			Range: Patchily distributed in forested area throughout Arizona. 





Habitat: Breed primarily on dense old growth mixed conifer forests. 





Elevation: 3,700 – 9,600 ft. (AZ)





Reference(s): AGFD 2005b


			Potential Occurrence:  None. The Project Area has no mature montane forests or steep forested canyons. No designated critical habitat for this species occurs in the Project Area.


 


Effect Determination: The Project will have no effect on this species or its habitat.





			Southwestern willow flycatcher 


(Empidonax traillii extimus)





Federal: Endangered


(USFWS 1995b)








Critical Habitat: Yes


Proposed: (USFWS 2011c)


Final Rule: (USFWS 2005b) 


Final Rule: (USFWS 1997c) 





Recovery Plan: Yes 
 (USFWS 2002b)


			Range: A neotropical migrant that winters in Mexico and Central America and breeds throughout the greater southwestern U.S. Breeds very locally along dynamic riparian systems, including the middle Gila, Salt, and Verde rivers; middle to lower San Pedro River; and upper San Francisco River near Alpine.





Habitat: Cottonwood/willow and/or tamarisk riparian communities along rivers and streams; prefer riparian areas with dense under- and mid-story vegetation that is ≥ 10 ft. in height, with or without canopy cover, and in close proximity to surface water. 





Elevation: 75 – 9,200 ft.





Reference(s): AGFD 2002b


			Potential Occurrence:  None. The Project Area has no suitable riparian habitat. No designated critical habitat for this species occurs in the Project Area.








Effect Determination: The Project will have no effect on this species or its habitat.





			Yellow-billed cuckoo


(Coccyzus americanus)





Federal: Candidate 


 (USFWS 2001)





Status Review:


 (USFWS 2011a) 





Critical Habitat: No





Recovery Plan: No


			Range: A late spring migrant from South America, cuckoos breed throughout the western U.S. They occur in west, central and southeastern Arizona. 





Habitat: Typically associated with rivers and streams supporting dense, humid, riparian woodlands (e.g., cottonwood, willow, tamarisk galleries, and mesquite bosques). In southeastern Arizona they are known to nest along intermittent streams supporting dense stands of mesquite and netleaf hackberry. They are rarely observed as transients in xeric desert or urban settings.





Elevation: < 6,700 ft. (more typically < 5,000 ft.)





Reference(s): AGFD 2011d, Corman and Wise-Gervais 2005


			Potential Occurrence:  None.  The Project Area has no suitable riparian woodland or dense stands of mesquite or netleaf hackberry, although cuckoos are known to be present in Cienega Creek, about 6 miles east of the Project Area.



Effect Determination: The Project will have no effect on this species or its habitat.





			Mammals





			Lesser long-nosed bat 


(Leptonycteris curasoae yerbabuenae)





Federal: Endangered 


(USFWS 1988) 





Critical Habitat: No





Recovery Plan: Yes


 (USFWS 1995c)


			Range: A summer migrant that winters in Central America, Lesser Long-nosed bats are found locally in the U.S. only in southern Arizona and extreme southwestern New Mexico from April to late-September. Peripheral observations exist from the Phoenix area and the Pinaleño Mountains





Habitat: Sonoran desertscrub through semi-desert grasslands and into oak woodlands where columnar cacti and agaves occur. Roosts in caves, abandoned mines and occasionally old buildings. Forages at night on nectar, pollen, and possibly fruit of columnar cacti and agaves. 





Elevation: 1,200 – 7,300 ft. (most often < 5,500 ft.)





Reference(s): AGFD 2011e


			Potential Occurrence:  Likely.  Suitable agave foraging habitat is present within the Project Area, and a post-maternity dispersal roost site is within one mile of the Project Area. 





Effect Determination:   This species would be benefited by the Project. The current trail alignment is immediately adjacent to a post-maternity dispersal roost for this species, and the reroute of the trail reduce the likelihood of human disturbance to the roost. The Project is linear, requires a narrow corridor for construction, and allows for some flexibility in trail placement. Impacts to forage for this species would be avoided to the extent practicable, and is not expected to affect foraging availability for this species.





			Ocelot 


(Leopardus pardalis)





Federal: Endangered


(USFWS 1982)





Critical Habitat: No





Recovery Plan: Yes (Draft)


(USFWS 2010a)


			Range: Globally, ranges from the southern U.S. to northern South America. In U.S., currently known from AZ and south Texas. 





Habitat: Areas with dense cover and avoids open areas. Desertscrub communities in Arizona, thickets in Texas, and humid tropical and coastal habitats in the southern U.S.





Elevation: generally < 4,000 ft.





Reference(s): AGFD 2010c


			Potential Occurrence:  None. The Project Area does not contain dense forested areas or areas with otherwise dense cover. 





Effect Determination: The Project will have no effect on this species or its habitat.





			Jaguar


 (Panthera onca)





Federal: Endangered


(USFWS 1997d)





Critical Habitat: No


Notice of Determination:


(USFWS 2010b)





Recovery Plan: No


			Range: Globally, ranges from southern U.S. to South America. Recent observations in AZ have been restricted to mountain ranges of southeastern AZ. 





Habitat: Occur in a variety of habitats; in recent AZ observations this has been restricted to oak-pine woodlands.





Elevation: 5,200 – 5,700 ft. (recent observations in AZ)





Reference(s): AGFD 2004a


			Potential Occurrence:  Unlikely. Considering lack of tree cover throughout most of the Project Area and the relatively low number of these cats known or suspected to occur in southern Arizona, it is very unlikely that this species would utilize the Project Area, although one could pass through the area on rare occasions. 





Effect Determination: The Project will have no effect on this species or its habitat.





			Sonoran Pronghorn 


 (Antilocapra americana sonoriensis)





Federal: Endangered


(USFWS 1967)





Critical Habitat: No





Recovery Plan: Yes


 (USFWS 1998b)


			Range: Known from the Cabeza Prieta National Wildlife Refuge, Organ Pipe Cactus National Monument, Barry M. Goldwater Gunnery Range, and the Tohono O’odham Indian Reservation.





Habitat: Broad intermountain alluvial valleys with creosote-bursage and palo verde-mixed cacti associations.





Elevation: 2,000 – 4,000 ft. 





Reference(s): AGFD 2002c


			Potential Occurrence:  None.  The Project Area is outside the known geographic range of this species.





Effect Determination: The Project will have no effect on this species or its habitat.








* The potentials for taxa to occur within the Project Area are categorized according to the following criteria:


			


			





			Possible:


			The taxon has not been recorded by WestLand in the Project Area, but the known, current distribution of the taxon includes the site and the required habitat characteristics of the taxon are present within or in the vicinity of the Project Area.





			Unlikely:


			The required habitat characteristics of the taxon are present but the Project Area is outside the known, current distribution of the taxon, which is not highly restricted.





			None:


			The Project Area is outside the known distribution of the taxon and the habitat characteristics required by the taxon are not present, and/or taxon-specific surveys have been conducted and no detections of the taxon have been made. Taxa with highly restricted ranges (e.g., springsnails) are considered to have no potential to occur if the Project Area is outside the known range, even if the required habitat characteristics are present in the Project Area.











4.2. Forest Sensitive Species Screening Analysis


U.S. Department of Agriculture Forest Service website identifies one hundred and sixty-five (165) plants and animals as Forest Sensitive species within Pima County (USDA-FS 2007a and 2007b). Based on the screening analysis in Table 2, thirty-nine (39) of these species have reasonable potential to occur in the Project Area.  This total includes 15 plant species, one amphibian, four reptile species, five bird species, and 14 mammal species. 


Of the 15 sensitive plant species that could be found in the Project Area, two are orchid species, Arizona coralroot (Hexalectris arizonica) and Coleman’s coralroot (H. colemanii).  Both of these species are saprophytes (root parasites) on oaks, and both are known to be present within a few miles of the Project Area. Surveys for these species can only be conducted during the flowering season (April through June) when flowering spikes are visible above ground.  Both of these species have been petitioned for listing under the ESA. Other plant species that have been the subject of special interest in this area are Bartram stonecrop (Graptopetalum bartramii) and beardless chinchweed (Pectis imberbis).  Impacts to plants can be minimized by orienting the trail to avoid any of the sensitive plants that may be encountered during surveys or trail construction.


The four sensitive reptile species that may be present in the Project Area are the mountain skink (Eumeces callicephalus), giant spotted whiptail (Cnemidophorus burti), reticulate Gila monster (Heloderma suspectum suspectum), and green rat snake (Senticolis triaspis).  Impacts to reptiles can be minimized with care during construction to avoid direct and indirect impacts to potential den sites.


The five sensitive bird species that may be present in the Project Area are the broad-billed hummingbird (Cyanthus latirostris), northern beardless tyrannulet (Campostoma imberbe), Abert’s towhee (Pipilo aberti), Baird’s sparrow (Ammodramus bairdii), and varied bunting (Passerina versicolor).  The towhee is a permanent resident of this vicinity.  The hummingbird, tyrannulet, and bunting are neotropical migrants that are only present during the breeding season in spring, summer, and early fall.  The Baird’s sparrow is a northern migrant that is only present during the winter.  Because of their mobility, birds are unlikely to be directly impacted by trail construction.  Indirect impacts to bird species can be minimized by taking appropriate precautions during construction to avoid known or potential nest sites.


Of the 14 sensitive mammal species which could be present in the Project Area, there are five insectivorous bats, one nectarivorous bat, one shrew, five rodents, and two small carnivores.  These bats are likely to use the Project Area primarily for foraging, although two of these species are likely to roost in trees during daylight hours. Although the terrestrial mammals are less mobile than bats or birds, it is still likely that they would not be directly impacted by trail construction.  Indirect impacts to mammal species can be minimized by taking appropriate precautions during construction to avoid known or potential burrows and den sites.





			Table 2. U. S. Forest Service Sensitive Species Present in Pima County, Arizona, Potential Occurrence and Effect Determination. Species lists from USDA-FS (2007a and 2007b).   Species included in Table 1 are not repeated here. Species shown in bold print are known or have potential to occur within the Project Area.





			Species and Status


			Known Geographic Range and Habitat Preference(s)


			Potential Occurrence* in Project Area and Effect Determination





			Plants





			Pima Indian Mallow


(Abutilon parishii)





Status:  CNF-S
USFS-S
AZ-SR


			Range:  Known from 84 populations in 17 mountain ranges from central Arizona to Sonora.





Habitat: Higher elevation Sonoran Desertscrub and Semidesert Grassland. Rocky hillsides, cliff bases, canyon bottoms, lower side slopes and ledges of canyons among rocks and boulders. 





Elevation: 1,720–4,900 ft 





References:  AGFD 2000a.


			Potential Occurrence:  Unlikely. Not reported in the vicinity of the Santa Rita Mountains in Pima County, but suitable habitat may be present.





Effect Determination: The Project is unlikely to have an effect on this species or its habitat.





			Santa Cruz Striped Agave 


Agave parviflora ssp. parviflora





Status: CNF-S
USFS-S
AZ-HS


			Range:  Several mountain ranges in Pima and Santa Cruz counties and also in Sonora.





Habitat: Desert grassland and oak woodland, open rocky or gravelly slopes and ridges. 





Elevation: 3,600–4,600 ft. 





References: ARPC 2001


			Potential Occurrence:   Possible.  The Project Area is within this species’ reported range in Santa Rita Mountains and suitable habitat is present. 





Effect Determination: The Project is linear, requires a narrow corridor for construction, and allows for some flexibility in trail placement. Impacts to sensitive plants would be avoided to the extent practicable. The Project may impact individuals of this species, but is not likely to result in a trend toward federal listing or loss of viability.





			Trelease Agave 


Agave schottii var. treleasei





Status: CNF-S
USFS-S
AZ-HS


			Range:  Known only from Santa Catalina Mountains.





Habitat: Desert scrub, grassland, oak, and juniper woodlands, gravelly to rocky places.





Elevation:  3,600–6,600 ft. 





References:  AGFD 2005c 


			Potential Occurrence:  None. The Project Area is outside the reported geographic range of this species.





Effect Determination: The Project will have no effect on this species or its habitat.





			Saiya


Amoreuxia gonzalezii





Status: CNF-S
USFS-S
AZ-HS


			Range:  Known only from two or three populations in Santa Rita Mountains.





Habitat: Rocky limestone hillsides.





Elevation:  4,200–4,600 ft.  





References:  AGFD 2011f 


			Potential Occurrence: Unlikely. No limestone is present in the Project Area.





Effect Determination: The Project will have no effect on this species or its habitat.





			Large-flowered Blue Star 


Amsonia grandiflora 





Status: CNF-S
USFS-S


			Range:  Limited to Patagonia and Atascosa Mountains. 





Habitat:  Canyon bottoms and slopes in oak woodlands.





Elevation: 3,700–4,500 ft. 





References:  AGFD 2003d


			Potential Occurrence:  None. The Project Area is outside this species’ reported geographic range.





Effect Determination: The Project will have no effect on this species or its habitat.





			Chiricahua Rock Cress Arabis tricornuta





Status: CNF-S
USFS-S


			Range: Known to be present in Santa Rita Mountains.





Habitat: Steep and rocky slopes in the understory with pine trees, and on road banks.  





Elevation:  6,000 – 8,840 ft.  





References: AGFD 2006a 


			Potential Occurrence:  None.  The Project Area has no pine forest habitat and is below the known elevation range.





Effect Determination: The Project will have no effect on this species or its habitat.





			Lemmon Milkweed


Asclepias lemmonii





Status: CNF-S
USFS-S





			Range:  Known from Huachuca, Chiricahua, Baboquivari, and Santa Rita Mountains.





Habitat: Canyons, roadsides, and open woodlands in mountainous areas, often on limestone substrates.





Elevation: 5,050–7,200 ft. 





References: AGFD 2006b


			Potential Occurrence: Unlikely. The Project area is mostly below the known elevation range, has no limestone, and has marginal habitat conditions.





Effect Determination: The Project is unlikely to have an effect on this species or its habitat.








			Greene Milkweed 


Asclepias uncialis ssp. uncialis 





Status: CNF-S


			Range:  About 25 to 30 locations in western U. S., including Coconino, Pima, and Santa Cruz counties in Arizona. 





Habitat: Plains grassland and shortgrass communities on open hills and lower side slopes at the base of mesas, canyons, and bluffs. Also found in open grassland areas within madrean evergreen woodland communities.


 


Elevation:  4,000-6,400 ft.





References:  AGFD 2006c


			Potential Occurrence:  Possible.  The Project Area is within the known geographic range and suitable habitat is present.





Effect Determination: The Project is linear, requires a narrow corridor for construction, and allows for some flexibility in trail placement. Impacts to sensitive plants would be avoided to the extent practicable. The Project may impact individuals of this species, but is not likely to result in a trend toward federal listing or loss of viability.





			Maguire’s (Coppermine) Milkvetch 


Astragalus cobrensis var. maguirei





Status: CNF-S
AZ-SR


			Range:  Confirmed only in Chiricahua and Peloncillo Mountains of Arizona.





Habitat: Shady canyons (near stream bottoms) and lower ledges both in full sun (often on rocky soils) and in the shade (found on more organic soils composed of leaf litter).  





Elevation: 5,080-7,450 ft. 





References: AGFD 1999b


			Potential Occurrence: None.  The Project Area is outside the known geographic range of this species.





Effect Determination: The Project will have no effect on this species or its habitat.





			Huachuca Milkvetch


Astragalus hypoxylus





Status: CNF-S
AZ-SR


			Range:  Restricted to Huachuca and Patagonia Mountains





Habitat: Open, limestone rocky clearings in oak-juniper-pinyon woodland. Found on hillsides with slopes of 25 to 30 percent. Generally unshaded.





Elevation:  5,300-6,100 ft. 





References: AGFD 1999c.


			Potential Occurrence: None.  The Project Area is outside the known geographic range and below the known elevation range.





Effect Determination: The Project will have no effect on this species or its habitat.





			Ayenia


Ayenia truncata





Status: CNF-S


			Range:  Arizona and Sonora.  In the Las Guijas Mountains in Pima County and Santa Rita Mountains in Santa Cruz County.





Habitat:  Rocky slopes, hillsides, and canyon bottoms, and in grassy plains.





Elevation:  3,920 to 3,960 ft. in the Santa Rita Mountains 





References: AGFD 2010d


			Potential Occurrence:  Unlikely.  The Project Area is outside the reported geographic range.





Effect Determination: The Project will have no effect on this species or its habitat.





			Bush-violet 


Browallia eludens





Status:  CNF-S


			Range:  Restricted to the Canelo Hills.  





Habitat: Temperate, moist summer habitats, in and around the boundaries of Madrean Evergreen Woodland.  





Elevation:  5,065-5,250 ft 





References:  AGFD 2003e


			Potential Occurrence: None.  The Project Area is outside the reported geographic range.





Effect Determination: The Project will have no effect on this species or its habitat.





			Chiltepin 


Capsicum annuum var. glabriusculum





Status: USFS-S
CNF-S


			Range:  In Arizona, known from a few populations in the Chiricahua, Tumacacori, Baboquivari, and Ajo Mountains.





Habitat: Canyons and slopes of desert riparian habitats in mesquite and oak woodlands. 





Elevation: 3,600–4,400 ft. 





References:  AGFD 2003f


			Potential Occurrence: None. The Project Area is outside the reported geographic range.





Effect Determination: The Project will have no effect on this species or its habitat.





			Chihuahuan Sedge 


Carex chihuahuensis





Status:  USFS-S
CNF-S


			Range:  Southeast Arizona, southwest New Mexico, Sonora and Chihuahua.  Known to be present in the Santa Rita Mountains.





Habitat:  Wet soil in streambeds, shallower draws in pine-oak forest and riparian ares; wet meadows, cienegas, marshy areas, and canyon bottoms. 





Elevation: 3,600–7,200 ft. 





References:  AGFD 2004b


			Potential Occurrence: None.  The Project Area has no suitable habitat along the trail route.





Effect Determination: The Project will have no effect on this species or its habitat.





			Arizona Giant Sedge


Carex ultra





Status:  USFS-S
CNF-S


			Range: Several isolated populations in mountain ranges of southeast Arizona, southwest New Mexico, and Mexico.





Habitat: Moist soil near perennially wet springs and streams, undulating gravelly terrain. Aquatic riparian woodland or oak/pinyon woodland. 





Elevation: 2,040–6,000 ft 

References: AGFD 2000b; ARPC 2001


			Potential Occurrence: None.  The Project Area has no suitable habitat along the trail route, although this species is present at Scholefield Spring, about 2 miles west of the proposed route.  The HDMS reports this species’ occurrence within three miles of the Project Area (AGFD 2012).





Effect Determination: The Project will have no effect on this species or its habitat.





			Trans-Pecos Indian Paintbrush 


Castilleja nervata





Status: CNF-S


			Range:  Primarily Mexico, with isolated specimens from the Chiricahua and Santa Rita Mountains.  





Habitat:  Rocky slopes or openings, pine to pine-oak or pine woods, rarely in pine-fir.  





Elevation: 2,460-7,550 ft 





References:  NatureServe 2012; SEINet 2012


			Potential Occurrence:  None.  The Project Area has no suitable habitat.





Effect Determination: The Project will have no effect on this species or its habitat.





			Santa Cruz Star-leaf Choisya mollis





Status: CNF-S


			Range: Limited to Pajarito, Atascosa, and Tumacacori Mountains., northwest of Nogales.  





Habitat: Bottoms and slopes of canyons on gravelly, sandy, and cobbly loams in the shade of oaks, other trees, or rocks in Madrean evergreen woodland.  





Elevation: 4,000 – 4,900 ft 





References:  ARPC 2001


			Potential Occurrence:  None.  The Project Area is outside this species’ known geographic range.





Effect Determination: The Project will have no effect on this species or its habitat.





			Mexican Hemlock Parsley 


Conioselinum mexicanum





Status:  CNF-S


			Range: Present in Huachuca and Santa Rita Mountains  





Habitat:  Cool, shaded mountain slopes.





Elevation: 6,000-9,000 ft 





References: AGFD 2001e


			Potential Occurrence:  None.  The Project Area has no suitable habitat and is below the known elevation range.





Effect Determination: The Project will have no effect on this species or its habitat.





			Santa Cruz Beehive Cactus 


Coryphantha recurvata





Status:  CNF-S
AZ-HS


			Range:  Generally north and west of Nogales in Tumacacori, Atascosa, and Pajarito Mountains.  





Habitat:  Alluvial soils of valleys and foothills in desert grassland and oak woodland. Plants are either on rocky hillsides with good grass cover, or in rock crevices where runoff accumulates and provides more moisture than the surrounding soils.  





Elevation:  3,680 – 6,000 ft 





References: AGFD 2001f


			Potential Occurrence:  None.  The Project Area is outside of the known geographic range.





Effect Determination: The Project will have no effect on this species or its habitat.





			Cochise Pincushion Cactus 


Coryphantha robbinsorum





Status: AZ-HS


			Range:Appears to be restricted to Cochise County  





Habitat: Rolling gray limestone slopes of hills in transition zone between Chihuahuan Desert Scrub and Semidesert Grassland. Plants are rooted in bedrock cracks or thin soil.  





Elevation: 4,200 – 4,650 ft 





References: AGFD 2008b  


			Potential Occurrence: None.  The Project Area has no suitable habitat and is outside the known geographic range. 





Effect Determination: The Project will have no effect on this species or its habitat.





			Smooth Babybonnets


Coursetia glabella





Status: CNF-S


			Range: Reported from the Huachuca, Chiricahua, and Patagonia Mountains and Canelo Hills.  





Habitat: Dry, partially shaded slopes in Madrean oak woodland, oak-juniper and pine-oak forest.  





Elevation: 5,000-7,200 ft 





References: AGFD 2001g


			Potential Occurrence: None.  The Project Area is outside the known geographic range and below the known elevation for this species.  





Effect Determination: The Project will have no effect on this species or its habitat.





			Wiggins Milkweed Vine 


Cynanchum wigginsii (formerly Metastelma mexicanum)





Status:  USFS-S


			Range: Several mountain ranges in southeast Arizona, but not known from the Santa Rita Mountains





Habitat: Open slopes in oak woodland on granitic substrate.





Elevation: 3,500–5,500 ft





References:  AGFD 2000c


			Potential Occurrence:  None. The Project Area is outside the reported geographic range and has no granitic substrate.





Effect Determination: The Project will have no effect on this species or its habitat.





			Gentry Indigo Bush 


Dalea tentaculoides





Status: CNF-S
USFS-S
AZ-HS


			Range: In Arizona, known only from the Baboquivari , Atascosa and Pajarito Mountains.





Habitat:  Canyon bottoms on cobble terraces subject to occasional flooding; possible growth on rocky hillsides. 





Elevation: 3,600–4,580 ft.





References: AGFD 2001h


			Potential Occurrence: None. The Project Area is outside the known geographic range.





Effect Determination: The Project will have no effect on this species or its habitat.





			Metcalfe’s Tick-Trefoil


Desmodium metcalfei





Status: CNF-S


			Range: Specimens from Cochise, Santa Cruz, Gila, Greenlee, Yavapai, and Coconino Cos. 





Habitat: Rocky slopes, canyons, and ditches. 





Elevation:  No data.





References: NatureServe 2012; SEINet 2012


			Potential Occurrence: Unlikely.  This species is rare and poorly known. Suitable habitat is not likely present on the Project Area.





Effect Determination: The Project is unlikely to have effect on this species or its habitat.





			Needle-spined Pineapple Cactus


Echinomastus erectocentrus var. erectocentrus





Status: AZ-SR


			Range: Mainly south and east of Tucson 





Habitat: Semidesert Grassland, light-colored gravel on gentle slopes, hills and alluvial fans. 





Elevation: 2,950–4,920 ft. 





References: AGFD 2009a


			Potential Occurrence:  Possible.  The Project Area is within the known geographic range and appears to have suitable habitat.





Effect Determination: The Project is linear, requires a narrow corridor for construction, and allows for some flexibility in trail placement. Impacts to sensitive plants would be avoided to the extent practicable. The Project may impact individuals of this species, but is not likely to result in a trend toward federal listing or loss of viability.





			Arid Throne Fleabane


Erigeron arisolius





Status: USFS-S


			Range: Known to be present in Santa Rita Mountains.





Habitat: Semidesert Grassland and Madrean Evergreen Woodland; grasslands or oak woodlands, in grassy open areas or along roads, often in moist areas. 





Elevation: 4,265–5,650 ft 





References: AGFD 2008b


			Potential Occurrence: Possible. The Project Area is within the known geographic range and suitable habitat is available.  This species has been reported within three miles of the Project Area (AGFD 2012).





Effect Determination: The Project is linear, requires a narrow corridor for construction, and allows for some flexibility in trail placement. Impacts to sensitive plants would be avoided to the extent practicable. The Project may impact individuals of this species, but is not likely to result in a trend toward federal listing or loss of viability.





			Heliograph Peak Fleabane 


Erigeron heliographis





Status:  CNF-S


			Range: Restricted to the Pinaleño Mountains  





Habitat: Granite rock cliffs and outcrops, usually somewhat mesic, in mixed conifer forests.  





Elevation: 8,500-10,400 ft. 





References:  AGFD 2003g


			Potential Occurrence:  None.  The Project Area is outside of the known geographic range and has no suitable habitat.





Effect Determination: The Project will have no effect on this species or its habitat.





			Chiricahua Fleabane


Erigeron kuschei





Status:  CNF-S


			Range: Endemic to the Chiricahua Mountains, with only four known populations.





Habitat: Shaded, north-facing granitic cliffs and rock ledges with high moss cover.  





Elevation: 7,000 – 9,500 ft.





References: ARPC 2001; NatureServe 2012


			Potential Occurrence: None.  The Project Area is outside the known geographic range and has no suitable habitat.





Effect Determination: The Project will have no effect on this species or its habitat.





			Lemmon’s Fleabane


Erigeron lemmonii





Status: AZ-HS


			Range: Confirmed in only one location in Huachuca Mountains.  





Habitat:  Dense clumps up to about 4 feet in diameter, in crevices and on ledges of west-, south-, and north-facing cliffs in shady habitat, and on the vertical faces of large boulders along the canyon bottom.  





Elevation: 6,300 – 7,300 ft 





References: AGFD 2011g


			Potential Occurrence:  None.  The Project Area is outside geographic range and has no suitable habitat.





Effect Determination: The Project will have no effect on this species or its habitat.





			Heathleaf Wild-buckwheat


Eriogonum ericifolium var. ericifolium





Status: USFS-S


			Range: Primarily in central Arizona, in Pima County, restricted to Cienega Creek.





Habitat: Dry, gravelly to rocky slopes in lakebed deposits, in grasslands, chaparral and oak-woodlands. 





Elevation: 2,950 - 6,300 ft. 





References: AGFD 2005d; NatureServe 2012


			Potential Occurrence: Unlikely. The Project Area is outside the reported geographic range, although it is close to Cienega Creek.





Effect Determination: The Project is unlikely to have an effect on this species or its habitat.





			Huachuca Mountain Spurge


Euphorbia macropus (formerly Euphorbia plummerae)





Status:  AZ-SR


			Range: Restricted to the Huachuca Mountains and the south end of the Patagonia Mountains.  





Habitat: Shady canyon bottoms in leaf litter, and open hillsides in pine-oak woodland.  





Elevation: 5,200 – 7,250 ft 





References:  AGFD 2005e


			Potential Occurrence: None.  The Project Area is outside the reported geographic range and has no suitable habitat.





Effect Determination: The Project will have no effect on this species or its habitat.





			Wislizeni Gentian


Gentianella wislizeni





Status: USFS-S
AZ-SR



			Range: Apparently restricted to Cochise and Greenlee Counties.  





Habitat: Rocky sites in pine-oak and pine woodlands.  





Elevation: 6,560 – 8,370 ft 





References:  NatureServe 2012


			Potential Occurrence: None.  The Project Area is outside the reported geographic and elevation range and has no suitable habitat.





Effect Determination: The Project will have no effect on this species or its habitat.





			Bartram Stonecrop


Graptopetalum bartramii





Status: CNF-S
USFS-S
AZ-SR


			Range: Southeastern Arizona from the Baboquivari Mountains to the Chiricahua Mountains.  





Habitat: Madrean Evergreen Woodland, cracks in rocky outcrops in shrub live oak-grassland communities along meandering arroyos on sides of rugged canyons. 





Elevation: 3,650–6,700 ft.





References: AGFD 2001i


			Potential Occurrence: Possible. The Project Area is within the geographic range of this species, and suitable habitat may be present. This species is known to be present in Santa Rita Mountains, and it has been reported within three miles of the Project Area (AGFD 2012).





Effect Determination: The Project is linear, requires a narrow corridor for construction, and allows for some flexibility in trail placement. Impacts to sensitive plants would be avoided to the extent practicable. The Project may impact individuals of this species, but is not likely to result in a trend toward federal listing or loss of viability.





			Huachuca Golden Aster


Heterotheca rutteri





Status: USFS-S


			Range: Only known from 11 sites in the U. S. Not known to occur in the north end of the Santa Rita Mountains.





Habitat: Grassland and oak savanna, level open grasslands, roadcuts, disturbed areas. 





Elevation: 4,500–6,500 ft.





References: AGFD 2001j 


			Potential Occurrence: None. The Project Area is outside the reported geographic range.





Effect Determination: The Project will have no effect on this species or its habitat.





			Arizona Alumroot


Heuchera glomerulata





Status: CNF-S


			Range: Several mountain ranges in southeastern Arizona, but not reported from Santa Rita Mountains.





Habitat: Shaded rocky slopes, in humus soil, near seeps, streams and riparian areas.  





Elevation: 4,000- 9,000 ft.





References: AGFD 2004c 


			Potential Occurrence:  None. The Project Area is outside the reported geographic range and has no suitable habitat.





Effect Determination: The Project will have no effect on this species or its habitat.





			Chisos Mt. Crested Coralroot 


Hexalectris revoluta 





Status: USFS-S
AZ-SR


			Range: Arizona to west Texas and northern Mexico. Populations in the Santa Rita Mountains and elsewhere in Arizona are now known as Hexalectris colemanii.





Habitat: Oak and oak-pine-juniper forests within Madrean Evergreen Woodland near the transition zone with semidesert grassland. Under trees and shrubs on the edge of canyon bottoms. 





Elevation: 4,500–5,200 ft





References:  AGFD 2004d.. 


			Potential Occurrence:  Possible.  The Project Area is close to known populations and oak trees are present.  





Effect Determination: The Project is linear, requires a narrow corridor for construction, and allows for some flexibility in trail placement. Impacts to sensitive plants would be avoided to the extent practicable. The Project may impact individuals of this species, but is not likely to result in a trend toward federal listing or loss of viability.





			Arizona Coralroot 


Hexalectris spicata var. arizonica





Status: CNF-S


			Range: Southern U. S. from Arizona to Florida and Maryland and northern Mexico.  Populations in the Santa Rita Mountains and elsewhere in Arizona are now known as Hexalectris arizonica.





Habitat: Oak woodlands, on the wooded sides of canyons, and on canyon bottoms, on limestone, to calcareous sandy or organic soils.  





Elevation: 3,480 – 6,950 ft 





References:  AGFD 2005f.


			Potential Occurrence: Possible. The Project Area is close to known populations and oak trees are present.





Effect Determination: The Project is linear, requires a narrow corridor for construction, and allows for some flexibility in trail placement. Impacts to sensitive plants would be avoided to the extent practicable. The Project may impact individuals of this species, but is not likely to result in a trend toward federal listing or loss of viability.





			Texas Purple-Spike Hexalectris warnockii





Status: CNF-S


			Range:  West Texas, southern New Mexico, southern Arizona, and Baja California, Mexico.  In Arizona known only from the Chiricahua, Mule, and Huachuca Mountains.  





Habitat: In humus beneath rocks and fallen oaks along streambeds in shady canyon bottoms.  





Elevation: 5,000 - 7,000 ft.  





References: AGFD 2001k


			Potential Occurrence: None. The Project Area is outside the reported geographic range and has no suitable habitat.





Effect Determination: The Project will have no effect on this species or its habitat.





			Rusby Hawkweed Hieracium abscissum (= H. rusbyi)





Status: CNF-S


			Range: Southeast Arizona, southwest New Mexico, and Chihuahua, Mexico.  In Arizona, known only from the Santa Catalina, Pinaleño, Chiricahua, and Huachuca Mountains.  





Habitat: Mixed conifer forests at high elevations.  





Elevation: 8,800 -  9,300 ft 





References: AGFD 2004e, ARPC 2001


			Potential Occurrence: None. The Project Area has no suitable habitat and is outside the reported geographic range.





Effect Determination: The Project will have no effect on this species or its habitat.





			New Mexico Bitterweed


Hymenoxys ambigens var. neomexicana





Status: CNF-S


			Range:  This variety found only in Hidalgo County, New Mexico.





Habitat: No information.





Elevation: No information.





References: NatureServe 2012, SEINet 2012  


			Potential Occurrence: None.  The Project Area is outside the reported geographic range.  





Effect Determination: The Project will have no effect on this species or its habitat.





			Spiderleaf 


Ipomoea tenuiloba var. lemmonii  (formerly Ipomoea lemmonii)





Status: CNF-S


			Range:  Present in mountain ranges in southeast Arizona. 





Habitat: Shallow sandy or gravelly soil on bedrock terraces; rocky canyons or shaded mountains.  Oak woodlands and pinyon-juniper woodlands.





Elevation: 4,020 - 7,025 ft 





References:  AGFD 2000d, NatureServe 2012


			Potential Occurrence:  Possible.  The Project Area is within the known geographic range and suitable habitat is present.





Effect Determination: The Project is linear, requires a narrow corridor for construction, and allows for some flexibility in trail placement. Impacts to sensitive plants would be avoided to the extent practicable. The Project may impact individuals of this species, but is not likely to result in a trend toward federal listing or loss of viability.





			Lemon Lily 


Lilium parryi





Status: USFS-S
AZ-SR


			Range: Southern Arizona, southern California, and northern Sonora.  Known to be present in the Santa Rita, Huachuca, and Chiricahua Mountains.





Habitat: Montane conifer forest, mesic, shady canyon bottoms along perennial streams or adjacent hillside springs. Sandy soil that is high in organic material and remains saturated year-round. 





Elevation: 5,500–7,800 ft 





References: AGFD 2001l. 


			Potential Occurrence: None. The Project Area has no suitable habitat.





Effect Determination: The Project will have no effect on this species or its habitat.





			Chiricahua Mudwort


Limosella pubiflora





Status: CNF-S


			Range: Southeast Arizona and southwest New Mexico.  In Arizona, known only from the Chiricahua Mountains, but no known extant populations remain in Arizona.





Habitat: Cienegas, springs, streams, pond margins.





Elevation:  Unknown.





References: NatureServe 2012


			Potential Occurrence: None.  The Project Area has no suitable habitat, and no known extant populations remain in Arizona.





Effect Determination: The Project will have no effect on this species or its habitat.





			Alamos Deervetch 


Lotus alamosanus





Status: CNF-S





			Range: Southern Arizona and northwest Mexico.  In Arizona, known only from Bear Valley or Sycamore Canyon, and the Pajarito Mountains in Santa Cruz County.





Habitat: Wet soil or sand in springs, seeps and streams of canyons or meadows.  





Elevation:  About 4,000 ft 





References: Kearney and Peebles 1960; SEINet 2012; NatureServe 2012.


			Potential Occurrence: None.  The Project Area is outside the reported geographic range and has no suitable habitat.   





Effect Determination: The Project will have no effect on this species or its habitat.





			Huachuca Mountain Lupine 


Lupinus huachucanus





Status: USFS-S


			Range:  Southern Arizona and northwest Mexico.  In Arizona, known to be present in the Santa Rita, Huachuca, and Chiricahua Mountains.





Habitat: Pine forests on moderate to steep slopes. 





Elevation: 5,000–6,700 ft 





References: AGFD 2000e  


			Potential Occurrence: None. The Project Area has no pine forest habitat.





Effect Determination: The Project will have no effect on this species or its habitat.





			Lemmon’s Lupine 


Lupinus lemmonii





Status: CNF-S





			Range:  Reported from several mountain ranges of Arizona; also from Sonora and Chihuahua.   





Habitat: Desert grassland, oak-juniper woodlands, pine forests, sandy ridges, sandy washes.  





Elevation: 4,000-6,000 ft





References: Kearney and Peebles 1960; ARPC 2001; SEINet 2012.


			Potential Occurrence:  Possible. The Project Area is within the reported geographic range and suitable habitat is present.





Effect Determination: The Project is linear, requires a narrow corridor for construction, and allows for some flexibility in trail placement. Impacts to sensitive plants would be avoided to the extent practicable. The Project may impact individuals of this species, but is not likely to result in a trend toward federal listing or loss of viability.





			Supine Bean


Macroptilium supinum (=Phaseolus supinus)





Status: CNF-S


			Range: Reported from the Atascosa, Pajarito, San Luis, and Patagonia Mountains, and the southern Santa Cruz River drainage 





Habitat: Ridge tops and gentle slopes, semidesert grassland or grassy openings in oak-juniper woodland. 





Elevation: 3,600-4,900 ft.  





References:  ARPC 2001


			Potential Occurrence:  Unlikely. The Project Area is outside the reported geographic range, but suitable habitat is present.





Effect Determination: The Project is unlikely to have an effect on this species or its habitat.





			Counter Clockwise Fishhook Cactus


Mammillaria mainiae





Status: USFS-S
AZ-SR


			Range:  Restricted to the west slope of the Baboquivari Mountains.





Habitat: Sonoran Desertscrub, Semidesert Grassland, Madrean Evergreen Woodland, bajadas, washes, valleys, alluvial fans. 





Elevation: 2,000–4,000 ft 





References: AGFD 2004f. 


			Potential Occurrence:  None. The Project Area is outside the reported geographic range.





Effect Determination: The Project will have no effect on this species or its habitat.





			Arizona Manihot


Manihot davisiae





Status: USFS-S


			Range: Known to be present in the Baboquivari, Santa Catalina and Santa Rita Mountains.





Habitat: Semidesert Grassland, limestone slopes. 





Elevation: 3,500–4,000 ft. 





References: ARPC 2001


			Potential Occurrence:  Possible.  The Project Area is within the known geographic range, and suitable habitat may be present.  This species is known to be present within five miles of the Project Area.





Effect Determination: The Project is linear, requires a narrow corridor for construction, and allows for some flexibility in trail placement. Impacts to sensitive plants could be avoided to the extent practicable. This plant is widely distributed in its range. The Project may impact individuals of this species, but is not likely to result in a trend toward federal listing or loss of viability.





			Wiggins Milkweed Vine 


Metastelma mexicanum





Status: CNF-S


			Range: Reported from the Atascosa, Pajarito, Patagonia, Mule, Baboquivari, Coyote, and Santa Catalina Mountains  





Habitat:  Open slopes within open oak woodland on granitic soils. 





Elevation:  3,500 - 5,550 ft





References:  ARPC 2001; AGFD 2000f.


			Potential Occurrence: Unlikely. The Project Area is outside the reported geographic range, but suitable habitat may be present.





Effect Determination: The Project is unlikely to have an effect on this species or its habitat.





			Southwestern Muhly


Muhlenbergia palmeri (=M. dubioides)





Status: USFS-S


			Range: Several mountain ranges of southern Arizona.  Known to be present in the Santa Rita Mountains.





Habitat: Sonoran Desertscrub, Semidesert Grassland, Madrean Evergreen Woodland. Rocky slopes in canyons, along stream courses, often on cliffs. 





Elevation: 2,750–6,000 ft 





References: AGFD 2000g, ARPC 2001 


			Potential Occurrence: Possible. The Project Area has suitable habitat. This species is known to be present in Box Canyon, less than three miles from the Project Area (AGFD 2012).





Effect Determination: The Project is linear, requires a narrow corridor for construction, and allows for some flexibility in trail placement. Impacts to sensitive plants would be avoided to the extent practicable. This plant is widely distributed in its range. The Project may impact individuals of this species, but is not likely to result in a trend toward federal listing or loss of viability.





			Sycamore Canyon Muhly


Muhlenbergia elongata (=M.  xerophila)





Status: USFS-S


			Range:    





Habitat: Riparian areas within Sonoran Desertscrub, Semidesert Grassland, Madrean Evergreen Woodland. In seeps or associated with water. Most often growing in crevices of cliffs, bedrock, and other rocks along canyon bottoms; also known from rocky canyon slopes in oak, pine-oak, and riparian woodlands. 





Elevation: 3,520–6,000 ft 





References: AGFD 2000h; ARPC 2001. 


			Potential Occurrence: Possible. The Project Area has suitable habitat. This species is known to be present in Box Canyon, less than three miles from the Project Area (AGFD 2012).





Effect Determination: The Project is linear, requires a narrow corridor for construction, and allows for some flexibility in trail placement. Impacts to sensitive plants would be avoided to the extent practicable. The Project may impact individuals of this species, but is not likely to result in a trend toward federal listing or loss of viability.





			Toumey Groundsel


Packera neomexicana var. toumeyi (=Senecio n. var. t.)





Status: USFS-S


			Range: This variety is limited to the Chiricahua and Huachuca Mountains in Cochise County, possibly in the Pinal Mountains of Gila County.  Not reported from the Santa Rita Mountains.





Habitat: Oak chaparral, coniferous woodland. 





Elevation:  5,500–9,200 ft 





References: AGFD 2004g 


			Potential Occurrence:  None. Project Area is outside the reported geographic range for this species.





Effect Determination: The Project will have no effect on this species or its habitat.





			Virlet Paspalum


Paspalum virletii





Status: CNF-S


			Range: Southern Arizona and Mexico.  Arizona specimens from Pajarito Mountains and Brawley Wash.





Habitat; Sandy soil in canyon bottoms. 





Elevation: 2,600-3,850 ft 





References: SEINet 2012; Kearney and Peebles 1960


			Potential Occurrence: None. Project Area is outside reported geographic distribution.





Effect Determination: The Project will have no effect on this species or its habitat.





			Arizona Passionflower


Passiflora foetida var.arizonica





Status: USFS-S


			Range: Southern Arizona and Sonora, Mexico. Not known from the Santa Rita Mountains.





Habitat Sonoran Desertscrub, Semidesert Grassland, rocky desert hillsides, limestone outcrops, canyons, cliffs, and arroyos.





Elevation: 3,500–5,600 ft 





References:  AGFD 2006d 


			Potential Occurrence: None. The Project Area is outside the reported geographic range.





Effect Determination: The Project will have no effect on this species or its habitat.





			Beardless Chinchweed


Pectis imberbis





Status: USFS-S


			Range: Southern Arizona, eastern Sonora, and western Chihuahua, Mexico. Known to be present in the Santa Rita Mountains.





Habitat: Open grassland and oak woodland, disturbed areas, road cuts. 





Elevation: 3,600–6,475 ft 





References:  AGFD 2003h. 


			Potential Occurrence:  Possible. The Project Area is within the known geographic range, and suitable habitat is present. This species is known to be present within three miles of the Project Area (AGFD 2012).





Effect Determination: The Project is linear, requires a narrow corridor for construction, and allows for some flexibility in trail placement. Impacts to sensitive plants would be avoided to the extent practicable. This plant is widely distributed in its range. The Project may impact individuals of this species, but is not likely to result in a trend toward federal listing or loss of viability.





			Three-nerved Scurf-pea


Pediomelum pentaphyllum





Status: CNF-S


			Range: Southern Arizona, southwestern New Mexico, west Texas, and Chihuahua, Mexico. Reported from the Chiricahua Mountains and Graham County, Arizona.  





Habitat:  Desert grasslands, associated with mesquite. 


 


Elevation: 3,600 - 4,500 ft 





References: AGFD 2001m; SEINet 2012


			Potential Occurrence:  None. The Project Area is outside the reported geographic range.





Effect Determination: The Project will have no effect on this species or its habitat.





			Catalina Beardtongue


Penstemon discolor





Status: USFS-S
AZ-HS


			Range: Not reported from the Santa Rita Mountains.





Habitat: Bedrock openings in chaparral or pine-oak woodland.





Elevation: 4,400–7,200 ft 





References: ARPC 2001. 


			Potential Occurrence:  None. The Project Area is outside the reported geographic range and has no suitable habitat.





Effect Determination: The Project will have no effect on this species or its habitat.





			Chiricahua Rockdaisy


Perityle cochisensis





Status: CNF-S


			Range: Known only from the Chiricahua and Dos Cabezas Mountains.





Habitat: Moist, north-facing cliff faces.  





Elevation: 5,500-7,000 ft 





References: ARPC 2001.  


			Potential Occurrence: None.  The Project Area is outside the reported geographic range and has no suitable habitat.





Effect Determination: The Project will have no effect on this species or its habitat.





			Broad-leaf Ground-Cherry


Physalis latiphysa





Status: USFS-S


			Range: Southern Arizona endemic with few known locations.  Not reported from the Santa Rita Mountains.





Habitat: Desertscrub or grassland, washes, in the shade of shrubs or boulders, on granitic, gravelly soils. 





Elevation: 3,000–4,700 ft 





References: AGFD 2004h


			Potential Occurrence: None. The Project Area is outside the reported geographic range.





Effect Determination: The Project will have no effect on this species or its habitat.





			Hinkley Polemonium


Polemonium pauciflorum ssp. hinckleyi





Status: CNF-S


			Range: Only 11 populations in the U.S., including Arizona and Texas.  Arizona populations limited to Cochise County. 





Habitat: Moist, humusy soils derived from igneous substrates along streams in shaded canyons, in pine-oak-juniper, oak, or fir forests; also occasionally on loose talus in oak forests.  





Elevation:  No information





References: NatureServe 2012


			Potential Occurrence:  None.  The Project Area is outside the reported geographic range and has no suitable habitat.





Effect Determination: The Project will have no effect on this species or its habitat.





			White-flowered Cinquefoil


Potentilla albiflora





Status: CNF-S


			Range: Known only from the Pinaleño Mountains.  





Habitat: Open, coniferous forests and rocky slopes.  





Elevation: 7,500-9,500 ft. 





References: Kearney and Peebles 1960; NatureServe 2012.


			Potential Occurrence: None.  The Project Area is outside the reported geographic range and below the known elevation range.





Effect Determination: The Project will have no effect on this species or its habitat.





			Chiricahua Cinquefoil


Potentilla rhyolitica var. rhyolitica





Status: CNF-S


			Range: Endemic to summit areas of the Santa Rita and Huachuca Mountains.





Habitat: Crevices of rhyolitic and quartzitic outcrops in open pine forests.  





Elevation: 8,500-9,500 ft. 





References: Ertter 2007.


			Potential Occurrence:  None.  The Project Area is outside the known geographic range and has no suitable habitat.





Effect Determination: The Project will have no effect on this species or its habitat.





			Huachuca Cinquefoil


Potentilla rhyolitica var. chiricahuensis





Status: USFS-S


			Range: Endemic to upper elevations of the Chiricahua Mountains. 





Habitat: Rocky openings in mixed conifer forests.  





Elevation: 8,900-9,500 ft. 





References: Ertter 2007.


			Potential Occurrence:  None.  The Project Area is outside the known geographic range and has no suitable habitat.





Effect Determination: The Project will have no effect on this species or its habitat.





			Mexican Tansy Aster


Psilactis gentryi (= Machaeranthera mexicana)





Status: CNF-S


			Range: Southern Arizona and Chihuahua to central Mexico.  In Arizona, restricted to the Huachuca Mountains. 





Habitat: Moist habitats, highland meadows, fields, roadsides, and stream and lake margins. 





Elevation: 5,900 - 9,180 ft 





References: AGFD 2004i.


			Potential Occurrence:  None.  The Project Area is outside the known geographic range and has no suitable habitat.





Effect Determination: The Project will have no effect on this species or its habitat.





			Whisk Fern


Psilotum nudum





Status: CNF-S
AZ-HS


			Range: Found from North Carolina to Texas, Arizona, and California.  Most Arizona specimens are from Sycamore Canyon, the Pajarito Mountains, and one from the Rincon Mountains. 





Habitat:  Rock crevices, on trees, and on ground.  





Elevation:  Up to 4,000 ft.





References: NatureServe 2012; SEINet 2012.


			Potential Occurrence: None. The Project Area is outside the reported geographic range and above the known elevation range.





Effect Determination: The Project will have no effect on this species or its habitat.





			Blumer’s (Chiricahua Mountain) Dock


Rumex orthoneurus





Status: CNF-S


			Range:  East-central to southeast Arizona and New Mexico. Not reported from the Santa Rita Mountains.





Habitat: Mid- to high-elevation wetlands with moist, organic soil adjacent to perennial springs or streams in canyons or meadows. 





Elevation: 4,480-9,660 ft 





References: AGFD 2002d, ARPC 2001


			Potential Occurrence:  None.  The Project Area is outside the known geographic range and has no suitable habitat.





Effect Determination: The Project will have no effect on this species or its habitat.





			Galiuro (Aravaipa) Sage


Salvia amissa





Status: CNF-S


			Range: South-central Arizona in the Galiuro and Superstition Mountains.  Historic records from Santa Catalina Mountains.





Habitat: Upper floodplain terraces in shady canyon bottoms near streams in understories of mature sycamore, ash, walnut and mesquite.  





Elevation: 1,500-5,000 ft  





References: AGFD 2002e; ARPC 2001.


			Potential Occurrence:  None.  The Project Area is outside the known geographic range and has no suitable habitat.





Effect Determination: The Project will have no effect on this species or its habitat.





			Chiricahua Mountain Brookweed


Samolus vagans





Status: USFS-S


			Range: Most records of occurrences are from the Huachuca and Chiricahua Mountains. Known to be present in the Santa Rita Mountains. The closest reported location is at Robinson Spring in Florida Canyon, about 8 miles from the Project Area.





Habitat: Wet, sandy soil. 





Elevation range 3,500–6,000 ft. 





References: SEINet 2012


			Potential Occurrence: Unlikely.  The Project Area does not contain the required habitat to support this species. 





Effect Determination: The Project is unlikely to have an effect on this species or its habitat.





			Huachuca Mountain Ragwort


Senecio multidentatus var. huachucanus





Status: USFS-S


			Range: Found in the Santa Rita, Huachuca, and Chiricahua Mountains.





Habitat: Steep, rocky, high-elevation mountain slopes and in canyon bottoms within pine-oak or mixed-conifer dominated forests; moist loam soils associated with granite rock outcroppings and/or stabilized talus.  








Elevation: 7,000-9,500 ft 





References: AGFD 2004j.  


			Potential Occurrence: None.  The Project Area is outside the known geographic range and has no suitable habitat.





Effect Determination: The Project will have no effect on this species or its habitat.





			Nodding Blue-eyed Grass


Sisyrinchium cernuum





Status: USFS-S


			Range: Records from several mountain ranges in southeastern Arizona, with most records from Rincon Mountains. One specimen from Big Casa Blanca Canyon in the Santa Rita Mountains 





Habitat: Pine-oak woodlands, wet edges of flowing streams or springs. 





Elevation: 3,300–9,000 ft. 





References: SEINet 2012


			Potential Occurrence: None. The Project Area does not contain suitable habitat.





Effect Determination: The Project will have no effect on this species or its habitat.





			Porsild’s Starwort


Stellaria porsildii





Status: CNF-S


			Range: Southeastern Arizona and a single peak in southwestern New Mexico.  In Arizona, restricted to the Chiricahua Mountains.  





Habitat: Partially shaded understory of pine, Douglas fir and oak, also in open meadows. 





Elevation:7,000-9,200 ft 





References: AGFD 2004k


			Potential Occurrence:  None.  The Project Area is outside the known geographic range and has no suitable habitat.





Effect Determination: The Project will have no effect on this species or its habitat.





			Lemmon’s Stevia


Stevia lemmonii





Status: USFS-S


			Range: Reported from the Santa Rita Mountains.





Habitat:  Oak and pine-oak forests and woodlands, rocky canyon slopes, ravines streambeds. 





Elevation: 3,000–5,500 ft 





References: AGFD 2004l. 


			Potential Occurrence: Possible. The Project Area is within the known geographic range for this species and suitable habitat is present.





Effect Determination: The Project is linear, requires a narrow corridor for construction, and allows for some flexibility in trail placement. Impacts to sensitive plants would be avoided to the extent practicable. The Project may impact individuals of this species, but is not likely to result in a trend toward federal listing or loss of viability.





			Pinos Altos Flameflower


Talinum humile





Status: CNF-S


			Range: Primarily southwestern New Mexico and Durango and Chihuahua, Mexico.   Only two known populations in Arizona, both southeast of Sonoita in the Canelo Hills.  





Habitat: Dry, shallow, gravelly, well-drained, rhyolitic soil terraces, often overlying bedrock. Known populations occur in semi-desert grassland/Madrean evergreen woodland transition communities in Arizona.  





Elevation: 4,000-8,000 ft





References:  AGFD 2008b).


			Potential Occurrence: Unlikely.  The Project Area is outside the reported geographic range, but suitable habitat is present.





Effect Determination: The Project is unlikely to have an effect on this species or its habitat.





			Tepic Flameflower


Talinum marginatum





Status: CNF-S


			Range: Southeastern Arizona and the Sierra Madre Occidental of Mexico.  In the U.S., limited to a few isolated populations in the Huachuca Mountains.





Habitat: Mountainous areas with pine-oak woodland and areas of low rolling hills dissected with narrow, steep-walled canyons at the transition zone between Madrean evergreen woodland communities and semi-desert grassland communities.  





Elevation: 5,000-7,025 ft.  





References: AGFD 2004m.


			Potential Occurrence:  None.  The Project Area is outside the reported geographic range for this species.





Effect Determination: The Project will have no effect on this species or its habitat.





			Aravaipa Woodfern


Thelypteris puberula var. sonorensis





Status: CNF-S


			Range: Arizona, California, and western Mexico.  Found in several widely scattered locations in Arizona.  Not reported from the Santa Rita Mountains.





Habitat: Moist soil in the shade of boulders in mesic canyons. On riverbanks, seepage areas, and meadow habitats.  





Elevation:  2,220 - 4,500 ft. 





References: AGFD 2004n.


			Potential Occurrence: None.  Project Area is outside reported range and has no suitable habitat. 





Effect Determination: The Project will have no effect on this species or its habitat. 





			Sonoran Noseburn


Tragia laciniata





Status: USFS-S


			Range: Southeast Arizona, Sonora, and Chihuahua. Known to be present in the Santa Rita Mountains.





Habitat: Open oak and mixed-coniferous woodlands, streams and canyon bottoms, shaded hillsides. 





Elevation: 3,500–5,680 ft 





References: AGFD 2004o.  


			Potential Occurrence: Possible. The Project Area is within the known geographic range and suitable habitat is present.  This species has been reported within three miles of the Project Area (2012).





Effect Determination: The Project is linear, requires a narrow corridor for construction, and allows for some flexibility in trail placement. Impacts to sensitive plants would be avoided to the extent practicable. The Project may impact individuals of this species, but is not likely to result in a trend toward federal listing or loss of viability.





			Mogollon Clover


Trifolium longipes ssp. neurophyllum





Status: CNF-S


			Range: Restricted to the White Mountains in eastern Arizona and the Mogollon Mountains in western New Mexico.  





Habitat: Permanently wet meadows, springs and along streams. 





Elevation: 6,500 - 9,000 ft.





References: AGFD 2002f.


			Potential Occurrence: None.  The Project Area is outside the known geographic range and has no suitable habitat.





Effect Determination: The Project will have no effect on this species or its habitat.





			Tumamoc Globeberry


Tumamoca macdougalii





Status: USFS-S
AZ-SR


			Range: Southern Arizona and northwestern Mexico.





Habitat: Sonoran Desertscrub, sandy washes of hills and valleys, xeric conditions. 





Elevation: Below 3,000 ft 





References: AGFD 2004p.


			Potential Occurrence: None. The Project Area is above the reported elevation limit for this species and has no suitable habitat.  





Effect Determination: The Project will have no effect on this species or its habitat.





			Limestone Arizona Rosewood


Vauquelinia californica ssp. pauciflora





Status: CNF-S


			Range:  Southeast Arizona, southwest New Mexico, and several states in Mexico.  In Arizona, known from only three locations in Guadalupe Canyon, Cochise County. 





Habitat:  Low mountains and foothills, often on limestone.  





Elevation: 4,000-4,500 ft.  





References: SEINet 2012; NatureServe 2012; AGFD 1998


			Potential Occurrence: None.  The Project Area is approximately 100 miles from the only known populations in Guadalupe Canyon.





Effect Determination: The Project will have no effect on this species or its habitat.  





			Shade violet


Viola umbraticola





Status: USFS-S


			Range: Southern Arizona and northern Mexico.  Known to be present in the Santa Rita Mountains 





Habitat: Riparian communities within Madrean Evergreen Woodland, shady areas in canyon bottoms, usually in riparian ponderosa pine stands. 





Elevation: 5,200–7,500 ft. 





References: AGFD 2008b)


			Potential Occurrence:  None.  The Project Area has no suitable habitat.





Effect Determination: The Project will have no effect on this species or its habitat.





			Insects





			Huachuca Giant Skipper


Agathymus evansi





Status: CNF-S


			Range: Restricted to the Huachuca Mountains.  





Habitat: Mixed pine-oak-juniper woodland with stands of its host, Agave parryi var. huachucensis.  May also use Agave palmeri.  





Elevation: 5,600 – 5,800 ft.  





References: AGFD 2001n


			Potential Occurrence: None.  The Project Area is the outside reported geographic range.





Effect Determination: The Project will have no effect on this species or its habitat.





			Sabino Canyon Damselfly


Argia sabino





Status: USFS-S


			Range: Known only from the Santa Catalina Mountains





Habitat: Upper Sonoran riparian, sycamore and ash.





Elevation: 3,000–5,000 ft.





References:  AGFD 2001o.


			Potential Occurrence: None.  The Project Area is outside the reported geographic range.





Effect Determination: The Project will have no effect on this species or its habitat.





			Cestus Skipper


Atrytonopsis cestus





Status: CNF-S


			Range: Primarily Baboquivari Mountains and adjacent foothills; also reported from the Atacosa, Tumacacori, Santa Catalina and Galiuro Mountains.





Habitat: Upper limits of the saguaro belt, as it blends into mesquite grassland.





Elevation: Unknown





References: AGFD 2002g.


			Potential Occurrence: None.  The Project Area is outside the reported geographic range.





Effect Determination: The Project will have no effect on this species or its habitat.





			Chiricahua Water Scavenger Beetle


Cymbiodyta arizonica





Status: CNF-S


			Range: Restricted to Chiricahua Mountains  





Habitat: Larvae and adults are aquatic, most often found along water's edge. Pupation occurs in moist soil along water's edge.  





Elevation: Unknown





References: AGFD 2003i.


			Potential Occurrence: None.  The Project Area is outside the reported geographic range.





Effect Determination: The Project will have no effect on this species or its habitat.





			Pinaleño Monkey Grasshopper


Eumorsea Pinaleño





Status: CNF-S


			Range:  Restricted to Pinaleño Mountains. Known from only four specimens.  Lack of wings limits dispersal ability.  





Habitat: Spruce-fir forest.





Elevation: Above 9,000 ft.





References:  AGFD 2001p.


			Potential Occurrence: None.  The Project Area is outside the reported geographic range and has no suitable habitat.





Effect Determination: The Project will have no effect on this species or its habitat.





			Stephan’s Heterelmis Riffle Beetle


Heterelmis stephani





Status: CNF-S


			Range: Total range limited to Bog, Kent, and Sylvester Springs, all in Madera Canyon in the Santa Rita Mountains. 





Habitat: Waterlogged, decomposing wood, leaf litter and detritus in small seeps and springs.  





Elevation: 5,000-7,000 ft





References:  AGFD 2002h


			Potential Occurrence: None.  The Project Area is outside the reported geographic range and has no suitable habitat.





Effect Determination: The Project will have no effect on this species or its habitat.





			Arizona Snaketail


Ophiogomphus arizonicus





Status: CNF-S


			Range: Mountains of eastern Arizona and western New Mexico, typically from the Huachuca Mountains.  





Habitat: Swift rocky mountain streams in pine woodland with silt for larval habitat.





Elevation: Unknown





References:  AGFD 2002i.


			Potential Occurrence: None.  The Project Area is outside the reported geographic range and has no suitable habitat.





Effect Determination: The Project will have no effect on this species or its habitat.





			Four-spotted Skipperling


Piruna polingii





Status: CNF-S


			Range: Central Arizona and New Mexico south into Mexico.





Habitat: Moist woodland openings with lush vegetation, meadows, ravines and stream sides in the mountains.  





Elevation: Unknown.





References: AGFD 2002j


			Potential Occurrence: None.  The Project Area has no suitable habitat.





Effect Determination: The Project will have no effect on this species or its habitat.





			Snails





			Huachuca Springsnail


Pyrgulopsis thompsoni





Status: CNF-S


			Range: Found in springs and cienegas in and around the Huachuca Mountains and the Canelo Hills.  





Habitat: Marshy areas characterized by various aquatic and emergent plant species that occur within plains grasslands, oak and pine-oak woodlands, and coniferous forest vegetation communities.  





Elevation: 4,500 – 7,000 ft.





References:  \AGFD 2003j.


			Potential Occurrence: None.  The Project Area is outside the reported geographic range and has no suitable habitat.





Effect Determination: The Project will have no effect on this species or its habitat.





			Clark Peak Talussnail


Sonorella christenseni





Status: CNF-S


			Range: :  Restricted to Clark Peak in the Pinaleño Mountains





Habitat: Rockslides





Elevation: 6,520 - 9,100 ft.





References.  AGFD 2003k.


			Potential Occurrence: None.  The Project Area is outside the reported geographic range and has no suitable habitat.





Effect Determination: The Project will have no effect on this species or its habitat.





			Mimic Talussnail


Sonorella imitator





Status: CNF-S


			Range: Restricted to Clark Peak in the Pinaleño Mountains.





Habitat: Rockslides.





Elevation: 6,680 - 10,280 ft.





References:  AGFD 2003l.


			Potential Occurrence: None.  The Project Area is outside the reported geographic range and has no suitable habitat.





Effect Determination: The Project will have no effect on this species or its habitat.





			Pinaleño Talussnail


Sonorella grahamensis





Status: CNF-S


			Range: Restricted to the northeast slope of Mt. Graham south to the vicinity of Arcadia Campground in the  Pinaleño Mountains





Habitat: Rockslides





Elevation: 6,000 – 10,000 ft.  





References:  AGFD 2003m.


			Potential Occurrence: None.  The Project Area is outside the reported geographic range and has no suitable habitat.





Effect Determination: The Project will have no effect on this species or its habitat.





			Wet Canyon Talussnail


Sonorella macrophallus





Status: CNF-S


			Range: Restricted to Wet Canyon on the northeast slope of the Pinaleño Mountains  





Habitat: Talus slopes near the canyon bottom along a perennial reach





Elevation: 6,050-7,400 ft.





References:  AGFD 2004r.


			Potential Occurrence: None.  The Project Area is outside the reported geographic range and has no suitable habitat.





Effect Determination: The Project will have no effect on this species or its habitat.





			Talussnail (No common name)


Sonorella hachitana 


Peloncillensis





Status: CNF-S


			Range:  Restricted to Skull Canyon on the west slope of the Peloncillo Mountains, New Mexico.  





Habitat: Steep slopes in the canyon.





Elevation: No information.





References:  BISON-M 2012.


			Potential Occurrence: None.  The Project Area is outside the reported geographic range and has no suitable habitat.





Effect Determination: The Project will have no effect on this species or its habitat.





			Bearded Mountainsnail


Oreohelix barbata





Status: CNF-S


			Range: Restricted to the Mogollon Mountains of New Mexico and the Chiricahua Mountains of Arizona.  





Habitat: Found in rock rubble with an abundance of leaf litter from deciduous trees along creeks in canyon bottoms.  





Elevation: No information.





References:  BISON-M 2012. 


			Potential Occurrence: None.  The Project Area is outside the reported geographic range and has no suitable habitat.





Effect Determination: The Project will have no effect on this species or its habitat.





			Pinaleño Mountainsnail


Oreohelix grahamensis





Status: CNF-S


			Range: Found between Clark Peak and Heliograph Peak in the  Pinaleño Mountains





Habitat: Found in leaf litter in and around talus.





Elevation: 6,590 - 10,080 ft





References:    AGFD 2003n.


			Potential Occurrence: None.  The Project Area is outside the reported geographic range and has no suitable habitat.





Effect Determination: The Project will have no effect on this species or its habitat.





			Fish





			Longfin Dace


Agosia chrysogaster





Status: CNF-S


			Range: Widespread in the Bill Williams and Gila River drainages.  Rio Yaqui form restricted to San Bernardino National Wildlife Refuge and streams in the Chiricahua Mountains and Sulfur Springs Valley.





Habitat: Wide habitat range, from intermittent hot low-desert streams to clear and cool brooks at higher elevations. Can tolerate high temperatures and low dissolved oxygen.  





Elevation: Usually below 4,900 ft





References: AGFD 2006e.


			Potential Occurrence: None.  The Project Area has no suitable aquatic habitat.





Effect Determination: The Project will have no effect on this species or its habitat.





			Mexican Stoneroller


Campostoma ornatum





Status: USFS-S
AZ-WSC


			Range: Widespread in Mexico.  In Arizona, now known only from Rucker Canyon and San Bernardino Creek.





Habitat: Shallow riffles and runs over gravel/cobble substrates.





Elevation: 2,625 to 6,560 ft.  





References:  AGFD 2003o.


			Potential Occurrence: None.  The Project Area has no suitable aquatic habitat.





Effect Determination: The Project will have no effect on this species or its habitat.





			Desert Sucker


Catostomus clarki





Status: CNF-S


			Range: The Colorado River and tributaries in Utah, Nevada, and Arizona.





Habitat: Rapids and flowing pools of streams and rivers primarily over bottoms of gravel-rubble with sandy silt in the interstices. Adults live in pools, moving at night to swift riffles and runs to feed.





Elevation: 480 - 8,840 ft





References:  AGFD 2002k.


			Potential Occurrence: None.  The Project Area has no suitable aquatic habitat.





Effect Determination: The Project will have no effect on this species or its habitat.





			Sonora Sucker


Catostomus insignis





Status: CNF-S


			Range: The Gila and Bill Williams river drainages in Arizona, New Mexico, and northern Sonora.





Habitat: Occupies a variety of habitats from warm water rivers to trout streams, with an affinity for gravelly or rocky pools, or at least for relatively deep, quiet waters.  





Elevation: 1,210 to 8,730 ft.





References:  AGFD 2002l.


			Potential Occurrence: None.  The Project Area has no suitable aquatic habitat.





Effect Determination: The Project will have no effect on this species or its habitat.





			Amphibians





			Great Plains Narrowmouth Toad


Gastrophryne olivacea





Status: CNF-S


			Range: Southern Great Plains to central Mexico. In Arizona, from western Santa Cruz County north and west to Maricopa County, and Ajo in Pima County.  Not known from the Santa Rita Mountains.





Habitat: Mesquite semi-desert grassland to oak woodland, in the vicinity of streams, springs and rain pools. More terrestrial than aquatic in habits.  Can be found in deep, moist crevices or burrows, often with various rodents, and under large flat rocks, dead wood, and other debris near water.  





Elevation: 1,400-4,700 ft.





References:  AGFD 2003p.


			Potential Occurrence:  None.  The Project Area is outside of the reported geographic range and has little suitable habitat.





Effect Determination: The Project will have no effect on this species or its habitat.





			Western Barking Frog


Craugastor [Eleutherodactylus] augusti cactorum





Status: USFS-S
AZ-WSC


			Range: Southern Arizona and northeastern Sonora.  Reported from the Santa Rita Mountains





Habitat: Madrean Evergreen Woodland, crevices in cliffs and large rock outcroppings, particularly limestone, rhyolite, and granite. Spends daylight hours in crevices, caves, mines, wells, and rock piles.  





Elevation: 4,200-6,200 ft





References: AGFD 2009b.


			Potential Occurrence: None.  The Project Area has no suitable bedrock habitat.





Effect Determination: The Project will have no effect on this species or its habitat.





			Ramsey Canyon Leopard Frog


Rana subaquavocalis





Status: USFS-S


			Range: Range limited to east side of the Huachuca Mountains. This taxon is now considered a race of the Chiricahua leopard frog (Lithobates chiricahuensis).





Habitat: Aquatic systems including springs, cienegas, earthen tanks, small creeks, and slack waters of main-stem rivers.  





Elevation: 4,750 – 6,400 ft.  





References:  AGFD 2011h, ITIS 2012


			Potential Occurrence: None. The Project Ares is outside this race’s range.  L. chiricahuensis is known from stock tanks in vicinity of Project Area. However, the Ramsey Canyon race does not occur  in the Project Area.





Effect Determination: The Project will have no effect on this species or its habitat.





			Lowland Leopard Frog


Lithobates [Rana] yavapaiensis





Status: USFS-S
AZ-WSC


			Range: Central and southeast Arizona, southwest New Mexico, and northwest Mexico.





Habitat: Sonoran Desertscrub to Madrean Evergreen Woodland. Permanent or semi-permanent water along streams with dense vegetation such as cottonwoods and willows. Also in ponds, cienegas, springs, cattle tanks, wetlands, and ditches.





Elevation: 480-6,200 ft.





References:  Brennan and Holycross 2006; AGFD 2006f


			Potential Occurrence: Possible. L yavapaiensis may overlap with L. chiricahuensis in the lower elevatons of the Project Area where suitable habitat is present.  L. yavapaiensis is present in the region.  This species has been reported within three miles of the Project Area (AGFD 2012).





Effect Determination: The Project would not impact surface water features or individual frogs. The Project will have no effect on this species or its habitat.





			Tarahumara Frog


Rana tarahumarae





Status: USFS-S
AZ-WSC


			Range: Extirpated from Arizona in the1980s.  An experimental population was established in one drainage in the Santa Rita Mountains in 2004.





Habitat: Canyons and deep drought-resistant plunge pools formed among boulders or in bedrock. Habitats are located within oak, pine-oak woodlands





Elevation: 1,500-6,100 ft.





References:  AGFD 2006g; Brennan and Holycross 2006.


			Potential Occurrence: None.  No natural populations remain in Arizona.





Effect Determination: The Project will have no effect on this species or its habitat.





			Reptiles





			Yuman Desert Fringe-toed Lizard


Uma rufopunctata





Status: AZ-WSC


			Range: Southwestern Arizona and adjacent Mexico.





Habitat: Lower Colorado River Desertscrub, dunes and sandy flats with sparse vegetation.  Restricted to the southwest corner of the state.  





Elevation: 0-600 ft





References: AGFD 2003q.  


			Potential Occurrence:   None. Project Area is outside the known geographic range and has no suitable habitat.





Effect Determination: The Project will have no effect on this species or its habitat.





			Slevin’s Bunchgrass Lizard


Sceloporus slevini





Status: CNF-S


			Range: Southeast Arizona, southwest New Mexico, and the Sierra Madre Occidental of Mexico.





Habitat: Primarily coniferous forest to 10,000 feet, rarely desert-grassland.  





Elevation: 4,300- 9,480 ft, mainly above 6,000 ft





References:  AGFD 2003r


			Potential Occurrence:   None. Project Area has no suitable habitat.





Effect Determination: The Project will have no effect on this species or its habitat.





			Mountain Skink


Eumeces callicephalus





Status: CNF-S


			Range: Mountain ranges of southern Arizona. 





Habitat: Madrean evergreen woodland to upper parts of semidesert grassland, usually in moist areas in cover of rocks, fallen logs, leaf litter, and dense grass.





Elevation: No information.





References: Brennan and Holycross 2006


			Potential Occurrence:  Possible.  The Project Area is on the edge of the known geographic range for this species, and suitable habitat is present.





Effect Determination: Some suitable habitat for this species and individuals may be impacted by the Project. The Project may impact individuals of this species, but is not likely to result in a trend toward federal listing or loss of viability.





			Giant Spotted Whiptail


Cnemidophorus burti





Status: USFS-S


			Range: Southeast Arizona, extreme southwest New Mexico, and northern Sonora.





Habitat: Semidesert grassland and Madrean Evergreen Woodland. Canyon bottoms in mountainous terrain, washes, riparian corridors, low valley bottoms, usually near streams or temporary water.





Elevation: Sea level to 4,500 ft.





References: Brennan and Holycross 2006; AGFD 2012; AGFD 2001q


			Potential Occurrence:  Possible.  This species has been reported within 3 miles of the Project Area (AGFD 2012), and suitable habitat is present.





Effect Determination: Some suitable habitat for this species and individuals may be impacted by the Project. The Project may impact individuals of this species, but is not likely to result in a trend toward federal listing or loss of viability.





			Reticulate Gila Monster


Heloderma suspectum suspectum





Status: USFS-S


			Range: Central and southeastern Arizona.





Habitat: Sonoran Desertscrub, Semidesert Grassland, Interior Chaparral, occasionally found in woodland, on rocky bajadas, hillsides, and mountainous terrain.





Elevation: No information.





References: Brennan and Holycross 2006; AGFD 2012.


			Potential Occurrence:  Possible. The Project Area is within the known geographic range and suitable habitat is present.  This species has been reported within 3 miles of the Project Area (AGFD 2012).





Effect Determination: Some suitable habitat for this species may be impacted by the Project. Individuals of this species should be avoided during construction. The Project may impact individuals of this species, but is not likely to result in a trend toward federal listing or loss of viability.





			Green Rat Snake


Senticolis triaspis





Status: CNF-S


			Range: Southern Arizona and western Mexico.





Habitat: Rocky slopes at an ecotone between Madrean evergreen woodland and more open areas or riparian corridors.





Elevation: Sea level to about 7,000 ft. 





References: Brennan and Holycross 2006; AGFD 2012; NatureServe 2012; Stebbins 2003.


			Potential Occurrence:  Possible.  The Project Area is at northern end of the known geographic range for this species and suitable habitat is available.  This species has been reported within 3 miles of Project Area (AGFD 2012). 





Effect Determination: Some suitable habitat for this species may be impacted by the Project. Individuals of this species should be avoided during construction. The Project may impact individuals of this species, but is not likely to result in a trend toward federal listing or loss of viability.





			Northern Mexican Gartersnake


Thamnophis eques megalops





Status: USFS-S
AZ-WSC


			Range: Central and southeast Arizona, widespread in Mexico.





Habitat: Sonoran Desertscrub, Semidesert Grassland, Interior Chaparral, Madrean Evergreen Woodland, streams, rivers, cienegas, and ponds with dense bank vegetation.





Elevation: 3,000-5,000 ft.





References:  Brennan and Holycross 2006; Stebbins 2003, AGFD 2011i.


			Potential Occurrence:  None. There is no suitable aquatic habitat within the Project Area.





Effect Determination: The Project will have no effect on this species or its habitat.





			Thornscrub Hook-nosed Snake


Gyalopion quadrangulare





Status: CNF-S


			Range: In Arizona, found in Patagonia and the Pajarito Mountains





Habitat: Canyon bottoms, outwash plains, creosotebush desert, mesquite grassland foothills, thorn woodland, and dry tropical and subtropical forest.  





Elevation: 0 – 4,400 ft





References:  NatureServe 2012; Stebbins 2003


			Potential Occurrence:  None. The Project Area is outside the reported geographic range.





Effect Determination: The Project will have no effect on this species or its habitat.





			Yaqui Black-headed Snake


Tantilla yaquia





Status: CNF-S


			Range: Southeast Arizona and western Mexico.  Map indicates presence in Santa Rita Mountains





Habitat: Moist conditions under rocks or logs in Madrean Evergreen Woodland.  Evergreen and streamside woodlands.





Elevation: Sea level to 5,500 ft.





References: Brennan and Holycross 2006; NatureServe 2012; Stebbins 2003.


			Potential Occurrence:   Unlikely.  The Project Area is at edge of the reported geographic range, and habitat is marginally suitable.  





Effect Determination: The Project is unlikely to have an effect on this species or its habitat.





			Brown Vine Snake


Oxybelis aeneus





Status: USFS-S
AZ-WSC


			Range: Primarily found at Arivaca Lake, and the Tumacacori, Pajarito and Patagonia mountains in Santa Cruz County.  Only isolated records of occurrence from the Santa Rita Mountains  





Habitat: Brush covered hillsides, canyons and stream bottoms with sycamore, oak, walnut and wild grape.





Elevation: 3,000-5,800 ft





References:  AGFD 2003s; Brennan and Holycross 2006.


			Potential Occurrence:  None.  The Project Area is outside the reported geographic range.





Effect Determination: The Project will have no effect on this species or its habitat.





			Twin-spotted Rattlesnake


Crotalus pricei





Status: CNF-S


			Range: Southeast Arizona and mountains of western Mexico.





Habitat: Primarily in or near large rock slides in Montane Coniferous Forest or Subalpine Coniferous Forest, but also in adjacent forest and canyon bottoms.  Occasionally found in Madrean Evergreen Woodland.





Elevation: 4,000-10,500 ft.





References:  Brennan and Holycross 2006; Stebbins 2003; 


			Potential Occurrence:   Unlikely.  The Project Area has some marginal habitat at the lower limit of the known elevation range for this species.





Effect Determination: The Project is unlikely to have an effect on this species or its habitat.





			Arizona Ridge-nosed Rattlesnake


Crotalus willardi willardi





Status: USFS-S
AZ-WSC


			Range: Central Arizona and southwest New Mexico to central Mexico.





Habitat: Oak woodland to pine-fir forests, near rock crevices on forest and woodland floors, also especially mesic canyon bottoms with canopies of alder, box elder, maple, oak and other broadleaf deciduous trees; it is infrequently found in


high grassland bordering the woodlands.  





Elevation: 4,800-9,000 ft





References: AGFD 2001r


			Potential Occurrence:   Unlikely.  The Project Area has some marginal habitat but is below the lower limit of the known elevation range.





Effect Determination: The Project is unlikely to have an effect on this species or its habitat.





			Desert Massasauga


Sistrurus catenatus edwardsii





Status: AZ-WSC


			Range: In Arizona, currently only known from two localized populations in San Bernardino and Sulphur Springs valleys.  





Habitat: Primarily in tobosa grassland along sloping bajadas with surface rocks.





Elevation: 4,400-4,700 ft





References:  AGFD 2001s.


			Potential Occurrence:  None.  The Project Area is outside the known geographic range and has no suitable habitat.





Effect Determination: The Project will have no effect on this species or its habitat.





			Birds





			Neotropic Cormorant


Phalacrocorax basilianus





Status: USFS-S


			Range: Infrequent visitor to small lakes in southeast Arizona.





Habitat: Rivers, lakes, marshes, and seacoasts. Prefers shallow clear water at low elevations.





Elevation: No information.





References:  Dunn and Alderer 2006; NatureServe 2012; Taylor 1995








			Potential Occurrence:  None.  The Project Area has no suitable aquatic habitat. 





Effect Determination: The Project will have no effect on this species or its habitat.





			Northern Goshawk Accipiter gentilis





Status: USFS-S
AZ-WSC


			Range: Widespread in northern hemisphere.  Mountainous areas of Arizona.





Habitat: Cool forests of pine, fir, and/or spruce, with tall trees and open canopy





Elevation: 4,750-9.120 ft.





References:  Corman and Wise-Gervais 2005; AGFD 2003s


			Potential Occurrence:  None. The Project Area has no suitable forested habitat.





Effect Determination: The Project will have no effect on this species or its habitat.





			Northern Gray Hawk


Buteo nitidus maxima





Status: USFS-S
AZ-WSC


			Range: Southern Arizona, southern New Mexico, southern Texas. Widespread across Central and South America.  Known to be present in Cienega Creek.





Habitat: Perennial and intermittent drainages with tall groves of Fremont cottonwood and Goodding willow, typically with adjacent stands of velvet mesquite.





Elevation: No information,





References:  Corman and Wise-Gervais 2005; AGFD 1999d


			Potential Occurrence:   Unlikely. The Project Area has no suitable breeding habitat, although individuals from Cienega Creek may occasionally fly over the Project Area.





Effect Determination: The Project will have no effect on this species or its habitat.





			Common Black-Hawk


Buteogallus anthracinus





Status: USFS-S
AZ-WSC


			Range: Southwestern U.S. to northern South America.  Remote rivers and streams across central Arizona.





Habitat: Perennial drainages with mature gallery forests of riparian deciduous trees.





Elevation: 1,750-7,080 ft





References: Corman and Wise-Gervais 2005; AGFD 2005g


			Potential Occurrence:  None. The Project Area has no suitable perennial riparian habitat.





Effect Determination: The Project will have no effect on this species or its habitat.





			American Peregrine Falcon


Falco peregrinus anatum





Status: USFS-S
AZ-WSC


			Range: All continents except Antartcica.  Throughout Arizona where cliffs are available.





Habitat: Wide variety of habitats, from Sonoran Desertscrub to mixed conifer forests, most often in ponderosa pine areas. Primary requirements are topographic relief and available prey, often near rivers or other water sources.





Elevation: 400-9,000 ft.





References: Corman and Wise-Gervais 2005; AGFD 2002m


			Potential Occurrence:  Unlikely. The Project Area has no suitable breeding habitat, but individuals could use this area for foraging.





Effect Determination: The Project will have no effect on this species or its habitat.





			Gould’s Turkey


Meleagris gallopavo mexicana





Status: USFS-S


			Range: Merriam’s race is widespread in Arizona, but Gould’s race has had successful reintroductions in the Huachuca and Galiuro Mountains No recent records from Santa Rita Mountains.





Habitat: Evergreen oak woodlands, Madrean pine-oak forests, and sycamore-dominated drainages.  





Elevation: 3,800-9,300 ft.





References:  Corman and Wise-Gervais 2005; 


			Potential Occurrence:  None.  The Project Area is outside the current range and has only marginal habitat.





Effect Determination: The Project will have no effect on this species or its habitat.





			Cactus Ferruginous Pygmy-Owl


Glaucidium brasilianum cactorum





Status: USFS-S


			Range: Arizona is at the extreme northern end of distribution. Not reported from the east side of the Santa Rita Mountains  





Habitat: Streamside cottonwoods and willows and adjacent mesquite bosques, usually with saguaros on nearby slopes. Less often along dry washes where large mesquite, paloverde, ironwood, and saguaro thrive.





Elevation: 1.300 – 4,000 ft.





References: AGFD 2001t.


			Potential Occurrence:  None. The Project Area is outside the known geographic range.





Effect Determination: The Project will have no effect on this species or its habitat.





			Whiskered Screech-Owl


Megascops trichopsis





Status: USFS-S


			Range: Breeding confirmed in the Santa Rita Mountains





Habitat: Dense oak and oak-pine woodlands.  





Elevation: 3,800-7,600 ft.





References:  NatureServe 2012; Corman and Wise-Gervais 2005


			Potential Occurrence:  None. The Project Area has no suitable dense woodland habitat.





Effect Determination: The Project will have no effect on this species or its habitat.





			Buff-collared Nightjar


Caprimulgus ridgwayi





Status: USFS-S


			Range: Southeastern Arizona is at northern limit of this species’ range extending to southern Mexico and Guatemala.  Rare reports from the Santa Rita Mountains





Habitat: Open, arid canyons with steep to moderate slopes in Sonoran desertscrub and semidesert grassland.  Canyon bottoms dominated by thorny, short-statured trees and shrubs.





Elevation: 3,000-4,600 ft.





References:  Corman and Wise-Gervais 2005; NatureServe 2012


			Potential Occurrence: Unlikely.  The Project Area is at the extreme limit of the known geographic range.





Effect Determination: The Project will have no effect on this species or its habitat.





			Lucifer Hummingbird


Calothorax lucifer





Status: USFS-S


			Range:  Southeastern Arizona is at northern limit of range extending to southern Mexico.  Breeding has been reported in Santa Rita Mountains 





Habitat: Dry brushy to sparsely vegetated rocky canyon slopes, foothill washes, and dry woodland edges; open arid landscapes with scattered agaves, yucca, and ocotillo.  





Elevation: 3,800-5,800 ft





References:  Corman and Wise-Gervais 2005; NatureServe 2012


			Potential Occurrence: Unlikely.  The Project Area has suitable habitat but is near extreme limit of geographic distribution.





Effect Determination: The Project is unlikely to have an effect on this species. 





			Violet-crowned Hummingbird


Amazilia violiceps





Status: USFS-S


			Range:  Southeast Arizona and southwest New Mexico south to central Mexico.  Present in several mountain ranges is southeast Arizona.





Habitat:   Sycamore and some cottonwood-willow riparian habitats along several canyons and creeks; scrub, open woodland, forest edge, riparian groves and plantations, generally in arid or semi-arid situations.





Elevation:   2,800-5,800 ft





References:  AGFD 2002n; Corman and Wise-Gervais 2005.  


			Potential Occurrence:  Unlikely.  The Project Area may have some suitable habitat but is at northern extreme of the known geographic range for this species.





Effect Determination: The Project is unlikely to have an effect on this species or its habitat.





			White-eared Hummingbird


Hylocharis leucotis





Status: USFS-S


			Range:   Primarily Mexico and Central America. Rare and irregular in Arizona.  Breeding confirmed only in the Huachuca and Chiricahua Mountains





Habitat:   Shrubby undergrowth of pine-oak and Madrean evergreen oak forests in highlands.  





Elevation:   5,500-8,400 ft.





References:    Corman and Wise-Gervais 2005; NatureServe 2012.


			Potential Occurrence:   Unlikely.  The Project Area has no suitable habitat and is near the extreme limit of the known geographic distribution.





Effect Determination: The Project is unlikely to have an effect on this species or its habitat.





			Broad-billed Hummingbird


Cynanthus latirostris





Status: USFS-S


			Range:  Southeast Arizona, southwest New Mexico and south to central Mexico.  Breeding confirmed in several mountain ranges in southeast Arizona.





Habitat:   In Arizona, usually in broadleaf riparian forest with sycamores or cottonwoods.  In lowland areas, found in cottonwood, willow, or mesquite woodlands along drainages, lakes, ponds and springs.  





Elevation:   1,700-5,800 ft





References: Corman and Wise-Gervais 2005; NatureServe 2012.


			Potential Occurrence:  Possible. The Project Area has potential habitat, but not optimal.





Effect Determination: The Project will have no effect on this species. This species is highly mobile. It’s habitat within the Project Area, which is not optimal, may be affected on a very small scale, but because the Project is linear and narrow, adjacent habitats will continue to be available to this species. The Project may impact individuals of this species, but is not likely to result in a trend toward federal listing or loss of viability.





			Eared Quetzal


Eupilotis neoxenus





Status: USFS-S


			Range:    Rarely observed in Arizona, and no successful breeding confirmed for Arizona





Habitat:   Pine and pine-oak forests, Madrean Evergreen Woodland.





Elevation:   5,000 – 10,800 ft





References:  AGFD 2002o; Corman and Wise-Gervais 2005, NatureServe 2012


			Potential Occurrence:  None.  The Project Area has no suitable habitat and is below the lower limit of the known elevation range.  





Effect Determination: The Project will have no effect on this species or its habitat.





			Rose-throated Becard


Pachyramphus algaiae





Status: USFS-S
AZ-WSC


			Range: Southeast Arizona to Costa Rica.  





Habitat:   Shady riparian woodlands along small perennial or intermittent foothill drainages and canyons, with sycamores, cottonwoods, and velvet ash.





Elevation:   3,400-4,500 ft





References:  Corman and Wise-Gervais 2005; AGFD 2001t


			Potential Occurrence:  None.  The Project Area has no suitable habitat.





Effect Determination: The Project will have no effect on this species or its habitat.





			Thick-billed Kingbird


Tyrannus crassirostris





Status: USFS-S
AZ-WSC


			Range:  Southeast Arizona, southwest New Mexico,  south to southern Mexico and Guatemala.  Breeding confirmed in several canyons and rivers in southeast Arizona.  





Habitat:   Riparian gallery woodlands in broad floodplains of perennial or intermittent creeks and rivers.  





Elevation:   3,500-4,200 ft





References:  Corman and Wise Gervais 2005; AGFD 2010f.


			Potential Occurrence:  None.  The Project Area has no suitable habitat and is above the known elevation range.





Effect Determination: The Project will have no effect on this species or its habitat.





			Buff-breasted Flycatcher


Empidonax fulvifrons





Status: USFS-S


			Range:  Southeast Arizona to southwest Chihuahua. Populations declining, possibly fewer than 75 individuals in Arizona.  





Habitat: Madrean pine-oak woodlands, in areas with relatively wide, open drainages with open canopy forest of Chihuahua, Apache, or ponderosa pine.  





Elevation:   5,380-8,450 ft





References:  Corman and Wise-Gervais 2005; AGFD 2003t


			Potential Occurrence:  None.  The Project Area has no suitable habitat.





Effect Determination: The Project will have no effect on this species or its habitat.





			Northern Beardless Tyrannulet


Campostoma imberbe





Status: USFS-S


			Range:    Southeast Arizona, southwest New Mexico, and  south through Mexico to Costa Rica.  Breeding confirmed in several river drainages in southeast Arizona.





Habitat:   Open riparian woodlands and heavily wooded dry washes.  Surface water often present but not required.  Intermittent foothill drainages with netleaf hackberry and mesquite.





Elevation:   1,920-4,600 ft





References:   Corman and Wise-Gervais 2005.


			Potential: Possible.  The Project Area has suitable habitat, and this species has been observed within 3 miles of Project Area.





Effect Determination: The Project will have no effect on this species. This species is highly mobile. It’s habitat within the Project Area may be affected on a very small scale, but because the Project is linear and narrow, adjacent habitats will continue to be available to this species. The Project may impact individuals of this species, but is not likely to result in a trend toward federal listing or loss of viability.





			Abert’s Towhee


Pipilo aberti





Status: USFS-S


			Range: Primarily within Arizona.  Breeding probable in the Rosemont vicinity.





Habitat:   Most common in lowland riparian thickets with Fremont cottonwood, Goodding willow, seepwillow and mesquite, and in dry desert washes that are tributary to riparian areas.





Elevation:   





References:  Corman and Wise-Gervais 2005; NatureServe 2012


			Potential Occurrence:  Possible.  The Project Area has suitable habitat and this species has been observed in the vicinity.





Effect Determination: The Project will have no effect on this species. This species is highly mobile. It’s habitat within the Project Area may be affected on a very small scale, but because the Project is linear and narrow, adjacent habitats will continue to be available to this species. The Project may impact individuals of this species, but is not likely to result in a trend toward federal listing or loss of viability.





			Arizona Grasshopper Sparrow


Ammodramus savannarum ammmolegus





Status: USFS-S


			Range:  Southeast Arizona, southwest New Mexico, and adjacent Sonora and Chihuahua.  





Habitat:   Open grassland in areas with moderate to high coverage of medium-height grass and with relatively low shrub coverage. Areas with trees appear to be avoided, as are areas with extremely short or tall grass, low grass cover, or high shrub densities.





Elevation:   3,800-5,300 ft.





References:     AGFD 2010g; Strong 1987


			Potential Occurrence: None.  The Project Area has no suitable habitat.





Effect Determination: The Project will have no effect on this species or its habitat.





			Baird’s Sparrow


Ammodramus bairdii





Status: USFS-S


			Range:    Breeds in the northern Great Plains.  Winters from southeast Arizona to Texas and south into Mexico.





Habitat:   Dense stands of grass, usually in extensive expanses of grasslands; also taller, denser grass and on south-facing slopes of mixed-oak grassland where the oaks are on the north-facing slope.





Elevation:   4,140-4,900 ft





References: AGFD 2001v


			Potential Occurrence:  Possible as winter visitor.  The Project Area has suitable grassland habitat.





Effect Determination: The Project will have no effect on this species. This species is highly mobile. It’s habitat within the Project Area may be affected on a very small scale, but because the Project is linear and narrow, adjacent habitats will continue to be available to this species. The Project may impact individuals of this species, but is not likely to result in a trend toward federal listing or loss of viability.





			Varied Bunting


Passerina versicolor





Status: USFS-S


			Range:  Southeast Arizona and south Texas to southern Mexico. Known to breed on northwest side of the Santa Rita Mountains





Habitat:   Brushy arid slopes, canyons, and dry washes, particularly along drainages with mesquite and netleaf hackberry, with dense thickets on adjacent slopes.  





Elevation:   1,350-5,100 ft





References:  Corman and Wise-Gervais 2005; NatureServe 2012


			Potential Occurrence:  Possible.  The Project Area has suitable habitat and is close to known breeding areas.





Effect Determination: The Project will have no effect on this species. This species is highly mobile. It’s habitat within the Project Area may be affected on a very small scale, but because the Project is linear and narrow, adjacent habitats will continue to be available to this species. The Project may impact individuals of this species, but is not likely to result in a trend toward federal listing or loss of viability.





			Mammals





			Arizona Shrew


Sorex arizonae





Status: USFS-S


			Range:  Known only from the Chiricahua, Huachuca, and Santa Rita Mountains





Habitat:  Primarily in riparian edges in pine-oak forests.  





Elevation:  6,900 – 7,500 ft





References:  BISON-M 2012.


			Potential Occurrence:  None.  The Project Area has no suitable habitat and is below the known elevation range for this species.





Effect Determination: The Project will have no effect on this species or its habitat.





			Cockrum’s Desert Shrew


Notiosorex cockrumi





Status: USFS-S


			Range:  Southern Arizona and Sonora, but limits are poorly known.





Habitat:    Riparian overstory of Arizona walnut and ash in mesquite grassland dominated by giant sacaton.  





Elevation:  No information.





References:  Reid 2006





Note:  Visibly indistinguishable from N. crawfordi, and ranges overlap.  N. crawfordi is found in desert areas and up to oak and pinyon-juniper zones.  


			Potential Occurrence:   Possible.  Can only be distinguished from N. crawfordi by mitochondrial DNA analysis.





Effect Determination: Some suitable habitat for this species and individuals may be impacted by the Project. The Project may impact individuals of this species, but is not likely to result in a trend toward federal listing or loss of viability.





			Mexican Long-tongued Bat


Choeronycteris mexicana





Status: USFS-S


			Range:  Southern California to southernmost Texas and most of northern and central Mexico.  Mountain ranges of southeastern Arizona.





Habitat:    Mesic areas in canyons of mixed oak-conifer forests in mountains rising from the desert. Caves and abandoned mines are favored daytime retreats where they prefer to roost in the dimly lit areas near the entrance.





Elevation:  Mostly 4,000 - 6,000 ft.





References:  AGFD 2006h


			Potential Occurrence:   Possible. Known to be present in the vicinity of the Project Area, using numerous abandoned mine adits in the Santa Rita Mountains. This species forages for nectar on agaves and has been  reported within 3 miles of the Project Area (AGFD 2012).





Effect Determination: There is no roosting substrate within the Project Area and individuals would not likely be impacted by the Project. The Project will not substantially affect the availability of forage for this species. Agaves could be avoided to the greatest extent practicable. The Project will have no effect on this species or its habitat.





			California Leaf-nosed Bat


Macrotis californicus





Status: USFS-S


			Range:  From southern California and southern Nevada across Arizona to Sinaloa and southwestern Chihuahua.  Present in southern and western Arizona.





Habitat:  Mostly found in Sonoran desertscrub; primary summer and winter range essentially the same; primarily roosts in mines, caves, and rock shelters.  





Elevation:  Below 4,000 ft





References:  AGFD 2001w


			Potential Occurrence:   None.  The Project Area lacks suitable habitat and is above the reported elevation range.





Effect Determination: The Project will have no effect on this species or its habitat.





			Southern Yellow Bat


Lasiurus ega (includes L. xanthinus)





Status: USFS-S


			Range:  Southern California, Arizona, and New Mexico to western and central Mexico. Found in several mountain ranges in central and southeastern Arizona.





Habitat:  Not clearly understood; may be associated with Washington fan palm trees, other palms or other leafy vegetation such as sycamores, hackberries and cottonwoods which provide roost sites (AGFS 2008b).  Found in thorny desertscrub habitats to oak woodlands





Elevation:  550-6,000 ft  





References:  AGFD 2011j; Snow, no date


			Potential Occurrence:   Possible.  The Project is within the geographic range and suitable foraging habitat is available, but available roost sites may be limited.





Effect Determination: Roosting substrate could be avoided by the Project. The Project will not substantially affect the availability of forage for this species. The Project will have no effect on this species or its habitat.





			Western Red Bat


Lasiurus blossevillii





Status: USFS-S


			Range:  Northern Argentina to western North America. In Arizona, primarily in central and southeastern areas.





Habitat:    Riparian and other wooded areas. Roosts by day in trees. Along waterways among oaks, sycamores, and walnuts. 





Elevation:  1,900 - 7,200 ft





References:  Hoffmeister 1986; AGFD 2011k


			Potential Occurrence:   Possible.  The Project is within the known geographic range for this species, and suitable foraging habitat is available, but available roost sites may be limited.





Effect Determination: Roosting substrate could be avoided by the Project. The Project will not substantially affect the availability of forage for this species. The Project will have no effect on this species or its habitat.





			Allen’s Lappet-browed Bat


Idionycteris phyllotis





Status: USFS-S


			Range:  Northern Arizona to the highlands of central Mexico.  Present from the northwest corner to southeast corner of Arizona, but absent from southwestern desert areas.  Not reported from the Santa Rita Mountains  





Habitat:  Most often in ponderosa pine, pinyon-juniper, Mexican woodland and riparian areas of sycamores, cottonwoods and willows. Boulder piles, cliffs, rocky outcrops or lava flows at or near most collection locations. Roosts in caves and abandoned mineshafts.





Elevation:  1,320 - 9,800 ft, but most specimens are at altitudes between 3,500 - 7,500 ft





References:  Hoffmeister 1986; AGFD 2008b


			Potential Occurrence: None.  The Project Area lacks suitable habitat and is outside the reported geographic range of this species.





Effect Determination: The Project will have no effect on this species or its habitat.





			Pale Townsend’s Big-eared Bat


Corynorhinus townsendii pallescens





Status: USFS-S


			Range: From Black Hills of South Dakota to highlands of northern Mexico.  Widespread in Arizona from the Grand Canyon to the southeastern part of the state.  





Habitat:    Summer day roosts are found in caves and mines from desertscrub up to woodlands and coniferous forests. Night roosts may often be in abandoned buildings. In winter, this species  hibernates in cold caves, lava tubes and mines mostly in uplands and mountains





Elevation:  550 to 7,520 ft





References:  AGFD 2003u; Hoffmeister 1986


			Potential Occurrence:   Possible. This species is known to be present in abandoned mine adits in the Santa Rita Mountains, within 5 miles of the Project Area.





Effect Determination: There is no roosting substrate within the Project Area and individuals would not likely be impacted by the Project. The Project will not substantially affect the availability of forage for this species. The Project will have no effect on this species or its habitat.





			Pocketed Free-tailed Bat


Nyctinomops femorosaccus





Status: USFS-S


			Range:  Southern California, west Texas and south to central Mexico.  Widely distributed across southern and western Arizona. 





Habitat:  Arid low elevations usually around high cliffs and rugged rock outcrops. Roosts in rock crevices during the day.  





Elevation:  190 to 7,520 ft.





References:  AGFD 2011l.


			Potential Occurrence:   Possible.  The Project is within the known geographic range and suitable habitat is available, but available roosting sites may be limited. 





Effect Determination: There is no roosting substrate within the Project Area and individuals would not likely be impacted by the Project. The Project will not substantially affect the availability of forage for this species. The Project will have no effect on this species or its habitat.





			Greater Western Mastiff Bat


Eumops perotis californicus





Status: USFS-S


			Range:  Southern California, west Texas and south to central Mexico.  Found primarily in the southern part of Arizona. 





Habitat:  Lower and upper Sonoran desertscrub near cliffs, preferring the rugged rocky canyons with abundant crevices.  





Elevation:  240 - 8,475 ft.





References:  AGFD 2002p


			Potential Occurrence:   Possible.  The Project is within the known geographic range and suitable habitat is available, but available roosting sites may be limited.





Effect Determination: There is no roosting substrate within the Project Area and individuals would not likely be impacted by the Project. The Project will not substantially affect the availability of forage for this species. The Project will have no effect on this species or its habitat.





			White-sided Jackrabbit


Lepus callotis





Status: USFS-S


			Range:  Primarily in the Animas and Playas valleys of southwestern New Mexico and into central Mexico; may occasionally enter extreme southeast Arizona.





Habitat:  Flat grassland with little or no shrub cover.  





Elevation:  4,900-5,250 ft.





References:  Reid 2006


			Potential Occurrence:   None.  The Project Area is outside of the known geographic range of this species and has no suitable habitat.





Effect Determination: The Project will have no effect on this species or its habitat.





			Chiricahua Fox Squirrel


Sciurus nayaritensis chiracahuae





Status: USFS-S


			Range:  Restricted to the Chiricahua Mountains





Habitat:  Partially open Apache pine-oak forest with mixed broadleaf deciduous trees, mainly in the thick growth of canyon bottoms.  





Elevation:  5,280 – 8,400 ft.





References:  AGFD 2011m,


			Potential Occurrence:  None.  The Project Area is outside of the known geographic range of this species and has no suitable habitat.





Effect Determination: The Project will have no effect on this species or its habitat.





			Graham Mountains Pocket Gopher


Thomomys bottae grahamensis





Status: USFS-S


			Range:  Restricted to higher parts of the Pinaleño Mountains  





Habitat:  Mountain meadows with deep, friable soil and a heavy stand of grass and weeds.  





Elevation:  9,200 ft





References:  Hoffmeister 1986


			Potential Occurrence:   None.  The Project Area is outside the known geographic range and has no suitable habitat.





Effect Determination: The Project will have no effect on this species or its habitat.





			Huachuca Mountains Pocket Gopher


Thomomys umbrinus intermedius





Status: USFS-S


			Range:  Limited to the Santa Rita, Huachuca, Patagonia, Atascosa, and Pajarita Mountains of southeastern Arizona.





Habitat:    Confined to the oak zone of mountain ranges.  Specimens have been collected near Greaterville and on Empire Ranch.





Elevation:  4,500-9,000 ft.





References:  Hoffmeister 1986.


			Potential Occurrence:   Possible.  The Project Area is within the known geographic range and suitable habitat is present.





Effect Determination: Some suitable habitat for this species and individuals may be impacted by the Project. The Project may impact individuals of this species, but is not likely to result in a trend toward federal listing or loss of viability.





			Southern (Pajarito) Pocket Gopher Thomomys umbrinus quercinus





Status: USFS-S


			Range:  Apparently confined to Sycamore Canyon and Peña Blanca Spring in the Atascosa and Pajarito Mountains of Santa Cruz County





Habitat:  In rocky soil in oak woodland





Elevation:  3,500-4,500 ft.





References:  Hoffmeister 1986





Note: The taxonomy of this species is a subject of debate.  Hoffmeister (1986) found no evidence to distinguish these animals from T. u. intermedius.


			Potential Occurrence:   None.  Outside the reported geographic range.





Effect Determination: The Project will have no effect on this species or its habitat.





			Fulvous Harvest Mouse


Reithrodontomys fulvescens





Status: USFS-S


			Range:  Southeastern corner of Arizona east to Louisiana and south through Mexico to Honduras.  Has been collected near Greaterville in the Santa Rita Mountains





Habitat:  Grassy slopes and alluvial fans, usually with scattered oaks or other trees.  





Elevation:  No information





References:  Hoffmeister 1986; Reid 2006


			Potential Occurrence:   Possible.  The Project Area is within the known geographic range and suitable habitat is present.  Reported within 3 miles of the Project Area (AGFD 2012).





Effect Determination: Some suitable habitat for this species and individuals may be impacted by the Project. The Project may impact individuals of this species, but is not likely to result in a trend toward federal listing or loss of viability.





			Plains Harvest Mouse


Reithrodontomys montanus





Status: USFS-S


			Range:  Great Plains from southeast Montana to southeast Arizona and northern Mexico.  Has been collected northeast of Greaterville in the Santa Rita Mountains





Habitat:  Xeric conditions, usually in desertscrub or chaparral, often with mesquite, creosote, and grasses.





Elevation:  No information.





References:  Hoffmeister 1986; Reid 2006


			Potential Occurrence:   Possible.  The Project Area is within the known geographic range and suitable habitat is present.  Reported within 3 miles of the Project Area (AGFD 2012).





Effect Determination: Some suitable habitat for this species and individuals may be impacted by the Project. The Project may impact individuals of this species, but is not likely to result in a trend toward federal listing or loss of viability.





			Mesquite Mouse


Peromyscus merriami





Status: USFS-S


			Range:  This species occurs in south central Arizona through west Sonora to central Sinaloa, Mexico (Wilson & Reeder, 2005).





Habitat:  Riparian or low desert habitats. Found in dense brush, mesquite bosque.  





Elevation:  1,600 - 3,850 ft.





References:  AGFD 2011n


			Potential Occurrence:   Unlikely. The Project Area does not provide suitable habitat and occurs above the elevation range for this species.





Effect Determination: The Project is unlikely to have an effect on this species or its habitat.





			Northern Pygmy Mouse


Baiomys taylori ater





Status: USFS-S


			Range:  Southeast corner of Arizona into Mexico. Also southern Oklahoma and Texas.  Specimens have been collected at Thurber Ranch on Box Canyon Road





Habitat:  Plains and semidesert grassland, including areas with grama, sacaton, mesquite, and yucca.  





Elevation:  No information.





References:  Hoffmeister 1986


			Potential Occurrence:   Possible.  The Project Area is within the known geographic range and suitable grassland habitat is available.  Has been reported within 3 miles of the Project Area (AGFD 2012).





Effect Determination: Some suitable habitat for this species and individuals may be impacted by the Project. The Project may impact individuals of this species, but is not likely to result in a trend toward federal listing or loss of viability.





			Yellow-nosed Cotton Rat


Sigmodon ochrognathus 





Status: USFS-S


			Range:  Southeast Arizona, southwest New Mexico, west Texas south to Durango, Mexico.  Specimens have been collected at or near Rosemont.





Habitat:  Grassy, dry, rocky slopes in or near the oak woodland belt, as well as montane meadows within ponderosa pine and Douglas fir forests.  Grasses are often sparse and scattered in clumps with beargrass, agave or yuccas. Slopes are often up to 40 degrees.





Elevation:  3,000 - 8,500 ft





References:  AGFD 2003v; Hoffmeister 1986


			Potential Occurrence: Possible.  The Project Area is within the known geographic range and suitable habitat is present.  Has been reported within 3 miles of the Project Area (AGFD 2012).





Effect Determination: Some suitable habitat for this species and individuals may be impacted by the Project. The Project may impact individuals of this species, but is not likely to result in a trend toward federal listing or loss of viability.





			White-bellied Long-tailed Vole


Microtus longicaudus leucophaeus





Status: USFS-S


			Range:  Restricted to the Pinaleño Mountains, Graham County





Habitat:  Grassy meadows and flats, along boggy stream bottoms, cienegas, openings in coniferous forests and along roadsides.  





Elevation:  6,000 – 10,700 ft.





References:  AGFC 2008b; Hoffmeister 1986


			Potential Occurrence:   None.  The Project Area is outside the known geographic range and has no suitable habitat.





Effect Determination: The Project will have no effect on this species or its habitat.





			White-nosed Coati


Nasua narica





Status: USFS-S


			Range:  Central Arizona through Mexico and Central America to northern Colombia.





Habitat:  Primarily woodland areas with oaks, sycamores, and walnuts, also in pine-oak woodlands, shrubby woodlands, and shrubby grasslands.





Elevation:  No information.





References:  Hoffmeister 1986; Reid 2006.


			Potential Occurrence:   Possible.  The Project is within the known geographic range and has suitable habitat.  Has been observed within 5 miles of the Project Area.





Effect Determination: Individuals and dens could be avoided during construction. The Project will have no effect on this species or its habitat.





			Hooded Skunk


Mephitis macroura milleri





Status: USFS-S


			Range:  :  Specimen has been collected at Thurber Ranch on Box Canyon Road





Habitat:  Rocky slopes, bases of cliffs, and rocky arroyos at intermediate elevations.





Elevation:  Intermediate elevations, above desert, not in high mountains.





References: Hoffmeister 1986


			Potential Occurrence:  Possible. The Project Area is within the known geographic range and suitable habitat is present. This species has been observed in a small abandoned mine adit within 4 miles of the Project Area.





Effect Determination: Individuals and dens could be avoided during construction. The Project will have no effect on this species or its habitat.





			Desert BigHorn Sheep


Ovis canadensis mexicanus


			Range:  From Kanab Creek and the Grand Canyon to Grand Wash in westernmost Arizona, eastward to the Catalina Mountains.  Also reported from Dix Mesa in the White Mountains.


 


Habitat:  Precipitous, rocky desert ranges, primarily in the western part of Arizona and in the Grand Canyon.  The best habitat appears to be the jojoba communities with galleta as the dominant grass. 





Elevation:  3,000-4,000 ft. 





References:  Hoffmeister 1986


			Potential Occurrence:   None.  The Project is outside of the known geographic range for this species and has no suitable habitat.





Effect Determination: The Project will have no effect on this species or its habitat.








* The potentials for taxa to occur within the Project Area are categorized according to the following criteria:


			


			





			Possible:


			The taxon has not been recorded by WestLand in the Project Area, but the known, current distribution of the taxon includes the site and the required habitat characteristics of the taxon are present within or in the vicinity of the Project Area.





			Unlikely:


			The required habitat characteristics of the taxon are present but the Project Area is outside the known, current distribution of the taxon, which is not highly restricted.





			None:


			The Project Area is outside the known distribution of the taxon and the habitat characteristics required by the taxon are not present, and/or taxon-specific surveys have been conducted and no detections of the taxon have been made. Taxa with highly restricted ranges (e.g., springsnails) are considered to have no potential to occur if the Project Area is outside the known range, even if the required habitat characteristics are present in the Project Area.


















5. SUMMARY OF FINDINGS





The Project is not anticipated to adversely impact any federally listed species (Table 3).  A screening analysis resulted in the determination that only the endangered lesser long-nosed bat and the threatened Chiricahua leopard frog have potential to occur the Project Area.  These species would not be directly impacted by the Project. No habitat for the Chiricahua leopard frog would be impacted. Foraging resources for the lesser long-nosed bat will be avoided to the extent practicable and the reroute of the trail will benefit a post-maternity dispersal roost for this species by reducing the likelihood of human disturbance to the roost, which is adjacent to the current location of the Arizona Trail. The Project Area does not include any designated or proposed critical habitat. 


Thirty-nine Forest Service sensitive species have potential to occur within the Project Area.  However, with appropriate precautionary measures during trail construction, it is anticipated that any direct or indirect impacts to these species can be avoided or minimized.


			Table 3. Summary of Special-status Species with Potential to Occur and Determination of Effects.





			Species


			Effects Determination





			Chiricahua leopard frog


			The Project will not affect the Chiricahua leopard frog or its habitat.





			Lesser long-nosed bat


			The Project may beneficially affect the lesser long-nosed bat or its habitat. 





			Santa Cruz striped agave


			The Project may impact individual Santa Cruz striped agave, but is not likely to result in a trend toward federal listing or loss of viability.





			Greene milkweed


			The Project may impact individual Greene milkweed plants, but is not likely to result in a trend toward federal listing or loss of viability.





			Needle-spined pineapple cactus


			The Project may impact individual needle-spined pineapple cactus, but is not likely to result in a trend toward federal listing or loss of viability.





			Arid throne fleabane


			The Project may impact individual arid throne fleabane, but is not likely to result in a trend toward federal listing or loss of viability.





			Bartram stonecrop


			The Project may impact individual Bartram stonecrop, but is not likely to result in a trend toward federal listing or loss of viability.





			Chisos Mt. Crested coralroot


			The Project may impact individual Chisos Mt. Crested coralroot, but is not likely to result in a trend toward federal listing or loss of viability.





			Arizona coralroot


			The Project may impact individual Arizona coralroot, but is not likely to result in a trend toward federal listing or loss of viability.





			Spiderleaf


			The Project may impact individual spiderleaf plants, but is not likely to result in a trend toward federal listing or loss of viability.





			Lemmon’s lupine


			The Project may impact individual Lemmon’s lupine, but is not likely to result in a trend toward federal listing or loss of viability.





			Arizona manihot


			The Project may impact individual Arizona manihot, but is not likely to result in a trend toward federal listing or loss of viability.





			Southwestern muhly


			The Project may impact individual southwestern muhly plants, but is not likely to result in a trend toward federal listing or loss of viability.





			Sycamore Canyon muhly


			The Project may impact individual Sycamore Canyon muhly plants, but is not likely to result in a trend toward federal listing or loss of viability.





			Beardless chinchweed


			The Project may impact individual beardless chinchweed, but is not likely to result in a trend toward federal listing or loss of viability.





			Lemmon’s stevia


			The Project may impact individual Lemmon’s stevia, but is not likely to result in a trend toward federal listing or loss of viability.





			Sonoran noseburn


			The Project may impact individual Sonoran noseburn, but is not likely to result in a trend toward federal listing or loss of viability.





			Lowland leopard frog


			The Project will have no effect on the lowland leopard frog.





			Mountain skink


			The Project may impact individual mountain skinks, but is not likely to result in a trend toward federal listing or loss of viability.





			Giant spotted whiptail


			The Project may impact individual giant spotted whiptails, but is not likely to result in a trend toward federal listing or loss of viability.





			Reticulate Gila monster


			The Project may impact individual reticulate Gila monsters, but is not likely to result in a trend toward federal listing or loss of viability.





			Green rat snake


			The Project may impact individual green rat snakes, but is not likely to result in a trend toward federal listing or loss of viability.





			Broad-billed hummingbird


			The Project will have no effect on the broad-billed hummingbird.





			Northern beardless tyrannulet


			The Project will have no effect on the northern beardless tyrannulet.





			Abert’s towhee


			The Project will have no effect on the Abert’s towhee.





			Baird’s sparrow


			The Project will have no effect on the Baird’s sparrow.  





			Varied bunting


			The Project will have no effect on the varied bunting.  





			Cockrum’s desert shrew


			The Project may impact individual Cockrum’s desert shrews, but is not likely to result in a trend toward federal listing or loss of viability.





			Mexican long-tongued bat


			The Project will have no effect on the Mexican long-tongued bat.  





			Southern yellow bat


			The Project will have no effect on the southern yellow bat.  





			Western red bat


			The Project will have no effect on the western red bat.  





			Pale Townsend’s big-eared bat


			The Project will have no effect on the pale Townsend’s big-eared bat.  





			Pocketed free-tailed bat


			The Project will have no effect on the pocketed free-tailed bat.  





			Greater western mastiff bat


			The Project will have no effect on the greater western mastiff bat.  





			Huachuca Mountains pocket gopher


			The Project may impact individual Huachuca Mountains pocket gophers, but is not likely to result in a trend toward federal listing or loss of viability.





			Fulvous harvest mouse


			The Project may impact individual fulvous harvest mice, but is not likely to result in a trend toward federal listing or loss of viability.





			Plains harvest mouse


			The Project may impact individual plains harvest mice, but is not likely to result in a trend toward federal listing or loss of viability.





			Northern pygmy mouse


			The Project may impact individual northern pygmy mice, but is not likely to result in a trend toward federal listing or loss of viability.





			Yellow-nosed cotton rat


			The Project may impact individual yellow-nosed cotton rats, but is not likely to result in a trend toward federal listing or loss of viability.





			White-nosed coati


			The Project will have no effect on the varied bunting.  





			Hooded skunk


			The Project will have no effect on the varied bunting.  
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From: Jones, Larry -FS
To: angela barclay (abarclay@swca.com); brian lindenlaub (blindenlaub@westlandresources.com)
Cc: Roth, Melinda D -FS; Everson, Beverley A -FS
Subject: FW: AZ Trail info
Date: Friday, July 13, 2012 10:12:28 AM


FYI…response from FWS on AZ Trail re-route. Basically just stating it needs to be incorporated as
part of the preferred alternative…the mitigation helps the species, and this should be mentioned in
the EIS, but would not result in a down-sized determination to “not-likely to adversely affect,” as
there will still be the footprint roost loss, loss of agaves (short-term, even if there were no net loss
at closure), and it is still possible the Helvetia roost could be abandoned due to mine activity.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Jason_Douglas@fws.gov [mailto:Jason_Douglas@fws.gov] 
Sent: Friday, July 13, 2012 9:41 AM
To: Jones, Larry -FS
Cc: scott_richardson@fws.gov
Subject: Re: AZ Trail info
 


Larry, 


I wanted to follow-up with a written version of the response I gave at the July 9, 2012, co-op agency
meeting. 


The re-routing of the AZT's status as a connected action under NEPA is the FS's determination. As far
as the ESA goes, the re-route wouldn't happen but for the proposed action. Its effects - in this case
potentially beneficial to LLNB - must therefore be considered in section 7 consultation. 


With regards, 


Jason M. Douglas
Fish and Wildlife Biologist
U.S. Fish and Wildlife Service
Arizona Ecological Services Office
201 North Bonita Street, Suite 141
Tucson, Arizona 85745
(520) 670-6150, extension 226 (voice)
(520) 670-6155 (fax)
http://www.fws.gov/southwest/es/arizona/ 
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"Jones, Larry -FS" <ljones02@fs.fed.us>


07/03/2012 10:47 AM


To "jason_douglas@fws.gov" <jason_douglas@fws.gov>,
"scott_richardson@fws.gov" <scott_richardson@fws.gov>


cc "angela barclay (abarclay@swca.com)" <abarclay@swca.com>,
"Roth, Melinda D -FS" <mroth@fs.fed.us>


Subject AZ Trail info


 


Jason and Scott—  
  
Not sure how you want us to deal with this, but the Arizona Trail is proposed to be re-routed around the
proposed Rosemont Mine area. In part, of course, it is a recreational issue, but is also being done as a mitigation
to move the trail away from the vicinity of the large Helena Mine roost for Lesser Long-nosed Bat (LLNB), which
has been documented as having 5,000 or so LLNB. Mindee Roth (our project manager) said we should treat the
proposed re-route as the “preferred alternative” of the re-route.  WestLand has prepared a draft Biological
Evaluation (BE) with tables on effects determinations (and justification) for threatened, endangered, sensitive,
and candidate species. The Biological Assessment (BA) that you have did not include effects from this action per
se, because it was considered a conservation measure (see top of page 115 of BA) for LLNB. Also, it was not
included as part of the BA elsewhere because the route had not been determined yet. 
  
In their BE, WestLand treats the trail as a separate project in that they recommend different effects
determinations (of course, the Forest Service would make those final determinations, anyway). However, Mindee
and I would submit that the AZ trail is a connected action under the National Environmental Policy Act, as well as
a conservation measure (near-site mitigation) for LLNB, so the effects determinations should be for the project as
a whole. If you concur (so to speak), it would seem that we should provide you a document that includes more
information about the route and effect narratives for affected species, to complement the information on the
preferred alternative, but determinations would not change (e.g., the re-route may indeed be beneficial to LLNB
in of itself, but there will still be a loss of 200,000-300,000 agaves and the potential for roost abandonment from
food resource loss and light pollution, so this would trump the beneficial effect of moving the trail). 
  
What are your thoughts? Feel free to call me after you mull this over. 
  
Larry Jones 
Biologist 
Acting Wildlife, Fish, and Rare Plant program manager 
Climate Change Coordinator 
SW PARC Senior Chair 
Coronado National Forest 
300 W Congress 
Tucson, AZ 85701 
  
520-388-8375 
ljones02@fs.fed.us 
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This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.








From: Angela Barclay
To: Jones, Larry -FS
Cc: Chris Garrett
Subject: RE: moving forward on BA
Date: Thursday, April 26, 2012 3:54:17 PM
Attachments: draft_BA_April2012_no figs_1st half.docx


Larry,
 
Here is a revised draft of the first half of the BA. Please note that I removed the figures to keep the
document small enough to email and most of the figures will be changing, too. I tracked my
changes so you can see what I’ve done since the last draft. Also, I have a handful of comments in
there and most of them are either notes to myself, notes regarding references, or notes so that
you know that something will change. Keep in mind that this has not gone through any peer or
technical review since I made changes, but that will happen before we send anything to USFWS.
 
Let me know if you have any questions as you are reviewing. Feel free to track your changes or add
comments where appropriate. As of right now, I’m going to try to stick to my plan of getting you
the second half of the document Monday morning.
 
Thanks!
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Wednesday, April 25, 2012 2:42 PM
To: Angela Barclay
Cc: Chris Garrett
Subject: RE: moving forward on BA
 
Thanks…that sounds good. I will be here Friday and Monday, but the rest of the week is the
Madrean conference. I just got a voice mail from Brian L, so will try to prod them for CM’s.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Wednesday, April 25, 2012 1:43 PM
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Executive Summary


The U.S. Forest Service (Forest Service) is requesting to initiate formal consultation with the U.S. Fish and Wildlife Service (USFWS), pursuant to Section 7(a)(2) of the Endangered Species Act of 1973 (ESA), as amended, because the proposed Rosemont Copper Project (proposed project) in the Santa Rita Mountains may affect listed species, and as well as designated and proposed critical habitat. This biological assessment was prepared as part of ESA consultation for the proposed federal action and to establish a foundation to support the requested Section 7 consultation for listed species. The most recent USFWS species lists for Pima and Santa Cruz counties (Appendix A) were reviewed, and on the basis of this review, a search of the Heritage Data Management System (Appendix B) and pertinent literature, correspondence with the Forest Service, and meetings between the Forest Service and USFWS, it was determined that 10 threatened or endangered species have a reasonable potential to occur in the action area and thus are included in the biological assessment: Chiricahua Leopard Frog (Lithobates [Rana] chiricahuensis), Gila Chub (Gila intermedia), Gila Topminnow (Poeciliopsis occidentalis occidentalis), Huachuca water umbel (Lilaeopsis schaffneriana var. recurva), Jaguar (Panthera onca), Lesser Long-nosed Bat (Leptonycteris curasoae yerbabuenae), Mexican Spotted Owl (Strix occidentalis lucida), Ocelot (Leopardus pardalis), Pima pineapple cactus (Coryphantha scheeri var. robustispina), and Southwestern Willow Flycatcher (Empidonax traillii extimus). Threewo of the 10 species have designated critical habitat (Chiricahua Leopard Frog, Gila Chub and Mexican Spotted Owl) and two one of the 10 species have proposed critical habitat within the action area (Chiricahua Leopard Frog and Southwestern Willow Flycatcher). Table ES1 summarizes the effects determinations for the 10 species. For the remaining nine species listed as threatened or endangered by USFWS for Pima and/or Santa Cruz counties, the action area is either clearly beyond the known geographic or elevational range of these species and/or it does not contain vegetation or landscape features known to support these species. 


Table ES1. Summary of Effects Determinations for the Proposed Action


			Species


			Listing Status


			Effects Determination





			Chiricahua Leopard Frog


			Threatened, designated proposed critical habitat


			May Affect, Likely to Adversely Affect (species); Not Likely to Result in Destruction May Affect, Not Likely to Adversely Affect (designated proposed critical habitat)	Comment by Angela Barclay: We need to make a decision on this





			Gila Chub


			Endangered, designated critical habitat


			May Affect, Not Likely to Adversely Affect (species and ); May Affect, Likely to Adversely Affect, but Not Likely to Result in Destruction (designated critical habitat)





			Gila Topminnow


			Endangered


			May Affect, Not Likely to Adversely Affect





			Huachuca water umbel


			Endangered


			May Affect, Not Likely to Adversely Affect





			Jaguar


			Endangered


			May Affect, Not Likely to Adversely Affect





			Lesser Long-nosed Bat


			Endangered


			May Affect, Likely to Adversely Affect





			Mexican Spotted Owl


			Threatened, designated critical habitat


			No Effect (species and designated critical habitat)





			Ocelot


			Endangered


			May Affect, Not Likely to Adversely Affect





			Pima pineapple cactus


			Endangered


			May Affect, Likely to Adversely Affect





			Southwestern Willow Flycatcher


			Endangered, proposed critical habitat


			May Affect, Not Likely to Adversely Affect (species); Not Likely to Result in Destruction Adverse Modification (proposed critical habitat)








The project area is defined as all areas in which any ground disturbance would take place as a result of theis proposed project, the Barrel Alternative (i.e., the preferred alternative as chosen by the forest supervisor), including the mine pit, waste rock piles, tailings, leach-pad, access roads, utility corridors (the Tucson Electric Power [TEP] Preferred Alternative and water line), and on-site facilities (i.e., the mine “footprint”). The project area acreage, expected to result in direct impacts resulting from project activities, is 7,016 acres.


The action area is defined as the project area plus the a larger, surrounding area that may experience direct or indirect temporal and spatial of potential effectsimpacts from the project for each species discussed in subsequent sections of this report. Temporally, the potential on-site and off-site impacts resulting from the proposed project encompass all the activities associated with construction, operation, reclamation, and postclosure. The action area for this analysis is based on 1) the area of the mine footprint; 2) areas outside the mine footprint that may be affected by noise, dust, light pollution, and other mining activities; 3) all areas for which mining activity may affect groundwater and surface water; and 4) other areas outside the footprint that are related to mining activity, such as road modifications, power lines, and pipelines (i.e., connected or interrelated/ interdependent actions); and 5) downstream areas potentially affected by the proposed action alternatives. The action area includes approximately 145,190 acres, including the footprint of the Barrel and TEP alternatives, and is located primarily in Pima County but also encompasses a small portion of Santa Cruz County;, and  65,261 acres within the action area are on Forest Service and Bureau of Land Management (BLM) lands, and the remaining 79,929 acres within the action area on Arizona State Land Department (ASLD) Trust Lands and private land. Included in the BLM acreage within the action area, primarily as a result of expected groundwater drawdown impacts within Cienega Creek and Empire Gulch, is a large portion of Las Cienegas National Conservation Area (NCA), which includes BLM-administered wetlands and provides aquatic and riparian habitat supporting Chiricahua Leopard Frog, Gila Chub, Gila Topminnow, Huachuca water umbel, designated Critical Habitat for Gila Chub and Chiricahua Leopard Frog, and proposed Critical Habitat Southwestern Willow Flycatcher. Not all 145,190 acres of the action area are expected to be impacted by noise, dust, light pollution, groundwater drawdown, etc., but this larger area encompasses the various areas that are anticipated to be impacted by these factors; therefore, the action area was drawn to encompass the larger area potentially impacted.  	Comment by Angela Barclay: Will change based on larger action area


The action area includes vegetation communities, surface water drainages, and on-site physical and topographic features (e.g., mountains, caves and mine adits/shafts, seeps and springs, stock tanks, rocky outcrops, etc.) that may be directly impacted by the proposed project. The action area also includes the indirect downgradient effects on the surface water and groundwater environments that would result from the on-site diversion and impoundment of surface water;[footnoteRef:1] the indirect effects on springs and seeps surrounding the proposed project area;[footnoteRef:2] and the indirect effects of noise,[footnoteRef:3] dust, and light[footnoteRef:4] resulting from mining and transportation activities. Therefore, the action area includes the following: 1) springs and drainages that receive surface water discharge from the mine site, including Davidson Canyon Wwash to its confluence with Cienega Creek; 2) springs and seeps within the area of projected groundwater drawdown associated with the mine pit, including Empire Gulch and Cienega Creek which contain BLM-administered wetlands; and 3) areas adjacent to the mine site and transportation corridors that may be impacted by noise, dust, and light. The temporal analysis period includes 24 hours of light and noise for at least 20 years and the potential for groundwater drawdown for up to 1,000 years after closure of the mine. Impacts to downstream water quality would occur as a result of runoff from tailings and waste rock piles, and disruption of surface water flow would result from the capture of runoff in the pit. Downstream impacts to water quality and/or disruption of surface water flow resulting from the capture of runoff in the pit are only expected to occur along the Barrel Canyon drainage and through Davidson Canyon until to its confluence with Cienega Creek.  [1:  The action area is partially defined by a combination of the extent of the Montgomery and Associates Inc. (2010) and Tetra Tech (2010) 5-foot drawdown contours of the 1,000-year models.]  [2:  Ibid.]  [3:  The action area is partially defined by 50 A-weighted decibel (dBA) surface blasting and 55 dBA traffic noise contours, an area that is approximately 54,336 acres (Tetra Tech 2009).]  [4:  The action area is partially defined by the results of the Dark Sky Partners LLC’s (2010) analysis on the night sky and includes the three observation locations that will received the most impacts from increased light resulting from the proposed project.] 
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PROJECT OVERVIEW


This section describes the proposed action, general location, setting, and consultation history. This biological assessment (BA) was prepared as part of Endangered Species Act (ESA) consultation for the proposed federal action and to establish a foundation to support the requested Section 7 consultation for listed species. The most recent U.S. Fish and Wildlife Service (USFWS) species lists for Pima and Santa Cruz counties were reviewed (Appendix A), and on the basis of this review, a search of the Heritage Data Management System (Appendix B) and pertinent literature, correspondence with the U.S. Forest Service (Forest Service), and meetings between the Forest Service and USFWS, it was determined that 10 threatened or endangered species have a reasonable potential to occur in the action area and thus are included in the BA: Chiricahua Leopard Frog (Lithobates chiricahuensis), Gila Chub (Gila intermedia), Gila Topminnow (Poeciliopsis occidentalis occidentalis), Huachuca water umbel (Lilaeopsis schaffneriana var. recurva), Jaguar (Panthera onca), Lesser Long-nosed Bat (Leptonycteris curasoae yerbabuenae), Mexican Spotted Owl (Strix occidentalis lucida), Ocelot (Leopardus pardalis), Pima pineapple cactus (Coryphantha scheeri var. robustispina), and Southwestern Willow Flycatcher (Empidonax traillii extimus). Threewo of the 10 species have designated critical habitat (Chiricahua Leopard Frog, Gila Chub and Mexican Spotted Owl) and two one of the 10 species have proposed critical habitat within the action area (Chiricahua Leopard Frog and Southwestern Willow Flycatcher). For the remaining nine species listed as threatened or endangered by USFWS for Pima and/or Santa Cruz counties, the action area is either clearly beyond the known geographic or elevation range of these species and/or it does not contain vegetation or landscape features known to support these species (see SWCA Environmental Consultants [SWCA] 2011:Table 2).


Federal Nexus


This BA, prepared by SWCA for the Forest Service, addresses the proposed action, in compliance with Section 7(a)(2) of the ESA of 1973, as amended. Section 7 of the ESA requires that, through consultation 
(or conferencing for proposed species) with the USFWS, federal actions not jeopardize the continued existence of any threatened, endangered, or proposed species or result in the destruction or adverse modification of critical habitat. This BA evaluates the potential effects of the proposed Rosemont Copper Project (proposed project) on species and critical habitat that are federally listed under the ESA. Specific project design elements are identified that avoid or minimize adverse effects of the proposed project on listed species and/or critical habitat (designated and proposed). 


In order to construct the Rosemont Copper Mine and supporting infrastructure, Rosemont Copper Company (Rosemont Copper) would require permits from both the Forest Service, the U.S. Army Corps of Engineers (USACE), and the Bureau of Land Management (BLM). The Forest Service, as the lead federal agency for the consultation, is required to assess the effects of the proposed action to species listed or proposed for listing under the ESA as well as proposed and designated critical habitat. This assessment is also being conducted to support the National Environmental Policy Act (NEPA) process, as part of an draft environmental impact statement (DEIS) that has been written by land managers for the Nogales Ranger District of the Coronado National Forest (the Coronado) in response to a preliminary Mine Plan of Operations (MPO) submitted by Augusta Resource Corporation, the parent company of Rosemont Copper, for development of their mining claim of the Rosemont ore deposit. The same preliminary MPO (WestLand Resources Inc.[WestLand] 2007) was also submitted to the BLM for concurrent consideration. The preliminary MPO (hereafter referred to as MPO) presented in this document addresses activities proposed on lands administered by both the Forest Service and BLM, for which federal decisions are required. 	Comment by Angela Barclay: Delete if no longer signatory	Comment by Angela Barclay: Delete if no longer signatory	Comment by Angela Barclay: Delete if no longer signatory


The Forest Service is required to consider the MPO (WestLand 2007), which addresses construction, operation, closure,and  reclamation, and post-closure activities of an open-pit mine and related facilities on claims held by Rosemont Copper, and, if necessary, prepare an amendment to the Coronado National Forest Land and Resource Management Plan (Forest Service 1986) (forest plan) to allow specific mining activities to be undertaken on National Forest System land. The Forest Service purpose and need for action is mandated by its statutory responsibility under the Mining Act of 1872, which requires that it consider applications for use of National Forest System land for purposes of extracting ore that is in the public interest and that is identified as appropriate in the governing the forest plan. The Forest Service is required to respond to Rosemont Copper’s assertion of its mineral rights to the Rosemont deposit and also meet its responsibilities to manage surface resources consistent with other laws, including, but not limited to, the ESA of 1973, as amended. 


The purpose and need for BLM action is to determine whether or not to approve right-of-way grants for: an electrical transmission line; water pipeline, including a booster pump station; and an access road, all of which will serve the mine. In processing the grant applications, BLM must consider land status, affected resources (including federally listed species), resource values, environmental conditions, and the concerns of various interested parties in accordance with the BLM Manual and Handbook 1790-1 and Departmental Guidance (516 DM 1-7). 	Comment by Angela Barclay: Delete if no longer signatory


The purpose of the Regulatory Program of the USACE is to protect and maintain the navigable capacity of the nation's waters. The USACE Regulatory Program is committed to protecting the Nation's aquatic resources, while allowing reasonable development through fair, flexible and balanced permit decisions. It is the USACE’s responsibility to evaluate the Clean Water Act Section 404 permit application for impacts to jurisdictional waters of the U.S., including wetlands, and to determine whether to issue a permit for the proposed project. For all aspects of the proposed project, including road and utility line crossings of waters of the United States, an individual permit will be required. The decision regarding which activities are jurisdictional will be made by the USACE.


Consultation History


A meeting between the Forest Service and USFWS was held on August 5, 2009, to discuss the proposedis project, and it was determined that 10 threatened or endangered species occur or have a reasonable potential to occur in the action area. Two additional informal meetings between the Forest Service and USFWS were held to discuss the status of the BA, Section 7 ESA consultation, and conservation measures on July 18 and August 24, 2011, and two meetings were held on February 14 and March 8, 2012 to discuss the draft BA and conservation measures.


Project Area and Setting


The project area is defined as all areas in which any ground disturbance would take place as a result of this proposed project, the Barrel Alternative (i.e., the preferred alternative as chosen by the forest supervisor), including the mine pit, waste rock piles, tailings, leach-pad, access roads, utility corridors (the Tucson Electric Power [TEP] Preferred Alternative and water line), and on-site facilities (i.e., the mine “footprint”) (Figure 1). The project area acreage, expected to result in direct impacts resulting from project activities, is 7,016 acres. The proposed project is located in the Helvetia mining district, approximately 30 miles southeast of Tucson, in Pima County, Arizona. The project site is just west of State Route (SR) 83, on the northern edge of the Santa Rita Mountains (see Figure 2). The area covered by Rosemont Copper’s patented claims, unpatented claims, and fee lands totals approximately 14,880 acres and includes all or portions of the Rosemont, Peach-Elgin, Broad Top Butte, and Copper World deposits. The preferred alternatives of the main project components are in Pima County, Arizona, Gila and Salt River Baseline and Meridian, and legal descriptions for the as follows:


The perimeter fence: Sections 19–21 and 28–33, Township 18 South, Range 16 East; Sections 1 and 12, Township 19 South, Range 15 East; Sections 24, 25, and 36, Township 18 South, Range 15 East; and Sections 4–8, Township 19 South, Range 16 East. 


The corridor for the water line and electrical-transmission line: Sections 17, 20, 21, 27-29, and 32-35, Township 17 South, Range 14 East; Sections 1, 2, and 12, Township 18 South, Range 14 East; Sections 7, 17, 18, and 20-24, Township 18 South, Range 15; and Sections 19 and 30, Township 18 South, Range 16 East. 


The primary access road corridor: Sections 19–22 and 30, Township 18 South, Range 16 East.


The secondary access road corridor: Sections 22–24, Township 18 South, Range 15 East and Sections 19 and 30, Township 18 South, Range 16 East.









Figure 1. Preferred alternative, i.e. Barrel Alternative.






Figure 2. Action area for biological resources.	Comment by Angela Barclay: New figure will show extension of action area along Cienega Creek to Pantano Dam






Project Action Area


The action area is defined as the project area plus a larger, surrounding the area that may experience direct or indirect temporal and spatial of potential effectsimpacts for each species discussed in subsequent sections of this report (Figure 2).from the project. Temporally, the potential on-site and off-site impacts resulting from the proposed project encompass all the activities associated with construction, operation, reclamation, and postclosure. The action area for this analysis is based on 1) the area of the mine footprint; 2) areas outside the mine footprint that may be affected by noise, dust, light pollution, and other mining activities; 3) all areas for which mining activity may affect groundwater and surface water; and 4) other areas outside the footprint that are related to mining activity, such as road modifications, power lines, and pipelines (i.e., connected actions); and 5) downstream areas potentially affected by the proposed project. The action area totals approximately 145,190 acres, including the footprints of the Barrel Alternative and TEP Preferred aAlternatives, and is located primarily in Pima County but also encompasses a small portion of Santa Cruz County; 65,261 acres within the action area are on Forest Service and BLM lands, and the remaining 79,929 acres within the action area on Arizona State Land Department (ASLD) Trust Lands and private land. Included in the BLM acreage within the action area, primarily as a result of expected groundwater drawdown impacts within Cienega Creek and Empire Gulch, is a large portion of Las Cienegas National Conservation Area (NCA), which includes BLM-administered wetlands and provides aquatic and riparian habitat supporting Chiricahua Leopard Frog, Gila Chub, Gila Topminnow, Huachuca water umbel, designated Critical Habitat for Gila Chub, and proposed Critical Habitat for Chiricahua Leopard Frog and Southwestern Willow Flycatcher. Not all 145,190 acres of the action area are expected to be impacted by noise, dust, light pollution, groundwater drawdown, etc., but this larger area encompasses the various areas that are anticipated to be impacted by these factors; therefore, the action area was drawn to encompass the larger area potentially impacted by all of the aforementioned.  	Comment by Angela Barclay: Will change based on larger action area


The action area includes vegetation communities, surface water drainages, and on-site physical and topographic features (e.g., mountains, caves and mine adits/shafts, seeps and springs, stock tanks, rocky outcrops, etc.) that may be directly impacted by the proposed project. The action area also includes the indirect downgradient effects on the surface water and groundwater environments that would result from the on-site diversion and impoundment of surface water;[footnoteRef:5] the indirect effects on springs and seeps surrounding the proposed project area;[footnoteRef:6] and the indirect effects of noise,[footnoteRef:7] dust, and light[footnoteRef:8] resulting from mining and transportation. Therefore, the action area includes the following: 1) springs and drainages that receive surface water discharge from the mine site, including Davidson Canyon Wwash to its confluence with Cienega Creek; 2) springs and seeps within the area of projected groundwater drawdown associated with the mine pit, including Empire Gulch and Cienega Creek which contain BLM-administered wetlands; and 3) areas adjacent to the mine site and transportation corridors that may be impacted by noise, dust, and light. The temporal analysis period includes 24 hours of light and noise for at least 20 years and the potential for groundwater drawdown for up to 1,000 years after closure of the mine. Impacts to downstream water quality would occur as a result of runoff from tailings and waste rock piles, and disruption of surface water flow would result from the capture of runoff in the pit. Downstream impacts to water quality and/or disruption of surface water flow resulting from the capture of runoff in the pit are only expected to occur along the Barrel Canyon drainage and through Davidson Canyon until to its confluence with Cienega Creek.  [5:  The action area is partially defined by a combination of the extent of the Montgomery and Associates Inc. (2010) and Tetra Tech (2010) 5-foot drawdown contours of the 1,000-year models.]  [6:  Ibid.]  [7:  The action area is partially defined by 50 A-weighted decibel (dBA) surface blasting and 55 dBA traffic noise contours, an area that is approximately 54,336 acres (Tetra Tech 2009).]  [8:  The action area is partially defined by the results of the Dark Sky Partners LLC’s (2010) analysis on the night sky and includes the three observation locations that will received the most impacts from increased light resulting from the proposed project.] 







Project Description	Comment by Angela Barclay: I changed as much as I had documentation on that has changed. Seems like there was some discussion of adding a Sustainability section?


The Barrel Alternative (see Figure 1) was developed during the NEPA process to respond to the significant issues regarding potential impacts on biological resources, cultural resources, recreation, and the surface water component of water resources. The Barrel Alternative places all of the tailings and waste rock in upper Barrel Canyon and the lower portion of Wasp Canyon. Prohibiting mine tailings or waste in McCleary Canyon permanently maintains its contribution of surface water flow to the Barrel Canyon drainage system, albeit in a somewhat decreased capacity during operations by requiring runoff from the plant site to be retained, and increases the drainage area that may be diverted through the McCleary Canyon channel. 


The Barrel Alternative incorporates a waste rock perimeter buttress that would completely surround the dry-stack tailings, and the heap leach facility would be located in the same place as for the other alternatives. In order to maintain concurrent reclamation of final outer slopes, waste rock is initially placed in berms along the outside edge of the waste rock area, followed by waste rock and tailings placement behind the berms. The heap leach facility would ultimately be encapsulated within the waste rock and tailings facilities. The tailings conveyor system would require modification to accommodate the relocated tailings facility. Surface water management facilities include diversions around the facility to convey storm events upgradient of the pit, operating facilities, and waste rock and tailings storage areas and to place the water back into drains or other control structures. 


Diversion and stormwater control facilities would include the following: 


Replacing the central drain with a series of flow-through drains and drainage basins located beneath or adjacent to the dry-stack tailings facility to improve overall stormwater drainage capacity and reduce the possibility that stormwater that has contacted tailings could comingle with stormwater discharged off-site. 


Redesigning the diversion and stormwater management plan and including more conservative storm design criteria for surface water control structures to increase the capacity of stormwater control structures. 


Modifying the process water temporary storage pond and adding a double liner with a leak collection and removal system to the process water containment to improve the containment of process water and separate stormwater from process water. 


Realigning the primary access road to avoid Scholefield Canyon, reduce its visibility, decrease stormwater runoff into the Barrel Canyon drainage system, and reduce impacts to riparian vegetation. 


Extraction of ore from an approximately 2,900-foot-deep open-pit mine would be conducted primarily on private land. Processing, waste management, and other support facilities are proposed to be located on the Coronado; project infrastructure, such as utilities, would be located on BLM and ASLD land. Access to mining claims would originate on SR 83 east of the proposed project area. Production estimates include 234 million pounds of copper, 4.5 million pounds of molybdenum, and 2.7 million ounces of silver annually over an active mining period of approximately 20 years. Mine construction and closure activities would take an additional 5 years.	Comment by Angela Barclay: Delete if no longer signatory


Project-related activities include the following:


Construction, operation, and reclamation of an open pit copper, molybdenum, and silver mine primarily on private land;


Construction, operation, and reclamation of an ore processing plant, tailings, waste rock, and leach facilities on the Coronado land adjacent to the pit; 


Construction and operation of infrastructure, such as utilities and their corridors, on non–Coronado land;


Construction of a new access road, leach field, retention structures, wells, ore transportation systems, and test reclamation plots;


Use of existing roads, new road construction, and maintenance of both;


Labor requirements for construction, operation, processing, and reclamation;


Implementation of conservation measures for minimization and mitigation to avoid or minimize impacts;


Closure, reclamation, and maintenance of the mine and related facilities; and


Resource monitoring during construction, operation, and reclamation.


Rosemont Copper’s proposal is to mine the Rosemont deposit. The proposed project would result in the direct disturbance of approximately 7,016 acres, including 1,267 acres of private land, 5,651 acres administered by the Coronado, 3 acres administered by the BLM, and 95 acres of ASLD land. The facilities and activities described in this section are typical of open-pit mine sites. The descriptions below, however, are specific to the components for the proposedis project. The mine pit is where blasting and drilling activities would occur. The waste rock and tailings would be transported and processed within the corresponding facilities. Lighting and waste disposal would take place at the plant site and support facilities. A perimeter fence would be constructed, encompassing the main mining and processing operations excluding portions of the access roads, and some National Forest System lands would be unavailable for public use during the 25-year mine life. A legal closure order would be issued by the Coronado, and notices would be posted along the fencing. Perimeter fencing would consist of a standard 4-strand barbed wire fence (with the bottom wire bare, in accordance with BLM and Arizona Game and Fish Department [AGFD] fencing standards). Sections of the perimeter fence would be removed following closure after considering grazing and safety needs. Portions of the site, including the mine pit, would remain fenced off and closed to the public indefinitely for safety reasons.


Pit 


Preproduction stripping of overlying rock would require 18 months to prepare for full-scale mining operations, train work crews, construct access and haul roads, and clear and grub the pit and waste rock storage areas that would be disturbed during the initial years of operation. Open-pit mining would be used to excavate ore to recover copper, molybdenum, and silver. The roughly circular open-pit mine would measure between 6,000 and 6,500 feet in diameter at the end of mine life, with a final depth of 1,800 to 2,900 feet, depending on the elevation of the pit rim. Pit slope angles between roads would be controlled by rock strength and would range between 28 and 48 degrees. The mine would produce a total of approximately 550 million tons of ore and 1,288 million tons of waste rock. The pit would disturb approximately 955 acres: 590 acres on private land and 365 acres on National Forest System lands. 


Blasting and Drilling


Blasting would be required prior to excavation of the ore and waste rock, conducted daily, and limited to daylight hours, typically between 9 a.m. and 4 p.m. Blasting would typically occur once a day with an ammonium nitrate and fuel oil explosive. Dry bulk ammonium nitrate would be stored in silos located at the plant site. Wet hole blasting requires the use of emulsion and/or slurry, which would be stored in tanks onsite. Mixed ammonium nitrate and fuel oil would be transported and loaded using special trucks designed for that purpose. Blasting detonators (caps, delays, cord, and boosters) would be stored in special magazines and transported in separate vehicles. All explosives management would be done in accordance with applicable rules, regulations, and safety standards. 


Ore Processing 


The mine contains two types of ore, sulfide and oxide, each requiring a different process to recover the metals. The metal concentrate and copper cathodes are the products to be sold by the proposed operation; further refining and metal recovery would be done off-site by other companies. Ore would be mined over a 20-year period at an approximate rate of 75,000 tons per day, and waste rock would be produced at a rate of 195,000 to 267,000 tons per day. Oxide ore would be mined out in the first 6 to 7 years of the proposed project, while sulfide ore would be produced throughout the mine operation. 


Sulfide ore would be sent through a circuit of crushers, grinding mills, and ball mills to reduce the rock size to a sand consistency. A flotation circuit would separate the copper and molybdenum concentrates from the waste material. The concentrates would then be dewatered, thickened, filtered, and loaded for shipment. These dry-stack tailings would then be conveyed to the storage facility and placed in the dry-stack tailings disposal facility, while the water returns to the process for recycled use.


Oxide ore is located within the top portions of the excavated pit and is expected to be processed only within the first 6 to 7 years of the proposed project. Oxide ore would be sent to a lined heap leach pad, where the ore would undergo a leaching process. Processing would include the placement of a system similar to drip irrigation for the delivery of a weak acid to leach the metals out of the ore. The leach solution would seep through the oxide ore heap, separating copper ions from the ore, which would be routed to the solvent extraction and electrowinning facility for the production of high purity “cathode” copper plates. The solvent extraction and electrowinning facility would recover copper from the leach solution using an extraction and stripping process that culminates in an electroplating process and would continually recirculate the process solutions. The heap leach pad and ponds would ultimately be encapsulated within the waste rock storage area. 


Waste Rock and Tailings Placement 


Waste rock, which consists largely of chemically basic limestone and other largely non-acid-generating rocks, would be placed in areas located outside the proposed open pit. The dewatered tailings would be sent via conveyor belt to the unlined dry-stack tailings disposal area, where the tailings would be deposited, stacked, and compacted as needed. Ultimately, the tailings would be encapsulated, or covered, completely by a thick layer of waste rock. 


Transportation of ore, waste rock, and tailings would occur only in the mine area, which is closed to the public for safety reasons. Ore and waste rock would be moved in large, off-highway haul trucks. Roads for the haul trucks would be constructed both within the open pit and between the pit and the plant, heap leach, tailings facility, and waste rock storage area. Haul roads would be approximately 125 feet wide, including safety berms and drainage ditches, and no steeper than 10% to 12%. Maximum truck speed would be 35 miles per hour. Haul roads are temporary and regularly move based on the locations of material placement. 


Sulfide ore would be transported from the pit to a crusher in mine haul trucks; following crushing, the sulfide ore would be transported via conveyors to the grinding and flotation unit. Dewatered tailings would be transported using a conveyor system from the dewatering plant to the tailings facility for final placement. The tailings facility would consist of perimeter buttresses constructed from waste rock that would be placed using haul trucks traveling on haul roads. Oxide ore would be transported in mine haul trucks from the pit and placed directly on the lined heap leach pad for processing.


Plant Site and Support Facilities 


Facilities necessary to support the Rosemont Copper mining and ore processing operations include buildings and structures, such as administration buildings, change house, warehouse with laydown yards, analytical laboratory, light vehicle and process maintenance building, mine truck shop, mine truck wash and lube facility, powder magazines and ammonium nitrate storage, main guard shack with truck scale, and fuel and lubricant storage and dispensing facilities. 


Lighting 


The most current outdoor lighting plan proposed by Rosemont Copper (M3 Engineering and Technology Corporation 2011) describes lighting elements, including the amount of lumens expected from these sources and how that compares with the current Pima County Lighting Code. While some particular areas might not use the code’s prescribed lighting fixtures for this reason, the lumens emitted per acre of the project area should meet the code, according to the report. All roadway and parking lot areas would use low pressure sodium fixtures set 123 feet apart on 2-lane haul roads and 225 feet apart on light truck roads. While the primary access road was not addressed in the initial design, the amount of lumens was projected using only full cut-off low pressure sodium fixtures. Elevated hazard areas, such as the mine process area and pit, would mostly require high pressure sodium lighting fixtures. The high pressure sodium lamps would be around the buildings in the process areas and concentrated around the large shovel working areas in the pit. With a total of three shovels, three drills, and two loaders with various sized lamps, there would numerous high pressure sodium fixtures ranging from 35 to 1,000 watts. The only low pressure sodium lighting fixtures in this area would be used at a refueling site and explosives storage facility. Lighting on the leach pads would be portable, may be dependent on ore processing schedules, and would be specified as high pressure sodium with shields. According to the detailed site general electrical design, there would be a total of twelve 200-watt and four hundred seventy-five 90-watt low pressure sodium fixtures, and there would be nineteen 200-watt, eighty-six 90-watt, eleven 70-watt, twenty-one 50-watt, and three hundred thirty-four 35-watt high pressure sodium fixtures. The proposed project lies within an area of concern relative to the effects of light pollution (Monrad Engineering, Inc. 2012). Because the proposed project will operate around the clock, additional light pollution is of concern to astronomical interests and to the environmental community in general. Neither the existing 2006 Pima County Outdoor Lighting Code (PCOLC) nor the draft 2011 PCOLC have jurisdiction over the proposed project area; however, as part of their commitment to the best possible environmental practices, Rosemont Copper will voluntarily employ an advanced light pollution mitigation plan. The plan will include the use of state of the art lighting equipment and controls to minimize environmental impact to levels below the intent of the PCOLC, including other comparable modern light pollution control standards while simultaneously complying with the proposed project’s operation safety requirements prescribed by the Mine Safety and Health Administration (MSHA). 


The proposed project is expected to generate approximately 10-15% of the amount of environmental light that, per the PCOLC, would normally be allowed by a similar commercial development of the same scale in the same location using conventional lighting systems on a similarly sized parcel (Monrad Engineering, Inc. 2012). The proposed project is expected to produce approximately 6.15 million lumens which includes all lighting sources including equipment-mounted lighting systems. 


Solid, Hazardous, and Sanitary Waste 


Solid waste would be recycled as appropriate and feasible. Non-recyclable inert waste would be disposed of at a state licensed on-site landfill located on Rosemont Copper’s private property. The landfill would cover approximately 2.6 acres on Rosemont Copper private property and would be permitted and regulated by the Arizona Department of Environmental Quality (ADEQ). All putrescent materials or other items that cannot be appropriately disposed of in the solid waste facility would be disposed of off-site by a commercial disposal service. Large (greater than 3 feet in diameter) equipment tires, such as those on the haul trucks, would be disposed of on-site in specific tire burial cells located within waste rock facility. Hazardous waste would be handled and disposed of in accordance with applicable regulations, and no hazardous waste would be disposed of on-site. All hazardous waste would be transported by licensed haulers and disposed of at regulated facilities. Sanitary waste at the project site would be handled by septic systems, with leach fields located in the vicinity of each building. During the construction phase and where necessary during operations, portable toilets would be used in various locations throughout the plant and mine sites. 


Ancillary Facilities


Other project-related facilities are necessary in order to carry out the proposed project, including electrical power supply, water supply, and access roads. This section summarizes those facilities that take place mostly outside the footprint of the proposed project (i.e., outside the perimeter fence). Electrical power and water would be brought to the project site from the west for all action alternatives (Figure 2). It is currently proposed that the water and electrical lines would be co-located in locations where possible.


Electrical Power Supply 


The total power requirement for the proposed project would be 108-11233 megawatts and would require a minimum transmission voltage of 138 kilovolts. TEP has entered into an agreement with Rosemont Copper to construct a transmission line to the proposed mine site. All costs of the line would be borne by Rosemont Copper. Construction of this line would require a Certificate of Environmental Compatibility from the Arizona Corporation Commission, and this process is currently being conducted. In addition to traditional electrical service from TEP, the proposed project would also generate energy on-site using solar technologies, such as passive solar installations for appropriate applications (e.g., water heaters and fans). 


The development and identification of alternative routes for the transmission line was based on electrical system requirements and an environmental and public planning process conducted by TEP from the summer of 2008 through the spring of 2010. This process included the following: 1) completion of environmental and engineering analyses, 2) public participation and agency comment during the routing identification and selection process, and 3) an application of line siting criteria to consider and evaluate the compatibility of each alternative route. Environmental studies included a review of land use issues, as well as studies of visual, biological, and cultural resources. Consideration was given to each route’s compatibility with established criteria for a Certificate of Environmental Compatibility and consideration in the final route selection process by the Arizona Power Plant and Line Siting Committee and the Arizona Corporation Commission. 


Power for all alternatives would be provided from a link attached to existing transmission lines on the South Substation loop. All of the transmission lines alternatives include aboveground 138-kilovolt transmission lines and an associated 14-foot-wide unpaved maintenance road. This set of routing alternatives recommended to be carried forward will be presented to the Arizona Corporation Commission Line Siting Committee. TEP identified a preferred route and four alternatives for consideration; however, only the preferred route is presented in this document.


TEP Preferred Route 


West of the Santa Rita Mountains ridgeline, the preferred route generally parallels the existing South Santa Rita Road before entering private property held by Rosemont Copper (Figure 2). The alignment then enters the Rosemont claim block and crosses the ridgeline at Lopez Pass. 


Water Supply 


The proposed project would use approximately 5,000 acre-feet per year of fresh water, for a total use over the mine life of approximately 100,000 acre-feet. The water would be pumped from four to six wells located on land owned or leased by Rosemont Copper near the community of Sahuarita in the Santa Cruz Valley at a maximum rate of 5,000 gallons per minute (total pumpage), and the. Either pipeline route would require booster stations to maintain water flow in the line. Most The majority of the water used at the proposed operation would be allocated to ore processing, with much smaller amounts employedless water used for activities, such as dust control, fire protection, drinking water, and sanitary uses. The majority of the water supply would come from groundwater wells in the Santa Cruz Valley, with a much smaller amount obtained from stormwater and pit dewatering on the mine site. Where feasible, water would be reclaimed from a variety of uses on the mine and returned for use in processing. Water acquired through pit dewatering would either be used in processing or for dust control purposes. 


The identification and development of alternative routes for the Rosemont Copper water pipeline were based on the requirements set forth by the landowner, the ASLD, and the current land management agency for the Santa Rita Experimental Range—the University of Arizona. The initial proposed location on the northern boundary of the range was reviewed and determined not to be suitable based on the potential to open up the area to additional traffic once a road was established. Because there is a major roadway through the middle of the experimental range, it was determined that facilities paralleling this roadway would provide the best location for the pipeline and would minimize impacts to areas within the range that currently had no access. This route was also determined to be the least disruptive to the photo-point locations that exist within the range. 


Thewo water pipeline alignments have been proposed: one is provided in the preliminary MPO (WestLand 2007: Figure 2.10), and the second largely parallels Santa Rita Road through the Santa Rita Experimental Range. These alignments generally correspond to the northern and preferred routes, respectively, for the power line, described above. In discussions with the ASLD and University of Arizona (which are responsible for the Santa Rita Experimental Range), the preferred alignment for all parties is the one that parallels Santa Rita Road (See alignment will follow theof TEP Preferred Alternative Transmission Line on (Figure 2). 


TWith either alignment, the pipeline would be constructed with a minimum soil cover of 36 inches within ASLD easements and up to 24 inches on Rosemont Copper property, where available and practical, depending on slope, topography, and the availability of material. At wash crossings the pipeline would be constructed below the calculated scour depth of the wash, and grade control structures would be provided at the largest washes to provide additional protection. Construction of the pipeline would include an unpaved permanent maintenance road and up to five reservoirs and pump stations. The reservoirs and pump stations would be built outside potential jurisdictional waters of the U.S. (WUS). 


Water Control 


The primary water control objective would be to reduce the risk of discharging contaminated water into the environment. Three major areas of water contamination control would be as follows: process water, groundwater, and stormwater. Control of process water would consist of containing the process water in engineered structures (such as tanks, pipes, sumps, lined ponds, lined ditches, and a lined heap leach pad) and maintaining the water content of the dry-stack tailings at a level that reduces seepage from the dry stack tailings facility. The engineering design and performance of the various process water control facilities, including seepage and leakage monitoring and recovery, would meet or exceed the best available demonstrated control technology criteria used by the ADEQ and would be regulated under their Aquifer Protection Permit program. 


Groundwater control would include those activities and facilities intended to protect and monitor the quality of the groundwater in the area, as well as the investigation and modeling used to predict the response of the groundwater systems to both the withdrawal of groundwater and the influence of seepage and leakage from the proposed project facilities. Implementation of groundwater control requirements would also be monitored by various regulatory programs that have jurisdiction over groundwater, primarily the Aquifer Protection Permit program administered by ADEQ. This would include monitoring of the seepage and leakage detection systems required to be designed into processing facilities by the applicable permits. Of particular importance to the long-term groundwater protection would be the acid rock drainage protection and monitoring program. Monitoring to ensure that off-site groundwater quality is not impacted beyond the level allowed by the aquifer protection permit would be accomplished through the installation and scheduled sampling and testing of specific groundwater monitoring wells, in accordance with the requirements of the aquifer protection permit. Protection of groundwater quality following mine closure would be achieved by the following: the closure and reclamation of the process facilities: elimination or reduction of acid rock drainage generation in the tailings and waste rock from the design and operation of the facilities; monitoring and testing required by the aquifer protection permit following mine closure; and capture of possible impacted mine site groundwater by localized groundwater flowing into the pit.


The general design concept for managing stormwater from the dry-stack tailings facility is to minimize infiltration of water in the tailings. This would be accomplished by constructing uniform lifts of dry tailings that are buttressed by waste rock. The buttresses would be built around the tailings surface for containment and erosion control. The top of the tailings area is relatively impervious and would slope inward (away from the buttresses) so that all precipitation that falls on top of the active tailings area would remain on top and evaporate. Ponded water may be pumped to the process water temporary storage pond as needed to limit infiltration into the tailings mass. Minor diversion channels would be constructed to direct surface runoff that has not contacted tailings from the outer waste rock shell slopes into sediment ponds. The sediment ponds associated with the tailings facilities are designed to store and release up to the 10-year, 24-hour storm event so that suspended sediment concentrations of discharged water are no greater than premining conditions. 


Stormwater from above the mine pit would be diverted around disturbed areas to the extent practicable. Stormwater that falls within the mine pit and associated disturbed areas, especially stormwater that comes into contact with ore, would be contained on-site and used for mining and processing purposes. 


Stormwater management at the waste rock facilities would be similar to that for the dry-stack tailings facility; however, minimizing infiltration of water could be beneficial or acceptable. For the construction of the initial perimeter buttresses, concurrent reclamation and appropriate best management practices would progress up the outer slopes as the buttresses are constructed. This would limit erosion potential, while minor diversion channels would be used to direct non-contact runoff to downgradient sediment ponds. Where feasible, the top of the facilities would be designed to slope toward the open pit. The sediment ponds at the toe of the outer slopes would be designed to store and release up to the 10-year, 
24-hour storm event so that suspended sediment concentrations of discharged water are no greater than background conditions. 


Stormwater diversion channels would be constructed to route noncontact surface water runoff around the proposed project area and from undisturbed areas within the proposed project area to natural drainages downgradient of the mine site. Stormwater (contact water) from the mine pit, ore processing facilities, and mine maintenance plant areas would be prohibited from surface discharge by the stormwater permit. Stormwater from the waste rock and tailings facilities, including the waste rock buttresses that are not reclaimed or stabilized, would be routed to sediment control structures, where any overflow discharging offsite would be monitored for chemical and sediment content in accordance with ADEQ’s mining stormwater general permit. 


General structures were designed using a precipitation-runoff simulation computer program developed by the U.S. Army Corps of Engineers (USACE). Two calculations were evaluated (the peak flow and the runoff volumes) for Rosemont Copper’s selection of the most practical and protective methodology and criteria for use (Tetra Tech 2010b). 


Active stormwater control would continue after the mine closes, as required by the ADEQ’s mining stormwater general permit and the erosion control provisions of the mine land reclamation plan, administered by the Arizona State Mine Inspector. 


Compliance Point Dam 


The compliance point dam would serve as the final compliance point where stormwater can be monitored. The dam would be approximately 6 feet tall and approximately 100 to 200 feet wide, with a storage capacity of approximately 2 acre-feet. It would be constructed in year 0 using inert waste rock as an Arizona Department of Water Resources nonjurisdictional, unlined embankment. Normally, the area behind the embankment would be empty. During storm events, water would be temporarily impounded and slowly released through the porous rock-fill dam. Large storm events would overtop the dam and proceed downstream, as permitted under Section 401 of the Clean Water Act (CWA). The compliance point dam would be evaluated after closure of the proposed project facilities. The dam would be removed if it complies with the Section 404 permit at that time and if it is determined that subsequent discharges would meet Arizona Surface Water Quality Standards. 


Primary Access Road 


A new 2-lane gravel road, referred to as the “primary access road,” would be constructed to provide access between SR 83 and the mine (Figure 1). The primary access road would leave SR 83 along a straight section of the highway. At the intersection, SR 83 would be widened and provided with additional lanes. Public use would be restricted on portions of the primary access road during construction and operation of the mine because of safety considerations but would be reopened to the public after closure. Segments of the primary access road would be added to the national forest road system. 


Mine related traffic on SR 83 during operations would primarily consist of trucks carrying supplies to the proposed project, trucks carrying concentrate and copper cathodes from the proposed project, and employee traffic. Copper and molybdenum concentrate shipments would form the largest number of routine truck shipments, with approximately 56 round trips per day, 7 days a week. Major equipment arriving by rail may be received at the Port of Tucson, which is located near Vail, Arizona. Construction traffic would use SR 83 and existing Forest Road 231 to access the site until the new primary access road is constructed. This may require an upgrade of that road within the current roadway configuration.


Secondary Access Road 


Approximately 1 mile of gravel road would be constructed from the processing facilities to the existing road over Lopez Pass, to function as the “secondary access road.” (Figure 1). The road over Lopez Pass would be improved for use of 2-wheel-drive vehicles. The secondary access road would be used only to access the utility lines and water pipeline. Workers would not use the secondary access road to commute to the mine and no haul trucks or deliveries would use the secondary access road. The secondary access road would be closed to the public during construction and operation of the mine and would be reopened to the public after closure. Segments of the secondary access road would be added to the national forest road system. 


Other Area Roads 


Existing forest roads, both official and unofficial, that enter the proposed project site area would be blocked. Public access would be restricted on portions of the primary and secondary access roads during construction and operation of the mine because of safety concerns. 


Transportation on State Route 83


Mine related traffic on SR 83 during operations would primarily consist of trucks carrying supplies to the proposed project, trucks carrying concentrate and copper cathodes from the proposed project, and employee traffic. Copper and molybdenum concentrate shipments would form the largest number of routine truck shipments, with approximately 56 round trips per day, 7 days a week. The largest concentrated volume of mine traffic during a 24-hour period would occur during workforce shift change which would vary between 6 a.m. to 8 a.m. and 4 p.m. to 6 p.m. In addition, there would be equipment and construction material deliveries to the proposed project area. Major equipment arriving by rail may be received at the Port of Tucson, which is located near Vail, Arizona. Construction traffic would use SR 83 and existing Forest Road 231 to access the proposed project area until the new primary access road is constructed. This may require an upgrade to Forest Road 231 within the existing easement in addition to an upgrade of the entrance to SR 83.


Reclamation and Closure 


Reclamation of the proposed project would be administered and regulated by the Coronado (36 Code of Federal Regulations [CFR] 228) on National Forest System lands; and administered and regulated for the State of Arizona by the ADEQ (Arizona Revised Statutes 49-241 through 49-252; and Arizona Administrative Code 18-9-101 through 403). The final reclamation concept plan, which would be completed prior to publication of the final EIS (FEIS), would focus on design of the facilities with closure goals in mind. The plan would accomplish the following: 


Manage operations to minimize environmental impacts, 


Implement concurrent reclamation practices (36 CFR 228 Subpart A),


Constrain disturbances to a minimum number of drainages and minimize downstream hydrologic disturbances, 


Prepare a comprehensive drainage plan, 


Use appropriate technology to minimize the generation of impacted water, 


Reclaim the facilities and roads to blend in with surrounding topography, 


Salvage soil resources, 


Perform selective vegetation removal, 


Revegetate reclaimed surfaces, and 


Prepare an estimated closure cost for a variety of closure scenarios. 


It is anticipated that by year 10, leaching of the heap leach facility would be completed. At that time, the ponds would be decommissioned and residual leach solutions would have evaporated or been processed. Once the ponds are decommissioned and have been deemed closed or are under active management and in compliance with the aquifer protection permit issued by the ADEQ, the facility would be completely covered by waste rock. 


At closure, fence construction for the mine pit would be a minimum of 3-strand barbed wire with warning signs. Arizona Administrative Code R11-2-401 specifies measures that include fencing and signage. Additionally, Rosemont Copper would construct structures to provide additional safety protections if needed, such as has contemplated berms around the pit, possible “tank traps” as necessary to restrict road access, and upgraded fencing (i.e., chain link) if necessary on steeper slope areas above the pit or other areas to provide additional safety protections. Operating facilities at the proposed project site would be demolished and removed, and building foundations would also be removed. All areas would be investigated for contaminants, and any contaminated soils, reagents, or fuels would be disposed of off-site at licensed facilities. Postmine land use on National Forest System lands would follow the forest plan that is in place at that time. Postmining/closure reclamation objectives for Rosemont Copper’s private property could include dispersed recreation, wildlife habitat, and ranching. 


Permits and Permitting Processes 


Federal mining laws provide for mineral exploration and development on federal lands, and state and federal environmental laws are intended to ensure that adverse impacts are reduced and that long-term productivity of the surface resources is preserved to the extent practicable. The Coronado, as the lead federal agency for the Rosemont Copper Project EIS, has a primary role in approving and administering the proposed project. The BLM and USACE are federal cooperating agencies and also have a role in approving the proposed project and administering aspects of the proposed project. As previously mentioned, the Forest Service, as the lead federal agency for the consultation, is required to assess the effects of the proposed action to species listed or proposed for listing under the ESA, and is conducting formal consultation with the USFWS on behalf of the BLM and the USACE. The Coronado accepts certification and other approvals issued by state, local, or other federal agencies as compliance with similar or parallel requirements of its mining regulations. Besides the Coronado, other agencies that require or have a role in issuance of permits or authorizations for the proposed project are the BLM, USACE, U.S. Department of Transportation, U.S. Environmental Protection Agency (EPA), USFWS, Arizona Corporation Commission, Arizona Department of Agriculture, ADEQ, Arizona Department of Water Resources, Arizona State Mine Inspector, State Historic Preservation Office, and Pima County Department of Environmental Quality. These federal and non-federal agencies with authorization or permitting authority may also have continuing responsibility for administering those respective aspects of the proposed project.	Comment by Angela Barclay: Delete if no longer signatory	Comment by Angela Barclay: Delete if no longer signatory


The Coronado, BLM, and USACE will each sign a record of decision (ROD) that identifies the selected alternative and specifies activities that are authorized on lands or resources administered by these agencies. However, these activities cannot commence until all appropriate permits and authorizations are in place. The MPO would be revised to reflect the requirements contained in the permits and the ROD and would be submitted to the federal agencies for review and approval. Once the revised MPO is approved and applicable permits issued (such as the Section 404 permit from the USACE), activities on federally administered lands could commence. 	Comment by Angela Barclay: Delete if no longer signatory


Mitigation Measures Incorporated into the Project Design 	Comment by Angela Barclay: Update? Or maybe it would make more sense to include a Sustainability section here?


Council on Environmental Quality (CEQ) regulations (40 CFR 1508.20) defines mitigation measures as follows: 


Avoiding an impact by not taking a certain action or parts of an action; 


Minimizing an impact by limiting the degree or magnitude of the action and its implementation;


Rectifying an impact by repairing, rehabilitating, or restoring the affected environment; 


Reducing or eliminating an impact over time, through preservation and maintenance operations during the life of the action; and 


Compensating for an impact by replacing or providing substitute resources or environments. 


Mitigation measures are often incorporated as integral components in the design of a project (CEQ 2011). The proposed project contains numerous measures designed to avoid, reduce, rectify, eliminate, or compensate for environmental impacts. The mitigation measures described in this section are mandatory. An interagency task force would be formed to administer the proposed project once approved. The Coronado, ADEQ, and other agencies (as appropriate) would be members of this task force. This group would oversee regulatory compliance and quality assurance/quality control issues related to the proposed project, including implementation and monitoring of mitigation measures. 


While these measures are listed under specific resource area headings, it is important to understand that they typically have benefits for multiple resources. In addition to the mitigation measures that follow, the Forest Service is currently investigating the feasibility of incorporating geomorphic design concepts (sometimes called landforming) into construction of the Rosemont mine waste rock and tailings piles. Landforms of geomorphic design can create more stable, natural functioning and natural looking topography than conventionally designed landforms, which could mitigate some impacts to water quality and quantity, visual quality, recreation settings, and wildlife habitat. This may include partial backfill of the pit to reduce the footprint of waste rock and tailings facilities while maintaining a hydraulic sink. This investigation is currently taking place, and potential design work would occur between the DEIS and FEIS. The following mitigation information is summarized from the Reclamation Plan (Tetra Tech 2007a) and Chapter 2 of the Rosemont Copper DEIS (Forest Service 2011).


Air Resources 


The finalized Air Quality Permit issued by Pima County Department of Environmental Quality would include final required mitigation measures. Because this permit has not yet been issued, the items below are based on information provided in the permit application. 


The current dust control plan for the use on the unpaved road network includes three options available for use to provide flexibility to alternate between one option and another based on individual needs and ensures that at least a 90% control of particulate matter 10 (PM10) emissions is achieved (Applied Environmental Consultants 2010). The three options are as follows: 


Option A is the application of chemical dust suppressant, such as petroleum resins and acrylic cement, with a reapplication monthly. 


Option B is the periodic watering on days with precipitation of less than 0.01 inch. This option assumes hourly application calculations with application amount differences based on daytime and nighttime watering. 


Option C is the application of chemical dust suppressant with a monthly reapplication, plus watering to increase the efficiency of the suppressants. 


The current dust control plan for open areas and storage piles in active use includes the application of water. Areas that are not actively used would be controlled with the application of sufficient chemical dust suppressant and/or water to develop and maintain a visible crust. Inactive areas would be periodically inspected, and other means of suppression may be applied if necessary. Point source pollution control equipment would be used on all process equipment with significant emissions potential. Containment on processes with low emissions potential would be accomplished by water sprays or physical enclosures. Point source emissions limits that are stricter than federal and county requirements would be met. Newer engine designs would be used in mobile sources; these newer designs are subject to stricter federal regulation and would result in lower emissions. 


Tailings would be managed as they are placed within the tailings facilities. Tailings would be compacted using large equipment in the areas near the buttress. Compaction and other construction specifications would be dependent on their location within the tailings area and would be specified in the tailings operations and management plan. Rosemont Copper would follow specified procedures contained in material safety data sheets to reduce impacts of chemical releases into the atmosphere. Materials include chemical or physical dust control agents, organics, inorganic binders, and/or stabilizing polymers. 


While dust control waste rock is not specifically indicated in the dust control plan, the EPA states, “Waste Rock dumping can generate dust, but this generally consists of coarse particles that settle out rapidly with no other controls” (EPA 1994:3–11). 


Rosemont Copper would use low-sulfur diesel fuel onsite for all stationary equipment and “Tier II” diesel engines for all haul trucks. Tier II engines meet the 2010 national standards for emissions. Rosemont Copper would ensure that construction equipment is properly maintained at all times, that engines do not unnecessarily idle, and that equipment is tuned to manufacturers’ specifications. To avoid aerosol losses to the wind, emitters (similar to drip irrigation) would be used to apply acid leaching solution to the oxide ore heap leach pad. 


The Pima County Department of Environmental Quality has jurisdiction pursuant to state law, with the delegated authority to issue an air quality permit for the proposed project. The air quality permit is a requirement under the Clean Air Act, whose regulatory authority has been delegated from the EPA to the Pima County Department of Environmental Quality to implement and enforce applicable federal air quality standards. Development of a dust control plan is part of the permitting process. The Rosemont Copper Project Dust Control Plan includes measures to reduce dust and its potential effects on air quality through a variety of onsite dust control measures, many of which have been described above. Details can be found in the air quality permit application. 


Community, Social and Cultural 


Rosemont Copper intends to establish the Santa Rita Mountains Community Endowment Trust, for the purposes of funding priority community projects that include community recreation, cultural, and environmental conservation. The endowment would comprise assets, commitments, and funding from Rosemont Copper, including conservation easements and restrictive covenants donated in the first year of production ($6 million), $500,000 contributed from Rosemont Copper each year for 25 years ($12.5 million), and up to $25 million in variable contributions from Rosemont Copper, based on the price of copper (Rosemont Copper 2010). Because the Trust would be established as an independent charitable trust, with a Board of Trustees and Advisory Council, the projects that the Trust would fund would be decided at a later date, upon the board’s specific decisions. 


Production and Operation Blasting Plan 


Rosemont Copper would prepare a production and operation blasting plan that would require that Rosemont Copper and any successors in interest or ownership of the mine be required to repair or otherwise pay for all damages to area residential, historical, or other structures resulting from blasting associated with mining activities. A blast monitoring program would be included in the blasting plan, with monitoring points located between the areas to be blasted and sensitive receptor sites. Results of blast monitoring would be available to agencies and local residents upon request.


Hazardous Materials 


In order to reduce potential human health and environmental risks, hazardous materials and substances would be managed and contained within facilities that are designed, constructed, and maintained to meet applicable laws and regulations. These facilities would include leak containment and recovery systems as required and adequate stormwater management and drainage systems to prevent contamination outside containment areas. 


Mine Safety and Health Administration regulations require Rosemont Copper to maintain material safety data sheets available to workers and to provide notification to site visitors of potential hazards. Material safety data sheets would be provided to appropriate emergency response departments and hospitals and would be available for employees and visitors entering the proposed siteproject area. 


Land Impact 


The design of the proposed project includes a mine footprint that is substantially smaller than conventional mines with similar production capacity. This is because of the use of dry-stack tailings technology; implementation of 3.5:1 side slopes (horizontal:vertical) on the outer surface of the dry-stack tailings facility and waste rock facilities; and a revegetation program on mine waste rock and mine tailings. The use of dry-stack tailings facilities would also avoid some visual impacts and would enhance reclamation, compared with the use of traditional tailings settling ponds. Filtered tailings would be transported, spread, and compacted to form an unsaturated, dense, stable tailings stack that would include a surrounding rock and soil buttress seeded for revegetation.


Noise 


Rosemont Copper has proposed to use some noise management techniques and operational tools to minimize noise generated during mine operations. Blasting only during daylight hours and sequenced blasting using time-delay technology have been incorporated into the proposed project design. Another tool to be used is attenuated back-up alarms that are electronically modulated to meet federal requirements. Procedures to be used are prohibiting jake-brake use on the primary access road and enforcing speed limit designations. 


Dark Skies 


To the extent allowed under the Mine Safety and Health Administration, all exterior and access route lighting would be designed and operated with the intent to reduce nighttime light pollution. Rosemont Copper has developed a lighting plan that identified steps that would be taken to achieve the goals of the 2006 City of Tucson and Pima County Outdoor Lighting CodePCOLC while also protecting the safety of the workers and visitors to the proposed project facilities. Where safety requirements allow, outdoor lighting design incorporated the following: appropriate shields; dimmers and/or full cutoff lighting fixtures; timers; motion detectors; directional lighting; limited spectrum technologies; and production of the minimum lumens practicable. In addition, structures are to be designed and painted to be non-reflective to reduce glare and incorporate strategic placement of lighting fixtures. 


The light pollution mitigation recommendation report identifies the six principal mitigation strategies that were used to develop a lighting design plan:


1. Employ 21st century light sources (e.g., light emitting diodes [LED], induction, organic LED, or plasma) and use sustrategies such as adaptive lighting and on-demand lighting


2. Employ very well shielded and aimed light sources


3. Spectral control with the ability to manage the emission of certain wavelengths


4. Use the smallest necessary light source (i.e., “lumen package”)


5. Address the environmental concerns of native flora and fauna


6. Use solid-state lighting for vehicular-mounted task lighting to impart less stray light and direct more useful light to critical task and operation areas


The one mitigation strategy that specifically addresses the environmental concerns of native flora and fauna includes the use of specific LED lighting solutions (Monrad Engineering, Inc. 2012). This strategy includes limitations on the use of sub-500 nanometer lighting spectra (generally blue light) that will be applied to minimize the impact to the night environment. The control of sub-500 nanometer wavelengths is a known factor in minimizing artificial lighting effects upon nighttime insects and their predators.  


Plants and Animals 


Rosemont Copper would revegetate disturbed areas with native vegetation, excluding the pit area. This includes linear features such as utilities and pipelines, which would be reclaimed to avoid fragmentation of native biological communities. Specifications would be included in the reclamation plan. Process water ponds, such as raffinate ponds, pregnant leach solution collection ponds, or chemical or fuel storage areas, would be enclosed, covered, or otherwise managed to protect wildlife, livestock, and public safety. Location and construction criteria for the proposed project facilities would prevent deleterious exposure of livestock, wildlife, and birds to toxic chemicals or hazardous conditions created by, used in, or resulting from processing operations. Further details are contained in the preliminary MPO. 


In order to protect wildlife breeding habitat, Rosemont Copper would fence selected exclusion areas of highest value riparian habitat to restrict livestock access from breeding areas for sensitive wildlife species within the Rosemont Ranch land system, including National Forest System lands within Rosemont, Thurber, DeBaud, and Greaterville grazing allotment permits, which would be modified to reflect fence locations and livestock exclusion periods. In order to reduce or avoid impacts to habitat specific to rocky slopes on the east side of the Santa Rita Mountains, including talus slopes, the west side pit operations power loop would be located within the disturbance perimeter of the ultimate pit and diversion structures. Species-specific conservation measures are described in the Effects Analysis section.


Invasive Species Control Plan 


While invasive species must be addressed as directed by Executive Order 13112, “Invasive Species,” Rosemont Copper is going a step further and developing a comprehensive invasive species control plan. Rosemont Copper would monitor disturbed and revegetated areas associated with mine activities for noxious and invasive weedsspecies. The Rosemont Copper Project Invasive Species Control Plan would address the risk of noxious and invasive weed infestation of disturbed areas, and invasions by non-native species such as bullfrogs, and would contain specific measures to prevent, control, and reduce noxious weed introduction throughout the proposed project area. It would stress that noxious and invasive weed prevention is preferable to remedial action and would include provisions to this effect. If noxious and invasive weeds do invade disturbed areas, Rosemont Copper has committed to remove them by hand, spray, mechanical, or other approved methods. The effectiveness of the invasive species control plan would be reported on in the monitoring plan. Actions to control invasive or noxious plant species would comply with the Environmental Assessment for the Invasive Exotic Plant Management Program (Forest Service 2004). 	Comment by Angela Barclay: Crayfish?


Reclamation Plan 	Comment by Angela Barclay: Rosemont to have new reclamation and closure plan


A mine reclamation plan is required by Forest Service regulations and is subject to approval by the Arizona State Mine Inspector for reclamation on private lands. According to the Forest Service reclamation policy, “Reclamation shall be an integral part of Plans of Operations that propose surface disturbance” (Forest Service 1990:2840.3[1]). The policy requires that disturbed lands shall be reclaimed to a condition that is “consistent with forest land and resource management plans, including applicable State air and water quality permits” (Forest Service 1990:2840.3[2]). In accordance with the Forest Service reclamation policy, the preliminary MPO includes a description of the design approach and goals of the proposed reclamation activities for the proposed action in the reclamation and closure plan (Tetra Tech 2007a). According to the preliminary MPO, the three regulatory programs that form the framework of the reclamation and closure plan are the requirements of the Forest Service Reclamation Policy, Arizona Mined Land Reclamation Act, and ADEQ Aquifer Protection Permit program. The Rosemont Copper Project Reclamation and Closure Plan’s approach to reclamation is to exceed regulatory requirements by employing reclamation activities concurrent with mining operations. 


Rosemont Copper also developed a reclamation concept update report that expanded on some of the ideas presented in the previous reclamation and closure plan (Tetra Tech 2010a). This concept update incorporated features in an effort to mitigate some public concerns. For example, the “Rosemont Ridge,” as it is named in the original 2007 plan, would have variation in shape to incorporate landscaping and aesthetic considerations. Shaping would also to assist in stormwater and erosion control. The end result, according to this concept, would be a more contoured appearance, with variation of slopes and benches with enhanced vegetation growth. A more detailed reclamation and closure plan would be developed specifically for the final selected action alternative. 


Revegetation 


Rosemont Copper commenced revegetation studies in 2007 to ensure that any revegetation program it uses would be a success and avoids the spread of invasive plant species. As a result of cooperative studies with the University of Arizona, School of Natural Resources and the Environment, a site seed mix has been developed from tests with native plant species that can be used to reclaim the proposed siteproject area. Rosemont Copper has continued the revegetation studies and has recently extended these contracts to incorporate ranching impact assessments to determine appropriate livestock management on reclaimed areas and to determine how to best incorporate the possible beneficial uses and impacts associated with grazing. 


Rosemont Copper would revegetate tailings and waste rock piles with the intent to reduce visual impacts, reduce potential erosion, and recover vegetation for wildlife habitat and livestock grazing. Revegetation plans would be consistent with Forest Service policy and would be approved by the Coronado. Slopes on waste rock and tailings piles would be designed to be flat enough to support successful revegetation where applicable. Revegetation of disturbed areas would include use of a Forest Service approved seed mix that would generally match the native assemblages currently on-site and include native grasses, forbs, and wildflowers, as well as planting of native shrub and tree species in key areas such as highly visible slopes and where needed for stability. Rosemont Copper would consider inclusion of those species important to traditional Native American cultural uses in the area and traditional and heritage livestock and wildlife uses of local plant species; furthermore, plant species selection would strive to balance heritage use species with natural environment and stabilization criteria. Specific provisions to prepare seedbed and reseed any project related disturbances along Pima County right-of-way or roadway would be developed (i.e., Santa Rita Road). Rosemont Copper, in conjunction with the Forest Service, would also determine the feasibility of planting vegetation on broken ledges on visible parts of the pit wall. 


Rosemont Copper would identify reference sites in the mine vicinity that would be used to calculate native species’ occurrence, density, and cover. Aspect, elevation, and location (ridge versus canyon bottom) would be considered. Based on reference site data, Rosemont Copper would provide appropriate native seed mixes and plant lists for the Coronado approval prior to any site revegetation. Rosemont Copper would select species capable of being self-sustaining and would include species with the ability to provide erosion control and stability. Specifications and goals for the salvage, storage, and reuse of growth media (topsoil) from disturbed areas would be developed with the goal of providing sufficient cover on all disturbed areas to be reclaimed. Unless otherwise specified, Rosemont Copper would provide for a minimum of 1 foot of growth media cover over final waste rock slopes, waste rock surfaces, waste rock benches, completed tailings buttress, water diversion fill slopes, plant site fill slopes, construction laydown areas, facility plant site following final removal of equipment, and temporary roads. The areas to be revegetated would be contoured, graded, prepared, and seeded. Storage of growth media would require placement of growth media stockpiles in locations that are protected from mining operations and associated activities, stable, isolated from surface water, gently sloping, and well drained. Growth media stockpiles would be convex in shape and would have slopes no steeper than 3:1 (horizontal: vertical). Stockpiles would be revegetated with native species no later than the first growth season following construction to minimize erosion. No persistent nonnative species would be used in reclamation except as specifically allowed and approved by the Forest Service, where some locally important nonnative species may already be established. Sediment control structures would be installed or other best management practices implemented as needed to protect growth media from loss. Finally, growth media stockpiles would be used quickly during concurrent reclamation to minimize the length of storage time. 


Rosemont Copper would take appropriate actions to ensure that plants are successfully established. At the end of mine operations, Rosemont Copper would reclaim sites that contain structural improvements by removing all unneeded ore processing facilities, ancillary facilities (including foundations), and utility lines. Growth media would be placed on reclaimed areas and revegetated with native grasses, trees, and/or shrubs to meet desired conditions, to be determined by the Forest Service.


Transportation Plan 


Rosemont Copper has agreed to develop a comprehensive Rosemont Copper Project Transportation Plan for all project related roads on National Forest System, ASLD, and BLM-administered lands. The transportation plan would address maintenance standards; levels of appropriate use; methods to maintain the roadways sufficiently to prevent washboard, rutting, and drainage problems; commitment to replace surfacing lost to drainage; commitment to repair roads damaged by use; commitment to restore temporary roads to natural preoperation conditions during reclamation/closure; and installation and maintenance of wildlife crossing structures (e.g., corrugated metal pipes) under the primary access road at locations of known wildlife concentration.	Comment by Angela Barclay: Delete if no longer signatory and no roads on BLM lands


To address potential vehicle emissions from increased vehicle trips to the proposed project area, the transportation plan would identify carpooling opportunities for employees, establish a “park and ride program” for workers during all phases of the proposed project to distribute peak travel operations during the morning and evening commute periods to minimize congestion, and manage trucking to reduce impacts to SR 83 and overlap with school traffic to the extent possible. The transportation plan would also strive to minimize construction related trips of workers and equipment, including trucks and heavy equipment. 


Rosemont Copper would provide a multiplate (or equivalent) underpass to accommodate bicyclists, livestock, hikers, and pack stock under the secondary access road where the Arizona National Scenic Trail crosses the road. The location would be determined based on which alternative is selected in the ROD. The Coronado would work with the Arizona Trail Association in the design and location of this crossing. It is understood that equestrians and bicyclists may be required to dismount for passage.


Visual Quality 


Evaluation of using geomorphic design is ongoing and various concepts may be included, as feasible, depending on the alternative that is selected. Conceptual ideas include site-specific outer-berm mitigation and/or lower edge or basal lift along sides that are more visible to the public at levels that would be most visible to recreationists. Establishment of a work group to include mining, landscape, reclamation, ranching, hydrology, and operations team members would be used to develop functional surface management criteria for final design integration. 


Water Resources 


In order to conserve water, Rosemont Copper has committed to filter the tailings and maximize water conservation. The filtered tailings would reduce Rosemont Copper’s consumption of water by 50% to 60% over traditional industry designs. In addition to filtering the tailings, Rosemont Copper has also included in their facility designs a number of ways in which they would maximize the reuse of process water and stormwater. 


Rosemont Copper has voluntarily committed to implementing regional groundwater mitigation measures within the Tucson Active Management Area. Rosemont Copper would do the following: 





Use available Central Arizona Project water as a source to conduct recharge within the Tucson Active Management Area. Note that this compensatory mitigation is dependent on Central Arizona Water Project water’s being available to Rosemont Copper. 


Recharge as close as possible within the Tucson Active Management Area to the Rosemont Copper supply well field. 


Balance Central Arizona Project storage credits with water to be pumped from mine supply well field, with the intent to maintain a surplus inventory of storage credits prior to pumping groundwater for mineral extraction use. 


WMaintain water storage and use inventory records would be maintained to show that Central Arizona Project recharge credits are balanced against groundwater removed from the Tucson Active Management Area until at least 5 years following completion of the extraction of the ore. Rosemont Copper would annually fund the U.S. Geological Survey (USGS) to operate and maintain the existing surface water flow measurement gage at Barrel Canyon. After 5 years postmining, the USGS may fund the gage or remove it at their discretion. 


Small retention structures would be constructed on waste rock structures to facilitate infiltration of stormwater and contribute to local groundwater recharge. These retention/infiltration basins would be managed to optimize maintenance of surface water and groundwater quality. Rosemont Copper would manage water on the tailings storage and waste rock facilities to avoid or reduce erosion as described previously. Where mine facilities remain over the long term, specific dam safety permit limits require Rosemont Copper to install permanent water control structures that may exist beyond the life of the mine. Specific permit conditions provide for periodic monitoring and maintenance of spillways, diversions, and other permanent facilities. The design and location of the heap leach facility is also considered mitigation for these structures (EPA 1994). This lined facility is designed to collect all possible drainage and solution, is on top of a stable rock location, and would be encapsulated by waste rock to protect from stormwater infiltration up to the maximum reasoned storm event. 


Water Source Enhancement and Mitigation Plan 	Comment by Angela Barclay: Note to self: Cross-reference to mitigation measures in Effects Analysis section(s)


Rosemont Copper would replace or repair water guzzlers, stock tanks, and other human created water supply structures lost to wildlife or grazing use, whether through direct or indirect project related impacts. The result would be no net loss in the current pre-project number of human created water sources for livestock and wildlife. This requirement would be stipulated in a water source enhancement and mitigation plan and would apply to private and public lands contained within Rosemont Copper’s Forest Service grazing permits. 


Aquifer Protection Permit 


The aquifer protection plan is embodied within the Aquifer Protection Permit issued by the ADEQ. Rosemont Copper must obtain an aquifer protection permit to comply with the Arizona Revised Statutes, and the ADEQ has the regulatory authority to regulate groundwater quality. The aquifer protection permit addresses requirements to manage discharges so that they do not cause or contribute to a violation of aquifer water standards at the point of compliance or, if the standards are exceeded at the time of permit issuance, then the requirement is to manage the discharges so that they do not cause further degradation of the water quality. Permit acquisition requires the preparation of necessary studies and technical reports as prescribed by the ADEQ, which would be relied on to issue the authorizing or regulatory permit. 


On May 16, 2011, Rosemont Copper submitted documents to the Coronado and ADEQ that describe and commit to measures to identify and ensure isolation of potentially acid-generating waste rock, prevention of acid generation from mine waste, and any additional mitigation measures that may be necessary should prevention measures fail. These include the development of a plan to identify and manage materials using geochemical analysis and acid-base accounting methods. 


A baseline monitoring program has been implemented as part of the monitoring plan proposed in the aquifer protection permit in order to establish ambient conditions prior to operations. This program is in place to determine the amount of chemical constituents, such as sulfate and chloride already in the aquifer. Ambient groundwater quality would be established prior to aquifer protection permit regulated facilities begin operation. A tailings operation and management plan would be prepared to address requirements of the aquifer protection permit. Tailings would be managed as they are placed within the tailings facilities. Compaction and other construction specifications would be dependent on their location within the tailings area and would be specified in the tailings operations and management plan. A contingency plan was created and proposed in the aquifer protection permit application submitted by Rosemont Copper. This plan outlines the contacts responsible for coordinating an emergency response. The plan (Tetra Tech 2009a) states that an emergency response is necessitated “if a discharge results in any of the following: 


A violation of an Aquifer Quality Limit; 


An exceeded Alert Level; 


A violation of any other permit condition, such as a Discharge Limit, where there is a potential impact or unauthorized discharge to groundwater; or 


An imminent and substantial endangerment to the public health or the environment.” 


Stormwater Pollution Prevention Plan 


This plan is required by the ADEQ as part of the process for obtaining coverage under the multisector general permit, which is also required under Section 402 of the CWA. This permit requires the preparation of a stormwater pollution prevention plan and implementation of control measures, as outlined by the ADEQ’s Arizona Pollutant Discharge Elimination System Multi-sector General Permit program. The use of best management practices is an integral part of these plans and permits.


Mitigation for Impacts to Potentially Jurisdictional Waters of the United States 


Many of the named and unnamed ephemeral drainages within the proposed project area have been determined to be potentially jurisdictional WUS of the USACE. WestLand Resources Inc. (2010) has completed a jurisdictional delineation to map and estimate the total acreage of potentially jurisdictional drainages in the proposed project area and associated waterline. The preliminary jurisdictional waters delineation was approved by the USACE on November 1, 2010. The delineation estimates that there are approximately 123 acres of WUS within the proposed project area: approximately 101.6 acres within the project area and 21.4 acres in the TEP and water line utility corridor. The potentially jurisdictional areas include the ephemeral drainages associated with Barrel, Scholefield, Wasp, McCleary, Mulberry, and Papago Canyons, as well as numerous small, unnamed, ephemeral tributary drainages that flow into these canyons. WUS support riparian areas and provide natural erosion and sediment control across the watershed. They have the capacity to carry or reduce pollutants and nutrients, thus their loss can indirectly affect water quality. Special aquatic sites, as defined in 40 Code of Federal Regulations 230.3(q-1), include sanctuaries, refuges, wetlands, mud flats, vegetated shallows, coral reefs, and riffle and pool complexes. Two potentail special aquatic sites were identified within the proposed project area and consist of wetlands associated with Scholefield and Fig Tree Springs. 


The proposed project is expected to directly impact 37.7 acres owing to the construction of the waste rock dumps, tailing piles, leach pad, plant site, and pit (WestLand 2011). The proposed and indirectly impact 2.2 acres of WUS, and directly impact 207.5 acres of riparian habitat, but not impact any special aquatic sites. Impacts to Scholefield and Fig Tree Springs are likely to occur within the active life of the mine as a result of drawdown in the regional aquifer. Approximately 0.8 acre of riparian vegetation associated with these springs likely would be lost completely (WestLand 2010b).


Rosemont Copper would comply with mitigation specifications identified in the CWA Section 404 individual permit. Rosemont Copper has committed to mitigate for loss of WUS in accordance with the April 10, 2008, “Final Rule for Compensatory Mitigation for Losses of Aquatic Resources” (Federal Register 73:19594). This potentially includes the purchase and set aside of off-site mitigation areas, payment in lieu of mitigation to an established restoration program, and/or permittee responsible on-site mitigation (WestLand 2011). The USACE Habitat Monitoring Plan is included in the DEIS as an appendixcontains the USACE Habitat Monitoring Plan. 


Monitoring and Evaluation 


Monitoring is fundamental for ensuring the implementation and effectiveness of mitigation commitments, meeting legal and permitting requirements, and identifying trends and possible means for improvement (CEQ 2011). CEQ regulations explicitly require that “a monitoring and enforcement program shall be adopted . . . where applicable for any mitigation” (40 CFR 1505.2(c)). 


Monitoring and evaluation apply at both the forest plan and project-specific levels. The National Forest Management Act requires that national forests monitor and evaluate their forest plans (36 CFR 219.11) and addresses monitoring requirements contained in site-specific decisions. Chapter 6 of the “Coronado National Forest Land and Resource Management Plan” addresses monitoring and evaluation activities that are part of forest plan implementation. Title 36 CFR 219.11(b) states, 


Monitoring of site-specific actions. The decision document authorizing a site-specific action should describe any required monitoring and evaluation for the site-specific action. The responsible official must determine that there is a reasonable expectation that anticipated funding is adequate to complete any required monitoring and evaluation prior to authorizing a site-specific action. 


The CEQ (2011) states, “Once an agency determines that it will provide for monitoring in a particular case, monitoring plans and programs should be described or incorporated by reference in the agency’s decision documents. The mitigation plan and program should be described to the extent possible based on available and reasonably foreseeable information in cases where NEPA analysis and documentation are completed prior to final design of a proposed project.” 


Monitoring and evaluation activities would be prescribed, conducted, and/or reviewed by Rosemont Copper, the Coronado, the BLM, and other agencies with permitting responsibilities. Rosemont Copper would fund monitoring as set forth in the ROD, approved MPO, and final monitoring plan. Other monitoring activities may be associated with the regulatory authority of federal and state agencies and would be funded by permit fees or the agencies themselves as part of their normal activities. 


The Coronado is committed to developing a monitoring plan that meets the guidance and direction specified by the CEQ and in applicable laws and regulations. The framework for such a plan is contained in Appendix C of the DEIS. It is important to note that the full suite of mitigation measures and monitoring would not be known until many or most of the required permits have been issued, which often contain required measures intended to avoid or reduce environmental effects. It is fully expected that a more detailed and complete monitoring plan would be contained in the FEIS and ROD. 


Evaluation and Reporting 	Comment by Angela Barclay: This will likely need more work based on forthcoming mitigation and monitoring plans that WestLand is developing


Title 36 CFR 219.11(d) states, 


Use of monitoring information. Where monitoring and evaluation is required by the plan monitoring strategy, the responsible official must ensure that monitoring information is used to determine one or more of the following: 


1. If site-specific actions are completed as specified in applicable decision documents; 


2. If the aggregated outcomes and effects of completed and ongoing actions are achieving or contributing to the desired conditions; 


3. If key assumptions identified for monitoring in plan decisions remain valid; and/or 


4. If plan or site-specific decisions need to be modified. 


To evaluate the results of monitoring for the proposed project, the forest supervisor would convene a multiagency monitoring group representing applicable state and federal agencies, organizations, and Rosemont Copper. The group would meet annually to review monitoring results and determine whether the following applies: 1) monitoring requirements have been completed; 2) monitoring results indicate that effects and results of mining and related activities are within the range of those predicted in the FEIS and ROD; 3) monitoring activities and methods remain valid and are warranted going forward; and 4) changed conditions, if any, dictate modification of the approved MPO and/or ROD. 


Rosemont Copper would submit an annual report to the Coronado that contains a description of all activities conducted during the previous year and a summary of the amount of acreage disturbed, status of reclamation, spills or releases of chemicals or fuel, and results of all monitoring plans in a format approved by the Forest Service, including a complete data summary and any data trends, status of mining plan (tons of ore and waste mined and any changes to methods or equipment), and plans for the coming year. Significant changes would be required to be incorporated into the approved MPO and reflected in financial assurance. Past, ongoing, or projected impacts on the environment may also require amendment of the approved MPO, ROD, and/or financial assurance held for the proposed project. 


Postclosure Monitoring 	Comment by Angela Barclay: ditto


All reclaimed sites would be monitored twice a year for a period to be determined, in order to evaluate the success of reclamation work. Any areas not meeting the reclamation goals would be analyzed to determine the underlying problems, which would be addressed with a modified plan. In addition, there would be quarterly monitoring of groundwater for a term to be decided by the closure requirements specified in the aquifer protection permit and required by the ADEQ. Locations of point of compliance monitoring wells would not be finalized until the aquifer protection permit is issued by ADEQ; however, these wells are currently proposed to be located near the eastern, downgradient boundary of the proposed management area, within or near McCleary, Scholefield, and Barrel canyons. These wells are proposed to be screened between 4,021 and 4,540 feet above mean sea level. Surface water would be monitored as required in the Arizona Pollutant Discharge Elimination System program following cessation of mining operations. Final monitoring details and locations would be decided when ADEQ provides the corresponding permit. Results of this monitoring would be used to evaluate the success of the measures taken to protect the water resources. Any changes in water quality would be evaluated to determine whether the changes are related to the reclaimed mining features, and appropriate steps would be taken to address the problem. 


Environmental baseline


Land Ownership and Surrounding Land Uses


The action area is a combination of public (federal and state) and private lands, totaling approximately 145,190 acres. Land ownership immediately surrounding the proposed pRosemont Copper Project includes Forest Service, BLM, ASLD State Trust land, and private lands. Land use in the vicinity of the proposed pRosemont Copper Project primarily consists of mining, livestock grazing, and dispersed recreation. Sporadic prospecting reportedly began in the northwestern portion of the proposed project area, the Helvetia mining district, sometime in the mid-1800s. By the 1880s, the production from mines on both sides of the northern Santa Rita Mountains was supporting the construction and operation of the Columbia Smelter at Helvetia on the west side of the Santa Rita Mountains and the Rosemont Smelter in the Rosemont mining district on the east side of the Santa Rita Mountains. Since copper production ceased in 1951, the area stretching from the Peach-Elgin prospect to Rosemont has seen a progression of exploration campaigns. The majority of the land surrounding the proposed project area is currently under permit for livestock grazing. Current rangeland conditions on the district are largely the result of recent drought conditions and an older history of intense grazing pressure that resulted in severe erosion, including arroyo cutting. Recreation activities on lands within and adjacent to the proposed project area include casual or dispersed uses, as well as organized events. Typical recreation activities in the proposed project area consist of motorized vehicle touring (including off-highway vehicle use), dispersed camping, wildlife observation, nature study, bird watching, recreational prospecting, hunting, rock and mineral collection, picnicking, mountain biking, hiking, and horseback riding.	Comment by Angela Barclay: will change based on larger action area


Biophysical Features 


The action area ranges in elevation from approximately 2,740 to 6,610 feet above mean sea level. The topography is dominated by rolling to steep hills, drainages, and canyons. The Santa Rita Mountain range includes numerous drainages that contain riparian vegetation. Barrel Canyon is the principal drainage system within the action area (see Figure 1). Wasp, McCleary, and Scholefield canyons discharge to Barrel Canyon, which discharges to Davidson Canyon and then to Cienega Creek in the northeastern portion of the action area (see Figure 2). Empire Gulch and Gardner Canyon discharge into upper Cienega Creek in the southeast portion of the action area. The northwest side of the action area is drained by a series of unnamed headwater tributaries of Sycamore Canyon. Box Canyon is the major drainage system within the southwestern portion of the action area, west of the main ridgeline. There are 101 springs and seeps (i.e., areas where there is moist soil or lotic or lentic surface water systems) and 148 stock tanks in the action area (Figure 3). Two springs in the action area were identified as being associated with wetlands: Scholefield Spring, located on a tributary to Scholefield Canyon; and Fig Tree Spring, which is a developed spring near the head of a minor unnamed tributary to Sycamore Canyon (WestLand 2010b). The aforementioned water sources provide habitat for aquatic plant and animal species within the action area. Previous mining activity has resulted in a number of mine adits and shafts within the action area (Figure 4); mine adits and shafts provide roosting habitat for bats and other wildlife species (WestLand 2009c; 2009d). 


Geology


The oldest, or “basement,” rocks in Arizona are Proterozoic in age. These units are overlain by thick sequences (as much as 1.2 to 2.4 miles) of Paleozoic-, Mesozoic-, and Cenozoic-age (Phanerozoic) sedimentary and volcanic rocks. Three important periods of tectonic activity affected the modern landscape of southern Arizona, including the Rosemont area, as follows: (1) the Laramide Orogeny (mountain-building event), approximately 80 million to 45 million years ago; (2) the mid-Tertiary Orogeny, approximately 25 million to 16 million years ago; and (3) the Basin and Range Orogeny, which lasted until about  5 million years ago (Armstrong and Ward 1991:13.209-210). 


Mineralization episodes are spatially and temporally diverse across Arizona. Titley and Zürcher (2008:275) consider the following mineralizing episodes to be the most important: Paleoproterozoic (approximately 2,500 to 1,600 million years ago), Jurassic (201 to 145 million years ago), late Cretaceous to early Tertiary (Laramide, approximately 80 to 45 million years ago), and middle to late Tertiary. Laramide porphyry deposits in the region extend from Bagdad and Mineral Park in northwestern Arizona southeastward to Cananea in Sonora, Mexico. This regional cluster of deposits is part of the larger, extensive belt of porphyry copper deposits that is traced through the Cordillera of North and South America. The Rosemont deposit is one of more than 35 significant porphyry copper deposits formed in southeastern Arizona and adjacent areas during Laramide time. Gold, silver, copper, lead, zinc, tungsten, and molybdenum in fissure veins and replacement or contact-metamorphic deposits are present within the project area. 


Soils


The proposed project area is in the Basin and Range physiographic province of southeastern Arizona. 
The range of soil characteristics that occur in the proposed project area includes mixed variations of sandy loam, cobbly loam, and gravelly loams, on gentle to steep slopes, and valley bottoms with rock outcrops on side slopes (Natural Resources Conservation Service 2010). Surface water and soils transported from the proposed project area flow into various drainages that then flow first into Davidson Canyon and eventually into Cienega Creek. There are 15 different map units within the action area, and they are depicted in Figure 5. Approximately half (51%) of the soils in the analysis area have severe erosion potential, followed by soils with moderate (37%) and slight (11%) potential for erosion. 


Vegetation Communities


Uplands


The action area is located in three upland vegetation communities: semidesert grassland, Madrean evergreen woodland, and Chihuahuan desertscrub (Brown 1994) (Figure 65). Semidesert grassland, characterized by open grasslands with widely scattered shrubs and cacti, generally covers the lower elevations of the action area. Madrean evergreen woodland mostly covers the higher elevations of the action area, generally in the western and southern areas, and is characterized by open woodlands or savanna, primarily consisting of trees interspersed with grasses and forbs. Chihuahuan desertscrub is dominated by the shrub, creosotebush (Larrea tridentata var. tridentata), on plains, low hills, and valleys on the uplands surrounding middle Cienega Creek.









Figure 3. Springs, seeps, ponds, and stock tanks within the action area.	Comment by Angela Barclay: New figure will show extension of action area along Cienega Creek to Pantano Dam









Figure 4. Mine adits and shafts within the action area.	Comment by Angela Barclay: New figure will show extension of action area along Cienega Creek to Pantano Dam






Figure 5. Soil types within the action area. 
	Comment by Angela Barclay: Figure is being created similar to that in soils section of DEIS








Figure 65. Vegetation types within the action area. 
	Comment by Angela Barclay: New figure will show extension of action area along Cienega Creek to Pantano Dam


Semidesert Grassland. There is a total of approximately 107,396 acres of the semidesert grassland vegetation community in the action area. In the semidesert grassland vegetation type, composition, and density varies with geographic location, precipitation, and topography. Some areas within this vegetation community are nearly barren with an abundance of sand, rock, gravel, scree, or tallus, while other areas may have sparse to dense vegetation cover that includes succulent species, grasses, shrubs, scattered trees, and some herbaceous cover (Brown 1994; Forest Service 2009a). Within the action area, semidesert grassland is characterized by grasses interspersed with a variety of low-growing trees, shrubs, and cacti, including whitethorn acacia (Acacia constricta), catlaw acacia (A. greggii), prickly-pear cactus (Opuntia spp.), cholla (Cylindropuntia spp.), soaptree yucca (Yucca elata), beargrass (Nolina microcarpa), desert spoon (Dasylirion wheeleri), and agave (principally Agave schottii and A. palmeri). Native grass species include black grama (Bouteloua eriopoda), blue grama (B. gracilis), sideoats grama (B. curtipendula), hairy grama (B. hirsuta), buffalo grass (B. dactyloides), plains lovegrass (Eragrostis intermedia), little bluestem (Schizachyrium cirratum), plains bristlegrass (Setaria machrostachya), fluffgrass (Dasyochloa pulchella), burrograss (Scleropogon brevifolius), and slim tridens (Tridens muticus). The non-native Lehmann lovegrass (E. lehmanniana) is one of the more abundant nonnative grass species semidesert grassland portions within the action area. 	Comment by Angela Barclay: May change based on larger action area


Madrean Evergreen Woodland. There is a total of approximately 30,417 acres of the Madrean evergreen woodland vegetation community in the action area. The Madrean evergreen woodland vegetation community occurs on foothills, canyons, bajadas, and plateaus between semidesert grasslands and montane conifer forests (Brown 1994; Forest Service 2009a). This community is dominated by evergreen oaks. In the action area, common oak species include Emory oak (Quercus emoryi), Mexican blue oak (Q. oblongifolia), Arizona white oak (Q. arizonica), and silverleaf oak (Q. hypoleucoides). Also Other tree species present are alligator bark juniper (Juniperus deppeana), one-seed juniper (J. monosperma), velvet mesquite (Prosopis velutina), and Mexican pinyon (Pinus cembroides). All of the shrub and warm season grass species and other ground cover listed in the semidesert grassland section can also be found in areas dominated by the Madrean evergreen woodland vegetation community. 


Chihuahuan Desertscrub. There is a total of approximately 2,622 acres of the Chihuahuan desertscrub vegetation community in the action area. Chihuahuan desertscrub is limited to uplands in the vicinity of Cienega Creek within the action area (Brown 1994). The action area is within the Mexican Highlands Ecoregion, the Chihuahuan Desert influences this ecoregion, and McLaughlin and Van Asdall (1977) noted that Chihuahuan desertscrub vegetation components are present in the mine site area. Shrubs such as creosotebush and whitethorn acacia dominate the Chihuahuan desertscrub vegetation community. Other vegetation in this community includes very large yucca (Yucca spp.), which grow among grasses (mostly Bouteloua spp.) or scattered shrubs (e.g., desert zinnia [Zinnia acerosa] and condalia [Condalia sp.], agave (Agave spp.), ocotillo (Fouquieria splendens), jatropha (Jatropha sp.), and scattered cacti. 


Sonoran Desertscrub. Sonoran desertscrub is located outside the action area (Brown 1994); however, the action area falls within the Mexican Highlands Ecoregion, and the Sonoran Desert influences this ecoregion. One portion of the action area that contains elements of the Sonoran desertscrub biotic community is downstream, near the point where Davidson Canyon merges with Cienega Creek. The other portions of the action area that exhibit characteristics of the Sonoran desertscrub biotic community are the areas proposed for utility lines and access roads connecting the mine operations to the town of Sahuarita. The conspicuous vegetation of the Arizona Upland subdivision of the Sonoran Desert includes saguaro (Carnegiea gigantea), palo verdes (Parkinsonia spp.), creosotebush, and numerous species of cacti, such as chain fruit cholla (Cylindropuntia fulgida), and Engelmann prickly pear (Opuntia phaeocantha var. phaeocantha). Birds are often associated with (e.g., nest in) the saguaro and cholla cacti, as well as palo verdes. 


Riparian


The word “riparian” is used to describe plant communities associated with natural washes, rivers, ponds, and springs. Riparian plant associations occur along a continuum of available soil moisture, and regulatory agencies and researchers have consequently developed numerous and varied definitions of riparian (WestLand 2010). Some definitions relate directly to the nature of the water supply (e.g., perennial streams only), others relate to the condition and nature of the habitats associated with the watercourse (e.g., vegetation location, density, and composition), and still others use definitions that incorporate varied combinations of these factors.


The Forest Service recognizes two riparian vegetation communities within the action area: interior riparian deciduous woodland; and ephemeral fluvial systems, which support upland vegetation (Robbie 2009). These vegetation communities are present in drainages within the action area and along downstream portions of Cienega Creek, Davidson Canyon, and Barrel Canyon. There is a total of approximately 4,756 acres of riparian vegetation communities in the action area. This acreage is a combination of those mapped for interior riparian deciduous woodland and ephemeral fluvial systems supporting upland vegetation. Additionally, tTwo springs in the action area were identified as being associated with wetlands: Scholefield Spring, located on a tributary to Scholefield Canyon; and Fig Tree Spring, which is a developed spring near the head of a minor unnamed tributary to Sycamore Canyon (WestLand 2010). These two springs and seeps, and other springs and seeps, water sources provide habitat for aquatic plant and animal species, as well as  water sources for terrestrial species, within the action area.	Comment by Angela Barclay: May change based on larger action area


Interior Riparian Deciduous Woodland. The vegetation in this type is a mix of riparian woodlands and shrublands, with a variety of vegetation associations. The dominant vegetation varies, depending on a suite of site-specific characteristics, including elevation, substrate, stream gradient, and depth to groundwater. Within the fence line of the preferred alternative, interior riparian deciduous woodland vegetation is confined to portions of Barrel, McCleary, Wasp, Sycamore, and Scholefield canyons. Vegetation includes a variety of trees and shrubs, including Arizona black walnut (Juglans major), Goodding’s willow (Salix gooddingii), netleaf hackberry (Celtis reticulata), desert willow (Chilopsis linearis), desert broom (Baccharis sarothroides), and seep willow (B. glutinosa). Also present are desert false indigo (Amorpha fruticosa), canyon grape (Vitis arizonica), American brooklime (Veronica americana), and southern cattail (Typha domingensis). Within the action area, interior riparian deciduous woodland vegetation extends downstream through Davidson Canyon, Empire Gulch, Gardner Canyon, and Cienega Creek. 


Ephemeral Fluvial Systems Supporting Upland Vegetation. These systems are found along major and minor ephemeral washes that do not contain a perennial flow of water. This vegetation type is often referred to as xeroriparian vegetation and typically contains plant species also found in neighboring uplands, although riparian plants are typically larger and often occur at higher densities than those in the associated uplands, and may occasionally include plant species found in Interior Riparian Deciduous Woodlands although typically at a lower density and frequency. In the action area, this vegetation community occurs in numerous smaller named and unnamed washes where the dominant plant species include Emory oak, Mexican blue oak, Arizona white oak, one-seed juniper, whitethorn acacia, catclaw acacia, and velvet mesquite. 


Aquatic Habitat. Aquatic vegetation is unique to the springs and seeps within the action area and includes obligate wetland plants (i.e., almost always occurs under natural conditions in wetlands) such as seep monkey flower (Mimulus guttatus) and water speedwell (Veronica anagallis-aquatica), and facultative wetland plants (i.e., usually occur in wetlands, but occasionally found in non-wetlands) such as smooth horsetail (Equisetum laevigatum) and Arizona giant sedge (Carex spissa var. ulta) (which is likely a facultative wetland plant). Other riparian plant species documented at springs and seeps in the action area include sycamore (Plantanus wrightii), willow (Salix spp.), netleaf hackberry (Celtis reticulata), and deergrass (Muhlenbergia rigens). Within the action area, moist soil or surface water (both lentic and lotic systems) and associated aquatic vegetation is known to occur at the following springs (WestLand 2011): Basin, Deering, Empire Gulch, Fig Tree, Mudhole, Oak, Ojo Blanco, Rosemont, Scholefield, Sycamore, and Water Develop. Areas of aquatic habitats are too small to map; therefore, they do not appear on Figure 6.


Existing Disturbances


Previous mineral exploration and production activities in the proposed project area have resulted in numerous landscape disturbances, such as mine prospects and adits, mine related access roads, and geotechnical drilling sites. These disturbances are scattered throughout the proposed project area. Additional anthropogenic disturbances have resulted from livestock grazing and all-terrain vehicle (ATV) use. Within and adjacent to the action area, there are numerous wells in the Sonoita area that support residential and ranching uses.


Historic Mining Activities


Helvetia was the largest mining camp of the Helvetia district, followed by Old Rosemont, New Rosemont, and smaller mining camps established at the “Tiptop, Blue Jay, Proctor and Deering, Beuhman, Cuprite, Pauline, Metallic, Helena, Scholefield and Ridley mines” (Ayres 1984). The major era of mining at Rosemont was 1879 to 1915, although, Old Rosemont was most active from 1894 to 1915, and New Rosemont was most active from 1915 to 1921.


Ranching and Grazing


Livestock grazing has been an ongoing disturbance in and around the footprint of the proposed mine for over 100 years – historically at much higher levels than at present. One of the earliest ranches in the proposed project area was the VR Ranch, which established in the 1880s and later homesteaded. By about 1900, the López and Martínez ranches were in operation, but neither of these was homesteaded. In 1903–1904, when the 1905 Patagonia USGS quadrangle map was surveyed, there were three ranches within the proposed current project area: López, Martínez, and VR. With the establishment of the Santa Rita Forest Preserve in 1902 and the Coronado in 1908 (Ayres 1984), the federal government began to require permits to graze cattle on federal land. Smaller ranchers, such as the Lópezes and the Martínezes, were allowed to graze a few head without permits. The Taylor Grazing Act of 1934 established a system of grazing allotments for public lands. Most of the project area lies within the Rosemont grazing allotment, which was established in 1935 and covers 11,369 acres. From 1938 to 1951 this allotment was leased by Chiricahua Ranches. Rosemont Copper holds term grazing permits on four allotments: Rosemont, Thurber, Greaterville, and DeBaud. Rosemont Copper plans to continue all current grazing activities as permitted throughout the course of the proposed project. 


Recent Geotechnical and Hydrologic Drilling


In August 2006, Tetra Tech completed a geotechnical investigation on lands within the proposed project area in support of feasibility-level designs of a heap leach pad and associated ponds, dry stack tailings facilities, plant site facilities, a waste rock storage area, and various water management facilities (Tetra Tech and Schafer 2007). Initial geotechnical site investigations were conducted between November 2006 and March 2007. A total of 10 boreholes and 33 test pits were completed during this initial phase of the work. The boreholes and test pits were confined to the limits of private land (patented claims and fee lands).


In March 6, 2008, the Coronado conditionally approved the preliminary MPO, which proposed short-term geotechnical and hydrologic drilling and related activities on the Coronado. From May through July 2008, Tetra Tech completed a total of 19 boreholes at 15 drill sites located on Forest Service land (Tetra Tech 2009b). Because of the restricted amount of ground disturbance allowed on Forest Service land, 13 of the 15 drill sites were located along existing dirt roads. Two new access roads were constructed in order to reach drill sites located within the plant site area and the footprint of the proposed primary crusher. In accordance with Forest Service instructions, all disturbed areas associated with the geotechnical drilling on Forest Service land will be reclaimed (i.e., recontoured and seeded) within 30 days of the completion of drilling, with the exception of boreholes that will be used for groundwater monitoring. Gating of new access roads and the permanent closure of access roads following the completion of drilling activities were also conditions stipulated by the Forest Service. 
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To: Jones, Larry -FS
Cc: Chris Garrett
Subject: RE: moving forward on BA
 
Hi Larry,
 
I have been working on it but admittedly, I wish I were further along. I still need to work on the
Jaguar and Ocelot sections (I’ve done a lot of reading and research) within the FEDERALLY LISTED
SPECIES AND DESIGNATED OR PROPOSED CRITICAL HABITAT section, and I have to work on the
rewrite of the impacts sections for Jaguar and Ocelot and all aquatic species in the EFFECTS
ANALYSIS section. I’m also still waiting on some figure revisions and more specifics on the
groundwater drawdown models. How about if I gave it to you in pieces? I could provide you with
the first half (up to the FEDERALLY LISTED SPECIES AND DESIGNATED OR PROPOSED CRITICAL
HABITAT section) by Friday morning, and (hopefully) the rest next Monday? It may not have any
other internal SWCA review before I give it to you. Let me know what you think…
 
Thanks,
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Wednesday, April 25, 2012 1:29 PM
To: Angela Barclay
Subject: moving forward on BA
 
Hey Angela—
 
I called SWCA and heard you are teleworking today. Even though WestLand (I tried calling them,
too) and FWS are not coming through with their BA-related products in a timely manner, I want to
proceed with the BA in order to get consultation started. So please compile what you have into the
draft BA in Word format (so I can comment directly on the BA via track changes) and send to me for
review. If FWS or WestLand then gives us some input, we can quickly incorporate into the draft.
Otherwise, let’s do everything we can to ready the BA for FWS and I will submit to them to get the
consultation clock started. What we don’t offer as conservation measures may become terms and
conditions, anyway. I have been told the BA is the hold-up on the project now, so I don’t want this
to keep dragging on.
 
I do not have to go to the field on Friday, so it is best if I can have it Friday morning to work on.
 
Thanks!
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
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Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Jones, Larry -FS
To: angela barclay (abarclay@swca.com)
Cc: Chris Garrett (cgarrett@swca.com); Dechter, Sara E -FS
Subject: Effects section edits
Date: Thursday, May 24, 2012 1:42:35 PM
Attachments: Rewrite_of_effects_analysis_intro_-_garrett_-_051712_AB_LJonesComments24May2012.docx


As promised, here it is with track changes…this section is much better now, so carry on. I am still
encrypting, but it says I can now work on my computer, although I am now onto Forest Plan…and
yes, I did start working on this at home at 4 AM.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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EffeCTS ANALYSIS 


The primary purpose of this BA is to determine the character of the effects, if any, to the species present in the action area. As noted in the USFWS Consultation Handbook (USFWS and National Marine Fisheries Service 1998:xvi), “no effect” determinations are appropriate where the proposed action will not affect a listed species or designated critical habitat. Where species are not present in the action area and no effects are reasonably certain to occur to the species, “no effect” is the appropriate determination for the site. The Consultation Handbook clarifies that a “may affect, not likely to adversely affect” determination is appropriate where effects on listed species are “expected to be discountable, insignificant, or completely beneficial.” (USFWS and National Marine Fisheries Service 1998:xv-xvi). The Consultation Handbook further explains that “insignificant effects relate to the size of the impact and should never reach the scale where take occurs.” (USFWS and National Marine Fisheries Service 1998:3-12). Conversely, where an effect is not discountable, insignificant, or completely beneficial or anticipated take is likely to occur as a result of the proposed action, the appropriate determination is “may affect, likely to adversely affect.” (USFWS and National Marine Fisheries Service 1998:xv).


The standard for determining whether or not an effect should be considered in the effects analysis is whether such effect is “reasonably certain to occur” (see 50 CFR 402.02, “Interagency Cooperation;” Final Rule, 51 Federal Register 19926, 19993–19934 [June 3, 1986]). Only those effects that are reasonably certain to occur are relevant to the effects analysis. That an effect is possible does not meet this standard; it must be shown that such effect is reasonably certain to occur to warrant consideration under ESA Section 7. The effects analysis must address the direct, indirect, interrelated, interdependent, and cumulative effects of an action.


In order to conduct an effects analysis for biological resources, there are many resource impacts to consider in addition to those within the footprint of the mine. These, includeing effects of noise, vibrations, light, air quality, groundwater, and surface water that. Indirect impacts of noise, vibration, dust, and light could occur resulting from mining and transportation associated activities. The temporal analysis period for direct impacts includes 24 hours of noise, vibrations, and light and noise for at least 20 years. Light from artificial illumination at night would create a “perpetual full moon” situation, which could disrupt animal species, resulting in changes in dispersal, reproductive behavior, communication patterns, and decreased foraging success (Longcore and Rich 2004). Similarly, noise and vibrations from construction of the mine or blasting would disturb animals, likely causing changes in dispersal, reproductive behavior, communication patterns, decreased foraging success, and increased predation (NoiseQuest 2011; Southwest Endangered Species Act Team 2008). Plants growing in the action area outside the mine footprint may experience indirect effects, such as fugitive dust. Physical effects of windborne fugitive dust on plants may include blockage and damage to stomata and shading and abrasion of the plant surface, which could result in reduced photosynthetic activity (Goodquarry 2011). The magnitude of impacts from noise, vibration, dust, and light, and surface water runoff are uncertainimprecisely known, but these impacts are expected to decrease as the distance from the mine increases. Indirect effects are “those effects that are caused by or will result from the proposed action and are later in time, but are still reasonably certain to occur.”and cumulative effects are “ those effects of future State or private activities, not involving Federal activities, that are reasonably certain to occur within the action area of the Federal action subject to consultation” (USFWS and National Marine Fisheries Service 1998:xiii). Future road maintenance, grazing activities, recreation, development, other nearby mining projects, and other various activities in the analysis area, combined with the expected effects from the proposed project (no matter which action alternative is selected), would cumulatively contribute to impacts such as loss or fragmentation of habitat (including riparian), noise, air, and light pollution, and groundwater and surface water impacts. 	Comment by Angela Barclay: Note to self - Need to change indirect impacts language throughout BA. This indirect language is NEPA-speak!


More detailed information on impacts related to topography, hydrology, vegetation, and climate change are discussed below.


TOPOGRAPHIC CONSIDERATIONS	Comment by Larry Jones: This is a good spot to put some of the concerns from  FWS letter in about topographic transformation (hey, I like that term…). Here’s a stab at it.


The proposed project would result in a topographic transformation of the area within the mine footprint that would be considerably different from the existing condition. Also,  some smaller-scale alterations in the vicinity (e.g., access roads) would result in a modified land form. The two most significant alterations to topography would be the open pit and the rock piles. Secondary alterations include those from facilities construction, hydrogeographic factors (e.g., geomorphological change due to surface water routing), and other ground-disturbing actions from connected actions. Most of the footprint will require initial blading. The Probably the greatest impacts to topography would be caused by the tailings, waste rock, and heap leach piles, which require would result in blading andthe filling of numerous canyon bottoms (especially Wasp Canyon and upper Barrel Canyon), as well as the build-up of piles resembling artificial hills. The and changingresulting landforms would be converted from natural undulating topography to monolithic, relatively flat-topped, benched or terraced industrial shapes. The, and the open pit itself is significantly different feature, being about 1 mile wide and XXXX ft. across. The pit area would include drainages (Wasp Canyon) and extend into the ridge (e.g., affecting some talus slopes). The modified topography wouldvisually contrast with the existing landscape in the short and long term because landforms would not blend into the natural landscape. To threatened and endangered species, it would be an unfamiliar and artificial landscape after mine closure. The pit would be permanently open and fill (to equilibrium) with water. It would be permanently fenced-off.  	Comment by Larry Jones: Nice use of a gerund…that always makes me happy!


Mine adits and shafts are artificial structures, but they do provide roosting habitat for Lesser Long-nosed Bbats (and several species of Forest Service sensitive species). The preferred alternative would directly impact 22 mine adits and shafts in the action area because they occur within the footprint of the proposed mine. Construction and operation of the mine pit, tailings, waste rock, and leach facilities may will result in the loss of mine adits and shafts. 	Comment by Larry Jones: AGFD recommended RCC build artificial roosts, but I am  not supportive of this (i.e., it causes further ground disturbance in some remaining unaltered habitat…maybe at closure at the mine site, but this may cause a population sink if there is not good foraging habitat nearby), or at least it needs more discussion. FWS can make that a T and C if they wish.


HYDROLOGIC CONSIDERATIONS


The following is a summary of projected impacts to key water resource characteristics in models developedfor the proposed project (based on initial MPO) by (Montgomery and Associates Inc. (2010); Myers (2010); and Tetra Tech (2010): 


At the mine site, dewatering during active mine life would cause water losses from the regional aquifer, composed of both fractured rock near the mine site and basin fill in the Cienega Creek basin. These water losses would be perpetuated after closure of the mine because of evaporation from a pit lake that would form. It would take hundreds of years for the aquifer to equilibrate to these changes. 


Groundwater drawdown greater than 100 feet is expectedmodeled to occur in the immediate vicinity of the site. Less drawdown wouldis modeledto  occur to the north along Davidson Canyon, to the east toward Cienega Creek, and to the south toward Empire Gulch. Drawdown estimates vary between models. 


There are two springs (Reach 2 and Escondido Springs) that support surface flow in Davidson Canyon. These springs most likely are not connected to the regional aquifer, although this is not known with certainty. Davidson Canyon is expectedmodeled to experience a 10% reduction in surface flow in this reach, which could impact these springs. The regional aquifer is modeled to experience drawdown at Reach 2 Spring (less than 0.01 feet 20 years after mine closure to approximately 1 foot 1,000 years after mine closure), which if it were to occur could also reduce flow if the spring is connected to the regional aquifer. Groundwater drawdown and reduction of ephemeral storm flow wcould likely potentially impact riparian vegetation. 


Stormwater flows are modeledexpected to decrease by less than 5% at the confluence of Davidson Canyon and Cienega Creek and by less than 1% below the confluence within Cienega Creek, hence reducing surface water at these reaches.	Comment by Larry Jones: Glad you have surface water info (FWS was concerned), but suggest all bullets be together before or after groundwater 


Surface water models indicate that the proposed project activities will result in a 3.8% decrease of sediment yield at the confluence of Davidson Canyon and Cienega Creek.  Given the characteristics of Davidson Canyon as a transport-limited system, change in sediment yield is not expected to have any impact through scour or aggradation.


Hydroriparian and mesoriparian habitat is considered the most likely to be impacted by potential changes in groundwater level. Based on Pima County mapping, the amount of hydroriparian and mesoriparian habitat along Davidson Canyon is approximately 17.2 acres. WestLand estimates the amount of Class V habitat along Davidson Canyon as 204.7 acres, along approximately 4.4 linear miles. Based on field investigations, WestLand (2011c) indicates that these areas reflect mesoriparian habitat. Aside from these mesoriparian areas, WestLand identified an additional 471.2 acres of xeroriparian areas (identified as Class II through IV) in Davidson Canyon. These areas could be impacted by reductions in surface water flow. WestLand (2011c) conducted an analysis specific to the likely effects of the mine on riparian habitat along Davidson Canyon. The following summarizes their conclusions: 	Comment by Larry Jones: I’m not sure what this means…does it contrast all “habitats” or all “riparian habitat” (e.g., as opposed to xeroriparian)?	Comment by Larry Jones: Citation.This whole section is summarizing what the three models say, but here you have Pima County (is that Myers?) and WestLand cited…a little confusing.	Comment by Larry Jones: citation…2011c?	Comment by Larry Jones: definition in parentheses or footnote, unless I am the only one that doesn’t speak the speak). Basically, you have  several classes and hydro-, meso-, and xero-riparian, so they should be briefly defined for us simple biologists	Comment by Larry Jones: not sure what this means	Comment by Larry Jones: op cit?	Comment by Larry Jones: see above comment


· While xeroriparian vegetation in upper Davidson and lower Barrel canyons will be affected and could experience sublethal effects that include canopy dieback, the upland-associated species that characterize these habitats are better able to withstand fluctuations in water availability. The isolated pockets of mesic vegetation in upper Davidson Canyon, however, are expected to experience greater sublethal effects and could experience mortality. As a consequence, species composition (e.g., increased nonnatives) of these areas could change and habitats identified as either transitional between xeroriparian and mesoriparian or mesoriparian in character could become decidedly xeroriparian in nature. 	Comment by Larry Jones: Is this what the reports say, or is this an interpretation (either is OK, but if interpretation, need to say so)


Impacts due to drawdown of regional groundwater are expectedmodeled to be negligible and immeasurable in Cienega Creek until at least 50 years after mine closure (reduction of 0.01 cubic feet per second). Drawdown could reduce surface flow by up to 0.04 cubic feet per second after 150 years and could reduce surface flow by up to 0.09 cubic feet per second after 1,000 years after mine closure. On average, this represents only 1% to 3% of annual flow after 1,000 years; however, impacts could be much greater during critical periods of low flow. During critical times of the year (May and June), even small flow reductions could cause some portions of Cienega Creek to stop flowing. Overall, the modeled decreases in groundwater (less than 1 foot) would occur over a long period of time but could cause changes in riparian vegetation extent or health, and the reduction in stream flow could impact aquatic species needing standing or flowing water.  Note that these modeled results are likely beyond the ability of the groundwater flow models to accurately predict, and that alternative methods of estimating impacts are being investigated.  However, it can be said that 1) the models suggest drawdown could occur, and 2) water will be lost in perpetuity from the basin, suggesting that the potential for impacts to Cienega Creek cannot be ruled out.	Comment by cgarrett: If this seems like taking a step backwards from very specific to more generic, that’s absolutely the case.   We very likely will be changing the EIS to step away from modeled predictions on Cienega Creek because the models aren’t good enough to make those estimates.  I’m trying to make sure the BA doesn’t grossly contradict the EIS.


Based on Pima County mapping, the amount of hydroriparian and mesoriparian habitat along Cienega Creek between the confluence with Gardner Canyon and the confluence with Davidson Canyon is approximately 490.9 acres. Hydroriparian and mesoriparian habitat is considered the most likely to be impacted by potential changes in regional groundwater level. 


Impacts are expected to be negligible and immeasurable in the field at Upper Empire Gulch Springs until at least 50 years after mine closure at which time groundwater drawdown is modeled to be 0.2 feet (Myers 2010) to 0.5 feet (Tetra Tech 2010). Groundwater drawdown would likely cause die-back in some riparian vegetation and would reduce spring or surface flow. Based on Pima County mapping the amount of hydroriparian and mesoriparian habitat in Empire Gulch is approximately 58.3 acres. As before, given model uncertainty alternative methods are being investigated for estimating impacts.


Impacts are expected to be negligible and immeasurable in the field in Lower Gardner Canyon until at least 130 years after mine closure at which time groundwater drawdown is modeled to be 0.8 feet (Tetra Tech 2010). Groundwater drawdown would likely cause die-back in some riparian vegetation and would likely reduce spring or surface flow. Based on Pima County mapping the amount of hydroriparian and mesoriparian habitat in Lower Gardner Canyon is approximately 139.6 acres. As before, given model uncertainty alternative methods are being investigated for estimating impacts.


Springs would be impacted by surface disturbance and by drawdown in the regional aquifer. Specifically, impacts to Scholefield No. 1 and Fig Tree springs Springs are likely to occur within the active life of the mine as a result of drawdown in the regional aquifer. Four additional locations within the action area (but outside the fence line) are fed by groundwater (Box Canyon – Dam Structure, Empire Gulch, Well in Ophir Gulch, and South Sycamore Canyon), and impacts to these areas could start as soon as by the end of active mining to as late as 50 years after closure of mine. Approximately 0.8 acre of riparian vegetation associated with these springs likely would be lost completely (WestLand 2010b). 


Stock tanks would be impacted by surface disturbance, but reductions in surface water flow are not expected to affect the use of stock tanks nor any vegetation adjacent to stock tanks. 


Springs, stock tanks, and seeps provide habitat for aquatic plant and animal species within the action area. The preferred alternative would directly impact 12 springs and seeps because they occur within the proposed footprint of the mine and would indirectly impact 52 springs and seeps in the action area owing to groundwater drawdown associated with the mine pit. It should be noted that additional spring research is being conducted that may clarify the source of water for springs and change the potential number of springs impacted. The areas to be potentially impacted by the proposed project include downstream impacts to springs and drainages receiving surface water discharge from the mine site, including Davidson Canyon wash to the confluence with lower Cienega Creek and downstream to Pantano Dam, and springs and seeps within the area of projected groundwater drawdown associated with the mine pit. Springs and seeps are affected not only by groundwater level changes but also by the footprint of the preferred alternative. 	Comment by Larry Jones: Reference—was this WestLand or part of aforementioned models?


The preferred alternative would directly impact 19 stock tanks because they occur within the footprint of the proposed mine; however, Rosemont Copper would replace or repair water guzzlers, stock tanks, and other human created water supply structures lost to wildlife or grazing use, whether through direct or indirect project related impacts. The result would be no net loss in the current pre-project number of human created water sources for livestock and wildlife. 	Comment by Larry Jones: Hmmm…not in conservation  measures section. If these are all at current locations, this is fine, but if they are in new areas, placement and design needs to be assessed and recommended by the FS, FWS, AGFD, and permitees.


The results of geochemical modeling for the mine pit lake and studies of the expected water quality from heap leach seepage indicate that various contaminant levels that would result from these mining processes may exceed aquifer or surface water quality standards for wildlife. The mine pit lake water quality could exceed standards for silver, cadmium, lead, copper, mercury, selenium, and zinc. Silver is known to be a bactericide and is toxic to aquatic species. Cadmium is highly toxic to wildlife, is carcinogenic and teratogenic, and can have sublethal and lethal effects at low environmental concentrations. It affects respiratory functions, enzyme levels, muscle contractions, growth reduction, and reproduction. Cadmium is known to bioaccumulate in the food chain. Lead is carcinogenic and adversely affects reproduction, liver and thyroid function, and disease resistance. The main potential ecological impacts result from direct exposure of algae, invertebrates, and freshwater fish and amphibians. It can be bioconcentrated from water but does not bioaccumulate. Copper is highly toxic in aquatic environments and affects fish, invertebrates, and amphibians. A portion of mercury released into the environment is transformed by abiotic and biotic chemical reactions to organic derivatives, such as methylmercury, which bioaccumulates in individual organisms, biomagnifies in aquatic food chains, and is the most toxic form of mercury to which wildlife are exposed. Risks from selenium are primarily associated with aquatic species. Selenium is a bioaccumulative pollutant, and aquatic life is exposed to selenium primarily through diet. Risks stem from aquatic life eating food that is contaminated with selenium, rather than from direct exposure to selenium in the water. Zinc can adversely affect growth, survival, and reproduction in aquatic species. 	Comment by Larry Jones: I may have said this earlier, but this should be replete with references. There is a whole lot of opinions about toxic runoff and surface waters. I think it is good, but the references are needed to be convincing; otherwise it sounds like it is coming from reactionary lay-environmentalists.	Comment by Larry Jones: reference	Comment by Larry Jones: Wasn’t this supposed to be non-acid generating? I think there are also concerns about uncertainties in water quality, such as off waste rock etc.	Comment by Larry Jones: Very true…I killed a movie star’s expensive fish by recommending copper treatment for parasites! You probably don’t need to put that in the BA.


There is significant uncertainty associated with the modeled surface water and groundwater impacts to Davidson Canyon, Empire Gulch, and Cienega Creek. This uncertainty is associated with the conceptual hydrologic framework, the time frame involved, and the magnitude of the modeled impact (Montgomery and Associates Inc. 2010; Myers 2010; Tetra Tech 2010).


Conceptual hydrologic framework. While modeled as one large regional aquifer, the hydrologic connection between the fractured bedrock aquifer that will be dewatered during mine operations and by evaporation from the mine pit lake, and the basin fill aquifer through which Cienega Creek flows, is poorly understood. Modeled impacts could be either less or more, depending on the nature of the hydrologic connection between these two aquifers, and the nature of the connection of Cienega Creek with the basin fill aquifer.	Comment by Larry Jones: My version of Word is not reading this correctly, but I know what it is.	Comment by Larry Jones: ditto	Comment by Larry Jones: ditto


Time frames. The modeled reductions in base flow are predicted to occur 1,000 years in the future. The farther into the future modeling is conducted, the greater the potential that small variations in modeling parameters can result in large errors in prediction. While modeling was conducted to 1,000 years in order to allow the aquifer to come to equilibrium, impacts predicted over this long time frame are speculative, and impacts to streamflow are less speculative for shorter modeled time frames. No impacts are modeled to occur until approximately 50 years after closure of the mine, and impacts over this time frame are more reasonably predicted by the groundwater models. Impacts modeled at 150 years to 1,000 years into the future are much more uncertain.	Comment by Larry Jones: ditto	Comment by Larry Jones: ditto


Magnitude of impact. The amounts of drawdown that would result in this reduction are extremely small, and in fact are smaller than the margin of error for the models. For instance, the Montgomery Mine Site model predicts a drawdown less than 0.01 foot in Cienega Creek; this same threshold was used as the convergence criteria for the model. This means that changes in water level less than 0.01 foot were considered irrelevant to the model solution. However, when considering the minimum monthly flow values from 2001 to 2010 in Cienega Creek near Sonoita (U.S. Geological Survey streamgage #09484550), the Tetra Tech model (2010) predicts a reduction in flows by an amount greater than the minimum monthly flow value in May and June at this location 170 years after mine closure. 	Comment by Larry Jones: not stream gauge?


While it may be possibleIt may not be possible to use the existing models to speculate on effects to listed species hundreds of years into the future, and such an exercise may not be particularly useful or informative. The uncertainty associated with the models themselves (identified above), combined with the unpredictable nature of distant future resource conditions would prohibit any meaningful analysis of effects to individual species. For the analyses that follow, we attempt to fully disclose the predicted changes in groundwater hydrology and stream flow identified by the models, but our analysis of direct and indirect effects to individual species does not rely heavily on the very long term modeling results, especially those extending beyond 50 years after mine closure. Additionally, the actual impacts of groundwater drawdown, combined with the impacts of global climate change over time within the action area, are uncertain. 


The approach used for the effects analysis, especially concerning aquatic-dependent species of upper Cienega Creek and Empire Gulch, recognizes that there is significant uncertainty associated with modeled predictions of impacts to water levels and flow from regional groundwater drawdown, climate change, natural seasonal variation in water flow, lack of specific surveys, and the extremely long time frames involved. However, the Forest believes the effects analysis can proceed on the basis of the following criteria:


· The Forest understands it is the position of the USFWS, as stated during a meeting conducted March 8, 2012, that when faced with uncertain information and analysis but where effects are still within the realm of possibility, it is best to err on the side of conservation of the species. A follow-up letter dated May16, 2012, from the Field Supervisor of the Arizona Ecological Services Office, Phoenix, Arizona, confirmed that the axa leads for aquatic species support this contention. 


· There are no time limits on determining effects (confirmed during discussions on the March 8, 2012 meeting with USFWS). While the ability to model effects hundreds of years in the future with any accuracy is improbable, the models are useful in identifying that it will indeed take hundreds of years for the hydrologic system to equilibrate. The long time frame that impacts may take to manifest is a reason to err on the side of caution, rather than a reason to dismiss the importance of those possible impacts.


· Over such long time frames, modeled predictions by necessity must use long-term averages for precipitation and evaporation. Natural systems, however, experience seasonal fluctuations that may result in small reductions in water level or flow having inordinately large impacts to habitat and aquatic species. The inability to accurately model impacts during these critical seasons (pre-monsoon) over the long term represents another reason to err on the side of caution.


Vegetation Communities Considerations


Vegetation communities would be disturbed by construction, operation, and maintenance activities that remove existing vegetation. Permanent, direct impacts to vegetation communities from the preferred alternative would result from the removal of approximately 7,016 acres of vegetation: 3,310 acres of semidesert grassland, 3,472 acres of Madrean evergreen woodland, 0 (no) acres of Chihuahuan desertscrub, and 77 acres of riparian vegetation (Brown 1994). Although the Sonoran desertscrub biotic community is located outside the analysis area, there are portions of the analysis area that exhibit characteristics of Sonoran desertscrub that may be directly or indirectly impacted by the proposed project. Groundwater drawdown would be expected to cause reduction in the health and extent of riparian vegetation. Additionally, the preferred alternative may create conditions conducive to the introduction, establishment, and/or spread of nonnative species, which may out-compete native vegetation and degrade plant communities within the entire action area. 


Climate Change Considerations	Comment by Angela Barclay: Note to self - all the references in this section came from Larry and Victoria scanned them  – they need to be added to the Lit Cited


Climate change has been a topic of discussion for many years; however, integrating its science into management was not a Forest Service priority until 2008. Then-chief, Abigail Kimbell, made climate change one of her national priorities in a letter to the Forest Service National Leadership Team, stating it was “one of the most urgent tasks facing the Forest Service” (reported in: U.S. Forest Service 2009a). The process and responsibilities for addressing climate change was formalized following the issuance of that letter, and the Forest Service drafted a strategic framework for responding to climate change (U.S. Forest Service 2008). The first steps in implementation of this strategic framework were addressed by another white paper (U.S. Forest Service 2009b) that helped direct the integration of science and management. This led to the “national roadmap for responding to climate change” (U.S. Forest Service 2011) and the climate change scorecard (U.S. Forest Service 2010), an index to demonstrate Forest Service progress and accountability at the National Forest and Grassland and Research Program levels. Although there are numerous strategic components to integrating climate change at the project level, the most pertinent ones for a BA are addressed here. One of the charges of the Forest Service at the project level (U.S. Forest Service 2011:25) is:


Addressing climate change in planning and analysis by doing the following:


· Incorporating climate-related vulnerabilities and uncertainties into land management and project-level environmental analyses.


· Discussing how a range of uncertain future climate conditions might affect the expected consequences of proposed activities.


The draft Coronado National Forest Land Resource and Management Plan (U.S. Forest Service 2012:Appendix A), which is undergoing revision, contains a large section on climate change. That section was drafted by a climatologist at the Washington Office of the Forest Service (Leslie Brandt), and is very useful as a stand-alone resource for determining potential effects of climate change, specifically for the Coronado National Forest.


There is no specific requirement to address climate change in a BA; however, the direction to Forest Service climate change coordinators from the national guidance team is to “integrate climate change into everything we [Forest Service personnel] do.” An EIS garners information for effects disclosure from specialist reports (among other sources), including the biological evaluation and BA, so this avenue seems apropos for large projects. Further, during a meeting on March 8, 2012, USFWS recommended that climate change be addressed in this BA (SWCA 2012), to help in their analyses for compliance within the ESA. The USFWS agreed that a narrative and species vulnerability assessments for threatened and endangered species occurring in the action area of the proposed project was prudent.


The purpose of this section in the BA is to meet Forest Service requirements to disclose potential effects, vulnerabilities and risk, uncertainties, and display how the project can mitigate effects to threatened and endangered species through design criteria and conservation measures. 	Comment by Angela Barclay: Larry - Move this up to EFFECTS ANALYSIS section? Or just to top of Climate Change section?	Comment by Larry Jones: Not sure what that was, maybe just a cut-and-pasto (like typo)…don’t think we need it.


Responding to climate change is often viewed as problematic because of perceived uncertainties in modeling future climate scenarios; however, there are past and present data to show that climate change is currently occurring, not just being modeled in the future. Observations and data of current trends are based on sound science (Doster 2007, Lenart 2007a, Serreze 2011), and will certainly occur into the future, unless the causative agents (i.e., greenhouse gas emissions) are stopped. While uncertainty does exist in some predictions, there is much published information about current effects and models that are in agreement by most researchers. With regards to potential effects to biological resources (including threatened and endangered species), the following are considered in this BA (most of these factors are interrelated):


· Mean annual temperature


· Winter precipitation


· Summer precipitation


· Water loss


· Upland environments


· Aquatic environments


· Species risks and vulnerabilities


· Uncertainties


· Synergistic effects and stressors


· Mitigation and adaptive management


There is much published literature and agreement among climatologists that there has been, and will continue to be, an increase in mean annual temperature, with a corresponding frequent drought cycle due to increased evapotranspiration in the American Southwest (Lenart 2007a, b; Seager et al. 2007; CLIMAS 2010; MacDonald 2010; Williams et al. 2010; Bogan and Lytle 2011; Munson et al. 2012). There are online resources that track drought conditions, including the University of Arizona Climate Assessment for the Southwest (http://www.climas.arizona.edu/sw-climate/drought-monitoring) and the National Integrated Drought Information System (http://www.drought.gov/portal/server.pt/community/drought_indicators/us_drought_monitor). 	Comment by Angela Barclay: Heidi/Victoria - Does this need to be referenced differently?	Comment by Angela Barclay: Heidi/Victoria - Does this need to be referenced differently?


Winter precipitation has been reduced in the past two decades or more, and the prediction is that this trend will continue (Lenart 2007x). The decrease in winter precipitation manifests itself in several ways, including reduced snowpack and earlier snowmelt. This has implications for groundwater, surface water, and terrestrial ecosystems, which could affect threatened and endangered species to varying degrees. Mean annual temperature, winter precipitation, and drought are related, so these are often addressed together in the literature. 	Comment by Larry Jones: Lenart 2007—probably best to cite the whole “Global warming in the Southwest” booklet, as it includes several contributions that discuss winter precip and groundwater recharge. I don’t remember if that is Lenart 2007 a, b, c, or what


There is much less confidence in the rainfall patterns of the North American monsoon (summer rainy season) because of high variability, despite considerable research on the topic (Comrie and Glenn 1998; Cavazos et al. 2002; Sheppard et al. 2002; Lenart 2007c; Notraro and Gutzler 2012). Observations of trends and models of predictions for summer rains are currently the biggest source of climate change uncertainty in the Southwest. There is evidence that monsoonal rains have been occurring earlier in the season. Monsoonal rains account for about one-half of our annual precipitation, so this is a significant source of uncertainty especially when considering that the monsoon is during the summer, and the increased mean annual temperature applies to the summer as well as winter. The American Southwest is the hottest place in the United States, and among the most arid, even without changing climate considerations; thus, when daytime highs are higher than under historic conditions, evapotranspiration can be significant. Because of the variability, extremes are more commonplace than historically. On one extreme is drought, and on the other extreme is unusually heavy precipitation. The former has already been addressed, but drought in summer means that the period of surface-water absence is extended. On the other end of the spectrum, heavy rains translate to flooding, and while this influx of water may seem   positive for biological resources, water from heavy rains results in a net loss of surface and/or groundwater. The take-home message with regards temperature and precipitation under the recent climate change observations and models is that the Southwest is becoming a hotter and drier place (e.g., Lenart 2007a; MacDonald 2010; Williams et al. 2010). 


Climate change itself is a threat to rare plants and animals because it affects the habitats where the species occur and upsets the natural balance with which species evolved. The most obvious effects are to aquatic and riparian resources: under a hotter and drier climate, surface water is generally less available than it was historically. There are numerous references that describe a decline in aquatic resources due to an altered climate (Lenart 2007d; State of California 2008; Bogan and Lytle 2010; DOI BOR 2010; MacDonald 2010; Reiman and Isaak 2010). The most at-risk group of threatened, endangered, and sensitive species on the Coronado are those associated with the aquatic environment (Jones 2010, Jones and Peery 2011). Although there are many threats that affect aquatic organisms, climate change has been shown to be a causative agent to population declines. For example, the extended period of surface water absence during recurring droughts leading up to 2003 was likely a contributing factor in the decline of Chiricahua Leopard Frogs from the Galiuro Mountains on the Coronado (Jones and Sredl 2005). These aquatic frogs require perennial or near-perennial bodies of water to survive. This example could be repeated throughout the Coronado, as aquatic species have declined almost categorically across the Coronado, in part due to a loss of surface water; however, if there are back-to-back wetter years, species may recolonize areas where they have been extirpated (climate change is a trend with averages and variability over time, not an absolute for any given year or short set of years). Although groundwater and surface water are often considered separately in analyses, as they are for the proposed project, both sources are needed to have surface water available.


Riparian areas are the interface between aquatic and terrestrial ecosystems. Because of the presence of water and enhanced vegetation in riparian areas, many threatened, endangered, and sensitive species have been have also been identified as inherently at-risk under a hotter and drier climate on the Coronado (Jones 2010, Jones and Peery 2011). Riparian areas are somewhat difficult to assess because of a complex and dynamic nature (let alone the difficulties of defining “riparian”), but are generally considered to be at risk from increased aridity and precipitation affecting streams and rivers (Scott et al. 2000; Serrat-Capdevilla et al. 2007). Riparian areas also are affected by loss of surface and ground water.


The link between climate change (i.e., decreased surface water, drought, evapotranspiration, etc.) and aquatic and riparian areas seems like an obvious one, but terrestrial systems are also affected by climate change. The dominant vegetation community in the action area is semi-desert grassland, and these ecosystems are affected by increased mean annual temperature and altered precipitation patterns; however, the impacts of these changes in climate on rare plants and animals is difficult to assess because of inherent complexities (Hunt et al. 1991; Lenart 2007e). Some models have shown that grasslands will not only persist, but will expand; indeed, on the Coronado, the future condition of ecotones between deserts and grasslands could go either way: desertification or grassland expansion, or even grassland conversion into shrublands. This is one of the uncertainties (along with summer rainfall patterns) that the Rocky Mountain Research Station encountered when building Species Vulnerability Assessment models for the Coronado (Coe et al., in prep; Bagne et al. 2011; Davison et al. 2012). Part of the uncertainty is due to numerous variables that feed into models, such as the variable ecological traits of the many plants that occur in grasslands. In particular, non-native species of grasses are widespread on the Coronado and their ecological roles are not yet completely realized. Uncertainties aside, grasslands are diverse ecosystems on the Coronado, and th reptiles, small mammals, and wintering birds that in habitat them are particularly diverse (Brown 1980; Finch 2004a, b; Barsuto and Hadley 2006; Jones and Lovich 2008; Jones 2010, in press). In summary, grasslands are threatened on many fronts in the Southwest (summaries in Finch 2004a, b), but the role of climate change is complex and uncertain; however, a hotter, drier environment itself can also affect many terrestrial wildlife species negatively, including many grassland birds (Bock and Bock 1999).


Vulnerability assessments are a requirement of the Forest Service Climate Change Scorecard, but have not been completed for the Coronado; however, there is guidance (Glick et al. 2011), and viability assessment has been partially accomplished through the Land and Resource Management Plan appendix on climate change (U.S. Forest Service 2011) and species vulnerability assessment (Coe et al., in prep; Bagne et al. 2011; Davison et al. 2012). For the latter documents, a few species were selected for the prototype program on the Coronado. All 15 species analyzed were considered to be vulnerable to climate change (Davison 2012; Coe In prep.) using the System for Assessing Vulnerability for Species (SAVS) approach (Bagne et al. 2011).  Each species was given a vulnerability score (index) that ranged from 1 (slightly vulnerable) to 10 (highly vulnerable). The species with the highest vulnerability indices were Yellow-billed Cuckoo (8), Chiricahua Leopard Frog (9), and Mexican Gartersnake (10). These are the only species of those assessed that are federally listed as threatened, endangered, or candidates under ESA, and are the species with the closest ties to a riparian or aquatic environment (with the exception of the American Bullfrog, an aquatic, invasive species, which had the second lowest score). These vulnerability indices do not bode well for rare, native, aquatic species.


Climate change is changing the face of biodiversity at a global scale. Scientists recognize that climate change is increasing the rate of extinctions both locally and globally (Currie 2001; Thomas et al. 2004; Gibbons et al. 2000; Lannoo 2005; Sinervo et al. 2010) to the point of recognizing the recent, global loss of species being the only major extinction event due to anthropogenic causes (an online search produces scores of references about the sixth major (or Holocene) extinction). 


Effects of climate change do not necessarily work independently of other factors, resulting in synergistic effects that can exacerbate the effects of climate change. Synergistic effects can be additive, multiplicative, or any combination of interactions. The causes of synergistic effects are often termed “climate change stressors”, and can include urbanization, water diversion, invasive species, grazing, etc. For example, climate change caused drought, and grazing further stressed the already drought-stricken grassland, which in turn caused a significant reduction of grassland birds in areas grazed by cattle Bock and Bock (1999). Literature suggests that invasive species (Rahel and Olden 2008, Fogarty 2010) and wildlife disease (Daszak et al. 2000; Harvell et al. 2002) are also on the increase due to synergism with climate change. It is important to recognize stressors because climate change cannot be reversed at the project level, but certain stressors can be managed to varying degrees. 


The narrative above provides an overview of climate change considerations in the American Southwest, and the responsibility of the Forest Service for integrating climate change science into management, especially at the project level. It also sets the stage for discussions of climate change as they are likely to affect threatened and endangered species in the action area of the proposed project. It also gives us the basis for developing conservation measures to manage for threatened and endangered species, and retain biological diversity (see Hannah et al. 2002a, b; Hunter et al. 2010), as well as adaptive management options (Peterson et al. 2011). It must be realized, however, that there are physiological and other constraints to species adaptability. For example, some species cannot shift elevation or range to adapt (Forero-Medina et al. 2010), and such is the case for those species in the northern Santa Rita Mountains. General effects are discussed below, but species-specific effects were discussed above for each species in the Federally Listed Species and Designated or Proposed Critical Habitat section.


For terrestrial ecosystems, the environment is expected to get hotter and drier due to an increase in mean annual temperature and reduced annual precipitation. The action area is dominated by semi-desert grasslands, with inclusions of Madrean encinal woodlands, especially as stringers of larger trees along drainages (McLaughlin and Van Asdall 1977). In and near the footprint of the mine there are currently no perennial streams, so most of the riparian habitat is limited to larger (than upland) oak trees, and a few deciduous trees in the major drainages. Uplands that are grasslands are dominated, or likely to become dominated after mine implementation, by Lehmann lovegrass, a non-native species that has been spreading in the area. Although the Rosemont Copper Company will produce an invasive species management plan, history has shown that the invasion by Lehmann lovegrass may be inevitable. There has been little research on the effects of this grass, although Litt and Steidl (2011) have shown that small mammal communities are different in Lehmann lovegrass-dominated grasslands than native grasslands in southeastern Arizona. It is possible that Lehman lovegrass can be managed by prescribed burning, wildfire, or grazing to open the canopy, so that the habitat more naturally approximates a native bunchgrass life form structure (Litt and Steidl 2011).


The xeroriparian habitats in the immediate vicinity of the proposed project would likely decline in quality for wildlife due to altered surface flow (per Mine Plan of Operation) and groundwater drawdown because of the pit lake. If increased evapotranspiration of climate change is added to this, there is a synergistic effect that will likely cause a reduction in growth, or increase in mortality, of large oak and deciduous trees. The large trees in the vicinity of ephemeral drainages are important structural components for wildlife, and many species of riparian birds have been documented using ephemeral drainage riparian areas in the project area, including the Yellow-billed Cuckoo (Russell et al. 1977). Coleman’s Coral-root, a rare plant with population viability concerns, also occurs in ephemeral riparian areas, and has a complex (and possibly sensitive) symbiotic association with oaks and fungi (Baker 2003; Catling 2004; Coleman 2002; Leake 1994).


How climate change relates to mine-related effects to Empire Cienega, Las Cienegas National Conservation Area, and springs, seeps, and streams within the action area is more difficult to assess. It has been pointed out that there are uncertainties in the models used to predict effects to these outlying areas, and it would seem that adding more uncertainties of climate change into the existing models is not prudent; the result of adding climate change to the model would result in extremely low confidence in the model output (concurrence to this statement was given by the Coronado hydrologist). However, effects of climate change to these areas—increased annual temperature, decreased precipitation (including summer storm floods that do little to add to the local water table), increased evapotranspiration, and increased drought cycles—is inevitable. Of course, climate change is happening and will continue to happen with or without the proposed project. This must be viewed holistically for its qualitative synergistic effects, because it is not possible to make accurate predictions about when off-site areas would be affected or to what degree. Also, there is uncertainty how threatened and endangered species will be affected (except that unmitigated, effects would be declines in species and habitats) and when the effects would take place.The effects of climate change in valley riparian areas, such as the loss of aquatic habitat and native fishes, frogs, and gartersnakes, are already apparent.


Despite a rather ominous outlook for plants and animals under climate change, there are many mitigations and conservation measures that can be developed to help ameliorate the situation. There are already many design criteria built into the MPO of the proposed project. For example, dry-stack tailings help to conserve water. Additionally, stormwater that is being diverted can be used to benefit aquatic organisms. As an example, stock tanks that are kept filled with water can be used as outdoor ranariums for propagating Chiricahua Leopard Frogs and can function as emergency drought relocation ponds. A monitoring and conservation plan for invasive species can keep check on Lehmann lovegrass and American Bullfrogs. Over-arching design critera and species-specific conservation measures are outlined in other parts of this BA; however, it is also important for the proponent of the proposed project to demonstrate how they are managing for sustainable operations (i.e., reducing the environmental footprint through recycling, carpooling, minimizing greenhouse gases, etc.), a requirement of the climate change scorecard.













From: Jones, Larry -FS
To: Everson, Beverley A -FS
Cc: Shafiqullah, Salek -FS; Ruyle, Jennifer -FS
Subject: RE: Rosemont SWCA and Forest Core IDT meeting on June 14 and 15 for completion of FEIS
Date: Monday, June 04, 2012 9:18:05 AM


We have a Natural Resources staff meeting previously scheduled for Thursday (affects Salek, also)
at 9-11:00. Our supervisor, Jennifer Ruyle, is cc’ed. I have a non-refundable airplane ticket for
personal biz on Friday, so could not make that date anyway. Both dates were scheduled months
ago and on our NatRes sign-out board. FYI, wildlife doesn’t have any extended team members
within the Forest Service. Debbie Sebesta was removed and Rick retired. I do talk frequently with
SWCA, however. Sorry for any inconvenience.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Everson, Beverley A -FS 
Sent: Thursday, May 31, 2012 4:44 PM
To: Kriegel, Debby -FS; Jones, Larry -FS; Roth, Melinda D -FS; Shafiqullah, Salek -FS; Davis, Sarah L -
FS; Keyes, Walter -FS; Gillespie, William B -FS; Copeland, James -FS; Campbell, Andrea W -FS; 'Melissa
Polm'
Subject: Rosemont SWCA and Forest Core IDT meeting on June 14 and 15 for completion of FEIS
 
RCP Team,
 
This is an invitation to an SWCA/Forest Rosemont IDT meeting on June 14 and 15, to discuss
revision of the DEIS, in particular Chapter 3, as we move to Final.  The goal of the meeting is to
make sure that the Coronado team and SWCA team are on the same page and in agreement on the
final rewrite of the EIS.  More details of the meeting will be coming, however, I want to advise you
of the meeting now so that you have some time to get it on your calendar.  The meeting will be
held on Lodge on the Desert on Alvernon.
 
Jim has identified this meeting as a priority.  If you have a another priority that is in conflict with
the meeting, please discuss the conflict with your supervisor, and also let me know.  Also, as the
meeting agenda is fleshed out, consider what extended team members may be needed for
attendance in at least portions of the meeting.   Although the idea has not really been implemented
previously, Jim had directed core team members to oversee extended team members work
assignments, as outlined in Attachment 1 of the January 31, 2012 Rosemont team direction letter,
which I have enclosed.  With this meeting, it will be the core team members responsibility to
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inform the extended team members they oversee of the meeting dates, and with further
information on the meeting, whether or not these team members need to attend.
 
Please let me know if you have questions about this meeting or my direction concerning extended
team member notification.
 
Bev








From: Jones, Larry -FS
To: Angela Barclay; brocious@base.sao.arizona.edu; cbeck@azdot.gov; daniel_j_moore@blm.gov; dt1@azdeq.gov;


David.Jacobs@azag.gov; falco@cfa.harvard.edu; gfleming@asmi.az.gov; Julia.Fonseca@pima.gov;
JWindes@azgfd.gov; karen.howe@tonation-nsn.gov; david.stine.1@ang.af.mil; safabritz@azwater.gov;
lee.allison@azgs.az.gov; Leslie.Ethen@tucsonaz.gov; LSwartzbaugh@asmi.az.gov;
Marjorie.E.Blaine@usace.army.mil; nicole.ewing-gavin@tucsonaz.gov; ohenderson@ci.sahuarita.az.us;
rcasavant@azstateparks.gov; rsejkora@azstateparks.gov; stahle@ci.sahuarita.az.us; TEmery@azdot.gov;
scott_stonum@nps.gov; darla_sidles@nps.gov; Nicole.Fyffe@pima.gov; twade@azgfd.gov; Roth, Melinda D -FS;
jsorensen@azgfd.gov; Jonathan Rigg; Brian.Powell@pima.gov; Jeff_Simms@blm.gov; Marcia_Radke@blm.gov;
scott_stonum@nps.gov; lpollock@azgfd.gov; jason_douglas@fws.gov


Cc: Ruyle, Jennifer -FS; Everson, Beverley A -FS
Subject: Mitigation Tables for Rosemont Coop Agencies
Date: Tuesday, June 26, 2012 3:58:56 PM
Attachments: Draft Agenda coop agency meeting 11 June 2012_V2.docx


DRAFT_DELIBERATIVE_CoopAgencyMitigationTable.xlsx
MasterMitigationMonitoringTableJuly2012.docx


Cooperating agencies for proposed Rosemont copper mine project:
 
Attached is a draft agenda for the next coop agency meeting on 11 June 2012 to discuss potential
mitigations for the proposed Rosemont copper mine, plus two draft mitigation tables. If  you have
suggestions for the agenda, forward to me, or we can just adjust the agenda when we converge.
This meeting does not have to have the “kick-off meeting” structure of the last one, so we can
modify the agenda to suit our needs.
 
The Master Mitigation Monitoring Table (MMMT) is the table that was developed during
interdisciplinary team (IDT) work internally and with the proponent. The second is the Draft
Deliberative Working Table for Cooperating Agencies (Coop Table). The Coop Table is what I put
together after our last meeting. It includes mitigation suggestions from the Biological Assessment
(Conservation Measures already agreed to by the proponent), the AGFD and FWS letters, some
ideas that were suggested earlier by coop agencies, ideas brought up earlier in IDT discussions, and
what I gleaned out of our 11 June 2012 meeting. It is meant to be a working draft and a starting
point (in addition to the MMMT).
 
Thanks. See you 9 July at the AGFD conference room at 0900.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Friday, June 22, 2012 4:09 PM
To: Jones, Larry -FS; brocious@base.sao.arizona.edu; cbeck@azdot.gov; daniel_j_moore@blm.gov;
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Cooperating Agency Meeting, Proposed Rosemont Copper Mine





Agenda





Conservation and Mitigation Measures for Impacts to Plants and Animals 





11 June 2012


Arizona Game and Fish Department, Tucson





We will plan to meet all day, with a lunch break at 1130. If it can be wrapped up by 1200, we will adjourn at that time. Fish and Wildlife Service (not a cooperating agency) is also invited because of overlap with ESA species requiring conservation measures. The extended round robin is a chance for the Forest Service, Fish and Wildlife Service, and cooperating agencies to discuss where the agencies would like to go with conservation measures (mitigation and monitoring) for the proposed Rosemont copper mine.





0900 Introduction and round robin 


· Introductions and sign in


· Ground rules 


· Extended round robin:  


· Forest Service (Jones/Roth)


· Arizona Game and Fish Department (Windes)


· Pima County (Fonseca/Powell) 


· Fish And Wildlife Service (Douglas) 


· Other (as appropriate)


1015  Break





1030   State of Conservation Measures


· Review round robin (Roth)


· Overview of species, habitats, and status of Conservation Measures (Jones)





1130  LUNCH





1230  Direction on Monitoring Plans and Biological Monitors (Jones)





1400  BREAK





1415  Putting it all together (Roth)


· Summary


· Assignments and follow-up





1600  ADJOURN










Mitigations


						Potential Mitigation Measures from Cooperating Agencies, Biological Resources, Proposed Rosemont Copper Mine


						DRAFT DELIBERATIVE FOR CO-OP AGENCIES, FWS, and SWCA (26 June 2012 DRAFT)


						N/F			Threat/Loss			Habitat			Species			Mitigation			RCC			Reference			Source			Notes


						?			Loss of 200,000-300,000 agaves			grassland, woodland			LLNB			?						16 May 2012 Letter p. 2			FWS			Large-scale mitigation required for large-scale loss


						F			habitat lost			all			all			Mitigation-compensatory lands/water rights/easements						various			Coop


						F			habitat lost			all			all			Fund habitat enhancement projects						6 April 2012 Letter, p. 3			AGFD


						F			other habitat altered by mines			terrestrial			all			Purchase mining claims from hobby miners						6 April 2012 Letter, p. 7			AGFD


						F			aquatic habitat			aquatic			aquatic 			Support breeding facilities 						6 April 2012 Letter, p. 5			AGFD			e.g., ASDM


						F			population viability loss/information gap			oak drainages			HECO			Surveys in other areas to document occurrence of other populations						early discussions			WestLand


						F			habitat lost			all			Jaguar/Ocelot			Fund recovery actions						16 May 2012 Letter p. 4			FWS


						F			food resource lost			terrestrial			LLNB			Increase agave density 						6 April 2012 Letter, p. 4			AGFD


						F			mortality			desert, grassland			PPC			In-lieu payment to PPC mitigation bank						16 May 2012 Letter p.5			FWS


						F			habitat lost			Madrean encinal woodland, semi-desert grasslands			terrestrial			Fund restoration projects in these two habitat types identified as being out of HRV by CNF IVMPT						6/11/2012 meeting			Coop


						F			habitat lost			grassland			terrestrial 			Fullerton Ranch Land Acquisition			X			P. 102 BA			BA/RCC


						F			habitat lost			grassland			terrestrial, PPC			Helvetia Ranch North Land Acquisition			X			P. 102 BA			BA/RCC


						F			habitat lost			terrestrial, riparian, aquatic 			terrestrial, riparian, aquatic 			Sonoita Creek Ranch Land Acquisition			X			P. 102 BA			BA/RCC			AGFD concurs with value as mitigation land 


						N			failure, noncompliance			all			all			Performance bonds 100 yrs into perpetuity						6/11/2012 meeting			Coop


						N			contamination, drawdown			aquatic, riparian			aquatic, riparian			Seal faults in mine pit						6 April 2012 Letter, p. 5			AGFD


						N			various 			oak drainages			HECO			Fence and monitor populations						Early discussions			CNF


						N			population decline			oak drainages			HECO			Develop conservation agreement						early discussions			WestLand


						N			agaves lost			grassland, woodland			LLNB			Grow , plant, monitor agaves			X			p. 114 BA			BA/RCC			AGFD concurs


						N			mortality			terrestrial			PEIM			complete pre-survey, avoid						early discussions			CNF


						N			mortality			desert, grassland			PPC			Minimal ground disturbance			X			P. 119 BA			BA/RCC


						N			mortality			desert, grassland			PPC			Pre-survey, avoid, transplant PPC			X			P. 120 BA			BA/RCC


						N			loss of talus			talus slopes 			talussnails			protect talus slopes from mining activities						Early discussions, also 16 May 2012 Letter p.10			CNF/FWS


						N/A			?			?			CLF?			Fund a position for developing safe harbor agreements						6 April 2012 Letter, p. 7			AGFD


						NF			population decline			oak drainages			HECO			Avoid populations with largest possible no-touch buffer on-site and other Santa Rita population						early discussions			CNF


						NF			population viability loss/information gap			oak drainages			HECO			Camera monitoring to determine herbivory causes and pressure						email to CNF			RCC


						NF			population viability loss/information gap			talus slopes 			talussnails			Fund to research genetic/anatomical relationships of talussnails in Santa Ritas 						early discussions			CNF			Extensive sampling required


						V			light pollution			all			all			Low lighting levels (Lighting Plan)			X			p. 114 BA			BA/RCC


						V			fragmentation, road mortality			terrestrial, riparian			all; esp. Jaguar, Ocelot			Roadway crossing structures						AGFD/FWS letters			AGFD/FWS			FWS letter with recommended specs, p. 4-5


						V			groundwater drawdown			aquatic, riparian			aquatic, riparian			Install,  monitor Cienega/Davidson flow gauge for flow, contaminants						FWS, AGFD, some verbiage in BA			Coop			Lots of input on this issue, but nothing refined, designed


						V			drawdown, drought			aquatic, riparian			aquatic, riparian			Supplement water in Cienega Creek						6 April 2012 Letter, p. 5			AGFD


						V			drawdown, drought			aquatic, riparian			aquatic, riparian			Cienega Creek conservation project funding						6 April 2012 Letter, p. 5			AGFD


						V			groundwater drawdown			wetland			CAUL			Salvage, transplant into restored wetland nearby									CNF			Population(s) expected to be lost in vicinity (Scholefield Spring, ?)


						V			aquatic habitat			earthen stock tank			CLF			Greaterville Tank management			X			p. 104 BA			BA/RCC


						V			aquatic habitat			earthen stock tank			CLF			Pipeline to West California Gulch Tank			X			p. 104 BA			BA/RCC


						V			aquatic habitat			earthen stock tank			CLF			Manage 2 tanks on Rosemont Ranch			X			p. 104 BA			BA/RCC


						V			die-off, drought			earthen stock tank			CLF			Monitor frog populations			X			p. 105 BA			BA/RCC


						V			invasive species			earthen stock tank			CLF			Manage/monitor invasive species			X			p. 105 BA			BA/RCC


						V			aquatic habitat			earthen stock tank			CLF			Redesign stocktanks to accommodate cattle and CLF						6 April 2012 Letter, p. 6			AGFD


						V			drawdown, runoff			hydrology			CLF			Monitor ground, surface water			X			p. 105 BA			BA/RCC


						V			aquatic habitat			wildlife waters			CLF, especially			Design frog ponds from redirected runoff downstream 						Verbally proposed to RCC, previously			CNF


						V			poor water quality and quantity			aquatic			fishes			Fund AGFD to conduct a health assessent of native fish in area						16 May 2012 Letter p.7			FWS


						V			stream damage			streams			fishes			Protect streams						6 April 2012 Letter, p. 5			AGFD


						V			offset aquatic loss			aquatic			HWU			Propagate Cienega Creek HWU and determine genetics of other populations						16 May 2012 Letter p.7			FWS


						V			invasive species			lotic			invasive fishes			Construct fish screen at the Del Lago Diversion Dam						16 May 2012 Letter p.7			FWS


						V			disturbance			adit			LLNB			Re-route Arizona Trail			X			P. 115 BA			BA/RCC			AGFD letter concurs


						V			loss of native plant diversity			all			native plants			Sample native vegetation						early discussions and 6/11/2012 meeting			CNF/Coop


						V			loss of native plant diversity			all			native plants			Use local seed sources						early discussions and 6/11/2012 meeting			CNF/Coop


						V			loss of native plant diversity			all			native plants			Seed, plant with all common species						early discussions and 6/11/2012 meeting			CNF/Coop


						V			altered habitat			riparian			riparian			Monitor and repair riparian habitat						16 May 2012 Letter p.6			FWS


						V			habitat lost			grassland			terrestrial			Rosemont Ranch Lands 			X			p. 104 BA			BA/RCC


						V			wetlands lost			wetland			wetland, CAUL, HWU			Enhance/restore/build wetlands						various			Coop


						V?			roosts lost			adits, caves			bats (?)			Build artificial roosts						6 April 2012 Letter, p. 5			AGFD


						VF			ground disturbance, invasive species			all			all			Support invasive species eradication projects						various			Coop


						VF			habitat lost			all			all			RCC withdrawal of other mining claims						6/11/2012 meeting			Coop


						VF			aquatic habitat			aquatic			aquatic 			Create refugia and breeding facilities						6 April 2012 Letter, p. 5			AGFD


						VF			loss of  wildlife recreation			all			game, watchable			?						6/11/2012 meeting			Coop			offset hunting, wildlife-viewing 


						VF			habitat lost			all			Jaguar/Ocelot			Fund for camera monitoring			X			p. 112 BA			BA/RCC			Prob to U of A ongoing project
































Notes


						1			Large, overarching mitigations/design features generally not included


						2			Does not (or minimally) overlap with the "Mitigation Table"


						3			Does not include process or concept (e.g., "use adaptive management" and "prioritize species")


						4			"Source" does not indicate priority or hierarchy; for tracking purposes only (hence, hidden)


						5			Similar items may be lumped, such as several references to purchasing conservation land or water rights


						6			Non-specific measures are not included, such as "include mitigation for species in footprint"








codes


						Code			Description


						AGFD			Arizona Game and Fish Department


						ASDM			Arizona-Sonora Desert Museum


						BA			Biological Assessment, June 2012 (includes CNF)


						CAUL			Carex ultra


						CLF			Chiricahua Leopard Frog


						CNF			Coronado NF


						Coop			Topics brought up by a variety of cooperating agencies (may also include CNF, FWS, contractors, public, others)


						FWS			US Fish and Wildlife Service


						HECO			Hexalectris colemanii (Coleman's Coral-root)


						HRV			Historic range of variability


						HWU			Huachuca Water Umbel


						IVMPT			CNF's Integrated Vegetation Management Planning Team


						LLNB			Lesser Long-nosed Bat


						N/F			On- (N) or Off- (F) site Mitigation V = vicinity (may include on-site); VF = onsite to offsite


						PEIM			Pectis imberbis


						PPC			Pima Pineapple Cactus


						RCC			Rosemont Copper Company (X in column means RCC agreed to mitigation)










Rosemont Copper Project Mitigation Measures and Monitoring Requirement Compilation


			0Issue/Source


			Mitigation Measure/Monitoring Activity


			Monitoring Responsibility/Action Notes


			Mitigation Timing/Duration


			Monitoring Schedule/Reporting Procedure





			Chapter 2 Design Features





			


			Process Water Control:  containing the process water in engineered structures, such as tanks, pipes, sumps, lined ponds, lined ditches, and a lined heap leach pad, and maintaining the water content of the dry-stack tailings at a level that reduces seepage from the dry stack tailings facility


			RCC


			Incorporate into Final Design, Construction Phase, Operations Phase


			





			


			Groundwater Quality Control: 


· monitoring of the seepage and leakage detection systems required to be designed into processing facilities by the applicable permits.


· acid rock drainage protection and monitoring program


· Monitoring to ensure that offsite groundwater quality 
is not impacted beyond the level allowed by the aquifer protection permit would be accomplished through the installation and scheduled sampling and testing of specific groundwater monitoring wells, in accordance with the requirements of the aquifer protection permit


· monitoring and testing required by the aquifer protection permit following mine closure, and capture of possible impacted mine site groundwater by localized groundwater flowing into the pit


			ADEQ/ADWR


			Incorporate into Final Design, Construction Phase, Operations Phase


			





			


			Stormwater Quality Control:


· Stormwater (contact water) from the mine pit, ore processing facilities, and mine maintenance plant areas would be prohibited from surface discharge by the stormwater permit


· Stormwater from the waste rock and tailings facilities, including the waste rock buttresses that are not reclaimed or stabilized, would be routed to sediment control structures, where any overflow discharging offsite would be monitored for chemical and sediment content in accordance with Arizona Department of Environmental Quality’s mining stormwater general permit


· Active stormwater control would continue after the mine closes, as required by the Arizona Department of Environmental Quality’s mining stormwater general permit and the erosion control provisions of the mine land reclamation plan, administered by the Arizona State Mine Inspector


· Compliance point dam for water quality monitoring


			ADEQ/ASMI


			Incorporate into Final Design, Construction Phase, Operations Phase


			





			


			Reclamation Plan:


· Need details from revised reclamation plan


			


			


			





			


			Dry-Stack Tailings


			


			


			





			


			Plants and Animals:


· Revegetate disturbed areas with native vegetation, excluding the pit area (Reclamation Plan).


· Process water ponds would be enclosed, covered, or otherwise managed to protect wildlife and livestock


· Location and construction criteria for project facilities would prevent deleterious exposure of livestock, wildlife, and birds to toxic chemicals or hazardous conditions created by, used in, or resulting from processing operations


· Fence selected exclusion areas of highest value riparian habitat to restrict livestock access from breeding areas for sensitive wildlife species


· Rosemont Copper would monitor disturbed and revegetated areas associated with mine activities for noxious and invasive weeds and would take action to prevent, eliminate, or control weeds should they occur


· In order to reduce or avoid impacts to habitat specific to rocky slopes on the east side of the Santa Rita Mountains, including talus slopes, the west side pit operations power loop would be located within the disturbance perimeter of the ultimate pit and diversion structures.


· Invasive Species Control Plan (need this):





			ASMI


			


			





			Air Quality





			MPO; AQ Permit Application; DEIS CH. 3


			Operational and engineering controls for controlling fugitive dust associated with the tailings. These dust control measures will consist of the following controls:


Buttresses constructed of waste rock material will be used to break up air flow and reduce exposure of large areas of tailings to windy conditions.


The moisture content of the tailings will be sufficient to ensure that dust is not generated on the conveyor belts or during the stacking operations. 


Tailing will be stacked using a tripper arrangement on mobile conveyors. This method allows placement of the tailings in an irregular shape to break up air flow patterns. The tripper also reduces the need for wheeled vehicles to drive across the tailings.


Materials from the grinders will be such that 80 percent of the material will pass 
150 mesh (0.0041 inch), rather than the conventional tailings size of 80 percent passing 250 to 325 mesh (0.0025 to 0.0017 inch). The larger size of the material will reduce the likelihood of the tailings’ becoming airborne.


Application of a binder material (such as Enviro Tac) to the surface of the tailings, agglomeration chemical to lines within the conveyor system to make larger overall grain size in the placed tailings, or the use of water to suppress dust emissions.


			RCC/ADEQ/PCC/CNF





Shall include applicable air emission and dust control standards in design specifications and will


monitor/inspect project sites.


			Incorporate into Final Design, Construction Phase, Operations Phase


			Confirm and document during design approval.





Project managers / inspectors shall periodically


conduct physical monitoring at project sites during


construction and operations phases and document results in project file.





			MPO; AQ Permit Application; DEIS CH. 3


			Water sprays will be used to control dust emissions at the primary crusher dump pocket, and wet scrubbers will be used in the primary crushing building and crushed-ore stockpile building and tunnels. Use of point source pollution control equipment on all process equipment with significant emissions potential (under Pima County Code 17.04.304(A)(212), “significant” means in terms of the potential of a source to emit more than 15 tons per year of PM10):


Dust will be controlled with the use of various wet scrubber dust collection systems. These scrubber systems have a 100 percent capture efficiency of dust pickups, which directs the PM entrained in the air to the scrubber with a 99 percent control efficiency (rated and operating for processing). Specific wet scrubber dust collection systems, the emission points controlled, the respective exhaust flow rates in actual cubic feet per minute, and the voluntarily accepted PM10 grain loading/limits in pounds of PM10 per hour (pounds per hour) for the project are as follows:


· Crushing area scrubber controls the primary crusher, crusher discharge hopper to crusher discharge feeder, and crusher discharge feeder to stockpile feed conveyor (exhaust flow rate = 18,000 actual cubic feet per minute and PM10 grain loading/limit = 1.28 pounds per hour)


· Stockpile area scrubber controls the stockpile feed conveyor to stockpile tripper conveyor, stockpile tripper conveyor to covered coarse ore stockpile, and general ventilation of the stockpile building (exhaust flow rate = 36,500 actual cubic feet per minute and PM10 grain loading/limit = 2.59 pounds per hour)


· Reclaim tunnel scrubber controls reclaim feeders to reclaim conveyor (exhaust flow rate = 15,000 actual cubic feet per minute and PM10 grain loading/limit = 1.07 pounds per hour)


· Pebble crusher area scrubber controls the pebble crusher, reclaim conveyor to semiautogenous grinding mill feed conveyor, pebble conveyor no. 2 to semiautogenous grinding oversize surge bin, semiautogenous grinding oversized surge bin to pebble crusher feeder, pebble crusher to pebble conveyor no. 3, and pebble conveyor no. 3 to semiautogenous grinding mill feed conveyor (exhaust flow rate = 22,000 actual cubic feet per minute and PM10 grain loading/limit = 1.56 pounds per hour)


· Copper concentrate scrubber 1 controls the copper concentrate conveyor to copper concentrate loadout stockpile, copper concentrate loadout stockpile to shipment truck via front-end loader, and general ventilation of the copper concentrate loadout building (exhaust flow rate = 50,000 actual cubic feet per minute and PM10 grain loading/limit = 3.55 pounds per hour)


· Copper concentrate scrubber 2 controls the copper concentrate conveyor to copper concentrate loadout stockpile, copper concentrate loadout stockpile to shipment truck via front-end loader, and general ventilation of the copper concentrate loadout building (exhaust flow rate = 50,000 actual cubic feet per minute and PM10 grain loading/limit = 3.55 pounds per hour)


· Molybdenum scrubber/electrostatic precipitator controls the molybdenum concentrate dryer (exhaust flow rate = 500 actual cubic feet per minute and PM10 grain loading/limit = 0.02 pounds per hour)


Dust will also be controlled with the use of various dust collector systems. These dust collection systems have a rated and operating control efficiency of 99 to 99.9 percent. Specific dust collector systems, the emissions points controlled, their respective exhaust flow rates (actual cubic feet per minute) and the voluntarily accepted PM10 grain loading/limits in grains per dry standard cubic foot for the project are as follows:


· Molybdenum dust collector controls the molybdenum concentrate dryer to molybdenum concentrate bin and molybdenum concentrate conveyor to molybdenum packing and weigh system (exhaust flow rate = 1,500 actual cubic feet per minute and PM10 grain loading/limit = 0.010 grains per dry standard cubic foot)


· Laboratory dust collector 1 controls laboratory equipment (exhaust flow rate = 10,000 actual cubic feet per minute and PM10 grain loading/limit = 0.005 grains per dry standard cubic foot)


· Laboratory dust collector 2 controls laboratory equipment (exhaust flow rate = 10,000 actual cubic feet per minute and PM10 grain loading/limit = 0.005 grains per dry standard cubic foot)


· Laboratory dust collector 3 controls laboratory equipment (exhaust flow rate = 10,000 actual cubic feet per minute and PM10 grain loading/limit = 0.005 grains per dry standard cubic foot)





			ADEQ/PCC/CNF





Shall include applicable air emission and dust control standards in design specifications and will


monitor/inspect project sites.


			Incorporate into Final Design, Construction Phase, Operations Phase


			Confirm and document during design approval.





Project managers / inspectors shall periodically


conduct physical monitoring at project sites during


construction and operations phases and document results in project file.





			MPO/AQ Permit Application; DEIS CH. 3


			Emissions of VOCs and hazardous air pollutants resulting from the mix tanks and settlers used in the solvent extraction system are controlled by the use of covers. The use of covers is estimated to reduce the fugitive VOC and hazardous air pollutant emissions by 67 percent.


Containment (via water sprays or physical enclosures) on processes with low emissions potential;


Emissions of PM resulting from the unloading of concentrate ore to the primary crusher dump hopper will be controlled with water sprays. Spray systems at transfer points and material handling operations are estimated to reduce fugitive dust emissions by 70 to 95 percent (U.S. Environmental Protection Agency 1995).


The coarse ore stockpile and concentrate loadout areas are contained within the enclosed stockpile building. The enclosed building would include a four-walled structure, covered by a roof, and access to the interior controlled by a movable door or flexible strip curtains. It would use a discharge grain loading and emission limits that represent voluntarily accepted limits, according to the air permit application. The specific regulatory citation for the applicable requirement is Pima County Code 17.12.190, “Permits containing synthetic emission limitations and standards.” Moreover, the proposed method to demonstrate compliance with these voluntarily accepted emission limitations is U.S. Environmental Protection Agency Reference Method 5 or 17, in accordance with 40 Code of Federal Regulations 60, appendix A. Once the air quality permit is issued, these voluntarily accepted limits/standards will be mandatory, and Rosemont Copper may face enforcement actions such as fines and even permit termination for failing to comply with the standards in the permit.


Use of newer engine designs in mobile sources, which are subject to stricter Federal regulation and result in lower emissions;


Use of Tier 4 emission standards on selected nonroad engines (all except haul trucks and the 2,000 horsepower front-end loaders).


Tier 2 diesel engines will be used for all haul trucks. 


Dust control on access, haul, service, and maintenance roads during construction, operation, and closure periods;


Mine haul roads will be constructed using material excavated within the open pit, which may be crushed and screened to produce a smooth surface.


Haul truck speeds will not exceed 35 miles per hours and will usually be less than 25 miles per hours on ramp gradients of 10 percent or more. 


Dust will be suppressed by wetting the road surface using a fleet of appropriately sized water trucks with up to 30,000-gallon tank capacities. Sufficient watering of unpaved roads can result in a control efficiency of up to 95 percent (U.S. Environmental Protection Agency 2006). The roads at the project site will be watered sufficiently to achieve 90 percent control efficiency.


Compliance with materials safety data sheet specified procedures to reduce the impacts of chemical releases into the atmosphere;


Use of low-sulfur diesel fuel onsite for all stationary equipment;


Proper maintenance of construction equipment and reduction of unnecessary construction equipment idling;


Expedited construction of electrical lines to reduce the need for onsite power generation and associated emissions;


Demonstration of the potential to reduce emissions from the generation of electrical power used by mining and related operations by using alternative methods of power generation, such as solar and wind, to power mine administration buildings;


Design of the project administration building to showcase use of leadership in environmental and energy design and sustainable energy concepts; and


Application of acid leaching solution to the heap using emitters (similar to drip irrigation) to avoid aerosol losses to the wind.


			ADEQ/PCC/CNF





Shall include applicable air emission and dust control standards in design specifications and will monitor/inspect project sites.


			Incorporate into Final Design, Construction Phase, Operations Phase


			Confirm and document during design approval.





Project managers / inspectors shall periodically


conduct physical monitoring at project sites during


construction and operations phases and document results in project file.





			MPO; DEIS CH. 3 CH. 3


			Unpaved roads will be watered to achieve a 90 percent control efficiency of particulate matter (PM2.5 and PM10).


			ADEQ/PCC/CNF





Shall include applicable air emission and dust control standards in design specifications and will


monitor/inspect project sites.


			Incorporate into Final Design, Construction Phase, Operations Phase


			Project managers / inspectors shall periodically


conduct physical monitoring at project sites during


construction and operations phases and document results in project file.





			DEIS CH. 3


			Additional mitigation measures and strategies are currently being evaluated, and further modeling will be conducted to demonstrate that the additional measures have reduced impacts to the National Ambient Air Quality Standards and air quality related values.


			


			


			





			Application for Class II Permit


			“Applicable Regulatory Requirements and Methods for Demonstrating Compliance” (Table 4.1 in Application for a Class II Permit to ADEQ, 11/15/2011)


			ADEQ/PCC/CNF





Shall include applicable air emission and dust control standards in design specifications and will


monitor/inspect project sites.


			Incorporate into Final Design, Construction Phase, Operations Phase


			





			Geology, Minerals and Paleontological Resources





			DEIS CH. 3


			Upon indication or discovery of a cave, sinkhole, underground drainage into a solution cavern or similar karst features, Rosemont Copper would suspend work at that site and contact the designated Forest Service representative to investigate the discovery before work is reinitiated. The designated Forest Service representative would promptly coordinate the investigation with appropriate agency resource specialists. Any natural void in rock that is large enough for a human to enter constitutes a cave. Any collapse feature in or over carbonate rock constitutes a sinkhole.


			RCC/CNF


			Construction Phase, Operations Phase


			Project managers / inspectors shall periodically


conduct physical monitoring at project sites during


ground disturbing activities and document results in project file.





			DEIS CH. 3


			In order to mitigate potential impacts to significant paleontological resources, monitoring by a Forest Service approved paleontologist would occur ahead of ground disturbance in formations with a moderate potential for scientifically significant paleontological resources. Upon discovery of such resources, Rosemont Copper would suspend work at that site and the site would be investigated by the appropriate personnel before work resumes. The designated Forest Service representative would promptly coordinate the investigation with appropriate Forest Service or other specialists.


			RCC/CNF


			Construction Phase, Operations Phase


			Project managers / inspectors shall periodically


conduct physical monitoring at project sites during


ground disturbing activities and document results in project file.





			Groundwater Quality





			DEIS CH. 3


			The design and location of the heap leach facility is designed to collect all possible drainage and solution, is on top of a stable rock location, and will be encapsulated by waste rock to protect from stormwater infiltration up to the maximum reasoned storm event.


			RCC/CNF


			Incorporate into Final Design, Construction Phase, Operations Phase, Post- closure


			





			APP Permit Application (Feb 2009)


			The principal objectives of the groundwater monitoring program are:


To assess changes in groundwater quality and elevations that may be related to potential impacts to wells and springs in and around the Project site;


To obtain ambient data for use in establishing ALs and AQLs in the permit; and


To document groundwater quality before, during, and after operations.





Two forms of monitoring will be performed that include:


APP required monitoring at POC locations at the perimeter of the Project site; and


Discretionary monitoring at other wells.


			RCC/CNF/ADWR





After ALs and AQLs have been set for the POCs, Rosemont will continue with groundwater monitoring at these locations. 





The hydrologic characterization monitor wells are not part of the POC network but instead represent discretionary monitoring points for site characterization. They are designed to provide information during hydrogeologic investigations, allowing for intra-well comparisons.





Inspections and performance monitoring will be performed on each APP Regulated Facility to ensure that BADCT is performing as permitted for protection of groundwater quality.


			Preconstruction for baseline levels, Construction, Operations Phase, and Post-closure


			At this time, the proposed frequency of monitoring at the POC locations is quarterly for indicator parameters (which will be determined during ambient monitoring) and biennial (every two (2) years) for an extended list of constituents. The biennial sampling event shall replace the regularly scheduled quarterly sampling event.





It is anticipated that the hydrologic characterization wells located on private lands will remain in place during the preoperational and initial mine development periods and will be abandoned during project development. The HC wells located on Forest Service land will be closed as required. The two (2) sites listed are proposed to provide upgradient water quality information and monitor ambient water conditions throughout the life of the facility.











			


			


			


			


			





			


			


			


			


			





			


			


			


			


			





			Groundwater Quantity





			DEIS CH. 3


			To the extent possible, diversions to route stormwater efficiently through or around project facilities and to transport runoff water to downstream watersheds will be designed, located, and operated consistent with topography. This is pertinent because the springs downgradient of Davidson Canyon likely have their source from storm flow stored in shallow alluvial sediments.





			RCC/CNF


			Incorporate into Final Design, Construction Phase, Operations Phase


			Project managers / inspectors shall periodically


conduct physical monitoring at project sites during


construction and operations phases and document results in project file.





			DEIS CH. 3


			Rosemont Copper will mitigate the potential effects of mine related pumping on residential water supply wells in the Sahuarita Heights neighborhood by entering into an agreement with the Rosemont United Sahuarita Well Owners. The agreement, which is currently in place, is a legally binding residential well protection plan that has been negotiated and implemented by the United Sahuarita Well Owners group and Rosemont Copper. This well protection plan addresses pump inspection, pump maintenance, pump replacement, well inspection, well maintenance, and well replacement to ensure that residential water wells in the Sahuarita area remain productive throughout the life of minerals production operations. 





			RCC/United Sahuarita Well Owners


			Preconstruction, Construction Phase, Operations Phase


			





			DEIS CH. 3


			Rosemont Copper will implement regional groundwater mitigation measures within the Tucson Active Management Area. The following will be specified in the final MPO, to be approved by the Forest Service before mine construction can begin:


Use available Central Arizona Project water as a source to conduct recharge within Tucson Active Management Area


Recharge will occur as close as possible within the Tucson Active Management Area to the Rosemont Copper supply well field in the area of the cone of depression caused by Rosemont Copper water withdrawal.


To the extent practicable, Central Arizona Project storage credits will be balanced with water to be pumped from mine supply well field, with the intent to maintain a surplus inventory of storage credits prior to pumping groundwater for mineral extraction use.


Maintain water storage and use inventory records to show that Central Arizona Project recharge credits are balanced against groundwater removed from the Tucson Active Management Area.


			RCC/CNF


			Incorporate into Final Design, Construction Phase, Operations Phase


			





			DEIS CH. 3


			For at least 5 years following completion of mining operations, Rosemont Copper will annually fund the U.S. Geological Survey to operate and maintain existing surface water flow measurement gage at Barrel Canyon (09484580). 





			RCC/USGS


			Preconstruction for baseline, Construction Phase, Operations Phase, Post-closure 


			Annual reporting up to 5 years after mine closure.





			DEIS CH. 3


			Rosemont Copper would replace or repair water guzzlers, stock tanks, and other human created water supply structures lost to wildlife or grazing use, whether through direct or indirect project related impacts. The result would be no net loss in the current number of human created water sources for livestock and wildlife. The water source enhancement and mitigation plan would apply to private and public lands contained within Rosemont Copper’s Forest Service grazing permits.


			RCC/CNF


			Incorporate into Final Design, Construction Phase, Operations Phase


			Project managers / inspectors shall periodically


conduct physical monitoring at project sites during


construction and operations phases and document results in project file.





			Soils





			DEIS CH. 3


			The design of the proposed action and other action alternatives includes a mine footprint that is substantially smaller than conventional mines with similar production capacity. This is attributable to the use of dry-stack tailings technology; implementation of 3:1 (horizontal: vertical) side slopes on tailings and waste rock facilities; and a revegetation program on mine waste rock and mine tailings.


			RCC/CNF


			Incorporate into Final Design, Construction Phase, Operations Phase


			Project managers / inspectors shall periodically


conduct physical monitoring at project sites during


construction and operations phases and document results in project file.





			DEIS CH. 3


			The use of dry-stack tailings facilities would also enhance reclamation, compared with the use of traditional tailing settling ponds. Filtered tailings would be transported, spread, and compacted to form an unsaturated, dense, stable tailings stack, which would include a surrounding rock and soil buttress seeded for revegetation. 





			RCC/CNF


			Incorporate into Final Design, Construction Phase, Operations Phase


			Project managers / inspectors shall periodically


conduct physical monitoring at project sites during


construction and operations phases and document results in project file.





			DEIS CH. 3


			Implementation of a mine reclamation plan


			


			


			





			DEIS CH. 3


			Revegetation activities: enhance revegetation efforts, specifications and goals for the salvage, storage, and reuse of growth media (topsoil) from disturbed areas would be developed, with the goal of providing sufficient cover on all disturbed areas to be reclaimed. Unless otherwise specified, Rosemont Copper would provide for a minimum of 1 foot of growth media cover over final waste rock slopes, waste rock surfaces, waste rock benches, completed tailings buttress, water diversion fill slopes, plant site fill slopes, construction laydown areas, facility plant site following final removal of equipment, and temporary roads. The areas to be revegetated would be contoured, graded, prepared, and seeded. Storage of growth media would require placement of growth media stockpiles in locations that are protected from mining operations and associated activities, stable, isolated from surface water, gently sloping, and well drained. Stockpiles would be revegetated with native species no later than the first growth season following construction to minimize erosion. No persistent nonnative species would be used in reclamation except as specifically allowed and approved by the Forest Service, where some locally important nonnative species may already be established. Sediment control structures would be installed or other best management practices implemented as needed to protect growth media from loss. Finally, growth media stockpiles would be used quickly during concurrent reclamation to minimize the length of storage time.


			RCC/CNF


			Incorporate into Final Design, Construction Phase, Operations Phase, Post-closure


			





			


			


			


			


			





			


			


			


			


			





			Surface Water Quality





			DEIS CH. 3


			Diversion of surface water from undisturbed areas of the watershed around mining activities





			RCC/CNF


			Incorporate into Final Design, Construction Phase, Operations Phase, Post-closure


			Project managers / inspectors shall periodically


conduct physical monitoring at project sites during


construction and operations phases and document results in project file.





			DEIS CH. 3


			Segregation of waste rock and encapsulation of rock believed to have the potential to result in acid rock drainage impacts to surface water by waste rock that has acid-buffering characteristics





			RCC/CNF


			Incorporate into Final Design, Construction Phase, Operations Phase, Post-closure


			





			DEIS CH. 3


			Continual testing of waste rock for acid rock drainage potential





			RCC/CNF


			Operations Phase


			





			DEIS CH. 3


			Use of lined ponds and retention of all stormwater flows in contact with ore bodies and other active mining facilities for reuse as process water





			RCC/CNF


			Incorporate into Final Design, Construction Phase, Operations Phase, Post-closure


			Project managers / inspectors shall periodically


conduct physical monitoring at project sites during


construction and operations phases and document results in project file.





			DEIS CH. 3


			Collection of stormwater from tailings and waste rock disposal areas in sediment ponds for further water quality testing prior to discharge to natural drainages





			RCC/CNF


			Incorporate into Final Design, Construction Phase, Operations Phase, Post-closure


			Project managers / inspectors shall periodically


conduct physical monitoring at project sites during


construction and operations phases and document results in project file.





			DEIS CH. 3


			Reuse or recycling of most process water





			RCC/CNF


			Incorporate into Final Design, Operations Phase


			





			DEIS CH. 3


			Revegetation of tailings buttress walls to prevent erosion of sediment during mine operation





			RCC/CNF


			Incorporate into Final Design, Construction Phase, Operations Phase, Post-closure


			Project managers / inspectors shall periodically


conduct physical monitoring at project sites during


construction and operations phases and document results in project file.





			DEIS CH. 3


			Reclamation of mine facilities following mine closure, including seeding and tree planting to control erosion





			RCC/CNF


			Incorporate into Final Design, Construction Phase, Operations Phase, Post-closure


			Project managers / inspectors shall periodically


conduct physical monitoring at project sites during


construction and operations phases and document results in project file.





			DEIS CH. 3; AZPDES Permit Conditions


			Use of best management practices, stabilization measures, and sediment control measures to meet water quality requirements under the General Permit for Stormwater Discharges Associated with Industrial Activities/Mineral Industry





			


			


			





			DEIS CH. 3, SWPPP


			To control surface water contamination from the proposed facilities, a stormwater management and drainage system designed to prevent contamination outside containment areas would be developed. Prudent design criteria and methods developed for each alternative would provide for the appropriate capacity of process water and tailings storage to protect against flooding or overtopping. Where long-term mine facilities would remain, permanent water control structures that may exist beyond the life of the mine would be installed, and periodic monitoring and maintenance of spillways, diversions, and other permanent facilities would be undertaken. 


			RCC/CNF


			Incorporate into Final Design, Construction Phase, Operations Phase, Post-closure


			Project managers / inspectors shall periodically


conduct physical monitoring at project sites during


construction and operations phases and document results in project file.





			DEIS CH. 3


			A plan will be developed to identify and ensure isolation of potentially acid-generating waste rock, prevention of acid generation from mine waste, and additional mitigation measures that would be necessary should prevention measures fail. Water quality in the runoff generated from waste rock and tailings piles would be monitored, and pollutants would be collected and disposed of. Materials would be managed using geochemical analysis and acid-base accounting methods; areas of potential acid generation on the interim and ultimate pit wall would be identified and appropriate management strategies developed. 


			RCC/CNF


			Operations Phase


			Project managers / inspectors shall periodically


conduct physical monitoring at project sites during


construction and operations phases and document results in project file.





			DEIS CH. 3


			As required by law, monitoring of runoff would occur, and should monitoring indicate a failure to comply with Arizona surface water quality standards, Rosemont Copper would comply with all surface permit monitoring, reporting, and contingency conditions. 


			RCC/CNF


			Incorporate into Final Design, Construction Phase, Operations Phase, Post-closure


			





			DEIS CH. 3


			Additionally, these data and reports would be made publicly available through a Rosemont Copper Mine water website. The website would be constructed, updated annually, and maintained by Rosemont Copper, with concurrence by the Coronado. All water related data and reports would be accessible to the general public at this location, including all surface water quality data and monitoring reports.


			RCC/CNF


			Construction Phase, Operations Phase, Post-closure


			Annual updating of water quality information on a specified website.





			DEIS CH. 3


			Rosemont Copper would develop a revegetation plan that includes planting native grasses, shrubs, and trees in order to achieve long-term stabilization of disturbed areas and reduce the potential for erosion and sedimentation. The plan would include specifications and goals for the salvage, storage, and use of growth media from disturbed areas to provide sufficient cover on all disturbed areas to be reclaimed. The areas to be revegetated would be contoured, graded, prepared, and seeded in accordance with the specifications in the approved reclamation plan.





			RCC/CNF


			Incorporate into Final Design, Construction Phase, Operations Phase, Post-closure


			





			DEIS CH. 3; SWPPP


			A stormwater pollution prevention plan that outlines site-specific control measures to regulate stormwater discharges associated with mining activities would be developed in accordance with the mining multisector general permit. A stormwater pollution prevention plan that outlines site-specific control measure to regulate stormwater discharges associated with offsite road and utility construction would be developed in accordance with the construction general permit. Best management practices would be used to control erosion and prevent pollutants, including sediment, from entering surface water. General best management practices to be used would include the following:


Prepare and implement erosion control actions before starting surface-disturbing activities;


Disturb the smallest area practical and implement concurrent reclamation when feasible;


Maintain erosion and sediment control measures until the reclamation effort has met established standards and bonds have been released;


Manage runoff from disturbed areas to reduce sediment from leaving the project area;


Employ good housekeeping methods;


Conduct routine inspections and maintenance;


Use berms and ditches to control runoff from road surfaces;


Install settling basins, hay bales, and/or silt fences to control sediment in ditches;


Use stormwater dispersion terraces, silt fences, gabion sediment traps, and/or straw bale barriers as needed to minimize road runoff onto undisturbed areas between and downhill from roads;


Seed road cuts with an approved seed mix; use hydroseeding on steep or more erodible cuts and fills as appropriate;


Maintain sediment control measures after storm events; and


Monitor effectiveness of ongoing erosion and sediment control measures and modify where appropriate.


			RCC/CNF/ADEQ


			Incorporate into Final Design, Construction Phase, Operations Phase, Post-closure


			Project managers / inspectors shall periodically


conduct physical monitoring at project sites during


construction and operations phases and document results in project file.





			DEIS CH. 3; 404(b)1


			Mitigation measures for impact to waters of the United States include those specifications identified in the Clean Water Act Section 404 individual permit. Mitigation potentially includes the purchase and set aside of offsite mitigation areas, payment in lieu of mitigation to an established restoration program, and/or permittee responsible onsite mitigation.





Mitigation requirements not identified in the 404(b)1





			RCC/CNF/ACOE


			


			





			


			


			


			


			





			Surface Water Quantity





			DEIS CH. 3


			Several mitigation measures will be implemented to minimize impacts to surface water quantity, including the following:


Development of a Rosemont Water Source Enhancement and Mitigation Plan 


Diversion of surface water from undisturbed areas of the watershed around mining activities


Construction of a surface water control dam


Reclamation of mine facilities following mine closure


Replacement of stock tanks that are lost in the project area


Revegetation with native seed mix and tree plantings to reduce the potential for erosion





			RCC/CNF


			Incorporate into Final Design, Construction Phase, Operations Phase, Post-closure


			Project managers / inspectors shall periodically


conduct physical monitoring at project sites during


construction and operations phases and document results in project file.





			DEIS CH. 3


			The Rosemont Water Source Enhancement and Mitigation Plan will be developed to include the expanse of the Rosemont Ranch lands that surround the Helvetia and Rosemont Mining districts and shall demonstrate no net loss in numbers of surface water sources for livestock and wildlife. This includes both seasonal and permanent stock tanks, seeps, and springs. For each individual source of surface water lost to wildlife or grazing use, whether through direct or indirect project related impacts, the Rosemont Water Source Enhancement and Mitigation Plan will identify mitigation sources that will be created to provide a replacement water source in the area impacted. Therefore, the remaining effect would be no net loss of stock tanks in the Rosemont Copper’s Forest Service grazing permits. This mitigation effort will reduce any significant direct loss of stock tanks to negligible levels. This action will not mitigate for any indirect impacts to stock tanks located downstream of and outside the grazing permit area.





			RCC/CNF


			Incorporate into Final Design, Construction Phase, Operations Phase, Post-closure


			Project managers / inspectors shall periodically


conduct physical monitoring at project sites during


construction and operations phases and document results in project file.





			DEIS CH. 3


			As for stormwater diversion, where stormwater rules and management plans allow, diversions consistent with topography shall be designed and operated to route stormwater efficiently through or around project facilities and to transport runoff water to downstream watersheds.





			RCC/CNF


			


			





			DEIS CH. 3


			Reclamation of the mine facility will occur after mine closure in accordance with the final Rosemont Reclamation Plan, which will identify specific areas to be developed for the post-mining land use for surface water drainages. To help mitigate erosion, the reclamation plan will specify the density and sizes of native riparian species to plant along artificial diversions commensurate with the types of vegetation that would naturally occur with that type of flow regime and will specify reclamation goals and methods for the postmining conditions. These mitigation efforts will be developed in cooperation with the Coronado, Bureau of Land Management, U.S. Army Corps of Engineers, U.S. Fish and Wildlife Service, and other agencies as appropriate and will be detailed in a mitigation land plan as required. 





			RCC/CNF/BLM/ACOE


			


			





			DEIS CH. 3


			Additional proposed measures are designed for monitoring surface water resources and include sharing surface water data. For the purpose of obtaining surface water flow data, Rosemont Copper will annually fund the U.S. Geological Survey to operate and maintain the existing surface water flow measurement gage at Barrel Canyon (gage no. 09484580). Rosemont Copper will also perform periodic monitoring and maintenance of spillways, diversions, and other permanent surface water facilities in accordance with specific permit conditions. To share these data, a Rosemont Copper Mine water website will be constructed, updated annually, and maintained by Rosemont Copper, with concurrence by the Coronado. All water related data and reports will be accessible to the general public at this location, including all surface water quantity data and monitoring reports.


			


			


			





			Biological Resources





			DEIS CH. 3


			Rosemont Copper will revegetate disturbed areas with native vegetation, excluding the pit area. This includes linear features such as utilities and pipe lines, which will be reclaimed to avoid fragmentation of native biological communities. Specifications will be included in the Rosemont Reclamation Plan.


			RCC/ASMI


			Operations Phase, Closure


			





			DEIS CH. 3


			Process water ponds, such as raffinate ponds, pregnant leach solution collection ponds, or chemical or fuel storage areas, will be enclosed, covered, or otherwise managed to protect wildlife, livestock, and public safety. Location and construction criteria for project facilities will prevent deleterious exposure of livestock, wildlife, or birds to toxic chemicals or hazardous conditions created by, used in, or resulting from processing operations. Further details are contained in the preliminary MPO.


			RCC/ADEQ/ASMI


			Incorporate into Final Design, Construction Phase, Operations Phase


			





			DEIS CH. 3


			In order to protect wildlife breeding habitat, Rosemont Copper will fence selected exclusion areas of the highest-value riparian habitat to restrict livestock access from critical breeding areas for sensitive wildlife species within the Rosemont Ranch land system. The Rosemont, Thurber, DeBaud, and Greaterville grazing allotment permits will be modified to reflect fence locations and livestock exclusion periods.


			RCC/FS


			Incorporate into Final Design, Construction Phase, Operations Phase


			





			DEIS CH. 3


			Rosemont Copper will monitor disturbed and revegetated areas associated with mine activities for noxious and invasive weeds and will take action to prevent, eliminate, or control weeds should they occur. Methods of control may include removal by hand, spray, mechanical, or other approved methods. An invasive species control plan will be developed that will contain specific measures to prevent, control, and reduce noxious weed introduction and control weeds throughout the project area and that will acknowledge that noxious and invasive weed prevention is preferable to remedial action.


			RCC/FS


			Operations phase and closure


			





			DEIS CH. 3


			Upon indication or discovery of a cave, sinkhole, underground drainage into a solution cavern, or similar karst features, Rosemont Copper will suspend work at that site and contact the designated Forest Service contact to investigate the discovery before work is reinitiated. The designated Forest Service contact will promptly coordinate the investigation with the appropriate agency resource specialists. Any natural void in rock that is large enough for a human to enter constitutes a cave. Any collapse feature in or over carbonate rock constitutes a sinkhole.


			RCC/FS


			Operations phase


			





			DEIS CH. 3


			In order to reduce or avoid impacts to habitats specific to rocky slopes on the east side of the Santa Rita Mountains, including talus slopes, the west side pit operations power loop will be located within the disturbance perimeter of the ultimate pit.


			RCC/FS


			Incorporate into Final Design, Construction Phase, Operations Phase


			





			Cultural Resources





			DEIS CH. 3


			Mitigation measures will be outlined in the Historic Preservation Treatment Plan which includes a Burial Action Plan for human remains.


			


			


			





			Dark Skies





			DEIS CH. 3


			Mine related buildings would be painted or stained to produce flat-toned, nonreflective surfaces, which would have minor, beneficial impacts on dark skies by reducing the potential for building related reflected night lighting.


			


			


			





			DEIS CH. 3


			Physical or chemical dust control agents, organic or inorganic binders, and/or stabilizing polymers would be used to prevent chemical releases into the atmosphere.


			


			


			





			DEIS CH. 3


			Roads, material transfer points, and processing areas would be treated with dust control agents, water sprays, physical covers, and wind barriers.


			


			


			





			DEIS CH. 3


			Acid leaching on the heap leach pile would use drip emitters to prevent or minimize aerosol production and losses to wind.


			


			


			





			DEIS CH. 3


			Light Pollution Mitigation Recommendation Report defines the voluntary employment of equipment and controls to minimize impacts to below the PCOLC. This equipment and controls consists of:





Full cut off, solid state Light Emitting Diode (LED) lighting systems.


High fitted target efficacy (FTE) lighting systems and optics.


Specific purpose lighting systems with optics that match task requirements.


Adaptive lighting controls to dim or extinguish lighting when not needed, and to provide immediate ‘instant on’ emergency or operational lighting.


Where color rendering is needed, use of color tuned solid state light sources for superior energy efficiency and optical control with attenuated short wavelengths to minimize Rayleigh scattering.


When color rendering light is not needed, use of narrow band solid state lighting to emulate low pressure sodium (LPS) but with superior optical and electrical control.


Color adaptive lighting to shift from narrow band amber emissions to higher color rendering light when color rendering is needed.


			


			


			





			Fuels and Fire





			DEIS CH. 3


			Prior to construction, Rosemont Copper will prepare emergency response and contingency plans, including a fire plan. These plans will identify emergency preparedness and emergency contact protocols for fire response. 





			


			


			





			DEIS CH. 3


			Rosemont Copper will monitor disturbed and revegetated areas associated with mine activities for noxious and invasive weeds and will take action to prevent, eliminate, or control weeds if they occur. Methods of control may include removal by hand, spray, mechanical, or other approved methods. 
An invasive species control plan will be developed that will contain specific measures to prevent, control, and reduce noxious weed introduction and control weeds throughout the project area. 





			


			


			





			Hazardous Materials





			DEIS CH. 3


			In order to reduce potential human health and environmental risks, hazardous materials and substances will be managed and contained within facilities that are designed, constructed, and maintained to meet applicable laws and regulations. These facilities will include leak containment and recovery systems as required and adequate stormwater management and drainage systems to prevent contamination of outside containment areas.


			


			


			





			DEIS CH. 3


			Mine Safety and Health Administration regulations require Rosemont Copper to maintain material safety data sheets and keep them available to workers. Material safety data sheets will be provided to appropriate emergency response departments and hospitals and will be available for employees and visitors entering the site.


			


			


			





			Land Ownership and Boundary Management





			DEIS CH. 3


			The sale of the seven currently known mineral survey fractions (approximately 5.5 acres total), plus any additional survey fractions identified by a dependent resurvey, by the Coronado to Rosemont Copper would mitigate the impacts to landownership and meet National Environmental Policy Act requirements for the sale of said fractions.


			


			


			





			Livestock and Grazing





			DEIS CH. 3


			Revegetation activities on reclaimed areas would return reclaimed area to the existing productivity range of 450 to 2,400 pounds of vegetation per acre. 


			


			


			





			DEIS CH. 3


			Rosemont Copper will also implement a voluntary water source enhancement and mitigation plan. For each individual manmade source of seasonal or permanent surface water lost to wildlife or grazing use, whether through direct or indirect project related impacts, new water sources will be created to provide a replacement water source in the area impacted. The water source enhancement and mitigation plan will apply to private and public lands contained within Rosemont Copper’s Forest Service grazing permits.


			


			


			





			Noise





			


			


			


			


			





			


			


			


			


			





			Public Health and Safety





			DEIS CH. 3


			Rosemont Copper will work with local emergency service providers to maintain or increase the appropriate level of service.


			


			


			





			DEIS CH. 3


			Rosemont Copper will comply with Arizona Department of Transportation Encroachment Permit requirements to address State Route 83 improvement issues related to mine operations, such as intersection improvements and development of turn lanes.


			


			


			





			DEIS CH. 3


			To reduce mine related traffic, Rosemont Copper will employ a partial carpool system during the operation phase that would require 75 percent of worker commutes carpool in 5-person vans.


			


			


			





			DEIS CH. 3


			Rosemont Copper will implement regional groundwater mitigation measures within the Tucson Active Management Area by using available Central Arizona Project water as a source to conduct recharge within Tucson Active Management Area (Lower Santa Cruz). Recharge will occur as close as possible within the Tucson Active Management Area to the Rosemont Copper supply well field in the area of the cone of depression caused by Rosemont Copper water withdrawal.


			


			


			





			DEIS CH. 3


			In order to reduce potential human health and environmental risks, hazardous materials and substances will be managed and contained within facilities that are designed, constructed, and maintained to meet applicable laws and regulations. These facilities will include leak containment and recovery systems as required and adequate stormwater management and drainage systems to prevent contamination outside containment areas.


			


			


			





			DEIS CH. 3


			Mine Safety and Health Administration regulations require Rosemont Copper to maintain material safety data sheets and keep them available to workers. Material safety data sheets will be provided to appropriate emergency response departments and hospitals and will be available for employees and visitors entering the mine.


			


			


			





			DEIS CH. 3


			Dust control will be maintained on access, haul, service, and maintenance roads during construction, operation, and closure phases. Dust control methods will be used on the unpaved section of Santa Rita Road, dedicated Bureau of Land Management roads used for access, and Forest Service roads used for project activities on the west side of the Santa Rita Mountains. Methods of dust control could include applying gravel surfacing, applying water to road surfaces, treating road surfaces with dust control agents, and employing other methods specified in the air quality permit. This permit will specify that speed limits within project area will be set at a level that will reduce dust production. Rosemont Copper will also use dust control methods at material transfer points and other point sources at crushing, conveyor, and bulk material handling facilities. These methods include water sprays, physical covers, wind barriers, mechanical controls (such as dust collectors), and other measures that are deemed appropriate and effective and are approved by the Forest Service. Final details will be specified in a dust control plan and in the air quality permit.


			


			


			





			DEIS CH. 3


			Rosemont Copper will follow specified procedures contained in material safety data sheets to reduce impacts of chemical releases into the atmosphere. Materials include chemical or physical dust control agents, organics, inorganic binders, and/or stabilizing polymers.


			


			


			





			DEIS CH. 3


			Rosemont Copper will use low-sulfur diesel fuel onsite for all stationary equipment.


			


			


			





			DEIS CH. 3


			Rosemont Copper will ensure that construction equipment is properly maintained at all times, does not unnecessarily idle, and is tuned to manufacturer’s specifications.


			


			


			





			DEIS CH. 3


			Construction of electric lines will be expedited in order to reduce the need for onsite electrical generation and associated emissions.


			


			


			





			DEIS CH. 3


			Rosemont Copper will demonstrate the potential to reduce emissions from the generation of electrical power used by mining and related operations by using alternative methods of power generation, such as solar and wind, to power mine administration buildings. The project administration building will be designed to showcase use of leadership in energy and environmental design and sustainable energy concepts.


			


			


			





			DEIS CH. 3


			To avoid aerosol losses to the wind, emitters (similar to drip irrigation) will be used to apply acid leaching solution to the heap.


			


			


			





			Recreation and Wilderness





			DEIS CH. 3


			Mitigation would consist of removal of the perimeter fence after mining operations. The removal of the perimeter fence would allow for public access to the area, and the east-west road over the Santa Rita Mountains through Lopez Pass may be reestablished.


			


			


			





			DEIS CH. 3


			At the end of mine operations, all unneeded facilities (plant site and roads) would be removed, and these areas would be naturalized by having their contours restored and by being revegetated with native grasses, trees, and shrubs. This would mitigate the effects from these facilities.


			


			


			





			DEIS CH. 3


			Treating the light-colored upper pit rock would help mitigate visual impacts to recreation settings (see the “Visual Resources” section).


			


			


			





			DEIS CH. 3


			The Forest Service plans to explore the status of geomorphic landform design in the mining industry. If these investigations show that geomorphic landform deign is feasible for the Rosemont Copper Project, the Forest Service will then apply geomorphic principles to at least one alternative. This investigation and potential design work will take place between the DEIS and FEIS.


			


			


			





			DEIS CH. 3


			Rosemont Copper and the Coronado will work together to reduce or eliminate any future development of private lands located on top of waste rock and tailings piles (i.e. Rosemont Ranch) that could compromise reclamation of waste rock and tailing areas over the long term.


			


			


			





			Socioeconomic Resources





			DEIS CH. 3


			Mitigation for air quality, plants and animals, reclamation, recreation, transportation, and visual resources, as well as other offsite mitigation, is intended to mitigate the effects of each of these resources, but it also has the indirect effect of minimizing impacts to socioeconomics in terms of quality of life, and to a certain extent, environmental justice.


			


			


			





			


			


			


			


			





			


			


			


			


			





			Transportation/Access





			DEIS CH. 3


			Developing a carpool system to reduce the amount of worker commute trips on State Route 83 for all phases.


			


			


			





			DEIS CH. 3


			Requiring truck traffic avoids times of high commuter or school bus traffic (delivery schedule)


			


			


			





			


			Constructing four new school bus pullouts on State Route 83


			


			


			





			DEIS CH. 3


			The Arizona Department of Transportation would review and approve the primary access road intersection with State Route 83 as part of its encroachment permit process and may require additional mitigation measures to improve traffic flow and safety. Mitigation measures under consideration include adding passing lanes and shoulders at the proposed primary access road intersection or elsewhere and improving the roadway pavement to accommodate heavy-truck use. 



			


			


			





			DEIS CH. 3


			Wherever practicable, the provision of public access to Rosemont Copper private lands not affected by mine related operations through the Arizona Game and Fish Cooperative Landowner Incentive Program.


			


			


			





			DEIS CH. 3


			Compliance with the Coronado travel management goals where feasible, and where Mine Safety and Health Administration regulations allow, on roads under Forest Service control or jurisdiction within the project area.


			


			


			





			


			


			


			


			





			Visual Resources





			DEIS CH. 3


			Topographic land forming and slope recontouring on the waste rock and tailings piles to recreate or mimic the surrounding natural topography and landscape forms


			


			


			





			DEIS CH. 3


			Planting of trees and shrubs on the waste rock and tailings piles


			


			


			





			DEIS CH. 3


			Treatment (e.g., painting, staining, or desert varnish) of the visible areas of the mine pit and terraced slopes, along with the pit diversion channel, to darken the exposed and unweathered rock, to mimic the surrounding landscape colors


			


			


			





			DEIS CH. 3


			The Forest Service plans to explore the status of geomorphic landform design in the mining industry. If these investigations show that geomorphic landform deign is feasible for the Rosemont Copper Project, the Forest Service will then apply geomorphic principles to at least one alternative. This investigation and potential design work will take place between the DEIS and FEIS.


			


			


			





			DEIS CH. 3 (recommended)


			Rosemont Copper and the Coronado will work together to reduce or eliminate any future development of private lands located on top of waste rock and tailings piles (i.e. Rosemont Ranch) that could compromise reclamation of waste rock and tailing areas over the long term.


			


			


			





			DEIS CH. 3 (recommended)


			Grading to restore a natural-appearing topography would reduce impacts and encourage more natural revegetation in the processing plant site to eliminate artificial landforms resulting from building pads and roads.
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dt1@azdeq.gov; David.Jacobs@azag.gov; falco@cfa.harvard.edu; gfleming@asmi.az.gov;
Julia.Fonseca@pima.gov; JWindes@azgfd.gov; karen.howe@tonation-nsn.gov; david.stine.1@ang.af.mil;
safabritz@azwater.gov; lee.allison@azgs.az.gov; Leslie.Ethen@tucsonaz.gov;
LSwartzbaugh@asmi.az.gov; Marjorie.E.Blaine@usace.army.mil; nicole.ewing-gavin@tucsonaz.gov;
ohenderson@ci.sahuarita.az.us; rcasavant@azstateparks.gov; rsejkora@azstateparks.gov;
stahle@ci.sahuarita.az.us; TEmery@azdot.gov; scott_stonum@nps.gov; darla_sidles@nps.gov;
Nicole.Fyffe@pima.gov; twade@azgfd.gov; Roth, Melinda D -FS; jsorensen@azgfd.gov; Jonathan Rigg;
Brian.Powell@pima.gov; Jeff_Simms@blm.gov; Marcia_Radke@blm.gov; scott_stonum@nps.gov;
lpollock@azgfd.gov; jason_douglas@fws.gov
Cc: Ruyle, Jennifer -FS; Everson, Beverley A -FS; Upchurch, Jim -FS
Subject: RE: Next coop agency bio mitigation meeting for Rosemont set for Monday 9 July 2012 at
0900
 
Attached are the notes/minutes from the previous meeting. For those of you that were in
attendance, please let me know if I need to make any changes before our next meeting.
 
Thanks,
 
Angela M.D. Barclay, M.S.
Senior Natural Resource Specialist


SWCA Environmental Consultants
343 West Franklin Street
Tucson, Arizona 85701
P 520.325.9194 | F 520.325.2033
 


Visit Our Website: http://www.swca.com  
Find us on Facebook: http://on.fb.me/SWCA-Environmental
See us on LinkedIn:  http://www.linkedin.com/company/swca-environmental-consultants
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Wednesday, June 20, 2012 8:12 AM
To: brocious@base.sao.arizona.edu; cbeck@azdot.gov; daniel_j_moore@blm.gov; dt1@azdeq.gov;
David.Jacobs@azag.gov; falco@cfa.harvard.edu; gfleming@asmi.az.gov; Julia.Fonseca@pima.gov;
JWindes@azgfd.gov; karen.howe@tonation-nsn.gov; david.stine.1@ang.af.mil; safabritz@azwater.gov;
lee.allison@azgs.az.gov; Leslie.Ethen@tucsonaz.gov; LSwartzbaugh@asmi.az.gov;
Marjorie.E.Blaine@usace.army.mil; nicole.ewing-gavin@tucsonaz.gov; ohenderson@ci.sahuarita.az.us;
rcasavant@azstateparks.gov; rsejkora@azstateparks.gov; stahle@ci.sahuarita.az.us;
TEmery@azdot.gov; scott_stonum@nps.gov; darla_sidles@nps.gov; Nicole.Fyffe@pima.gov;
twade@azgfd.gov; Roth, Melinda D -FS; Angela Barclay; jeff sorensen (jsorensen@azgfd.gov); Jonathan
Rigg; Brian Powell (Brian.Powell@pima.gov); jeff simms (Jeff_Simms@blm.gov);
Marcia_Radke@blm.gov; scott_stonum@nps.gov; lpollock@azgfd.gov; jason_douglas@fws.gov
Cc: Ruyle, Jennifer -FS; Everson, Beverley A -FS; Upchurch, Jim -FS
Subject: Next coop agency bio mitigation meeting for Rosemont set for Monday 9 July 2012 at 0900
 
Co-op agencies for proposed Rosemont project
 
Mark your calendars for the second cooperating agencies biological resources mitigation for
proposed Rosemont copper mine meeting. Monday, 9 July 2012, at 9:00 AM, for the whole day,
with an hour break for lunch. I will try to clinch AGFD office or some other non-federal building
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venue and send an agenda around (along with the mitigation table, when it is ready). Angela
Barclay will send notes/minutes from the previous meeting. Your doodle-poll response was your
RSVP, but if you did not participate in the poll, but plan to attend, please let me know. Thanks!
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Jones, Larry -FS
To: Holloway Jr, Ed -FS
Cc: Lockwood, Sean -FS; angela barclay (abarclay@swca.com); Roth, Melinda D -FS; Sebesta, Deborah K -FS;


Ruyle, Jennifer -FS
Subject: FW: Rosemont conservation measures summary
Date: Thursday, May 03, 2012 6:22:17 AM
Attachments: Rosemont conservation measures summary_revised acreages.docx


Rosemont conservation measures summary revised acreages.pdf


Ed (and Sean/Debbie)—
 
See below. We are working on conservation measures for the proposed Rosemont copper mine in
the Santa Ritas. The proponents (Rosemont Copper and their biological consultants, WestLand) are
proposing the following modifications as conservation measures for their allotments, to benefit
threatened and endangered species. The entire documents are attached, and the part that mostly
involves your input from a range management perspective is cut and pasted below. Personally, I
am rather leery of the last bullet, as it could be a stepping stone for invasive American Bullfrogs,
Northern Crayfish, (neither of those are established in the area yet, but we know that could just be
a temporary blessing) and perhaps even chytridiomycosis (a devastating disease that affects
leopard frogs…the disease is documented from Las Cienegas but not Santa Ritas, although that
may be a sampling artifact). Also, on that particular note, drinkers are mostly for cattle or
ungulates and bats, rather than frogs and earthen stock tanks aren’t really recreated springs. I
would like to see re-creation of springs and establishment of standing water structures that cater
to leopard frogs and wetland vegetation, but not spatially dispersed or designed as they sound like
they want to do (put in earthen tanks or drinkers across the landscape). I don’t have a problem
with the first three bullets, and now would be a good time to consult on those modifications.
 
So, if we have some time to discuss ASAP, that would be good. We are on the fast track to get the
BA done probably next week (and submit to FWS for initiation of consultation) or very shortly
thereafter.
 
Rosemont Grazing Leases:


·         These grazing leases held by Rosemont cover approximately 15,055 acres of Forest Lands
in the northern Santa Rita Mountains that are outside of the Mine Safety and Health
Administration (MSHA)-regulated perimeter of the proposed mine.  Rosemont will manage
their grazing operations on these lands in a manner that enhances overall habitat values and
that will specifically benefit listed species.  Similar to Pima County’s anticipated benefit
from the management of its grazing lands, Rosemont anticipates a 25 percent conservation
credit for these conservation efforts.  These leased lands are anticipated to provide
approximately 3,760 acres of conservation benefit.  Management activities that will be
implemented on these lands include grazing restrictions (timing and intensity) that are
intended to enhance habitat values by increasing forage production available for wildlife
and will entail suitable agreements that ensure the long-term protection and management of
these grazing lands.


·         Specific management actions on these leased lands will include:
o    An overall reduction in grazing intensity.


o    Modified grazing schedules to reduce grazing during seasonal periods deemed
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Rosemont conservation measures summary


This document summarizes the conservation measures developed by the Rosemont Copper Company (Rosemont) to address potential impacts of activities related to the proposed Rosemont Copper Project on species listed under the Endangered Species Act (ESA). This document describes the conservation parcels Rosemont will purchase and/or manage, and the anticipated conservation benefits these parcels will provide to listed species. The conservation measures described in this document provide the basis for Rosemont’s conservation measures for listed species in support of Section 7 consultation under the ESA.


The conservation measures are presented in three basic formats: conservation benefits to listed species from the purchase and management of conservation lands, specific management actions not associated with particular conservation land parcels, and an ongoing monitoring program.  Each of these is briefly summarized below.


Land Conservation: Seven parcels totaling approximately 4,365 acres have been secured by Rosemont to provide conservation benefits to listed species potentially affected by the proposed Rosemont Project (Figure 1).  In addition, Rosemont is proposing conservation management activities and suitable conservation management arrangements on these lands and portions of its Forest Service grazing allotments, totaling 15,055 acres (Figure 2), to ensure the long-term protection and management of conservation benefits to wildlife in general, and listed species in particular.  An application of a 25-percent conservation credit, similar to the anticipated benefit obtained by Pima County in their Multi-Species Conservation Plan, to the 15,055 acres of Forest Service grazing lands targeted for management activities and long-term protection results in a 3,760 acre conservation benefit.  Thus, total conservation land credits included in this conservation plan are 8,225 acres. Each of the specific parcels is described below along with a list of the conservation benefits they provide to listed species. 


Fullerton Ranch:


· This parcel contains approximately 1,780 acres of semi-desert grassland in the Sierrita Mountains.


· The conservation and management of this parcel could benefit the movement of Jaguar and Ocelot if they occur in this area.


· This parcel contains saguaros and a few agaves that will provide foraging habitat for Lesser long-nosed bat (LLNB).


· Habitat value and prey base on this parcel will be augmented by the following management activities:


· The exclusion of grazing will enhance habitat values by increasing forage production that could benefit the prey base of Jaguar and Ocelot, as well as agave and saguaro production that will benefit Lesser long-nosed bat (LLNB).


· The establishment and maintenance of water features (e.g., cattle tanks or wildlife guzzlers) at a density of 1 to 1.5 per square mile will benefit Jaguar, Ocelot and their prey base, and have the potential to benefit LLNB (see FWS 2012b). 


Helvetia Ranch North:


· This parcel contains approximately 940 acres of semi-desert grassland on the west side of the northern Santa Rita Mountains near the proposed Rosemont infrastructure corridor.


· This property contains suitable Pima pineapple cactus (PPC) habitat and 13 PPC were identified during sample surveys of the property.


· This parcel directly links the Santa Rita Experimental Range to lands administered by the Bureau of Land Management (BLM), providing long-term protection of open space and habitat connectivity in this area, which could benefit the movement of Jaguar and Ocelot in the northern Santa Rita Mountains should this species occasionally occur here.


· This property provides limited late summer foraging habitat for LLNB in the form of agaves and a few saguaros.


· Habitat value and prey base on this parcel will be augmented by the following management activities:


· The modification of grazing practices (see discussion of Rosemont grazing leases) to reduce grazing pressure on native vegetation, including agaves and saguaros, will benefit the prey base of Jaguar and Ocelot in addition to augmenting forage for LLNB. 


· The establishment and maintenance of water features (e.g., cattle tanks or wildlife guzzlers) at a density of 1 to 1.5 per square mile could benefit Jaguar, Ocelot and their prey base, and have the potential to benefit LLNB (see FWS 2012)[footnoteRef:1].  [1:  U.S. Fish and Wildlife Service. 2012. Reinitiation of Biological Opinion on the Las Cienegas National Conservation Area Resources Management Plan (22410-2002-F-0162) in Pima and Santa Cruz Counties, Arizona. Memorandum. Arizona Ecological Services Office. Phoenix, Arizona. 29 pp.] 



Sonoita Creek Ranch:


· This parcel contains a total of approximately 1,200 acres of semi-desert grassland, Madrean evergreen forest, and riparian habitat along upper Sonoita Creek, and includes surface water rights that support two perennial ponds and associated riparian vegetation. 


· This property provides habitat connectivity between the Patagonia and Santa Rita Mountains that could benefit Jaguar and Ocelot.


· This parcel could provide habitat for Mexican spotted owl (MSO) during dispersal and migration and habitat connectivity between the Patagonia and Santa Rita Mountains.


· This property will provide foraging habitat in the form of agaves for LLNB.


· In addition to the general wildlife and riparian values that this parcel provides, Sonoita Creek Ranch has the potential to benefit the conservation of aquatic species, including Gila chub, Gila topminnow, Chiricahua leopard frog (CLF) and Huachuca water umbel, through management and/or reintroduction efforts. 


Rosemont Ranch Lands:


· These properties consist of four distinct parcels on the east side of the Santa Rita Mountains totaling approximately 545 acres of semi-desert grassland. 


· These parcels provide habitat connectivity which could benefit Jaguar and Ocelot.


· Agaves present on these parcels will provide foraging habitat for LLNB.


· Habitat value and prey base on this parcel will be augmented by the following management activities:


· The modification of grazing practices to reduce grazing pressure on native vegetation, including agaves, will benefit the prey base of Jaguar and Ocelot in addition to augmenting forage for LLNB. 


· The establishment and maintenance of water features (e.g., cattle tanks or wildlife guzzlers) at a density of 1 to 1.5 per square mile could benefit Jaguar, Ocelot and their prey base, and have the potential to benefit LLNB (see FWS 2012).


Rosemont Grazing Leases:


· These grazing leases held by Rosemont cover approximately 15,055 acres of Forest Lands in the northern Santa Rita Mountains that are outside of the Mine Safety and Health Administration (MSHA)-regulated perimeter of the proposed mine.  Rosemont will manage their grazing operations on these lands in a manner that enhances overall habitat values and that will specifically benefit listed species.  Similar to Pima County’s anticipated benefit from the management of its grazing lands, Rosemont anticipates a 25 percent conservation credit for these conservation efforts.  These leased lands are anticipated to provide approximately 3,760 acres of conservation benefit.  Management activities that will be implemented on these lands include grazing restrictions (timing and intensity) that are intended to enhance habitat values by increasing forage production available for wildlife and will entail suitable agreements that ensure the long-term protection and management of these grazing lands. 


· Specific management actions on these leased lands will include:


· An overall reduction in grazing intensity.


· Modified grazing schedules to reduce grazing during seasonal periods deemed important for sensitive plant species, including agave.


· Exclusion of livestock from sensitive riparian areas.


· Construction of approximately 25 (approximately 1 per square mile) water sources (e.g., cattle tanks or wildlife guzzlers) that will help mitigate the potential loss of springs as a source of water for wildlife in the Rosemont area.


· The establishment and maintenance of water features (e.g., cattle tanks or wildlife guzzlers) could benefit Jaguar, Ocelot, and their prey base, and have the potential to benefit LLNB (see FWS 2012).


· The management of grazing on these leases will reduce grazing pressure on flowering agave, and thus enhance existing foraging habitat for LLNB.


· The management of these leased lands for cattle grazing will benefit MSO by protecting potential migration and dispersal habitat and providing habitat connectivity to benefit movement among and within habitat patches.


· The management of these grazing allotments will benefit CLF through the maintenance of stock tanks and other water features, some of which currently provide breeding and dispersal habitat. These management actions also include:


· Management of stock tanks in the Greaterville area to support or enhance existing breeding populations in Recovery Unit 2. 


· Enhancement of tanks in the Greaterville area to maintain water levels and to create greater structural heterogeneity within tanks.  


· Fencing of tanks to manage cattle use in the Rosemont and Greaterville areas. 


· Management of vegetation to avoid excessive infringement of the open water areas of tanks in the Rosemont and Greaterville areas.  


· Coordination with United States Fish and Wildlife Service (FWS) and Arizona Game and Fish Department (AGFD) for the introduction or reintroduction of CLFs in the Greaterville area.


· These management efforts for CLF in the Greaterville area will focus on increasing stability of and connectivity between known breeding populations to support the creation and maintenance of a robust metapopulation in this area.


· These leased lands will provide open space and habitat connectivity that could benefit both Jaguar and Ocelot if they occur in this area. 


· Management activities that benefit LLNB roost habitat on Rosemont’s grazing leases and avoid or minimize direct take are identified below


· Helena Mine entrances (R37A, B, and C) used by LLNB will be fenced to prevent access and disturbance by humans and maintain LLNB access to these adits


· Rosemont will relocate a portion of the Arizona Trail to limit visibility of the Helena Mine entrances to hikers, thus reducing possible disturbance to LLNB.


· R2 adit will be fenced or gated, as appropriate, to prevent access and disturbance by humans and to provide access to the adit by LLNB.


· Chicago Mine, in the pit area and where impacts cannot be avoided, will be closed prior to disturbance in the area of Chicago Mine. Closure activities will take place when LLNB are not present in the Chicago Mine.


· The Helena Mine complex and R2 will be monitored annually for LLNB through construction, and then every five years until mine closure. 





Specific Management Actions: In addition to the conservation benefits provided by these parcels, Rosemont activities not associated with specific parcels that have and will continue to benefit listed species are summarized below by species.


Pima pineapple cactus:


· Construction practices along the proposed utility corridors will be employed to keep surface disturbance to the minimum practicable. 


· Known PPC within the utility corridor will be flagged and to the extent possible will be avoided.  These PPC will be protected with clear limit fencing, and construction activity in the vicinity of these plants will be monitored. 


· PPC that cannot be avoided by utility construction will be transplanted within the corridor into suitable habitat.  A monitoring and maintenance program will be initiated to facilitate establishment.  


Chiricahua leopard frog:


· Measures that have already been implemented during the Summer 2011 pre-monsoon season at the known tanks that support breeding populations of CLF include: 


· Coordination for the management of the Greaterville Tank to keep sufficient water in the tank.


· Installation of stormwater Best Management Practices (BMPs) along the drainage that feeds the Greaterville Tank to reduce ash runoff to the tank and frogs therein. 


· Installation of a pipeline to keep sufficient water in the West California Gulch Tank.


Mexican Spotted Owl:


· Rosemont’s proposed lighting plan will minimize, to the extent practicable, disturbance to feeding, nesting, or dispersing MSOs that might be in the vicinity of the Rosemont project.


Jaguar and Ocelot:


· Rosemont will contribute a total of $20,000 to AGFD for ongoing monitoring of Jaguar and Ocelot activity in the Santa Rita Mountains. 


Lesser long-nosed bat:


· Rosemont will implement its concurrent reclamation program as outlined in their Plan of Operations.  As part of this effort they will grow and plant Palmer’s agave into suitable reclaimed areas. Agave planting densities will be consistent with the final Reclamation Plan and Post-Mining Land Use. 


· Rosemont’s proposed lighting plan will minimize, to the extent practicable, disturbance to foraging and commuting LLNB in the vicinity of the Rosemont project. 





Monitoring:  Predicted impacts to aquatic species and the Southwestern willow flycatcher along Cienega Creek and in Empire Gulch are based on predicted groundwater drawdown as a result of the formation of the mine pit lake. The groundwater models constructed for the Rosemont Copper Project produce similar predictions of the extent of groundwater withdrawal from project activities that are robust to changes in the estimates of hydrologic parameters. While these models represent the best scientific data available, some degree of predictive error is inherent in mathematical modeling. As such, Rosemont will monitor changes in groundwater and surface water as a result of mining activities and update both groundwater and surface water models based on data obtained from monitoring efforts. As a result, these efforts will reduce the uncertainties associated with the predicted effects of mining activities on stream flow along Cienega Creek centuries in the future.







ROSEMONT CONSERVATION MEASURES SUMMARY 



This document summarizes the conservation measures developed by the Rosemont Copper Company 
(Rosemont) to address potential impacts of activities related to the proposed Rosemont Copper Project on 
species listed under the Endangered Species Act (ESA). This document describes the conservation parcels 
Rosemont will purchase and/or manage, and the anticipated conservation benefits these parcels will 
provide to listed species. The conservation measures described in this document provide the basis for 
Rosemont’s conservation measures for listed species in support of Section 7 consultation under the ESA. 



The conservation measures are presented in three basic formats: conservation benefits to listed species 
from the purchase and management of conservation lands, specific management actions not associated 
with particular conservation land parcels, and an ongoing monitoring program.  Each of these is briefly 
summarized below. 



Land Conservation: Seven parcels totaling approximately 4,365 acres have been secured by Rosemont 
to provide conservation benefits to listed species potentially affected by the proposed Rosemont Project 
(Figure 1).  In addition, Rosemont is proposing conservation management activities and suitable 
conservation management arrangements on these lands and portions of its Forest Service grazing 
allotments, totaling 15,055 acres (Figure 2), to ensure the long-term protection and management of 
conservation benefits to wildlife in general, and listed species in particular.  An application of a 25-
percent conservation credit, similar to the anticipated benefit obtained by Pima County in their Multi-
Species Conservation Plan, to the 15,055 acres of Forest Service grazing lands targeted for management 
activities and long-term protection results in a 3,760 acre conservation benefit.  Thus, total conservation 
land credits included in this conservation plan are 8,225 acres. Each of the specific parcels is described 
below along with a list of the conservation benefits they provide to listed species.  



Fullerton Ranch: 



• This parcel contains approximately 1,780 acres of semi-desert grassland in the Sierrita 
Mountains. 



• The conservation and management of this parcel could benefit the movement of Jaguar and 
Ocelot if they occur in this area. 



• This parcel contains saguaros and a few agaves that will provide foraging habitat for Lesser long-
nosed bat (LLNB). 



• Habitat value and prey base on this parcel will be augmented by the following management 
activities: 



o The exclusion of grazing will enhance habitat values by increasing forage production that 
could benefit the prey base of Jaguar and Ocelot, as well as agave and saguaro 
production that will benefit Lesser long-nosed bat (LLNB). 



o The establishment and maintenance of water features (e.g., cattle tanks or wildlife 
guzzlers) at a density of 1 to 1.5 per square mile will benefit Jaguar, Ocelot and their 
prey base, and have the potential to benefit LLNB (see FWS 2012b).  











Helvetia Ranch North: 



• This parcel contains approximately 940 acres of semi-desert grassland on the west side of the 
northern Santa Rita Mountains near the proposed Rosemont infrastructure corridor. 



• This property contains suitable Pima pineapple cactus (PPC) habitat and 13 PPC were 
identified during sample surveys of the property. 



• This parcel directly links the Santa Rita Experimental Range to lands administered by the Bureau 
of Land Management (BLM), providing long-term protection of open space and habitat 
connectivity in this area, which could benefit the movement of Jaguar and Ocelot in the northern 
Santa Rita Mountains should this species occasionally occur here. 



• This property provides limited late summer foraging habitat for LLNB in the form of agaves and 
a few saguaros. 



• Habitat value and prey base on this parcel will be augmented by the following management 
activities: 



o The modification of grazing practices (see discussion of Rosemont grazing leases) to 
reduce grazing pressure on native vegetation, including agaves and saguaros, will benefit 
the prey base of Jaguar and Ocelot in addition to augmenting forage for LLNB.  



o The establishment and maintenance of water features (e.g., cattle tanks or wildlife 
guzzlers) at a density of 1 to 1.5 per square mile could benefit Jaguar, Ocelot and their 
prey base, and have the potential to benefit LLNB (see FWS 2012)1.  



Sonoita Creek Ranch: 



• This parcel contains a total of approximately 1,200 acres of semi-desert grassland, Madrean 
evergreen forest, and riparian habitat along upper Sonoita Creek, and includes surface water 
rights that support two perennial ponds and associated riparian vegetation.  



• This property provides habitat connectivity between the Patagonia and Santa Rita Mountains that 
could benefit Jaguar and Ocelot. 



• This parcel could provide habitat for Mexican spotted owl (MSO) during dispersal and 
migration and habitat connectivity between the Patagonia and Santa Rita Mountains. 



• This property will provide foraging habitat in the form of agaves for LLNB. 
• In addition to the general wildlife and riparian values that this parcel provides, Sonoita Creek 



Ranch has the potential to benefit the conservation of aquatic species, including Gila chub, Gila 
topminnow, Chiricahua leopard frog (CLF) and Huachuca water umbel, through 
management and/or reintroduction efforts.  



Rosemont Ranch Lands: 



• These properties consist of four distinct parcels on the east side of the Santa Rita Mountains 
totaling approximately 545 acres of semi-desert grassland.  



                                                           
1 U.S. Fish and Wildlife Service. 2012. Reinitiation of Biological Opinion on the Las Cienegas National 
Conservation Area Resources Management Plan (22410-2002-F-0162) in Pima and Santa Cruz Counties, Arizona. 
Memorandum. Arizona Ecological Services Office. Phoenix, Arizona. 29 pp. 











• These parcels provide habitat connectivity which could benefit Jaguar and Ocelot. 
• Agaves present on these parcels will provide foraging habitat for LLNB. 
• Habitat value and prey base on this parcel will be augmented by the following management 



activities: 
o The modification of grazing practices to reduce grazing pressure on native vegetation, 



including agaves, will benefit the prey base of Jaguar and Ocelot in addition to 
augmenting forage for LLNB.  



o The establishment and maintenance of water features (e.g., cattle tanks or wildlife 
guzzlers) at a density of 1 to 1.5 per square mile could benefit Jaguar, Ocelot and their 
prey base, and have the potential to benefit LLNB (see FWS 2012). 



Rosemont Grazing Leases: 



• These grazing leases held by Rosemont cover approximately 15,055 acres of Forest Lands in the 
northern Santa Rita Mountains that are outside of the Mine Safety and Health Administration 
(MSHA)-regulated perimeter of the proposed mine.  Rosemont will manage their grazing 
operations on these lands in a manner that enhances overall habitat values and that will 
specifically benefit listed species.  Similar to Pima County’s anticipated benefit from the 
management of its grazing lands, Rosemont anticipates a 25 percent conservation credit for these 
conservation efforts.  These leased lands are anticipated to provide approximately 3,760 acres of 
conservation benefit.  Management activities that will be implemented on these lands include 
grazing restrictions (timing and intensity) that are intended to enhance habitat values by 
increasing forage production available for wildlife and will entail suitable agreements that ensure 
the long-term protection and management of these grazing lands.  



• Specific management actions on these leased lands will include: 
o An overall reduction in grazing intensity. 



o Modified grazing schedules to reduce grazing during seasonal periods deemed important 
for sensitive plant species, including agave. 



o Exclusion of livestock from sensitive riparian areas. 



o Construction of approximately 25 (approximately 1 per square mile) water sources (e.g., 
cattle tanks or wildlife guzzlers) that will help mitigate the potential loss of springs as a 
source of water for wildlife in the Rosemont area. 



• The establishment and maintenance of water features (e.g., cattle tanks or wildlife guzzlers) could 
benefit Jaguar, Ocelot, and their prey base, and have the potential to benefit LLNB (see FWS 
2012). 



• The management of grazing on these leases will reduce grazing pressure on flowering agave, and 
thus enhance existing foraging habitat for LLNB. 











• The management of these leased lands for cattle grazing will benefit MSO by protecting potential 
migration and dispersal habitat and providing habitat connectivity to benefit movement among 
and within habitat patches. 



• The management of these grazing allotments will benefit CLF through the maintenance of stock 
tanks and other water features, some of which currently provide breeding and dispersal habitat. 
These management actions also include: 



o Management of stock tanks in the Greaterville area to support or enhance existing 
breeding populations in Recovery Unit 2.  



o Enhancement of tanks in the Greaterville area to maintain water levels and to create 
greater structural heterogeneity within tanks.   



o Fencing of tanks to manage cattle use in the Rosemont and Greaterville areas.  



o Management of vegetation to avoid excessive infringement of the open water areas of 
tanks in the Rosemont and Greaterville areas.   



o Coordination with United States Fish and Wildlife Service (FWS) and Arizona Game and 
Fish Department (AGFD) for the introduction or reintroduction of CLFs in the 
Greaterville area. 



o These management efforts for CLF in the Greaterville area will focus on increasing 
stability of and connectivity between known breeding populations to support the creation 
and maintenance of a robust metapopulation in this area. 



• These leased lands will provide open space and habitat connectivity that could benefit both 
Jaguar and Ocelot if they occur in this area.  



• Management activities that benefit LLNB roost habitat on Rosemont’s grazing leases and avoid 
or minimize direct take are identified below 



o Helena Mine entrances (R37A, B, and C) used by LLNB will be fenced to prevent access 
and disturbance by humans and maintain LLNB access to these adits 



o Rosemont will relocate a portion of the Arizona Trail to limit visibility of the Helena 
Mine entrances to hikers, thus reducing possible disturbance to LLNB. 



o R2 adit will be fenced or gated, as appropriate, to prevent access and disturbance by 
humans and to provide access to the adit by LLNB. 



o Chicago Mine, in the pit area and where impacts cannot be avoided, will be closed prior 
to disturbance in the area of Chicago Mine. Closure activities will take place when 
LLNB are not present in the Chicago Mine. 



o The Helena Mine complex and R2 will be monitored annually for LLNB through 
construction, and then every five years until mine closure.  



 











Specific Management Actions: In addition to the conservation benefits provided by these parcels, 
Rosemont activities not associated with specific parcels that have and will continue to benefit listed 
species are summarized below by species. 



Pima pineapple cactus: 



• Construction practices along the proposed utility corridors will be employed to keep surface 
disturbance to the minimum practicable.  



• Known PPC within the utility corridor will be flagged and to the extent possible will be avoided.  
These PPC will be protected with clear limit fencing, and construction activity in the vicinity of 
these plants will be monitored.  



• PPC that cannot be avoided by utility construction will be transplanted within the corridor into 
suitable habitat.  A monitoring and maintenance program will be initiated to facilitate 
establishment.   



Chiricahua leopard frog: 



• Measures that have already been implemented during the Summer 2011 pre-monsoon season at 
the known tanks that support breeding populations of CLF include:  



o Coordination for the management of the Greaterville Tank to keep sufficient water in the 
tank. 



o Installation of stormwater Best Management Practices (BMPs) along the drainage that 
feeds the Greaterville Tank to reduce ash runoff to the tank and frogs therein.  



o Installation of a pipeline to keep sufficient water in the West California Gulch Tank. 



Mexican Spotted Owl: 



• Rosemont’s proposed lighting plan will minimize, to the extent practicable, disturbance to 
feeding, nesting, or dispersing MSOs that might be in the vicinity of the Rosemont project. 



Jaguar and Ocelot: 



• Rosemont will contribute a total of $20,000 to AGFD for ongoing monitoring of Jaguar and 
Ocelot activity in the Santa Rita Mountains.  



Lesser long-nosed bat: 



• Rosemont will implement its concurrent reclamation program as outlined in their Plan of 
Operations.  As part of this effort they will grow and plant Palmer’s agave into suitable reclaimed 
areas. Agave planting densities will be consistent with the final Reclamation Plan and Post-
Mining Land Use.  



• Rosemont’s proposed lighting plan will minimize, to the extent practicable, disturbance to 
foraging and commuting LLNB in the vicinity of the Rosemont project.  



 











Monitoring:  Predicted impacts to aquatic species and the Southwestern willow flycatcher along Cienega 
Creek and in Empire Gulch are based on predicted groundwater drawdown as a result of the formation of 
the mine pit lake. The groundwater models constructed for the Rosemont Copper Project produce similar 
predictions of the extent of groundwater withdrawal from project activities that are robust to changes in 
the estimates of hydrologic parameters. While these models represent the best scientific data available, 
some degree of predictive error is inherent in mathematical modeling. As such, Rosemont will monitor 
changes in groundwater and surface water as a result of mining activities and update both groundwater 
and surface water models based on data obtained from monitoring efforts. As a result, these efforts will 
reduce the uncertainties associated with the predicted effects of mining activities on stream flow along 
Cienega Creek centuries in the future. 
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important for sensitive plant species, including agave.


o    Exclusion of livestock from sensitive riparian areas.


o    Construction of approximately 25 (approximately 1 per square mile) water sources
(e.g., cattle tanks or wildlife guzzlers) that will help mitigate the potential loss of
springs as a source of water for wildlife in the Rosemont area.


 
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Thursday, April 26, 2012 11:15 AM
To: Jones, Larry -FS
Subject: FW: Rosemont conservation measures summary
 
FYI
 
Angela
^..^  ^..^
 
From: David Cerasale [mailto:DCerasale@westlandresources.com] 
Sent: Thursday, April 26, 2012 11:11 AM
To: Angela Barclay
Cc: Jim Tress; Brian Lindenlaub
Subject: Rosemont conservation measures summary
 
Hi Angela,
 
We’ve had a slight adjustment to one of the acreage calculations of a conservation parcel.  I’ve
made the change in the attached documents.
 
Please let me know if you have any questions, or have problems viewing the document.
 
Many thanks,
 
David
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David Cerasale, PhD | Biologist
WestLand Resources, Inc.
4001 E Paradise Falls Drive | Tucson, AZ 85712
Office: (520) 206-9585 | Fax: (520) 206-9518
 








From: Everson, Beverley A -FS
To: Elek, Arthur S -FS; Kriegel, Debby -FS; Curiel, Eli -FS; Schewel, Heidi -FS; Jones, Larry -FS; Roth, Melinda D -


FS; Shafiqullah, Salek -FS; Lockwood, Sean -FS; Davis, Sarah L -FS; Emmett, Tami -FS; Keyes, Walter -FS;
Gillespie, William B -FS; Copeland, James -FS; Everson, Beverley A -FS; mpolm@swca.com; Chris Garrett;
Victoria Boyne (vboyne@swca.com); Girard, Michele M -FS


Subject: RE: Rosemont Tony Davis ("reporter", Arizona Daily Star) FOIA; NUMBER 2 of 2; Response due January 15
Date: Wednesday, January 02, 2013 10:32:22 AM


Hi Everyone,
 
As you’re collecting documents for your response to this FOIA request, keep in mind that many
different things, in many different resource areas, can affect the impacts or potential impacts to
Davidson Canyon and Cienega Creek.  Probably the most obvious is aquifer drawdown with pit
excavation.  Others include changes in surface flow, which may be caused by burial of natural
drainages, or by diversion of water flow on, through, and around facilities, including due to
geomorphic design efforts.  Other factors affecting the impacts include conservation measures and
mitigation to protect wildlife.
 
There may be other areas of potential impact that are not coming to my mind.  Keep your thinking
caps on, and let’s discuss if you have questions. 
 
Bev
 
From: Everson, Beverley A -FS 
Sent: Monday, December 31, 2012 10:34 AM
To: Elek, Arthur (aelek@fs.fed.us); Kriegel, Debby (dkriegel@fs.fed.us); Curiel, Eli (ecuriel@fs.fed.us);
Schewel, Heidi (hschewel@fs.fed.us); Jones, Larry (ljones02@fs.fed.us); Roth, Melinda
(mroth@fs.fed.us); Shafiqullah, Salek (sshafiqullah@fs.fed.us); Lockwood, Sean
(seanlockwood@fs.fed.us); Davis, Sarah (sldavis@fs.fed.us); Emmett, Tami (temmett@fs.fed.us); Keyes,
Walter -FS; Gillespie, William (wgillespie@fs.fed.us); Copeland, James -FS; Everson, Beverley
(beverson@fs.fed.us); mpolm@swca.com; Chris Garrett; Victoria Boyne (vboyne@swca.com)
Subject: Rosemont Tony Davis ("reporter", Arizona Daily Star) FOIA; NUMBER 2 of 2; Response due
January 15
 
Here is the information on the second Tony Davis FOIA.  Please send your responsive documents to
Marc Kaplan, with a cc to me, by COB on January 15. 
 
Tony is seeking any printed or electronic reports, memos, correspondence, files, etc., containing
information on the Rosemont Mine’s impacts to Davidson Canyon and Cienega Creek.  He’s asking
for documents from the time period of Feb. 22 to Dec. 3, 2012.
 
Please separate draft deliberative documents from the remainder of the documents in your
submittal to Marc (ie., make two files if you have some draft deliberative)  The draft deliberative
will be reviewed by the FOIA shop to make a determination on whether or not they are releasable.
 
If you have questions, come see me, or give me a call.
 
Bev
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From: Angela Barclay
To: Jones, Larry -FS
Subject: RE: Climate change for BA
Date: Friday, March 23, 2012 9:05:33 AM


OK, I’ll make copies and get originals back to you.
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Thursday, March 22, 2012 2:12 PM
To: Angela Barclay
Subject: RE: Climate change for BA
 
Sorry…backlogged 500 emails…thanks…those are mine…were they in the box with climate change
stuff? I threw those papers in a pile piled on top of a pile.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Tuesday, March 13, 2012 4:03 PM
To: Jones, Larry -FS
Subject: RE: Climate change for BA
 
Hi Larry,
 
I think I have two of the references that you gave Geoff – are they entitled “The Ecology of Dust
and “Roads and Their Major Ecological Effects”? Sorry for the delayed response…
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Friday, February 24, 2012 11:34 AM
To: Angela Barclay
Cc: Gerhart, Richard A -FS; Melissa Polm
Subject: Climate change for BA
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As promised, here is the section I wrote up for the BA on climate change. note that any species-
specific effects or  conservation measures need to be added elsewhere…this is more of an
overview to show how the environment is expected to change and how the mine is synergistic, so it
should be a source of info to help with the BA. I'll let SWCA take it from here. FYI, I've really got to
focus of Forest Plan revision for awhile, so not sure if or when I could get to the Jaguar account or
doing the SAVS species vulnerability assessments in the near future.
 
Do you need the references in the project record? If so, you are more than welcome to borrow my
stack for copying, as long as I get them back (Geoff recently took a few references to copy for
project record…do you know their whereabouts? they were on dust, roads, and other general
effects).
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Angela Barclay
To: Roth, Melinda D -FS; Jones, Larry -FS
Subject: FW: Rosemont Bio Mitigtion mtg notes
Date: Tuesday, September 04, 2012 1:01:07 PM
Attachments: image001.png


draft biology mitigations meeting minutes 072412 AB MR JF.doc


Sorry – forgot attachment!
 
Angela
^..^  ^..^
 
From: Angela Barclay 
Sent: Tuesday, September 04, 2012 12:47 PM
To: 'Roth, Melinda D -FS'; Jones, Larry -FS
Subject: RE: Rosemont Bio Mitigtion mtg notes
 
Mindee and Larry,
 
Revised meeting minutes from the July 24 meeting are attached. If they are OK with you, feel free
to accept changes and distribute to the group.
 
Thanks,
 
Angela
^..^  ^..^
 
From: Roth, Melinda D -FS [mailto:mroth@fs.fed.us] 
Sent: Tuesday, August 07, 2012 8:50 AM
To: Angela Barclay
Cc: Sebesta, Deborah K -FS
Subject: FW: Rosemont Bio Mitigtion mtg notes
 
Some good input here for your consideration…
 
From: Julia Fonseca [mailto:Julia.Fonseca@pima.gov] 
Sent: Monday, August 06, 2012 1:21 PM
To: Roth, Melinda D -FS; Sebesta, Deborah K -FS
Subject: FW: Rosemont Bio Mitigtion mtg notes
 
Hello,
 
If I've done this correctly, the attached document should contain a few additions in redline. 
Thank you for the opportunity to comment.


Julia Fonseca 
Pima County Office of Sustainability and Conservation
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Proposed Rosemont Copper Project 



Third Cooperative Agencies Biology Mitigation Meeting 


Arizona Game and Fish Department Office 



555 North Greasewood Road 


Tucson, AZ 85745



July 24, 2012


Attendees:



· Forest Service (FS)


· Jim Upchurch



· Larry Jones



· Mindee Roth


· U.S. Fish and Wildlife Service (USFWS)


· Jason Douglas


· National Park Service


· Scott Stonum


· Pima County


· Julia Fonseca


· Brian Powell


· Arizona State Parks


· Bob Casavant


· SWCA


· Angela Barclay


 


Topics Discussed:


· Introductions, sign-in


· Why we are here/overview-update on mitigation table


· Had two previous meetings on June 11 and July 9, 2012



· Have to quickly develop proposed mitigation measures for the EIS



· Larry met with Jim and Mindee and looked through mitigation measures



· Jim recognized value in cooperator group putting together a package to present additional suggested mitigation measures and approaching Rosemont for endowment


· Larry explained his interpretations of Jim’s ideas



· National Forest Management Act of 1976 covers Forest Service sensitive species and Management Indicator Species, but Pima County & Arizona Game and Fish Department (AGFD) also have concerns about impacts to the Sonoran Desert Conservation Plan and wildlife species of concern (WSC), respectively


· Consider setting up a bio-monitoring oversight committee (BOC) that could be created by the Coronado National Forest (CNF) independent of an agreement with Rosemont on an endowment.


· The CNF will 



· ask for a full-time implementation coordinator and possibly other support staff



· and require some implementation and monitoring



· Will need



· group of cooperating agencies for the larger monitoring effort



· and need funding/endowment and boundaries for funding the larger cooperating agency group



· Status of recent reports


· They continue to come in from RCC and WestLand and will be posted to the EIS website


· Larry brought hard copies of some recent reports to meeting


· Review mitigation table


· Need to bond in perpetuity (~100 years)



· Coleman’s coralroot and Arizona giant sedge mitigation should go into Biological Evaluation


· Consider other impacts to CNF surface resources (e.g., woodlands)


· Questions and discussion with Forest Supervisor


· Ask for details on RCC’s plans to cover open water/process plans



· Will the CNF require mitigation for impacts to waters and associated habitat on their lands because they are surface resources?



· CNF will require on- and off-site hydrological monitoring



· At 7-8 wells identified in the Aquifer Protection Permit



· RCC also identified locations in Davidson Canyon and Cienega Creek



· Pima County has some monitoring locations


· US Geological Survey has portable monitoring equipment, but would need funding



· Pima County has concerns over groundwater drawdown in seeps and springs in and tributary to Box Canyon (e.g., Deering Spring)



· Who will review this next “internal draft” of the EIS?



· Jim is still deciding



· USFWS will be provided with another version of EIS for the Biological Assessment


· Next steps


· Larry will send out doodle poll to schedule next meeting that will be combination of biologists and hydrologists



· Meeting was later scheduled for Thursday, August 2, 2012, 8:30-11:30am, AGFD, 555 North Greasewood Road, Tucson



Action Items/Assignments:



· Jim



· Write letter to RCC asking for mitigation based on bio mitigation measures table/document


· Larry 


· Meet with Salek to discuss hydrology/biology issues and/or schedule a hydro/bio meeting to develop additional appropriate mitigation measures


· Ask someone at CNF to compare AGFD’s WSC list to species of greatest conservation need


· Mindee


· Look into groundwater impacts on Box Canyon and tributaries


· Cooperating Agencies 



· develop own letter to RCC asking for additional mitigation


Outstanding Action Items/Assignments:



· Tim - Provide David Grandmaison’s SR83 road kill/culvert study data to Angela (SWCA)


1









From: Roth, Melinda D -FS [mailto:mroth@fs.fed.us] 
Sent: Monday, August 06, 2012 11:40 AM
To: Julia Fonseca; JWindes@azgfd.gov; scott_stonum@nps.gov; twade@azgfd.gov;
jason_douglas@fws.gov; Brian Powell
Cc: Jones, Larry -FS; Sebesta, Deborah K -FS; abarclay@swca.com; Roth, Melinda D -FS
Subject: Rosemont Bio Mitigtion mtg notes


For review and comment by August 15th if possible please.
 
Mindee Roth
Rosemont Copper Project Manager
520 388-8319
mroth@fs.fed.us
 


Go Cats!
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Angela Barclay
To: Jones, Larry -FS
Subject: RE: AZ trail reroute and maps
Date: Tuesday, June 19, 2012 10:00:21 AM
Attachments: Az Trail Tech Memo_041012_sb.pdf


Hi Larry,
 
Attached is what we have.
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Tuesday, June 19, 2012 8:25 AM
To: Angela Barclay; brian lindenlaub (blindenlaub@westlandresources.com)
Cc: Kriegel, Debby -FS; Roth, Melinda D -FS; Everson, Beverley A -FS
Subject: AZ trail reroute and maps
 
Hey Angela and/or Brian—
 


1.        Can you describe or send a map that shows the proposed AZ Trail reroute and how it
avoids the Helena Mine complex?
 


2.       Since you are writing the BE for the AZ Trail reroute, relatively new direction calls for
analysis of threatened and endangered species in the BE, as well as FS sensitive; this will
help when we need to initiate consultation on the AZ trail reroute (if we need to). The BE is,
of course, a document that needs to be approved by me on behalf of the Forest Service, so
when you have a draft ready for my review, please give me a head’s up. By the way, I am
pretty much gone all of August, so June/early July is best. Do you have a date for that
draft?


 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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Technical Memorandum 
 



To: Debby Kriegel 
Coronado National Forest 



From: David Barr, SWCA Environmental Consultants 



Date: April 10, 2012 



Re: Assessment of the Proposed Arizona Trail Realignment / SWCA Project  
No. 11204.17, Phase 6 



INTRODUCTION  



At the request of the Coronado National Forest (the Coronado), SWCA Environmental Consultants 
(SWCA) accompanied Mark Flint during field checking of the preliminary Arizona Trail realignment 
provided by the Coronado. SWCA personnel conducted a cursory biological, historical properties, and 
paleontological assessment of the realignment. In addition, SWCA personnel assisted Mr. Flint with 
placement of the trail for sustainability and minimization of noise from State Route (SR) 83 and views of 
the proposed Rosemont Mine, while providing opportunity areas, i.e. vistas and unusual topographic and 
geological features, along the route. The field visit consisted of traversing 9.90 miles of proposed trail and 
locating a 1.2-acre area for parking passenger vehicles and horse rigs (Figure 1). The following provides 
the findings during the field visit for the trail realignment.  



AESTHETICS 



The proposed realignment affords new views that equal and perhaps surpass those present on the existing 
trail. At the south end, trail users will have clear views of the Huachuca Mountains and the Empire 
Cienega—views not available on the existing trail. One unavoidable negative consequence is the 
proximity to SR 83 as the trail approaches the crossings. 



SUSTAINABILITY 



With proper construction, this trail can meet high sustainability standards, keeping ongoing maintenance 
needs to a minimum. Much of the trail consists of long contours that will allow grade reversals to prevent 
erosion. The target maximum average grade of 7% was attainable for most of the route. In a few places, it 
was necessary to do short runs of steeper grades, 10%–12%, along with two or three very short runs of 
15%–18%—usually leading into and out of turns. In all places where the grade exceeded the optimal 
level, there were design and construction options available to keep water from running down the trail so 
that they can be made sustainable.  
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QUAD FILTERS 



As mine activities restrict access to motorized recreation west of SR 83, people who traditionally operate 
off-highway vehicles in that area will likely seek riding areas on the east side of the highway. The design 
of the reroute took this into consideration and used natural barriers where possible.  



Beginning at the north end, the fence crossing east of the undercrossing can incorporate a stepover gate. 



The next access point to the south is Davidson Road. A bench cut on a wash crossing a short distance 
north of the road will provide a good barrier to quad access. The open country south provided no such 
opportunity, however, and the trail could be linked to an old but still visible Jeep road about 0.5 mile 
south of Davidson Road. The best option on the south side of Davidson Road was to continue up the wash 
on the west bank, crossing higher up so it would be less visible. As the trail proceeds south into the hills, 
physical barriers are more readily available, and we took care to find them near road crossings. 



The trail between the ridge crest and the south undercrossing returns to more open grassland and risk of 
motorized incursion. There are fewer roads, and we observed little evidence of motorized activity on them 
currently. 



CONSTRUCTION 



In general, construction of this trail is typical of what one might expect for the foothills of the Santa Rita 
Mountains. Much of it is open and relatively easy to build, especially at the north end east of SR 83. West 
of SR 83, the descent into Mulberry Canyon has a few hundred feet of steel side hill, but using an old 
road on the west side of the canyon will reduce the amount of bench construction considerably. 



Toward the south end of the reroute, it was necessary to gain significant elevation, climbing up long 
“finger” ridges while maintaining grade that meets sustainability goals. This necessitated some long runs 
across steep side hills, where the bench cuts will require greater tread width for safety. 



For the most part, turns were located on flat spots, but a few partial switchbacks (with lower half crib 
walls) will be necessary.  



SR 83 UNDERCROSSINGS 



Both of the concrete box culvert undercrossings will work for all trail users, but equestrians should be 
advised to dismount, especially at the south crossing. Signs at both ends of each underpass warning of the 
low clearance and instructing equestrians to dismount should be sufficient to address the height issues. 



The north undercrossing is of adequate height (8.8 feet) for many equestrians to ride through; others may 
have to dismount. The downstream (east) side will need some rock work to fill a headcut.  



The south undercrossing, which is 7.9 feet high and considerably longer (168.9 feet), will require all 
equestrians to dismount. In addition, it has nail points, 1–2 inches long, coming through the overhead. 
These will need to be snipped by sidecutters. 



Another equestrian safety issue near the south undercrossing is the stepover gate west of the structure. 
The crossbar is higher than the standard 14 inches, which could be a barrier for some stock. 
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TRAILHEAD OPPORTUNITIES 



Relocating the trail to the east side of SR 83 has eliminated two access points on road crossings that have 
served as trailheads. One, Rosemont Ranch Road, provided parking for 12–15 horse rigs. Substitutes for 
both are possible near the two undercrossings. The corral area by the north undercrossing has room to 
develop a small trailhead. The Oak Tree Canyon area could be developed to accommodate 8–10 horse 
rigs plus an equal number of passenger vehicles. 



BIOLOGICAL  



The proposed alignment of the trail is located within two upland vegetation communities: semidesert 
grassland and Madrean evergreen woodland. Semidesert grassland is characterized by open grasslands 
with widely scattered shrubs and cacti and generally covers the lower elevations and northern alignment 
of the proposed trail. Madrean evergreen woodland is characterized by open woodlands or savanna, 
primarily consisting of trees interspersed with grasses and forbs, and covers the higher elevations and 
southern alignment of the proposed trail. The proposed trail alignment crosses several ephemeral washes 
that contain the following riparian vegetation: interior riparian deciduous woodland or ephemeral fluvial 
systems, which support upland vegetation. No special aquatic sites, including springs, seeps, or flowing 
washes, were located within or near the proposed trail alignment. 



The northern section of the proposed alignment between SR 83 and the confluence with the existing 
Arizona Trail is located in a rocky area that contains several cacti species, scattered agaves, yuccas, and 
ocotillo. These plant species should be avoided to the maximum extent possible when constructing the 
trail in this and all areas of the proposed alignment. When crossing washes, the placement of fill  
(e.g., native rocks and soil) should be minimized to what is necessary to create a stable crossing to avoid 
the need for a Clean Water Act Section 404 permit, particularly on the larger washes.  



A benefit of the proposed alignment is that the north end of the alignment is located farther away from the 
Helena Mine complex, a known lesser long-nosed bat (endangered species) roost, than the existing trail 
alignment. The existing trail is immediately adjacent to this bat roost, and the nearest location of the 
proposed alignment is approximately 0.3 mile to the east of the roost. This increased distance should 
reduce the likelihood of recreational impacts to this species at this location. The proposed alignment  
near the south end will be located close to a known Chiricahua leopard frog location (Highway Tank)  
(one Chiricahua leopard frog was confirmed here in 2008). However, the tank is not perennially wet, the 
proposed alignment is to the southeast of the tank, and the tank would not be visible from the trail.  



HISTORIC PROPERTIES 



As currently designed, the trail potentially crosses through 20 previously recorded properties that were 
identified during the ANAMAX survey. Based on the results of previous surveys conducted by SWCA in 
the Rosemont area, there is a high probability that many of these properties will not meet current Arizona 
State Museum (ASM) site criteria and will be considered isolated occurrences. Surface observations 
during the field visit identified few artifacts and no surface features along the route. The results of the 
Class III survey showed that sites that meet the ASM criteria will probably be bisected to some degree by 
the proposed trail alignment. However, given the nature of these sites, i.e., large, sparse artifact scatters, 
chipping stations, rock piles, and rock concentrations, the adverse impacts will be negligible.  



PALEONTOLOGICAL 



Several large fragments of enamel of the bunodont cusps of a mastodon molar were found in an arroyo 
cut bank in a tributary of Davidson Wash near the proposed trail re-alignment. During the current field 
visit, the trail was extended further to the east of the known paleontological site and designed to contour 
around/above drainages. No evidence of black mat was observed in the cut banks of adjacent drainages; 
therefore, no impacts to undiscovered paleontological sites are anticipated.  
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This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.








From: David Cerasale
To: "Angela Barclay"
Cc: Brian Lindenlaub; Jim Tress; Jones, Larry -FS; karnold@rosemontcopper.com
Subject: RE: GIS jaguar corridors
Date: Wednesday, January 16, 2013 11:27:28 AM
Attachments: Jaguar 11.09.12.pdf


USFS boundary Jag Corridor_SHP.zip


Hi Angela,


Per your request, attached are the shape files for the jaguar corridors as shown in Figures 1 and 2 of
the attached report entitled, "Rosemont Copper Project: Potential effects of the Rosemont Project to
jaguar and proposed jaguar critical habitat." 


The zip file contains the following shape files:


1% jaguar corridor without the proposed mine (baseline corridor)
1% jaguar corridor with the proposed mine (simulated corridor)
Rosemont perimeter fenceline used in the analyses
Santa Rita habitat block as defined by USFS boundaries
Whetstone habitat block as defined by USFS boundaries


These model corridors represent raw output data of the 1% least cost corridor for jaguar from a GIS
model provided by corridordesign.org. No posthoc or subjective changes to the modeled corridors have
been performed. Please refer to the attached report entitled, "Rosemont Copper Project: Potential
effects of the Rosemont Project to jaguar and proposed jaguar critical habitat," for a complete
discussion of model details and outputs.


If you have any questions, don't hesitate to call (520-206-9585).


David Cerasale


David Cerasale, PhD | Biologist
WestLand Resources, Inc.
4001 E Paradise Falls Drive | Tucson, AZ 85712
Office: (520) 206-9585 | Fax: (520) 206-9518


-----Original Message-----
From: Angela Barclay [mailto:abarclay@swca.com]
Sent: Monday, January 14, 2013 3:58 PM
To: David Cerasale
Cc: Brian Lindenlaub; Jim Tress; ljones02@fs.fed.us; karnold@rosemontcopper.com
Subject: RE: GIS jaguar corridors


Hello David,


Could you also send the shape files for the jaguar 1% corridor shown on figures 1 and 2 of your
November 9, 2012 report? Did you by any chance rerun Beier's 2007 entire Rincon-SantaRita-Whetstone
linkage?


Thanks,


Angela
^..^  ^..^


-----Original Message-----
From: David Cerasale [mailto:DCerasale@westlandresources.com]
Sent: Monday, January 07, 2013 6:51 PM
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INTRODUCTION 



WestLand Resources, Inc. (WestLand) was retained by Rosemont Copper Company (Rosemont) to 
prepare a series of technical memorandums to supplement the Biological Assessment for the Rosemont 
Copper Project (the Project). This memorandum analyzes the potential effects of the Project to the jaguar 
(Panthera onca) and proposed critical habitat for the jaguar (the Proposed Rule; FR 77, No. 161: 50214-
50242; USFWS 2012). We begin with a discussion of potential effects to the jaguar and the consequences 
of these effects to jaguar populations, and then consider the potential effects to proposed jaguar critical 
habitat. 



1. POTENTIAL EFFECTS OF THE PROJECT TO THE JAGUAR SPECIES 



The Project could potentially affect the jaguar species by influencing the movement of jaguars, the biotic 
communities that are used by jaguars, the risk of collision with vehicles, and the prey base on which 
jaguars depend. We discuss each of these below. 



1.1. EFFECTS ON JAGUAR MOVEMENT 



One of the major potential effects of the Project to jaguars that might be using the northern Santa Rita 
Mountains is the disruption of movement, both within the Santa Rita Mountains and between Sky Island 
mountain ranges, in particular between the Whetstone and Santa Rita Mountains. We discuss the potential 
influence of the Project on movement both within and between mountain ranges below. 



1.1.1. Movement within Santa Rita Mountains 



The Project will entail a perimeter fence encompassing approximately 6,990 acres that will likely exclude 
jaguars from the mine site. The Project also entails a primary access road from State Route (SR) 83 and a 
secondary access route and utility corridor to the mine site originating west of the Santa Rita Mountains. 
The perimeter fence of the Project will exclude jaguars, but will not preclude individuals from moving 
around the Project. Thus, the perimeter fence will not preclude the movement of jaguars within the 
northern Santa Rita Mountains. 



The secondary access road and associated utility corridor will extend west of the mine site to the Santa 
Rita Experimental Range. The secondary access road is expected to be used sparingly and be associated 
with minimal traffic volumes. Male jaguars, the only sex known to be present in the U.S., readily cross 
roads with low traffic volumes in other portions of their range (Cochero et al. 2010). There are also 
numerous Forest Service roads that already exist in the vicinity of the Project and are heavily used by off-
highway vehicles (OHV) (USDA 2011). These roads include Box Canyon Road, which traverses the 
northern Santa Rita Mountains, and would have to be crossed by any jaguar moving between the southern 
and northern Santa Rita Mountains. Moreover, one of the identified critical habitat units (Unit 3) of the 
proposed jaguar critical habitat designation is bisected by a section of State Route (SR) 82 (USFWS 
2012) with daily traffic volumes of 2,100 vehicles (http://www.azdot.gov/mpd/data/aadt.asp), far more 
than traffic levels anticipated for the secondary access road. USFWS also identified proposed critical 





http://www.azdot.gov/mpd/data/aadt.asp
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habitat Subunit 4b specifically to benefit the movement of jaguars (USFWS 2012). Yet, the entire width 
of this subunit is crossed by a section of SR 83 associated with daily traffic volumes of 2,300 vehicles 
(http://www.azdot.gov/mpd/data/aadt.asp). As such, the implicit conclusion by USFWS is that roads with 
these traffic volumes do not preclude, and may not negatively affect, the movement of jaguars. Thus, it is 
unlikely the secondary access road will affect jaguar movement more than the roads that already exist 
within and surrounding the northern Santa Rita Mountains.  



The utility corridor will consist of a buried waterline and an overhead powerline. Temporary surface 
disturbances will be associated with the buried waterline, but these disturbances are unlikely to have a 
negative effect on jaguar movement after construction. Overhead powerlines that traverse the northern 
Santa Rita Mountains currently exist, such that any jaguars moving between the southern and northern 
Santa Rita Mountains would have to cross underneath powerlines under current conditions. In addition, in 
the proposed critical habitat designation for jaguars, USFWS included a subunit (Subunt 4b) specifically 
to benefit jaguar movement. The entire width of this subunit is crossed by large overhead powerlines. 
Thus, using the implicit conclusion by USFWS, these types of overhead powerlines do not preclude, and 
may not negatively affect, the movement of jaguars.  



A portion of the primary access road between SR 83 and the mine facilities is outside of the perimeter 
fence. Traffic predictions estimate that, under the no carpool-scenario, a maximum of approximately 800 
trips per day would occur on the primary access road. This estimate is less than one-half of the existing 
daily traffic volumes on any stretch of SR 83 between Interstate 10 (I-10) and Sonoita, Arizona (2,300-
3,200 vehicles http://www.azdot.gov/mpd/data/aadt.asp). Daily traffic volume is of particular interest, as 
USFWS has implicitly concluded in the proposed jaguar critical habitat designation that traffic volumes 
of this magnitude do not preclude jaguar movement (see above). Thus, while the short stretch of primary 
access road from SR 83 to the mine facilities may affect jaguar movement, it is unlikely to preclude 
movement of jaguars within the northern Santa Rita Mountains. 



1.1.2. Movement between the Whetstone and Santa Rita Mountains   



The Project could impact the movement of jaguars between Sky Island mountain ranges. For this 
discussion we focus mainly on movement between the Santa Rita and Whetstone Mountains, as these 
ranges are where jaguars have been recently documented. Below we analyze the potential direct and 
indirect effects of the Project on movement between these two mountain ranges.  



1.1.2.1. Indirect Impacts 



Possible indirect influence on movement between the Santa Rita and Whetstone Mountains as a 
consequence of the Project include increased traffic along SR 83 and increased light from mining 
operations. Jaguars, particularly males, appear to have a tolerance for a broad array of land cover types 
(e.g., Boydston and Lopez-Gonzalez 2005), and much of the Santa Rita Mountains and the surrounding 
areas have been modeled as suitable habitat for jaguar movement (Beier et al. 2006). As such, impacts to 
vegetation outside of the perimeter fenceline as a result of the Project are not expected to influence jaguar 





http://www.azdot.gov/mpd/data/aadt.asp
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movement appreciably. The indirect impact from increased lighting on jaguar movement is discussed 
under separate cover, and the impacts of increased traffic are discussed in Sec. 1.3.  



1.1.2.2. Direct Impacts 



The major direct impact that the Project could have on jaguar movement between the Santa Rita and 
Whetstone Mountains is by physically interrupting potential movement corridors between the two 
mountain ranges. To our knowledge there are no empirical data that can be used to inform where and how 
jaguars might move between the Santa Rita and Whetstone Mountains. However, there are models 
informed by jaguar biology that are available to determine the optimal location of a movement corridor 
between these mountain ranges. 



Using expert opinion and information on jaguar movement, Beier et al. (2006) used a GIS modeling 
approach to identify a “biologically-best” corridor for jaguars between the Whetstones and the Santa Rita 
Mountains. This model combines expert opinion and available scientific literature on jaguars to produce a 
habitat suitability landscape specifically for jaguar movement. This landscape is based on scoring by 
these experts in reference to how jaguar movement is influenced by land cover, distance to roads, 
elevation and topography. Using this habitat suitability landscape, the GIS model calculates the least cost, 
or “biologically-best,” movement corridor for jaguars between the Santa Rita and Whetstone Mountains 
(see Figure 33 in Beier et al. 2006).  



We replicated the approach of Beier et al. (2006) to simulate the effect of the Project on a jaguar 
movement corridor. We first modeled a least cost movement corridor between the Santa Rita and 
Whetstone Mountains using the corridor design model developed at Northern Arizona University (see 
corridordesign.org), without simulating the Project. The model uses ESRI ArcGIS software to delineate 
corridors between wildlife habitats based on preferred habitat conditions. Habitat conditions used to 
determine the jaguar corridor were first ranked by expert opinion then weighted as follows; land cover 60 
percent, elevation 5 percent, topography 15 percent, and distance from roads 20 percent. The variables 
were then combined to create a habitat suitability map. The model then identifies the least cost corridor 
for movement between habitat blocks. Following the approach taken by Beier et al. (2006), we used the 
boundaries of the Coronado National Forest in each mountain range as habitat blocks between which a 
movement corridor was modeled. The resulting jaguar movement corridor (using the 1% of the landscape 
with the lowest travel cost) is similar to the corridor identified by Beier et al. (2006) (Figure 1)1.  



We then simulated the lands within the perimeter fence line of Project as “recently mined or quarried,” a 
land cover type avoided by jaguars (see Beier et al. 2006). The results of this simulation demonstrates that 
the modeled movement corridor is not sensitive to the potential disturbance caused by the proposed mine; 
the modeled corridor is unchanged and still provides a connection between the Whetstone and Santa Rita 
Mountains (Figure 2). Thus, this simulation provides evidence that the Project will not have a 
demonstrative effect on jaguar movement between the Whetstone and Santa Rita Mountains, using the 



                                                           
1 Note that in contrast to Beier et al. (2006), we did not perform any post-hoc adjustments to the resulting corridors, as these adjustments entail substantial 
subjectivity. 
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boundaries of the Coronado National Forest as habitat blocks. In Sec. 3.2.5., we model movement 
between proposed critical habitat units to inform the effects of the Project on jaguar movement using 
different boundaries for habitat blocks. 



1.2. EFFECTS TO BIOTIC COMMUNITIES USED BY JAGUARS 



Based on jaguar records, USFWS identifies semi-desert grassland and Madrean evergreen woodland as 
the main biotic communities that support jaguars in the U.S. (USFWS 2012). The perimeter fenceline of 
the Project will exclude approximately 6,990 acres of semi-desert grassland and Madrean woodland from 
use by jaguars that might occur in the area. This effect will be temporary, however, as reclamation of 
disturbed areas other than the pit and the removal of the perimeter fenceline following mine closure will 
result in the availability of approximately 6,200 acres of the 6,990 acres over the long-term. The amount 
of habitat that will be lost temporarily is small relative to the amount potentially available for use by 
jaguars. For example, this temporal loss represents less than 0.05 percent of the 15-21 million acres of 
Arizona that is purported to be suitable for jaguars (Hatten et al. 2005). 



The Project could also affect the biotic communities in the vicinity of the mine by increasing fugitive dust 
levels. Fugitive dust could impact the health of upland vegetation, but these impacts are expected to 
attenuate as distance from dust sources increases. Thus, dust is expected to have minimal impact on 
vegetation far from dust sources, and little impact on vegetation outside of the perimeter fenceline. Semi-
desert and Madrean woodland biotic communities in the vicinity of the Project are also not associated 
with dense stand of vegetation with high canopy cover, such that incremental increases in fugitive dust 
may have minimal effects on the vegetation characteristics of the community as a whole. In particular, it 
is unlikely that fugitive dust will impact vegetation to such a degree that canopy cover diminishes below 
the three percent threshold established as important for jaguar critical habitat (USFWS 2012). Moreover, 
because of OHV and other recreational uses in the vicinity of the Project (USDA 2011), the baseline 
levels of fugitive dust have likely already had an effect on vegetation in the vicinity.  



Two main sources of dust are associated with the Project: the plant site and the tailings impoundments. 
While the dust sources associated with the plant site could negatively impact vegetation in the proximity 
of the mine facilities, it is unlikely that dust levels from these sources will be so high over baseline levels 
as to cause substantial impacts on vegetation outside of the perimeter fenceline. The drystack tailings 
technique has certain advantages over conventional tailings impoundments that will minimize the amount 
of dust from tailings. These include the minimization of the separation of fine sediments and the ability to 
immediately access deposited tailings to compact and treat tailings to reduce fugitive dust levels. Thus, 
the design of the tailings impoundments would reduce the risk of high levels of fugitive dust affecting 
vegetation in the areas surrounding the Project to such an extent as to prevent jaguars from using these 
areas. 



Groundwater withdrawal as a result of the Project could also potentially impact vegetation in the vicinity 
of the Project. However, the biotic communities associated with jaguar records, semi-desert grasslands 
and Madrean evergreen woodland, contain plant species that are largely dependent on precipitation events 
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as a source of water rather than consistent shallow groundwater levels. Thus, groundwater drawdown 
resulting from Project activities will likely not negatively impact vegetation to an extent that the area 
could no longer be used by jaguars.  



Groundwater drawdown and surface water impoundments as a result of the Project could impact the 
amount and persistence of surface water resources, (i.e., stock tanks and springs) that currently exist in the 
vicinity of the Project. These impacts in relation to jaguars and proposed jaguar critical habitat are 
discussed in Sec. 3.2.2. 



1.3. EFFECTS OF INCREASED TRAFFIC VOLUMES 



The increase in traffic volume along SR 83 associated with the Project could increase the risk of direct 
mortality of jaguars as a result of collisions with vehicles. Traffic as a result of the Project is predicted to 
increase by approximately 804 daily trips by commuters and truck shipments. The increase of 804 trips is 
35 percent of the current 2,300 daily traffic volume along the stretch of SR 83 and 27 percent of the 
predicted traffic volume in 2030 (http://www.azdot.gov/mpd/data/aadt.asp). This increase assumes no 
carpooling by commuting workers, and thus represents the maximum potential increase in traffic from the 
Project. While an increase in traffic volumes might increase the risk of mortality for both jaguars and their 
prey species attempting to move across SR 83, it is important to note that the relationship between traffic 
volume and road kills is nonlinear (see Huijser et al. 2007), and not simply dependent on an increase in 
traffic. High traffic volumes could result in a lower risk of mortality because higher traffic volume can act 
as a repellant, pushing animals away from roads. This phenomenon is seen in deer (Bissonette and Kassar 
2008), a common prey species for jaguar. Thus, it remains unclear how relevant an increase in 804 trips 
per day along SR 83, most of which will occur within a two-hour window associated with shift changes 
(USDA 2011), is to the biology of jaguars that might occur in the northern Santa Rita Mountains.  



1.4. EFFECT OF INCREASED NOISE 



There will be increased noise associated with the Project due to construction noise, intermittent 
machinery noise, and increased traffic on SR 83. We do not consider the effect of blasting noise on 
jaguars because it will be infrequent (no more than once per day).  



Much of the maximal intermittent equipment noise associated with the Project will within the perimeter 
fenceline, with the exception of low noise contours (30-40 dBA) that extend to the south across Box 
Canyon Road (Tetra Tech 2009). Thus, a considerable portion of the increased sound is predicted to occur 
within the fenceline, an area we already consider as temporarily unavailable to jaguars. Noise levels 
associated with increased traffic volumes on SR 83 are predicted to increase, but may be indiscernible 
from background levels (i.e. a less than 3 dBA difference)(Tetra Tech 2009). For humans, an increase of 
3 dBA is thought to be the threshold at which a change will be noticed for a sound with the same 
frequency content or timbre (FHWA 1980). How a jaguar that might occur in the northern Santa Rita 
Mountains will perceive the incremental increases in noise, however, remains unclear. 





http://www.azdot.gov/mpd/data/aadt.asp
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1.5. EFFECTS ON JAGUAR PREY BASE 



There will be a reduction of approximately 6,990 acres in habitat available for prey species of the jaguar 
as a result of the perimeter fenceline associated with the Project. In addition, groundwater drawdown 
could impact a number of water resources in the vicinity of the Project. The density of prey species of 
jaguar that rely on these water features could be reduced as a result, in turn negatively affecting jaguars. 
However, many surface water features that are not dependent on regional groundwater (e.g., stock tanks) 
will not be affected by the Project (see Sec 3.2.2.) and will continue to support prey species of jaguars in 
the northern Santa Rita Mountains. In addition, Rosemont has proposed conservation measures to replace 
lost water features resulting from the Project with man-made water features that will benefit both jaguars 
and their prey base by providing access to water sources throughout the northern Santa Rita Mountains 
(USDA 2012). 



2. CONSEQUENCES OF POTENTIAL EFFECTS TO JAGUARS AT THE 
POPULATION LEVEL  



In the preceding section, we discussed the potential effect of the Project on jaguars that might occur in the 
vicinity of the Project. While there are potential impacts to individual jaguars as a result of the Project, the 
impacts to individual jaguars have little influence at the population level. In this section we discuss the 
low probability of female jaguars reaching the U.S. in the near future and model the importance of male 
jaguars to the persistence and growth of jaguar populations. We also provide a discussion of the 
likelihood that jaguars in the U.S. constitute an important and unique source of genetic material. Our 
results clearly indicate that effects to male jaguars that might occur in the northern Santa Rita Mountains 
have little impact on jaguar populations, and thus the continued existence of the species. 



2.1. FEMALE DISPERSAL  



In this section we focus on the discussion of the probability of dispersal of females to the U.S. from the 
Sonora breeding population. There are several questions that must be examined to properly inform the 
likelihood of female dispersal from Sonora to the U.S. First, is the Sonora population acting as a source 
population for dispersing females? Second, will female jaguars disperse to the U.S.? Third, does southern 
Arizona supply suitable habitat for females?   



2.1.1. Is the Sonora Population Acting as a Source Population for Dispersing Females? 



The first question we address is the ability of the Sonora population to act as a source population to 
generate dispersing females. There is little evidence of jaguars dispersing to the U.S. from populations 
within Mexico other than Sonora (Jaguar Recovery Team 2012). Therefore, the only likely corridors and 
dispersers are those from the Sonoran population to the United States. Studies of jaguars in Mexico 
indicate that the current population in Sonora is likely not larger than 150 individuals (Carrillo et al. 2007 
and Rosas-Rosas et al. 2008). Despite a conservatively large assumption of 150 jaguars, Carillo et al. 
(2007) and our modeling efforts (see Sec. 2.2.2.) indicate that the stochastic growth rate for the Sonora 
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population is negative, and that any loss of females from the population through either mortality or 
dispersal would further reduce population growth. These results are particularly revealing because “the 
strength with which a source population can supply individuals for neighboring regions is critically 
dependent on its intrinsic capability for growth …” (Jaguar Recovery Team 2012, pg. 41). Thus, the 
findings of both modeling efforts indicate that the Sonora population is not acting as a robust source 
population to generate dispersing females from Sonora to the U.S.  



2.1.2. Will Female Jaguars Disperse to the U.S.? 



The second question we address is the likelihood of female dispersal to the U.S. Jaguar movement 
patterns are sex biased, with males moving farther and more often than females (Colchero et al. 2010). 
Movement behavior of males is also considerably less likely to be influenced by roads and anthropogenic 
features (Colchero et al. 2010), as is evident by the fact that all recent jaguar sightings in the U.S. (i.e. 
within the last 60 years) have been males. Roads and other sources of human influence, however, are a 
significant barrier to the movement of female jaguars (Colchero et al. 2010). Based on the movement 
behavior of female jaguars, it is unlikely that female jaguars would cross road barriers (including large 
highways with presumably high traffic volumes) or other areas of human disturbance in the over 130 
miles between the Sonoran population and the northern Santa Rita Mountains.  



Suitable habitat for jaguars between the Sonora population and the U.S. is fragmented and of marginal 
quality (Johnson et al. 2011, Recovery Team 2012), further reducing the probability of dispersal of 
females from Sonora to the U.S. In addition, dispersal entails a survival cost as animals move through 
unfamiliar territory that often contains unsuitable habitat and significant sources of direct mortality (e.g. 
Bowler and Benton 2005, Burgess et al. 2012). Thus, many female jaguars that do attempt to disperse 
from Sonora to the U.S. may not survive the journey. The fact that a general increase in human impacts 
across the landscape through time is correlated with a lack of female records in the U.S. lends credence to 
the possibility that conditions in northern Mexico may act as a barrier to female dispersal to the U.S. 



2.1.3. Does Southern Arizona Supply Habitat Suitable for Females?  



If female jaguars do arrive in the U.S., the habitat available must be suitable for females if they are to 
reside in U.S. and establish breeding territories. Some authors argue that suitable habitat for females does 
exist in southern Arizona and New Mexico, but note that habitat preferences differ considerably between 
male and female jaguars (Boydston and Lopez-Gonzalez 2005). Males tend to utilize a greater proportion 
of the land cover types available, especially open habitats, and can tolerate increased levels of human 
disturbance (Colchero et al. 2010). The lack of female detections in the U.S. may be indicative of 
conditions over the past 60 years that have resulted in an altered landscape whereby habitats preferred by 
females (e.g. forested areas, especially broad-leaf forests (Boydston and Lopez-Gonzalez 2005)) no 
longer occur in the U.S. in sufficient quantities to support female occupancy and breeding.  
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2.2. MALE JAGUARS ARE NOT ESSENTIAL TO THE SONORA POPULATION 



Because only male jaguars have been detected in the U.S. over the last 60 years, and the probability of 
female jaguar dispersal to and successful breeding in the U.S. is low (see above), this section analyzes the 
importance of male jaguars to jaguar populations. First, male jaguars that might be residents in the U.S. 
must travel back to the closest breeding population in Sonora in order to contribute to population growth 
and persistence. Even if male jaguars in the U.S. are able to breed in the Sonora population, they have 
little influence on jaguar population dynamics, while females are the limiting factor to population growth 
and persistence.  



2.2.1. Opportunities for Male Jaguars in the U.S. to Contribute to Breeding in Sonora 



Male jaguars that are detected in the U.S. may not have the opportunity to contribute to breeding 
populations in Mexico, and thus to the conservation of the species. The distance between the U.S.-Mexico 
border and the Sonora breeding population is not trivial (130 miles; USFWS 2012), and a male jaguar 
traveling between these points has to traverse a considerable band of unsuitable habitat (Johnson et al 
2011, Jaguar Recovery Team 2012). Moreover, jaguar experts estimate that only 45 percent of adult 
males are part of the breeding population for a given year due to lack of access to females or competition 
with established males (Carillo et al. 2007 and references therein).  



2.2.2. Male Jaguars have Little Influence on Population Growth and Persistence 



Similar to most species with polygynous mating systems, even if male jaguars that occur in the U.S. were 
able to breed in Sonora, they are expected to have little effect on growth rate or persistence of a 
population under normal conditions where males are not limiting. Below we use demographic data 
collected for the species, and discuss sensitivity analyses of demographic models that can be used to 
inform how the potential effects of the Project on male jaguars that might occur in the northern Santa Rita 
Mountains could influence the population dynamics of jaguars.  



Desbiez et al. (2012) modeled a population viability analysis of jaguar populations in Brazil and 
concluded that, as expected, male survival was not a primary limiting factor of population growth rate. In 
sensitivity analyses of their base model, a valuable technique in determining which demographic or 
reproductive factors limit populations (Caswell 2001), the authors varied survival of juvenile, sub-adult 
and adult males, and females by both increasing and decreasing survival by 25 percent in each group, and 
varied the average litter size, percent females breeding, and the age at first reproduction of both males and 
females (Desbiez et al. 2012). Perturbations of male survival and age at first reproduction had no impact 
on the growth rate, and by extension persistence, of the population. Female survival and reproduction, 
however, had substantial influence on growth rate, and by extension persistence, of the population (see 
SOM Figure 2 in Desbiez et al. 2012). Because male survival did not significantly influence jaguar 
populations, the authors only analyzed the effect of hunting on females. Results of this analysis support 
the sensitivity analyses, indicating that increased harvest of females increased the probability of extinction 
of the modeled jaguar population (see Figure 1 in Desbiez et al. 2012). 
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A separate effort by jaguar biologists modeled the viability of jaguar populations in Mexico, including the 
Sonora population (Carillo et al. 2007), the probable source of the jaguars that have been documented in 
the U.S. (Johnson et al. 2011). In a sensitivity analysis of their base population viability model, changes 
to female reproductive or survival parameters greatly influenced population growth rate (Carillo et al. 
2007), and by extension, persistence. In contrast, neither the number of males contributing to the gene 
pool nor male mortality (increasing or decreasing adult male mortality by 3.25 percent) had any influence 
on population growth rate (see Figures 3 and 4 in Carillo et al. 2007). In a separate analysis, population 
growth rate and persistence diminished only after hunting mortalities in male jaguars reached 5 percent a 
year (Carillo et al. 2007).  



WestLand used the available data provided by Carillo et al. (2007) and Desbiez et al. (2012) to perform 
additional analyses on the viability and persistence of the Sonora jaguar population. We used population 
parameters and the frequency and effects of catastrophic events provided by Carillo et al. (2007) to model 
the viability of the Sonora jaguar population using the program Vortex 9.99 (Lacy et al. 2009) (see Table 
1 below for parameters used in the base analysis). Environmental variation of parameters were not 
identified in Carillo et al. (2007); therefore we used data from Desbiez et al. (2012) to incorporate 
environmental variation within the model (see Table 1). Changes in the environmental variation of 
parameters do not qualitatively change our results. Our models also assumed, as do models presented in 
Carillo et al. (2007), that the Sonoran population is effectively isolated from other jaguar populations in 
Mexico. 
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Table 1. A list of base parameter values used in the initial Population Viability Analyses (PVA). Initial values were 
obtained from Carillo et al. (2007). EV = environmental variation, and is expressed as a standard deviation. 



Model Parameter Base Parameter Value 



Reproductive system Polygynous 
Age of first reproduction (m/f) 4/3 
Maximum reproductive age 10 
Maximum number of broods per year 1 
Maximum number of progeny per brood 3 
Sex ratio at birth 1:1 
Percentage of breeding females (EV) 20%-50% (5) density dependent 
Percentage of Progeny in Brood 1(45%), 2(40%), 3(15%) 
Mortality in males from age 0-1 (EV) 25 (7) 
Mortality in males from age 1-2 (EV) 20 (3.5) 
Mortality in males from age 2-3 (EV) 35 (5) 
Mortality in males from age 3-4 (EV) 25 (6) 
Mortality in males from age 4+ (EV) =10 + ((A> 8) * (6.5)/2 * (A-8)))  (2) 
Mortality in females from age 0-1 (EV) 25 (7) 
Mortality in females from age 1-2 (EV) 20 (3.5) 
Mortality in females from age 2-3 (EV) 10 (5) 
Mortality in females from age 3+ (EV) =10 + ((A> 8) *5 * (A-8))) (1.5) 
Percentage of males in the breeding pool 45% 
Inbreeding depression 3.14 (lethal equivalents) 



Number of catastrophes 
1 (drought) 20% frequency 25% reduction in 
reproduction 10% reduction in survival 



Initial population size 150 
Carrying capacity (EV) 172 (5) 



 
Our base PVA model, without including anthropogenic effects, produced results very similar to Carillo et 
al. (2007). Both stochastic growth rate (-0.014 vs. -0.013) and the probability of extinction (0.136 vs. 
0.112) were only slightly different in our model than in Carillo et al. (2007)2. Because these models are 
stochastic, one would not expect to obtain exactly the same results for each model run. Based on these 
results, we interpret our base model to be equivalent to the base model described in Carillo et al. (2007). 
Using our base model, we then performed a univariate sensitivity analysis including the survival of sex 
and age classes by increasing or decreasing survival by five percent in each age and sex class (e.g. 
juvenile females, subadult males).  



The results of this sensitivity analysis clearly indicate that male survival in the Sonora population has 
little to no influence on the growth rate (Figure 3), probability of extinction (Figure 4), and genetic 



                                                           
2 WestLand’s PVA focused on three specific results; stochastic growth rate, probability of extinction, and heterozygosity. Stochastic growth rate is modeled as 
the change in population size between years including stochastic environmental variation. The result is presented as a percentage, i.e. -0.014 is a decrease of 
1.4 percent from one year to the next. Probability of extinction is the proportion of iterations that went extinct. WestLand ran 1000 iterations for 100 years in each 
model. Therefore, a probability of extinction of 0.136 indicates that 136 of 1000 iterations reached the extinction criteria (only one sex remaining) during the 
model run. Genetic heterozygosity in the PVA is the proportion of the original gene diversity remaining in the population following the model run. Therefore, a 
heterozygosity of 0.7807 indicates that on average the population lost 22 percent of its genetic diversity in 100 years. 
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heterozygosity (Figure 5) of the population. In stark contrast, population growth rate, probability of 
extinction and genetic heterozygosity are highly sensitive to changes in female survival of all age classes. 



WestLand also used this base PVA model to perform a separate analysis of the effect of harvest on the 
Sonora population. We added a harvest of 3.3 percent of the entire population (males and females of all 
age classes) to simulate the effect of hunting on population growth, probability of extinction, and genetic 
heterozygosity. This initial harvest model mirrors the conditions used by Carillo et al. (2007) in their 
analysis of hunting on the Sonora population. Our results from the initial harvest model approximate 
closely the findings of Carillo et al. (2007); both stochastic growth rate (-0.038 vs. -0.039) and probability 
of extinction (0.638 vs. 0.684) were only slightly lower in our model. When we simulated a harvest of 3.3 
percent of the female population only, results were similar to the initial harvest model (Table 2). 
However, a harvest of 3.3 percent of males had little effect on population growth rate, probability of 
extinction, or genetic heterozygosity (see Table 2). The results of our two sensitivity analyses provide 
further evidence that the survival of male jaguars has little influence as a limiting factor on population 
growth and persistence. Our findings augment results from viability analyses in Brazil and Mexico, and 
extend the general finding that male jaguars have little influence on population persistence and growth 
rate to the Sonora breeding population specifically.  



Table 2. Results of the Population Viability Analysis from modeling hunting on the Sonora population. (Variables: Stoc. 
r=stochastic growth rate, PE =probability of extinction, H = heterozygosity).  



Model Stoc. r PE H 
Base Sonora population (no hunting) -0.014 0.136 0.7807 
Sonora harvest (3.3%) both sexes -0.038 0.638 0.5967 
Sonora harvest (3.3%) females only -0.038 0.645 0.6039 
Sonora harvest (3.3%) males -0.014 0.124 0.7648 



 



2.3. MALE JAGUARS IN THE U.S. ARE NOT LIKELY TO PROVIDE UNIQUE GENETIC 



RESOURCES  



The Proposed Rule discussion of peripheral populations of jaguars creates the impression that male 
jaguars in the U.S. are imperative to genetic diversity of the species by supplying unique genetic 
resources as a result of local adaptation to arid conditions (USFWS 2012). Below we discuss why this 
conclusion is unlikely.  



There is no record of a current or recent (i.e. within the last 60 years) breeding population of jaguars in 
the U.S. Therefore, by definition, there is no population at the northernmost edge of the jaguar’s range 
other than the Sonora breeding population that can evolve to adapt to local environmental conditions. The 
males detected in the U.S. have likely originated from the Sonora population and their genetic resources 
are thus a consequence of the population genetics and environmental conditions acting upon the Sonora 
population, not the arid environmental conditions of southern Arizona and New Mexico, as no breeding is 
occurring in the U.S. As such, males in the U.S. cannot by themselves provide the genetic resources that 
would benefit the species, as they are a product of the Sonora population itself. Thus, while the 
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conservation of the Sonora population may be important to the conservation of the species, the transfer of 
this importance to individual males detected in the U.S. is not justified.  



Even if a breeding population, so small that it has remained undetected, was to currently exist in the U.S., 
the genetic resources of this population would likely not be reflective of genetic changes associated with 
adaptations to the environment. If this hypothetical population was isolated from other jaguar populations, 
genetic drift would overwhelm natural selection in influencing changes in gene frequency. As a 
consequence, the population would be characterized by inbreeding depression and deleterious allele 
combinations rather than adaptation to environmental conditions (Allendorf and Luikart 2007). If this 
hypothetical population was linked to other larger jaguar populations, gene frequencies will be largely 
driven by the population genetic conditions of the larger population rather than adaptation to local 
environmental conditions (Allendorf and Luikart 2007).  



3. POTENTIAL EFFECTS TO PROPOSED JAGUAR CRITICAL HABITAT 



The Proposed Rule specifically identified the Project as a project that the USFWS will evaluate to 
determine if “adverse modification to jaguar critical habitat will likely result from this action” (USFWS 
2012, Pg. 50233). Below we address the potential effects of the Project on the proposed jaguar critical 
habitat. We analyze: 1) the acreage of proposed critical habitat that will be affected by the mine footprint, 
and 2) the potential effects of the Project on the Principle Constituent Elements (PCEs) for jaguar critical 
habitat described by the Proposed Rule. 



3.1. THE FOOTPRINT OF THE ROSEMONT PROJECT INCLUDES A SMALL PORTION OF THE 
PATAGONIA UNIT AND THE ENTIRE PROPOSED DESIGNATION AS A WHOLE 



The portion of proposed critical habitat encompassed by the proposed perimeter fence for the Project 
constitutes a small percentage of both the total acreage of proposed critical habitat and the acreage of the 
Patagonia Unit. The perimeter fence of the Project will encompass approximately 5,043 acres of critical 
habitat in the Patagonia Unit, less than 1.5 percent of the approximately 343,033 acres included in the 
Patagonia Unit and approximately 0.6 percent of the approximately 838,232 acres included in the entire 
proposed critical habitat designation. Thus, the amount of proposed critical habitat that will be impacted 
by the Project is small (less than 25 percent of the minimum habitat polygon size of 84km2 as defined by 
the Proposed Rule [USFWS 2012, pg. 50228]), and should not appreciably diminish the value of critical 
habitat for the survival or recovery of the species.  



3.2. THE POTENTIAL EFFECTS OF THE PROPOSED ROSEMONT PROJECT ARE NOT EXPECTED 



TO SIGNIFICANTLY ALTER THE PCES OF THE SURROUNDING PROPOSED CRITICAL 



HABITAT 



The Project could have potential effects on: 1) vegetation in surrounding areas, 2) the persistence of water 
sources in the area, 3) human activity in the area, 4) levels of native prey species for jaguars in the area 
and 5) environmental conditions that support connectivity to Mexico. We discuss each of these below. 
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3.2.1. Impacts on Vegetation 



It is possible that a drawdown of groundwater levels from mining operations associated with the Project 
could potentially impact riparian vegetation that is outside of the perimeter fence line but dependent on 
regional groundwater. However, the proposed critical habitat does not include riparian vegetation as a 
necessary habitat component. As described in the Proposed Rule, the PCEs that relate to vegetation 
identify biotic communities (Madrean evergreen woodland and semi-desert grassland; USFWS 2012, pg. 
50224) that contain plant species that are not highly dependent on regional groundwater levels, and thus 
are not likely to be affected by groundwater drawdown from mining activities. In particular, it is unlikely 
that regional groundwater drawdown due to the Project will lower canopy cover below the three percent 
threshold identified by USFWS (2012) in PCE #4 of the Proposed Rule. 



Fugitive dust could impact the health of upland vegetation, but these impacts are expected to attenuate as 
distance from the dust source increases. Thus, dust is expected to have minimal impact on vegetation far 
from dust sources, and this little impact on vegetation outside of the perimeter fence line. Because of high 
OHV and other recreational uses in the vicinity of the Project (USDA 2011), fugitive dust has likely 
already had an effect on vegetation in the vicinity. Yet, the implicit conclusion of the Proposed Rule is 
that these human activities do not currently influence the PCEs related to vegetation and canopy cover to 
such an extent that the area cannot be proposed as critical habitat. For fugitive dust from the Project to 
negatively impact PCEs for critical habitat, its effect would necessitate lowering the percent canopy cover 
of the area below three percent (canopy cover between three and 40 percent is described as PCE #4). It is 
unlikely that dust levels outside of the perimeter fenceline will be so elevated from baseline conditions 
that they will reduce canopy cover to less than three percent. 



3.2.2. Persistence of Water Features 



Potential reductions in the persistence of seeps and springs are predicted to occur as a result of regional 
groundwater drawdown from the mine pit and direct impacts from tailings and waste rock storage. 
However, not all of the identified seeps and springs are expected to be impacted by drawdown of the 
regional aquifer. Seeps and springs not expected to be impacted by groundwater drawdown are those not 
connected to regional groundwater and/or those far from the Project mine pit (see USDA 2011). In 
addition stock tanks outside of the mine footprint will not be affected by groundwater drawdown, as they 
are dependent on the capture of ephemeral flows from precipitation events. There are a number of stock 
tanks located within proposed critical habitat that will not be affected by the Project, and are: 1) within 20 
km (12.4 mi) of each other and 2) provide water resources within 10 km (6.2 mi) of all proposed critical 
habitat within the Patagonia Unit surrounding the Project. Thus, while we currently do not have access to 
the database used by the Proposed Rule to identify surface water sources, the information available 
indicates that the Project will not impact proposed critical habitat such that this area does not contain PCE 
#3 as described by the Proposed Rule. In addition, Rosemont will implement conservation measures to 
replace lost water features resulting from the Project with man-made water features that will benefit 
jaguars, their prey base, and proposed jaguar critical habitat by providing access to water sources 
throughout the northern Santa Rita Mountains (USDA 2012). 
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3.2.3. Levels of Human Activity 



The Proposed Rule identifies low human influence as the most important PCE for jaguar critical habitat, 
and took significant steps to ensure that “only areas in which the [Human Influence Index] HII was 20 or 
less … were included in the proposed designation,” (USFWS 2012, pg. 50228). USFWS used a GIS layer 
from the Socioeconomic Data and Applications Center (SEDAC) that integrates population density and a 
variety of human disturbance metrics into a relative index (USFWS 2012, pg. 50223). We have requested 
the specific GIS layer used by USFWS, but have yet to receive this information. A GIS layer that contains 
a relative index of human influence using the eight input layers described by the Proposed Rule (human 
population density per square km, railroads, major roads, navigable rivers, coastlines, stable nighttime 
lighting, urban polygons, and land cover; USFWS 2012, pg. 50223), however, is available from SEDAC. 
This layer is called the “Human Footprint” and provides a normalized index of human influence to fit a 
scale from zero to 100 (see SEDAC 2012), as is described for the layer used by USFWS in the Proposed 
Rule (USFWS 2012, pg. 50228). A GIS layer entitled “Human Influence” is available from SEDAC, but 
it does not fit the description provided by the Proposed Rule as it is not a relative index normalized by 
biome and scores range from zero to 64. Thus, our assumption is that the Proposed Rule used the “Human 
Footprint” data set for its analyses. 



The Human Footprint dataset is available in a global coverage with a 1 km cell size. The Human 
Footprint dataset, downloaded nominally, uses the Interrupted Goode Homolosine Projection (IGHP) on 
the WGS84 reference ellipsoid. However, when the dataset is brought into GIS software and assigned this 
projection, we observed that the data was shifted approximately 13 km east and 4 km south of the correct 
geographic locations. To correct for this, the grid was manually georeferenced to match the geography. 
The same data are also available from SEDAC in continental subsets available in 30 arc second cell size, 
which equates to an approximately 860m cell size when projected into NAD83 in the vicinity of the 
Rosemont Project. We resampled the 30 arc second data to convert it to 1 km pixels using two methods. 
First, we converted the 860m pixels into point data using the pixel centers as reference locations and the 
grid value as an attribute. The points were then resampled into a 1 km grid using two different 
interpolation methods; nearest neighbor and bilinear interpolation. Nearest neighbor is an interpolation 
algorithm which determines the new value by inserting the value of the geographically closest known data 
point. Bilinear interpolation uses a weighted average of the 4x4 pixel neighborhood of known points to 
generate the value for the unknown point. The weighted average is generated using the geographic 
distances between the known and unknown points. The manually aligned dataset produced highly similar 
results to the resampled 30 arc second dataset. For the purposes of this discussion, we used the manually 
aligned 1 km grid cell dataset to generate our results3. However, using the 30 arc second data produces 
similar results.  



The manually aligned Human Footprint GIS layer indicates that all of the Santa Rita Mountains, north of 
Greaterville, AZ, contain a score over the threshold of 20 identified in the Proposed Rule (see Figure 6). 



                                                           
3 Note that WestLand did not perform the extensive refinements on the GIS models that was performed in Beier et al. (2006) after the initial GIS models were 
obtained. We believe that considerable subjectivity is injected into the modeling process when these types of refinements are made, and we prefer to report 
unmanipulated results from these models. 
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In fact, over 30 percent of the proposed designation of critical habit, over 38 percent of the area within the 
proposed Patagonia Unit, and 100 percent of the proposed critical habitat within the perimeter fence of 
the Rosemont Project possess Human Footprint scores over 20. These results do not change appreciably 
when using the original misaligned layer (see Figure 7). Although we do not know the exact GIS data 
layers used by USFWS in the Proposed Rule, this analysis, using a GIS layer that fits the description 
provided in the Proposed Rule, clearly demonstrates that human influence is high across a large area 
proposed as critical habitat, including all of the northern Santa Rita Mountains and the entirety of the 
Project located within the proposed designation, as well as Subunit 4b. Consequently, using these data, 
the Rosemont Project cannot adversely affect proposed critical habitat in relation to PCE #6, as according 
to the threshold described in the Proposed Rule, PCE #6 is not currently present in the proposed 
Patagonia Unit in the vicinity of the Project.  



In addition, the level of current and historic human activity within the northern Santa Rita Mountains is 
high. As a result of mining operations in the Greaterville, Rosemont, and Helvetia areas, the areas 
surrounding the Project have been subject to relatively high levels of human activity since the mid-1800s 
(Schaefer 1979). Currently, the area in the vicinity of the Project is heavily used for recreational activities. 
For example, the Draft Environmental Impact Statement (DEIS) for the Project describes off-highway 
vehicle (OHV) use as high in the northern Santa Rita Mountains (USDA 2011, pg. 526). In fact, 
according to the DEIS, the Forest Service specifically manages for increased motorized recreation in the 
Rosemont vicinity (USDA 2011, pg. 524). As a result, the baseline level of human use over some of the 
areas surrounding the Project is high, and may be higher than is considered suitable for proposed critical 
habitat. 



3.2.4. Levels of Native Prey 



The Project will encompass a portion of proposed critical habitat that is currently available for use by 
potential prey species of the jaguar. However, the amount of proposed critical habitat that will be affected 
is small relative to the total amount of proposed habitat in both the Patagonia Unit and the overall 
proposed designation (see Sec 3.1.).  



Activities associated with the Project may also affect water features dependent on regional groundwater 
due to groundwater drawdown, and select water features dependent on ephemeral flows that will either be 
directly impacted from mining, or indirectly impacted from stormwater diversion. However, as described 
in Sec. 3.2.2., some surface water sources will be unaffected by project activities and provide water 
sources for prey and jaguars throughout the northern Santa Rita Mountains. Moreover, the Proposed Rule 
does not directly analyze the distribution and abundance of native prey when mapping areas that contain 
PCE #2, adequate levels of native prey species. Instead, USFWS relies on the “history of effective game 
management strategies resulting in prey species’ persistence” (USFWS 2012, pg. 50228). Using this 
metric established by the Proposed Rule, we see no reason why the knowledge of Arizona Game & Fish 
Department managers and the effectiveness of their game management strategies throughout proposed 
critical habitat will be affected by the Project.  
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3.2.5. Connectivity to Mexico 



The Proposed Rule places paramount importance on connectivity to Mexico, and specifically identifies 
the Project as one in which USFWS will analyze in the “context of connectivity to Mexico” (USFWS 
2012, pg. 50233). Here we discuss the potential impacts of the proposed Rosemont Project on 
connectivity through: 1) modeling connectivity corridors between the Whetstone and Santa Rita 
Mountains, and 2) the use of habitat by jaguars for movement. 



3.2.5.1. Movement Corridor Modeling 



The Proposed Rule identifies Subunit 4b as necessary to support jaguar movement between the Patagonia 
and Whetstone Units and connect the Whetstone Unit to Mexico. To inform the analysis of potential 
effects of the Project on proposed jaguar critical habitat in the context of connectivity, we modeled a least 
cost movement corridor with the Patagonia and Whetstone Units as habitat blocks using the corridor 
design model developed at Northern Arizona University (see Sec. 1.1.2. for methodological details). Our 
modeled corridor also connects the Whetstone Unit to areas in the Patagonia Unit both north and south of 
the Project (Figure 8).  



We then simulated the lands within the perimeter fence line of the Project as “recently mined or 
quarried,” a land cover type avoided by jaguars (see Beier et al. 2006). The results of this simulation 
demonstrates that the modeled movement corridor is not sensitive to the potential disturbance caused by 
the proposed mine; the modeled corridor is largely unchanged and still provides a connection between the 
Whetstone and Santa Rita Mountains (Figure 9). Thus, this simulation provides evidence suggesting that 
the Project will not sever movement of jaguars between the proposed Whetstone and Patagonia Units and 
will not preclude connectivity to Mexico.  



The Proposed Rule also discusses potential impacts of roads on movement of jaguars (USFWS 2012). 
The Project will entail a secondary access road and a utility corridor through a portion of proposed critical 
habitat west of the perimeter fence line. While these activities could impact the movement of jaguars, 
their effect will be far less than the linear disturbances, such as roadways, that are already present in the 
proposed designation. For example, the Proposed Rule identifies the Santa Rita and Patagonia Mountains 
as a continuous unit, despite the fact that they are bisected by SR 82. Similarly the Proposed Rule 
designates a Subunit 4b in order to provide connectivity between the Whetstone and Santa Rita 
Mountains. The entire length of Subunit 4b is crossed by SR 83. Thus, the implicit conclusion by the 
Proposed Rule is that neither SR 82 nor SR 83 precludes connectivity of the Santa Rita Mountains to 
Mexico. Daily traffic volumes on these highways (1,600 to 3,000 vehicles) are considerably higher than 
traffic expected as a result of the secondary access road and utility corridor. Therefore, to avoid 
intransitive logic in the analysis of effects to jaguar critical habitat, according to the Proposed Rule these 
disturbances will have no effect on movement of jaguars, and thus connectivity to Mexico.  



Biologically, the available scientific literature indicates that while jaguars avoid human disturbance, male 
jaguars readily cross roadways and areas of human activity (Colchero et al. 2010). Given that: 1) all of the 
jaguar detection in the Southwest over the last 60 years have been males, 2) the Proposed Rule determines 
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occupancy or critical habitat units solely from male records and 3) jaguars detected recently in the U.S. 
and those that may arrive in the future will already be required to cross busy roadways, utility lines and 
areas of human influence before arrival to the northern Santa Rita Mountains, it is reasonable to conclude 
that the secondary access road and associated utility lines will not sever connectivity to Mexico. Thus, 
proposed critical habitat in the vicinity of the Project will continue to support PCE #1. 



3.2.5.2. Use of Areas that Do Not Contain PCEs for Jaguar Movement 



The Proposed Rule implies that subunits identified as critical habitat in order to support jaguar movement 
and connectivity with Mexico and between habitat units do not contain all of the PCEs considered as 
essential for the conservation of the species. These subunits were chosen to provide connectivity and to 
contain low human influence and some combination of canopy cover and rugged terrain 
(USFWS 2012, pg. 50228). The approach by the Proposed Rule implicitly concludes that jaguars have 
adequate behavioral flexibility such that they can use areas that do not contain all of the identified PCEs. 
This conclusion is in general agreement with findings from studies of the movement of male jaguars (e.g. 
Colchero et al. 2010), although female jaguars do not appear to as tolerable to human settlement or roads 
(Boydston and Lopez-Gonzalez 2005, Colchero et al. 2010). Therefore, even if the Project might preclude 
the movement of jaguars within a portion of the Patagonia Unit, the surrounding areas not proposed as 
critical habitat may also contain some PCEs and will continue to support jaguar movement, providing 
connectivity to Mexico and between other critical habitat units.  



4. CONCLUSIONS 



In this document, we discuss the potential effects of the Rosemont Copper Project on the jaguar species. 
We discuss how the Project could affect jaguar movement, the biotic communities used by jaguars, and 
jaguar prey base, as well as the consequences of the potential increase in traffic volume and noise 
associated with the Project. While these effects could negatively affect jaguars, we also show that male 
jaguars that could be using the northern Santa Rita Mountains have little influence on jaguar population 
dynamics. Thus, potential effects on these individuals do not impact jaguar population growth or 
persistence, and have no influence on the continued existence of the species.  



We also discuss potential effects of the Project to proposed jaguar critical habitat. The Project footprint 
includes only a small amount of proposed critical habitat, less than 1.5 percent of the approximately 
343,033 acres included in the Patagonia Unit and approximately 0.6 percent of the approximately 838,232 
acres included in the entire proposed critical habitat designation. The effects of the Project are not 
expected to significantly alter the PCE of proposed critical habitat. In particular, impacts to the vegetation 
important for proposed critical habitat are not anticipated to extend far beyond the Project footprint, water 
features will still persist on the landscape and will be augmented by Rosemont’s proposed conservation 
measures, human activity in the area appears to be already too high to be considered critical habitat, and 
the Project will not preclude the movement of jaguars to such an extent that connectivity to Mexico will 
be severed.  
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In short, these analyses demonstrate that while there could be impacts to jaguars and proposed jaguar 
critical habitat as a result of the Rosemont Copper Project, these effects are not likely to either influence 
the continued existence of the species or appreciably diminish the value of critical habitat for the survival 
or recovery of the species.  



  











Rosemont Copper Project: Potential Effects of Rosemont Project November 9, 2012 
to Jaguar and Proposed Jaguar Critical Habitat Page 21 
 
 



Q:\jobs\1000's\1049.21\Jaguar\Final Jaguar Report\Jaguar 11.09.12.docx WestLand Resources, Inc. 
 Engineering and Environmental Consultants 



5. LITERATURE CITED 



Allendorf, F.W. and G. H. Luikart. 2007. Conservation and the Genetics of Populations. Blackwell 
Publishing. Malden, Massachusetts. 663pp.  



Beier, P., D. Majka, and T. Bayless. 2006. Arizona missing linkages: Rincon-Santa Rita-Whetstone 
linkage design. Report to Arizona Game and Fish Department. School of Forestry, Northern Arizona 
University.  



Bissonette, J.A., and C.A. Kassar. 2008. Locations of deer-vehicle collisions are unrelated to traffic 
volume or posted speed limit. Human-Wildlife Conflicts 2: 122-130. 



Bowler, D.E. and T.G. Benton. 2005. Causes and consequences of animal dispersal strategies: relating 
individual behavior to spatial dynamics. Biological Reviews 80: 205-225. 



Boydston, E.E., and C.A. Lopez Gonzales. 2005. Sexual differentiation in the distribution potential of 
northern jaguars (Panthera onca). Pp. 51-56 in Gottfried, G.J., B.S. Gebow, L.G. Eskew, and C.B. 
Edminster, comp., Connecting Mountain Islands and Desert Seas: Biodiversity and Management of 
the Madrean Archipelago II, RMRS-P-36, Rocky Mountain Research Station, Forest Service, Fort 
Collins, Co. 



Burgess, S.C., E.A. Treml, and D.J. Marshall. 2012. How do dispersal costs and habitat selection 
influence realized population connectivity? Ecology 93(6): 1378-1387. 



Carillo, L.G., G. Ceballos, C. Chavez, J. Cornejo, J.C. Faller, R. List, and H. Zarza. 2007. Analisis de 
viabilidad de poblaciones y del habitat del jaguar en Mexico. Pp. 187-223 in Ceballos, G., C. 
Chavez, R. List y H. Zraza (editores). 2007. Conservacion y manejo del jaguar en Mexico: estudios 
de caso y perspectivas. Conabio – Alinza WWF – Telcel – Universidad Nacional Autonoma de 
Mexico. Mexico. 



Caswell, H. 2001. Matrix Population Models: Construction, Analysis, and Interpretation, 2nd Ed. Sinauer 
Associates. Sunderland, Massachusetts.  



Colchero, F., D.A. Conde, C. Manterola, A. Riveria, C. Chavez, A. Riveria, and G. Ceballos. 2010 
Jaguars on the move: modeling movement to mitigate fragmentation from road expansion in the 
Mayan Forest. Animal Conservation 14: 158-166. 



CorridorDesign.org 2012. CorridorDesign. September 2012. http://corridordesign.org/ 



Desbiez, A.L.J, K. Traylor-Holzer, B. Lacy, B.M. Beisiegel, C. Breitnemoser-Wurster, D.A. Sana, E. A. 
Moraes Jr., E. A. R. Carvalho Jr., F. Lima, R. L. P. Boulhosa, R. C. De Paula, R. G. Morato, S. M. 
C. Cavalcanti, and T. G. De Oliveira. 2012. Population viability analysis of jaguar populations in 
Brazil. Cat News, Special Issue 7, 2012. 











Rosemont Copper Project: Potential Effects of Rosemont Project November 9, 2012 
to Jaguar and Proposed Jaguar Critical Habitat Page 22 
 
 



Q:\jobs\1000's\1049.21\Jaguar\Final Jaguar Report\Jaguar 11.09.12.docx WestLand Resources, Inc. 
 Engineering and Environmental Consultants 



ESRI. 2011. ArcGIS Desktop: Release 10. Redlands, CA: Environmental Systems Research Institute. 



Federal Highway Administration (FHWA). 1980. Highway Noise Fundamentals. U.S. Department of 
Transportation. September. 



Hatten, J. R., A. Averill-Murray, and W. E. Van Pelt. 2005. A spatial model of potential jaguar habitat in 
Arizona. The Journal of Wildlife Management 69: 1024-1033. 



Huijser, M.P., A. Kociolek, P. McGowen, A. Hardy, A.P. Clevenger and R. Ament. 2007. Wildlife-
vehicle collision and crossing mitigation measures: A toolbox for the Montana Department of 
Transportation. FHWA/MT-07-002/8117-34. 



Jaguar Recovery Team. 2012. Recovery outline for the jaguar (Panthera onca). April 2012. 59 pp. 



Johnson, T.B, W.E. Van Pelt, and J.N. Stuart. 2011. Jaguar conservation assessment for Arizona, New 
Mexico and Northern Mexico. Nongame and Endangered Wildlife Program, AGFD, Phoenix. 81pp. 



Lacy, R.C., M. Borbat, and J.P. Pollak. 2009. Vortex: a stochastic simulation of the extinction process. 
Version 9.95. Chicago Zoological Society, Brookfield, Illinois. 



Rosas-Rosas, O.C. 2006. Ecological status and conservation of jaguars (Panthera onca) in northeastern 
Sonora, Mexico. Ph.D. Dissertation, New Mexico State University, Las Cruces, New Mexico. 



Schaefer, J. 1979. The Anamax Project, History of the Rosemont Area in the Santa Rita Mountains, 
Arizona. Cultural Resource Management Section, Arizona State Museum, The University of 
Arizona. November.  



 
Socioeconomic Data and Applications Center (SEDAC). 2012. Center for International Earth and Science 



Information Network. Earth Institute, Columbia University. September 2012. 
http://sedac.ciesin.columbia.edu/. 



Tetra Tech. 2009. Supplemental Noise Study, Rosemont Copper Project. April. 



U.S. Department of Agriculture (USDA). 2011. Draft Environmental Impact Statement for the Rosemont 
Copper Project. U.S. Department of Agriculture. 



U.S. Department of Agriculture (USDA). 2012. Biological Assessment, Rosemont Copper Project, Santa 
Rita Mountains, Nogales Ranger District. 



U.S. Fish & Wildlife Service (USFWS) 2012. Endangered and threatened wildlife and plants; designation 
of critical habitat for jaguar. Federal Register 77(161):50214-50242. August 20, 2012. 





http://sedac.ciesin.columbia.edu/








 



 



FIGURES 











±
0 15,000 30,000



Feet



Path: X:\GIS\Projects\1049.21\Forest\Figure1.mxd Date: 10/31/2012



ROSEMONT COPPER COMPANY



JAGUAR MOVEMENT CORRIDOR BETWEEN 
FOREST SERVICE HABITAT BLOCKS-BASE MODEL



Figure 1



Rosemont Copper Project: Potential Effects of the 
Rosemont Project to Jaguar and Jaguar Critical Habitat



User: davido



Legend
Jaguar 1% Corridor
Rosemont Perimeter Fence
Forest Service Habitat Block
Roads
Railroads
US,State,County Hwys
Interstates



Average Habitat Suitability
Low Suitability
Medium Suitability
High Suitability











Path: X:\GIS\Projects\1049.21\Forest\Figure2.mxd Date: 10/31/2012 User: davido



Legend
Jaguar 1% Corridor
Rosemont Perimeter Fence
Forest Service Habitat Block
Roads
Railroads
US,State,County Hwys
Interstates



Average Habitat Suitability
Low Suitability
Medium Suitability
High Suitability±



0 15,000 30,000
Feet



ROSEMONT COPPER COMPANY



JAGUAR MOVEMENT CORRIDOR BETWEEN 
FOREST SERVICE HABITAT BLOCKS-SIMULATED PROJECT MODEL



Figure 2



Rosemont Copper Project: Potential Effects of the 
Rosemont Project to Jaguar and Jaguar Critical Habitat











Figure 3. Results from the sensitivity analyses for stochastic growth rates (Stoc. r) run on the base 
Sonoran Population Viability Analysis model. Open circles represent a 5 percent increase in survival and 
closed circles represent a 5 percent decrease in survival. The line represents stochastic growth rate of 
the base model.   
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Figure 4. Results from the sensitivity analyses for the probability for the population to reach extinction 
(PE) in the base Sonoran Population Viability Analysis. Open circles represent a 5 percent increase in 
survival and closed circles represent a 5 percent decrease in survival. The line represents the probability 
of extinction of the base model.  











Figure 5. Results from the sensitivity analyses for genetic heterozygosity (H) in the base Sonoran 
Population Viability Analysis. Open circles represent a 5 percent increase in survival and closed circles 
represent a 5 percent decrease in survival. The line represents heterozygosity of the base model. 
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To: Angela Barclay
Cc: Brian Lindenlaub; Jim Tress; ljones02@fs.fed.us; karnold@rosemontcopper.com
Subject: GIS jaguar corridors


Hi Angela,


Per your request, attached are the shape files for the jaguar corridors.


Without: this zip contains the jag corridor that does not simulated the proposed mine
With: this zip file contains the jag corridor that simulates the proposed mine


These model corridors represent raw output data of the 1% least cost corridor for jaguar from a GIS
model provided by corridordesign.org. The habitat blocks are between proposed jaguar critical habitat
units. No posthoc analyses or subjective changes to the modeled corridor have been performed. Please
refer to the attached report entitled, "Rosemont Copper Project: Potential effects of the Rosemont
Project to jaguar and proposed jaguar critical habitat," for a complete discussion of model details and
outputs.


If you have any questions, don't hesitate to call (520-206-9585).


David Cerasale


David Cerasale, PhD | Biologist
WestLand Resources, Inc.
4001 E Paradise Falls Drive | Tucson, AZ 85712
Office: (520) 206-9585 | Fax: (520) 206-9518








From: Everson, Beverley A -FS
To: Jones, Larry -FS
Subject: RE: IDT meeting agenda - ALL PLEASE READ, including Alan B, Sean L, Andrea and other team members
Date: Thursday, January 26, 2012 10:16:16 AM


Hi Larry,
 
Your message is confusing to me as I had asked the team weeks ago to lock in next week for the
kick-off meeting.  Also, you had asked at that time if you could leave the meeting for your monthly
conference call and I said that you could.
 
Lastly, I'd appreciate it if you would bring complaints of this nature to me first for resolution before
sharing them with my supervisor.  I believe that I've always been willing to hear you out and
address your concerns in the past, and hope that you feel comfortable in talking with me.
 
Let's talk some more if you don't think that I've been responsive to your concerns.  I appreciate all
your hard work on, and dedication to, Rosemont - in spite of the contentiousness and compexity of
the project - and I want to continue to have a good relationship with you.
 
Bev
 
Bev
 
From: Jones, Larry -FS 
Sent: Thursday, January 26, 2012 9:28 AM
To: Roth, Melinda D -FS
Cc: Everson, Beverley A -FS
Subject: RE: IDT meeting agenda - ALL PLEASE READ, including Alan B, Sean L, Andrea and other
team members
 
Nothing personal, of course. I have a lot of respect for you both…I know you guys are under a lot of
pressure and this Rosemont thing is very dynamic and demanding.  I've rescheduled my meeting
and am back to work now, so I'm over it.  Thanks for hearing me out.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Roth, Melinda D -FS 
Sent: Thursday, January 26, 2012 9:20 AM
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To: Jones, Larry -FS
Subject: RE: IDT meeting agenda - ALL PLEASE READ, including Alan B, Sean L, Andrea and other
team members
 
We can do a better job, you're right.  Thanks for the constructive criticism.
 
From: Jones, Larry -FS 
Sent: Thursday, January 26, 2012 9:17 AM
To: Roth, Melinda D -FS; Everson, Beverley A -FS
Subject: RE: IDT meeting agenda - ALL PLEASE READ, including Alan B, Sean L, Andrea and other
team members
 
Well, when Rick retires, I hope to try to compete for his position (I was not allowed last time
around), and I really don't want to look like I am bailing on this high-priority Forest POW in the
presence of the Forest Supervisor. So, actually I care.  All I ask is that people running the show plan
ahead and stick to schedules. For example, I was going to go camping this afternoon through the
weekend, but the CARA training wasn't locked in till yesterday for this afternoon (I had already
indicated I wanted to attend and had a meeting all day yesterday so wasn't privy to the date/time).
If I were to leave tomorrow, I will probably not be able to find a spot. I understand a few things are
unavoidable, but the vast majority can be scheduled in advance and stuck to.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Roth, Melinda D -FS 
Sent: Thursday, January 26, 2012 9:08 AM
To: Jones, Larry -FS; Everson, Beverley A -FS
Subject: RE: IDT meeting agenda - ALL PLEASE READ, including Alan B, Sean L, Andrea and other
team members
 
Everyone knows we have a lot going on, other high priority commitments.  I, for one, would know
that if you had to leave the Rosemont meeting, there was a legitimate reason for that.  Who cares
what others might think anyway! We have a ways to go on this project.  I hope you can find a spark
to stay positive and make some differences in the outcome.
 
From: Jones, Larry -FS 
Sent: Thursday, January 26, 2012 9:00 AM
To: Everson, Beverley A -FS
Cc: Roth, Melinda D -FS
Subject: RE: IDT meeting agenda - ALL PLEASE READ, including Alan B, Sean L, Andrea and other
team members
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Please try to schedule things more in advance. This messes up my regularly scheduled conference
call, which is not on Wednesdays because that is usually retained as a "Rosemont" day, which may
or may not actually happen. I know I was OK'ed earlier to keep my conference call on the last
Tuesday of this month at 1300-1430, but upon seeing this agenda, it would look really bad for me
to not be there since it is a kick-off with Jim and Reta and the DEIS review. This morning I tried to
reschedule on Monday or Friday, but was again bumped by Rosemont using the FTS line, so my
only option is to change my conference call to noon on Tuesday and knock it down by 1 hour (from
1.5 hour to 30 min). I have scheduled it for our lunch 1/2 hour.
 
Please do not further surprise me by working over lunch (agenda does not indicate that) or having
lunch scheduled at a time other than 1200 (sharp)-1230. Another pet peeve of mine is the lack of a
facilitator to stick to the schedule. If we go over into the lunch 1/2 hour, then I will once again look
bad by either leaving the meeting or will look bad to my peers by cancelling the already re-
scheduled meeting.
 
I can always reschedule a conference call--that is not the issue. But I need a reasonable head's up
so that I contact the multiple people in 5 states counting on me.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Everson, Beverley A -FS 
Sent: Wednesday, January 25, 2012 6:54 PM
To: Belauskas, Alan -FS; Elek, Arthur S -FS; Kriegel, Debby -FS; Curiel, Eli -FS; McKay, George -FS;
Schewel, Heidi -FS; Jones, Larry -FS; Roth, Melinda D -FS; Laford, Reta -FS; Lefevre, Robert -FS;
Shafiqullah, Salek -FS; Lockwood, Sean -FS; Davis, Sarah L -FS; Emmett, Tami -FS; Keyes, Walter -FS;
Gillespie, William B -FS; Gerhart, Richard A -FS; Copeland, James -FS; Kaplan, Marc -FS; Campbell,
Andrea W -FS; Melissa Polm
Subject: FW: IDT meeting agenda - ALL PLEASE READ, including Alan B, Sean L, Andrea and other
team members
 
Hello RCC Team,
 
Enclosed is the latest draft agenda for the IDT workshop next week.  ALL team members are
expected to attend the Tuesday morning session, whether or not you have regularly attended core
and extended team meetings before.  This meeting is to prepare all of the team for their roles and
responsibilities going forward with the FEIS, and Tuesday morning will include an overview on
these expectations from our S.O. line officers.
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Note that the meeting has been shortened to three days for greater efficiency and with respect to
everyone's busy schedules.  In response to the team's request at our last IDT meeting, the
workshop is beginning on Tuesday the 31st rather than Monday the 30th.
 
Many of you are being asked to attend only the Tuesday morning session, with the rest of the
week optional.  The remainder, including Andrea Campbell, Debby Kriegel, Walt Keyes, Bob
Lefevre, Salek Shafiqullah, Bill Gillespie, Larry Jones, and Sarah Davis, are requested to be in
attendance all three days.
 
Thanks to all for getting this meeting on your calendar when it was first announced last month.  I
look forward to a great kick-off to the FEIS portion of our analysis!
 
Bev
 
 








From: Jones, Larry -FS
To: jim tress (jtress@westlandresources.com); brian lindenlaub (blindenlaub@westlandresources.com)
Cc: angela barclay (abarclay@swca.com); jason_douglas@fws.gov
Subject: FW: status of Conservation Measures
Date: Friday, April 06, 2012 10:04:47 AM


I haven’t gotten a response from WestLand to the query below. No letter from FWS yet from
species experts but we know one is coming. WestLand—again, don’t worry about mitigation
lands…we can deal with that separately and FS cannot require them anyway.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Friday, April 06, 2012 9:28 AM
To: Jones, Larry -FS
Subject: RE: status of Conservation Measures
 
Hi Larry,
 
Just curious – did you hear back from WestLand?
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Tuesday, April 03, 2012 10:44 AM
To: jim tress (jtress@westlandresources.com); brian lindenlaub (blindenlaub@westlandresources.com);
Jonathan Rigg
Cc: Angela Barclay
Subject: status of Conservation Measures
 
Jim/Brian/Jonathan:
 
I was wondering about the status of the document outlining conservation measures Rosemont
would be willing to commit to for threatened, endangered, sensitive, and other species. (the BA for
T and E, BE for sensitive, talussnails in specialist report). Also, as SWCA was to be a “clearing
house” for conservation measures, where we are at with the “mitigation table” or whatever form
the mitigations/conservation measures have taken. Just trying to keep the ball rolling because I
hadn’t heard anything for a while.



mailto:/O=MMS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=JONES, LARRY810899D6-F64D-4E4C-AA8E-C93F1C975BDF

mailto:jtress@westlandresources.com

mailto:blindenlaub@westlandresources.com

mailto:abarclay@swca.com

mailto:jason_douglas@fws.gov

mailto:[mailto:ljones02@fs.fed.us]

mailto:jtress@westlandresources.com

mailto:blindenlaub@westlandresources.com





 
As I recall, these are the broad categories we would like to see:
 


1.        General “overarching” design criteria that will help avoid, minimize, mitigate
environmental effects to habitat or species, especially those that may get “lost” in the
EIS/BA without being highlighted.


2.       General measures that help reduce stresses under climate change. In particular, I think we
need to highlight anything that reduces water consumption (ground and surface) and
greenhouse gases (but not limited to that). Note that Jim Upchurch recently brought this
up also, noting that climate change is an important consideration.


3.       Species-specific conservation measures (FWS has not yet drafted their letter of issues and
suggestions, but I don’t think you need to wait…there aren’t that many species).


4.       Mitigation lands…while these are important, they cannot be required by the Forest
Service, and if they are in some sort of preliminary process, no need to even mention. Point
is to not hold up the process waiting to hear about status of mitigation lands.
 


Thanks!
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Jones, Larry -FS
To: JWindes@azgfd.gov; Julia.Fonseca@pima.gov; Brian Powell (Brian.Powell@pima.gov); jason_douglas@fws.gov
Cc: Raul Vega; Roth, Melinda D -FS
Subject: draft Agenda for 11 June meeting
Date: Wednesday, June 06, 2012 8:32:45 AM
Attachments: Draft Agenda coop agency meeting 11 June 2012_V2.docx


Attached is another attempt at making an agenda for the coop agency Rosemont conservation
measures meeting. After several emails, I think I would like to propose the following. I heard from
AGFD and Pima Co, as well as FWS, that they have ideas about where we should be headed, so I
think the best approach is to give everyone a chance to discuss their agencies stance and related
regulatory issues (they are not the same between agencies). I did not get an RSVP from BLM, so
they were not on the agenda, but can be added if they show up. For example, I would probably
highlight the FS laws, regulations, and policy (NEPA, FS side of ESA, NFMA and Forest Service
Manual)—basically what we can and cannot do (or expected/not expected to do) as an agency
(e.g., we cannot require compensatory lands, which is often high on the radar of other agencies).
After the extended round robin, I would follow up with where we are at on the project. Then I
think we can discuss where we want to be headed and schedule future meetings.
 
Does this work? I have to make a decision pretty quick on the agenda because Monday is pretty
close.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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Cooperating Agency Meeting, Proposed Rosemont Copper Mine


Draft Agenda





Conservation and Mitigation Measures for Impacts to Plants and Animals 





11 June 2012


Arizona Game and Fish Department





We will plan to meet all day, with a lunch break at 1130. If it can be wrapped up by 1200, we will adjourn at that time. Fish and Wildlife Service (not a cooperating agency) is also invited because of overlap with ESA species requiring conservation measures. The extended round robin is a chance for the Forest Service, Fish and Wildlife Service, and cooperating agencies to discuss where the agencies would like to go with conservation measures (mitigation and monitoring) for the proposed Rosemont copper mine.





0900 Introduction and round robin 


· Introductions and sign in


· Extended round robin:  


· Forest Service (Jones/Roth)


· Arizona Game and Fish Department (Windes)


· Pima County (Fonseca/Powell) 


· Fish And Wildlife Service (Douglas) 


· Other (as appropriate)


1015  Break





1030   State of Conservation Measures


· Review round robin (Roth)


· Overview of species, habitats, and status of Conservation Measures (Jones)





1130  LUNCH





1230  Direction on Monitoring Plans and Biological Monitors (Jones)





1400  BREAK





1415  Putting it all together (Roth)


· Summary


· Assignments and follow-up





1600  ADJOURN













From: Everson, Beverley A -FS
To: Belauskas, Alan -FS; Elek, Arthur S -FS; Kriegel, Debby -FS; Curiel, Eli -FS; Schewel, Heidi -FS; Jones, Larry -


FS; Roth, Melinda D -FS; Shafiqullah, Salek -FS; Lockwood, Sean -FS; Davis, Sarah L -FS; Emmett, Tami -FS;
Keyes, Walter -FS; Gillespie, William B -FS; Copeland, James -FS; Campbell, Andrea W -FS


Subject: FW: Rosemont IDT Mtg
Date: Friday, June 08, 2012 3:37:19 PM


Please see Terry’s message, below.
 
From: Terry Chute [mailto:tchute99@gmail.com] 
Sent: Tuesday, June 05, 2012 9:46 AM
To: Melissa Polm; Brad Sohm; Jarod Dunn; Jonathan Rigg; DeAnne Rietz; Angela Barclay; Chris Garrett;
Pam Cecere; Suzanne Griset
Cc: Everson, Beverley A -FS; Roth, Melinda D -FS
Subject: Re: Rosemont IDT Mtg
 
Hi everyone,
 
For the Rosemont IDT meeting on June 14 and 15th, we will be referring back to the
handbook that we put together and handed out for the IDT Workshop back in January. 
Please bring your copy with you on the 14th.
 
If you do not have your copy or did not receive a copy, please let me know ASAP so we can
make a few more copies. 
 
Mindee or Bev – would you please forward this to the Forest Service ID Team members
that are planning on attending the meeting?
 
Thanks,
 
Terry CHute
 
From: Melissa Polm
Sent: Tuesday, May 29, 2012 11:11 AM
To: Brad Sohm ; Jarod Dunn ; Jonathan Rigg ; DeAnne Rietz ; Angela Barclay ; Chris Garrett ; Terry
Chute ; Pam Cecere ; Suzanne Griset
Subject: Rosemont IDT Mtg
 


When: Occurs every day effective 6/14/2012 until 6/15/2012 from 9:00 AM to 5:00 PM
GMT -0700 (Standard) / GMT -0700 (Daylight).


Where: # TUC Conf Room


Note: The GMT offset above does not reflect daylight saving time adjustments.


*~*~*~*~*~*~*~*~*~*
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I want to be sure that everyone understands that this is a two-day meeting- please plan to
attend Thursday and Friday.


This will be our roll-out meeting to get everyone started on the revised analysis, working
toward the FEIS.


** We have decided to invite the Forest as well and have this off-site, so you are invited to
stay over. Please let me know if you plan to do so- I will be blocking rooms. Jarod- Please
plan to travel to Tucson for this.**








From: Jason_Douglas@fws.gov
To: Jones, Larry -FS
Subject: Conference-related passages form S.7 handbook
Date: Tuesday, August 28, 2012 3:01:16 PM


6.3 FORMAL CONFERENCE 


"Action agencies may request formal conference on a proposed action. Although the regulations (50
CFR §402.10(d)) permit the Services to decide whether formal conference is appropriate, generally
formal conferences should be provided if requested. Formal conferences follow the same procedures
as formal consultation. The opinion issued at the end of a formal conference is called a conference
opinion. It follows the contents and format of a biological opinion. However, the incidental take
statement provided with a conference opinion does not take effect until the Services adopt the
conference opinion as a biological opinion on the proposed action - after the species is listed." 


Should a Final Rule eventually designate jaguar critical habitat in the action area, the adoption process
would proceed as follows: 


"Requests for Service confirmation of a conference opinion must be in writing. The Services must
respond within 45 calendar days, and, within that period, may adopt the conference opinion as the
biological opinion issued through formal consultation if no significant changes have occurred in the
proposed action or the information used in the conference. When the conference opinion is adopted in
this manner, it satisfies an action agency's section 7 consultation requirements. If the Services deny
the confirmation request, they advise the action agency to initiate formal consultation unless the "may
affect" situation has been eliminated." 


Also note the use of the term "may" (= voluntary) rather than "shall" (mandatory). 


The section 7 handbook's glossary states that there is a situation where conference is mandatory, and
that is when the proposed action "...is likely to jeopardize proposed species/adversely modify proposed
critical habitat - the appropriate conclusion when the action agency or the Services identify situations
where the proposed action is likely to jeopardize the proposed species or adversely modify the
proposed critical habitat. If this conclusion is reached, conference is required. "
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From: Roth, Melinda D -FS
To: Jones, Larry -FS; Angela Barclay
Cc: Roth, Melinda D -FS; jrigg@swca.com
Subject: RE: bio mitig measures mtg
Date: Wednesday, June 20, 2012 12:11:18 PM


Didn’t look at the notes yet, but if you are OK with them, I’d say that’s good.  I’ll talk to Jonathan
about the list of applicable mitigation and work to get that list pulled together and organized ASAP. 


I’ll keep you both posted on the timeframe for that – shooting for NLT July 2nd to cooperators. 
Should we list the mitigation proposed by AGFD and FWS?  I can get that from the letters.  I could
show those measures in a different color to distinguish from other more concrete measures.
 
From: Jones, Larry -FS 
Sent: Wednesday, June 20, 2012 8:30 AM
To: Angela Barclay
Cc: Roth, Melinda D -FS
Subject: RE: bio mitig measures mtg
 
You probably just saw I clinched the date at 9 July. No comments from Mindee—hey Mindee, are
you OK with the minutes or do you have comments? We should send them out fairly soon and you
and I should get together to figure out an update of the mitigation list we had discussed.
Apparently, Brian L. lacks the alleged table/spreadsheet that had the proposed mitigations from
FWS and AGFD. All of a sudden, 9 July actually seems pretty close, so if I can shed the Forest Plan
yoke for a little while…
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Wednesday, June 20, 2012 7:53 AM
To: Jones, Larry -FS
Subject: RE: bio mitig measures mtg
 
Hi Larry,
 
Have you received any comments from Mindee? Are we planning to circulate the notes to the
group for review? Have you decided when we are meeting again?
 
Thanks,
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Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Monday, June 18, 2012 4:13 PM
To: Angela Barclay
Cc: Roth, Melinda D -FS
Subject: RE: bio mitig measures mtg
 
Here are some track changes—Mindee, do you have anything to add/change?
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Monday, June 18, 2012 2:50 PM
To: Jones, Larry -FS
Subject: bio mitig measures mtg
 
Hi Larry,
 
Attached are John’s and my meeting minutes from the bio mitigation measures meeting last week.
Let me know if you have any questions and/or if you would like me to send to others for review.
 
Angela M.D. Barclay, M.S.
Senior Natural Resource Specialist


SWCA Environmental Consultants
343 West Franklin Street
Tucson, Arizona 85701
P 520.325.9194 | F 520.325.2033
 


Visit Our Website: http://www.swca.com  
Find us on Facebook: http://on.fb.me/SWCA-Environmental
See us on LinkedIn:  http://www.linkedin.com/company/swca-environmental-consultants
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This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.








From: Angela Barclay
To: Jones, Larry -FS
Subject: Fwd: Rosemont BA
Date: Friday, June 15, 2012 2:15:07 PM


Hi Larry,


I think you got the rest of the BAs. If you have an extra copy could you send it to
Brian? If not I'll print another one and send it to him. 


Thanks!


Sent from Angela's iPhone :D


Begin forwarded message:


From: Brian Lindenlaub <blindenlaub@westlandresources.com>
Date: June 15, 2012 2:11:04 PM MST
To: Angela Barclay <abarclay@swca.com>
Subject: Rosemont BA


Hi Angela,
 
It occurs to me that we have not yet received our copy of the Rosemont BA. Would it
be possible to get that soon?
 
Many thanks,
Brian Lindenlaub | Principal
WestLand Resources, Inc.
4001 E Paradise Falls Drive | Tucson, AZ 85712
Office: (520) 206-9585 | Fax: (520) 206-9518
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From: Jones, Larry -FS
To: Simms, Jeffrey R
Cc: Radke, Marcia F (mradke@blm.gov); daniel_j_moore@blm.gov
Subject: RE: Next coop agency bio mitigation meeting for Rosemont set for Monday 9 July 2012 at 0900
Date: Wednesday, June 20, 2012 10:33:41 AM


Jeff--
 
Bummer! I was hoping to have someone from BLM, but Marcia indicated that was a bad day…
maybe send a proxy or just let us keep you in the loop?
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Simms, Jeffrey R [mailto:jsimms@blm.gov] 
Sent: Wednesday, June 20, 2012 10:20 AM
To: Jones, Larry -FS
Cc: Moore, Daniel J
Subject: RE: Next coop agency bio mitigation meeting for Rosemont set for Monday 9 July 2012 at
0900
 
Larry,
Sorry but I can’t make that date. See ya next time.
 
Cheers
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Wednesday, June 20, 2012 8:12 AM
To: brocious@base.sao.arizona.edu; cbeck@azdot.gov; Moore, Daniel J; dt1@azdeq.gov;
David.Jacobs@azag.gov; falco@cfa.harvard.edu; gfleming@asmi.az.gov; Julia.Fonseca@pima.gov;
JWindes@azgfd.gov; karen.howe@tonation-nsn.gov; david.stine.1@ang.af.mil; safabritz@azwater.gov;
lee.allison@azgs.az.gov; Leslie.Ethen@tucsonaz.gov; LSwartzbaugh@asmi.az.gov;
Marjorie.E.Blaine@usace.army.mil; nicole.ewing-gavin@tucsonaz.gov; ohenderson@ci.sahuarita.az.us;
rcasavant@azstateparks.gov; rsejkora@azstateparks.gov; stahle@ci.sahuarita.az.us;
TEmery@azdot.gov; Stonum, Scott; Sidles, Darla; Nicole.Fyffe@pima.gov; twade@azgfd.gov; Roth,
Melinda D; angela barclay (abarclay@swca.com); jeff sorensen (jsorensen@azgfd.gov); jonathan rigg
(jrigg@swca.com); Brian Powell (Brian.Powell@pima.gov); Simms, Jeffrey R; Radke, Marcia F; Stonum,
Scott; lpollock@azgfd.gov; Douglas, Jason
Cc: Ruyle, Jennifer; Everson, Beverley A; Upchurch, Jim
Subject: Next coop agency bio mitigation meeting for Rosemont set for Monday 9 July 2012 at 0900
 
Co-op agencies for proposed Rosemont project
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Mark your calendars for the second cooperating agencies biological resources mitigation for
proposed Rosemont copper mine meeting. Monday, 9 July 2012, at 9:00 AM, for the whole day,
with an hour break for lunch. I will try to clinch AGFD office or some other non-federal building
venue and send an agenda around (along with the mitigation table, when it is ready). Angela
Barclay will send notes/minutes from the previous meeting. Your doodle-poll response was your
RSVP, but if you did not participate in the poll, but plan to attend, please let me know. Thanks!
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Angela Barclay
To: Jones, Larry -FS
Subject: RE: Draft Arizona Trail Reroute BE
Date: Monday, July 23, 2012 3:51:57 PM


I was just curious as to what you thought about their effects determinations because there were
some species in their BE that did not receive individual paragraph analyses in the EIS (i.e., Santa
Cruz striped agave, needle-spined pineapple cactus, Arizona coralroot, Lemmon’s stevia, mountain
skink, Gila monster, Cockrum’s desert shrew, fulvous harvest mouse, plains harvest mouse,
northern pygmy-mouse, and yellow-nosed cotton rat) and some that didn’t even make it into table
97 at the beginning of the section (e.g., Greene milkweed, Chisos Mt. Crested coralroot, spiderleaf,
Lemmon’s lupine, and Huachuca Mountains pocket gopher). I need to decide how to incorporate
their analysis of these species into the EIS.
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Monday, July 23, 2012 3:42 PM
To: Angela Barclay
Subject: RE: Draft Arizona Trail Reroute BE
 
No. We don’t actually need a stand-alone BE anyway; this is a connected action, so it needs to be
incorporated for the big picture (e.g., determinations for the project as a whole) in the final BA and
BE, just as the powerline route or access roads are part of the project.
 
Larry Jones
Biologist
Wildlife, Fish, and Rare Plant program
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Monday, July 23, 2012 2:26 PM
To: Jones, Larry -FS
Subject: RE: Draft Arizona Trail Reroute BE
 
Larry,
 
Did you provide any comments to WestLand regarding this BE?
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Thanks,
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Tuesday, July 03, 2012 9:26 AM
To: Angela Barclay
Cc: brian lindenlaub (blindenlaub@westlandresources.com)
Subject: RE: Draft Arizona Trail Reroute BE
 
Thanks.
 
Brian— Can you send this to me as a Word document so we can do track changes? Thanks.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Tuesday, July 03, 2012 9:09 AM
To: Jones, Larry -FS
Subject: FW: Draft Arizona Trail Reroute BE
 
Hi Larry,
 
Forwarding this to you from WestLand…
 
Angela
^..^  ^..^
 
From: Amanda Best [mailto:abest@westlandresources.com] 
Sent: Monday, July 02, 2012 5:06 PM
To: Angela Barclay
Cc: Brian Lindenlaub; Kathy Arnold
Subject: Draft Arizona Trail Reroute BE
 
Angela,
 
Please find attached the Draft BE for the Arizona Trail Reroute. Please give me a call if you have any
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questions or comments.
 
Thanks,
Amanda
 
Amanda Best | Senior Environmental Specialist
WestLand Resources, Inc.
4001 E Paradise Falls Drive | Tucson, AZ 85712
Office: (520) 206-9585 | Fax: (520) 206-9518
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.








From: Jason_Douglas@fws.gov
To: Jones, Larry -FS
Cc: Jean_Calhoun@fws.gov
Subject: Re: DRAFT 8 March 2012 BA meeting at FWS Tucson
Date: Monday, March 05, 2012 7:51:46 AM


Larry, 


I spoke with Jean about the agenda this morning. I'm still collecting feedback from the various species
leads, and I'll also want to be able to share any of Rosemont's proposed conservation measures with
them. As such, think the biology discussion that follows the hydrology presentation will be relatively
brief and that we won't need the full afternoon for those discussions. How does this fit with your needs
for this meeting? 


With regards, 


Jason M. Douglas
Fish and Wildlife Biologist
U.S. Fish and Wildlife Service
Arizona Ecological Services Field Office
201 North Bonita Street, Suite 141
Tucson, Arizona 85745
(520) 670-6150, extension 226 (voice)
(520) 670-6155 (fax)
http://www.fws.gov/southwest/es/arizona/ 


"Jones, Larry -FS" <ljones02@fs.fed.us>


02/27/2012 10:53 AM


To "Jones, Larry -FS" <ljones02@fs.fed.us>, "'mradke@blm.gov'"
<mradke@blm.gov>, "Gerhart, Richard A -FS" <rgerhart@fs.fed.us>,
"'abarclay@swca.com'" <abarclay@swca.com>,
"'Jeff_Simms@blm.gov'" <Jeff_Simms@blm.gov>, Kathy Arnold
<karnold@rosemontcopper.com>,
"'blindenlaub@westlandresources.com'"
<blindenlaub@westlandresources.com>,
"'jtress@westlandresources.com'"  <jtress@westlandresources.com>,
"'Jean_Calhoun@fws.gov'" <Jean_Calhoun@fws.gov>,
"jason_douglas@fws.gov" <jason_douglas@fws.gov>,
"scott_richardson@fws.gov" <scott_richardson@fws.gov>,
"JWindes@azgfd.gov" <JWindes@azgfd.gov>,
"'jsorensen@azgfd.gov'" <jsorensen@azgfd.gov>,
"jsturgess@augustaresource.com"
<jsturgess@augustaresource.com>, "'d3moore@blm.gov'"
<d3moore@blm.gov>, "Shafiqullah, Salek -FS"
<sshafiqullah@fs.fed.us>


cc "'mpolm@swca.com'" <mpolm@swca.com>, "Roth, Melinda D -FS"
<mroth@fs.fed.us>, "Everson, Beverley A -FS"
<beverson@fs.fed.us>, "Laford, Reta -FS" <rlaford@fs.fed.us>


Subject DRAFT 8 March 2012 BA meeting at FWS Tucson


Find attached a draft agenda for the 8 March 2012 Biological Assessment meeting at Fish and Wildlife Service
conference room. Let me know if there are any changes needed. The participants are the same as last time:
federal agencies, proponents and their contractors, and Arizona Game and Fish Department (per MOU). 
  
Larry Jones 
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Biologist 
Climate Change Coordinator 
SW PARC Senior Chair 
Coronado National Forest 
300 W Congress 
Tucson, AZ 85701 
  
520-388-8375 
ljones02@fs.fed.us 
 


This electronic message contains information generated by the USDA solely for the
intended recipients. Any unauthorized interception of this message or the use or
disclosure of the information it contains may violate the law and subject the violator
to civil or criminal penalties. If you believe you have received this message in error,
please notify the sender and delete the email immediately. [attachment "BA Review
and Consultation Discussions 8 March Agenda.docx" deleted by Jason
Douglas/RO/R2/FWS/DOI]








From: Brian Lindenlaub
To: Roth, Melinda D -FS
Cc: karnold@rosemontcopper.com; Jones, Larry -FS; Upchurch, Jim -FS
Subject: RE: Rosemont Copper Project Section 7 consultation
Date: Monday, June 04, 2012 10:56:45 AM
Attachments: image001.png


Mindee,
 
I spoke with Larry this morning and, based on that conversation, I’ve prepared a response email
that we should be able to send out yet today, perhaps even this morning.
 
Regards,
Brian Lindenlaub | Principal
WestLand Resources, Inc.
 
From: Roth, Melinda D -FS [mailto:mroth@fs.fed.us] 
Sent: Monday, June 04, 2012 10:54 AM
To: Brian Lindenlaub
Cc: karnold@rosemontcopper.com; Jones, Larry -FS; Upchurch, Jim -FS
Subject: Rosemont Copper Project Section 7 consultation
 
I understand from Larry that we haven’t received input from Rosemont on the suggested
conservation measures from FWS and AGFD.  Larry intends to transmit the BA to FWS this
Wednesday.  Will we get any additional input from Rosemont before Wednesday?
 
Mindee Roth
Rosemont Copper Project Manager
520 388-8319
mroth@fs.fed.us
 


Go Cats!
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Medlock, Paula -FS
To: Jones, Larry -FS
Subject: Here"s the doc - sorry!
Date: Wednesday, May 30, 2012 1:02:50 PM
Attachments: MadreanProgramCoverPage.pdf


 
 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Paula Medlock
Resource Assistant, Natural Resources
Coronado National Forest
Supervisor's Office
300 W. Congress
Tucson, AZ  85701
(520) 388-8376
pmedlock@fs.fed.us
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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From: Jones, Larry -FS
To: Brian Lindenlaub
Cc: Angela Barclay; Jim Tress; Chris Garrett
Subject: RE: status of Conservation Measures
Date: Friday, April 13, 2012 7:58:54 AM


I should be able to be there and sharing CM recommendations from AGFD.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Brian Lindenlaub [mailto:blindenlaub@westlandresources.com] 
Sent: Thursday, April 12, 2012 9:05 AM
To: Jones, Larry -FS
Cc: Angela Barclay; Jim Tress; Chris Garrett
Subject: Re: status of Conservation Measures
 
Larry/Angela,
 
We coordinated with Chris Garrett to meet with SWCA Monday morning at 9 to review
conservation measures and outline steps to initiate section 7 consultation. We look forward to
seeing you then. 


Brian Lindenlaub
WestLand Resources, Inc.


On Apr 12, 2012, at 7:43 AM, "Jones, Larry -FS" <ljones02@fs.fed.us> wrote:


Hmmm…I didn’t, but I’ve been gone for several days (and in meetings all day today); I
am still up to my eyeballs in other high priority activities…I was hoping you all made
some headway. FYI, I just received some input from AGFD on conservation measures
and will scan it then get info to you when I can. Nothing from FWS yet, except a
different message where they acknowledged they are having a difficult time keeping
up with everything going on (and presumably their limited workforce).
 
So if SWCA and WestLand can still get together to hone some good conservation
measures, that would be dandy. I am trying to get a new contractor up to speed on
plan revision to free up some of my time for Rosemont and wildlife program manager
duties.
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Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Monday, April 09, 2012 9:39 AM
To: Jones, Larry -FS
Subject: RE: status of Conservation Measures
 
Hi Larry,
 
Did you ever hear anything back from WestLand after I sent the email to them saying
we could meet to discuss conservation measures today? I didn’t…
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Friday, April 06, 2012 10:59 AM
To: Brian Lindenlaub
Cc: Jim Tress; Angela Barclay
Subject: RE: status of Conservation Measures
 
Thanks…actually, I am pretty unavailable in April , but am around April 16 and 17. Not
only did Rick leave, and I get his duties, as well as my own (which have been trumped
up for Forest Plan), but we actually had attrition of 4 biologists over the past couple
months, so I am having a time of it keeping my head above water.  So, don’t wait for
me…I suggest you contact Angela Barclay, and you can work together and I’ll catch up
when I can. I had to cancel a related meeting with her yesterday because of a higher
priority, but one of the topics was how she could help me out with Rosemont now
that I am getting more on my plate. Angela is a good biologist, as are you all, so I trust
you can get some good conservation measure proposals in the works for me to
review.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
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300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Brian Lindenlaub [mailto:blindenlaub@westlandresources.com] 
Sent: Friday, April 06, 2012 10:12 AM
To: Jones, Larry -FS
Cc: Jim Tress
Subject: RE: status of Conservation Measures
 
Small world, Larry. We just had a meeting late yesterday on this topic. If possible,
we’d like to schedule a meeting with you to discuss these conservation measures. Do
you have any availability on Monday?
 
Brian Lindenlaub | Principal
WestLand Resources, Inc.
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Friday, April 06, 2012 10:05 AM
To: Jim Tress; Brian Lindenlaub
Cc: angela barclay (abarclay@swca.com); jason_douglas@fws.gov
Subject: FW: status of Conservation Measures
 
I haven’t gotten a response from WestLand to the query below. No letter from FWS
yet from species experts but we know one is coming. WestLand—again, don’t worry
about mitigation lands…we can deal with that separately and FS cannot require them
anyway.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Friday, April 06, 2012 9:28 AM
To: Jones, Larry -FS
Subject: RE: status of Conservation Measures
 
Hi Larry,
 
Just curious – did you hear back from WestLand?
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Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Tuesday, April 03, 2012 10:44 AM
To: jim tress (jtress@westlandresources.com); brian lindenlaub
(blindenlaub@westlandresources.com); Jonathan Rigg
Cc: Angela Barclay
Subject: status of Conservation Measures
 
Jim/Brian/Jonathan:
 
I was wondering about the status of the document outlining conservation measures
Rosemont would be willing to commit to for threatened, endangered, sensitive, and
other species. (the BA for T and E, BE for sensitive, talussnails in specialist report).
Also, as SWCA was to be a “clearing house” for conservation measures, where we are
at with the “mitigation table” or whatever form the mitigations/conservation
measures have taken. Just trying to keep the ball rolling because I hadn’t heard
anything for a while.
 
As I recall, these are the broad categories we would like to see:
 


1.        General “overarching” design criteria that will help avoid, minimize, mitigate
environmental effects to habitat or species, especially those that may get
“lost” in the EIS/BA without being highlighted.


2.       General measures that help reduce stresses under climate change. In
particular, I think we need to highlight anything that reduces water
consumption (ground and surface) and greenhouse gases (but not limited to
that). Note that Jim Upchurch recently brought this up also, noting that
climate change is an important consideration.


3.       Species-specific conservation measures (FWS has not yet drafted their letter
of issues and suggestions, but I don’t think you need to wait…there aren’t that
many species).


4.       Mitigation lands…while these are important, they cannot be required by the
Forest Service, and if they are in some sort of preliminary process, no need to
even mention. Point is to not hold up the process waiting to hear about status
of mitigation lands.
 


Thanks!
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
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Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 


This electronic message contains information generated by the USDA solely for
the intended recipients. Any unauthorized interception of this message or the use
or disclosure of the information it contains may violate the law and subject the
violator to civil or criminal penalties. If you believe you have received this
message in error, please notify the sender and delete the email immediately.
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From: Everson, Beverley A -FS
To: Jones, Larry -FS
Cc: Shafiqullah, Salek -FS; Ruyle, Jennifer -FS
Subject: RE: Rosemont SWCA and Forest Core IDT meeting on June 14 and 15 for completion of FEIS
Date: Monday, June 04, 2012 10:32:01 AM


Hi Larry,
 
Thanks for the heads up.  Is there anyway you can attend the IDT meeting on Thursday afternoon?
 
Bev
 
From: Jones, Larry -FS 
Sent: Monday, June 04, 2012 9:18 AM
To: Everson, Beverley A -FS
Cc: Shafiqullah, Salek -FS; Ruyle, Jennifer -FS
Subject: RE: Rosemont SWCA and Forest Core IDT meeting on June 14 and 15 for completion of FEIS
 
We have a Natural Resources staff meeting previously scheduled for Thursday (affects Salek, also)
at 9-11:00. Our supervisor, Jennifer Ruyle, is cc’ed. I have a non-refundable airplane ticket for
personal biz on Friday, so could not make that date anyway. Both dates were scheduled months
ago and on our NatRes sign-out board. FYI, wildlife doesn’t have any extended team members
within the Forest Service. Debbie Sebesta was removed and Rick retired. I do talk frequently with
SWCA, however. Sorry for any inconvenience.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Everson, Beverley A -FS 
Sent: Thursday, May 31, 2012 4:44 PM
To: Kriegel, Debby -FS; Jones, Larry -FS; Roth, Melinda D -FS; Shafiqullah, Salek -FS; Davis, Sarah L -
FS; Keyes, Walter -FS; Gillespie, William B -FS; Copeland, James -FS; Campbell, Andrea W -FS; 'Melissa
Polm'
Subject: Rosemont SWCA and Forest Core IDT meeting on June 14 and 15 for completion of FEIS
 
RCP Team,
 
This is an invitation to an SWCA/Forest Rosemont IDT meeting on June 14 and 15, to discuss
revision of the DEIS, in particular Chapter 3, as we move to Final.  The goal of the meeting is to
make sure that the Coronado team and SWCA team are on the same page and in agreement on the
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final rewrite of the EIS.  More details of the meeting will be coming, however, I want to advise you
of the meeting now so that you have some time to get it on your calendar.  The meeting will be
held on Lodge on the Desert on Alvernon.
 
Jim has identified this meeting as a priority.  If you have a another priority that is in conflict with
the meeting, please discuss the conflict with your supervisor, and also let me know.  Also, as the
meeting agenda is fleshed out, consider what extended team members may be needed for
attendance in at least portions of the meeting.   Although the idea has not really been implemented
previously, Jim had directed core team members to oversee extended team members work
assignments, as outlined in Attachment 1 of the January 31, 2012 Rosemont team direction letter,
which I have enclosed.  With this meeting, it will be the core team members responsibility to
inform the extended team members they oversee of the meeting dates, and with further
information on the meeting, whether or not these team members need to attend.
 
Please let me know if you have questions about this meeting or my direction concerning extended
team member notification.
 
Bev








From: Everson, Beverley A -FS
To: Kriegel, Debby -FS; Jones, Larry -FS; Roth, Melinda D -FS; Shafiqullah, Salek -FS; Davis, Sarah L -FS; Keyes,


Walter -FS; Gillespie, William B -FS; Copeland, James -FS; Campbell, Andrea W -FS; "Melissa Polm"
Subject: Rosemont SWCA and Forest Core IDT meeting on June 14 and 15 for completion of FEIS
Date: Thursday, May 31, 2012 4:44:07 PM
Attachments: PIL_Attachment.docx


RCP Team,
 
This is an invitation to an SWCA/Forest Rosemont IDT meeting on June 14 and 15, to discuss
revision of the DEIS, in particular Chapter 3, as we move to Final.  The goal of the meeting is to
make sure that the Coronado team and SWCA team are on the same page and in agreement on the
final rewrite of the EIS.  More details of the meeting will be coming, however, I want to advise you
of the meeting now so that you have some time to get it on your calendar.  The meeting will be
held on Lodge on the Desert on Alvernon.
 
Jim has identified this meeting as a priority.  If you have a another priority that is in conflict with
the meeting, please discuss the conflict with your supervisor, and also let me know.  Also, as the
meeting agenda is fleshed out, consider what extended team members may be needed for
attendance in at least portions of the meeting.   Although the idea has not really been implemented
previously, Jim had directed core team members to oversee extended team members work
assignments, as outlined in Attachment 1 of the January 31, 2012 Rosemont team direction letter,
which I have enclosed.  With this meeting, it will be the core team members responsibility to
inform the extended team members they oversee of the meeting dates, and with further
information on the meeting, whether or not these team members need to attend.
 
Please let me know if you have questions about this meeting or my direction concerning extended
team member notification.
 
Bev
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               Attachment 1


Interdisciplinary Team Identification and Responsibilities





I, Forest Supervisor Jim Upchurch, am the Responsible Official for the Rosemont Copper Project EIS.  In this capacity I have identified four categories of interdisciplinary team participation to support the planning efforts for Rosemont Copper Project EIS:





· Interdisciplinary Team Agency Management Oversight


· Interdisciplinary Team Core Members


· Interdisciplinary Team Extended Members


· Interdisciplinary Team Support Members 





I have also identified SWCA Environmental Consultant management and specialist counterparts to the Forest interdisciplinary team, to facilitate coordination of technical work, specialist input, and analysis review.





Interdisciplinary Team Agency Management Oversight





Agency management oversight includes direction, guidance, quality control, and compliance. 


 Table 1, below, identifies the Forest staff assigned management oversight responsibilities.  These individuals will meet as needed to address emerging management needs, opportunities, and concerns.





Table 1 – Agency Management Oversight


			Forest Service Role


			Agency Position, Employee





			Responsible Official


			Forest Supervisor, Jim Upchurch





			Nogales District Ranger and Power Line Siting Point of Contact


			District Ranger, Jim Copeland





			Planning Project Management


			Project Manager, Mindee Roth





			Team Leadership


			Team Leader, Bev Everson














Table 2, below, identifies SWCA staff identified to provide management oversight for their employees working on this project.





Table 2 – SWCA Management Oversight


			SWCA Role 


			SWCA Employee





			Project Leader and Manager


			Chris Garrett





			Assistant Project Manager


			Melissa Polm


























Interdisciplinary Team Members





Table 3, outlining interdisciplinary team roles, identifies agency staff assigned as core and extended team members for this project as well as their SWCA counterparts.  Core team members are those individuals who will be actively engaged in the NEPA process in addition to representing their areas of expertise with oversight and review responsibilities.  They are responsible for ensuring procedural compliance with NEPA and other relevant law, regulation, and policy.  They will also bring extended team members into the process at times as needed for representation for various resource areas.  I intentionally limited the number of core members to eight, based on my belief that smaller core teams tend to be more effective than larger ones.





The interdisciplinary team leader will direct team operations.  Team leader duties include, but are not limited to: directing team members to complete work assignments, setting deadlines, prioritizing project tasks, monitoring work progress and quality, scheduling activities and meetings, managing meetings, and facilitating team record management.  The team leader may delegate authority to core team members for certain tasks she is responsible for, or for meeting facilitation and other leadership roles as needed, with consideration of the team member’s availability.  Additionally, team members will oversee duties and work assignments of other core team members, extended team members, support staff, and others, as indicated in parentheses in Table 3.





Team members are invited to seek clarification and/ or advice from the team leader as often as is needed, however, they will otherwise work independently in completing work assignments and other duties relative to the project.  Team members are expected to notify the Team Leader in advance of a work assignment deadline if a given timeframe cannot be met.





Table 3 – Core and Extended Team (Core Team members indicated in bold, Extended Team members in parentheses (note that Core Team members assisting other Core Team members are also shown in parentheses for some resource areas)





			Role


			Forest Service


			SWCA





			Interdisciplinary Team Leader /


Team Project Manager


			Forest Geologist, Bev Everson


			Chris Garrett





			Access/Lands/Realty


			Forest Landscape Architect, Debby Kriegel (Forest Realty Specialist, Tami Emmett)


			Jonathan Rigg





			Air Resources


			Assistant Forest Planner, Sarah Davis (Forest Forestry and Watershed Manager, TBD)


			Brad Sohm





			Climate Change


			Forest Assistant Wildlife Biologist, Larry Jones (Forest Forestry and Watershed Manager, TBD)


			Chris Garrett





			Cultural Resources, National Historic Preservation Act (Section 106) Compliance


			Forest Archeologist, Bill Gillespie


			Suzanne Griset





			Dark Skies


			Assistant Forest Planner, Sarah Davis


			Jonathan Rigg





			Environmental Justice


			Assistant Forest Planner, Sarah Davis


			Laura Vernon





			Fire and Fuels


			Forest Hydrologist, Salek Shafiqullah (Nogales Ranger District Fire Prevention Officer Art Elek)


			Jonathan Rigg





			FOIA Specialist


			Forest NEPA Coordinator, Andrea Campbell


			Melissa Polm





			Forest Plan Consistency


			Forest NEPA Coordinator, Andrea Campbell


			Chris Garrett





			Geochemistry and Remediation


			Forest Geologist, Bev Everson (R.O. or W.O. Specialists, TBD, and/or Forest Hydrologist Salek Shafiqullah)


			Melissa Polm





			Geology, Seismology, Structural Geology, Paleontology, Cave Resources


			Forest Geologist, Bev Everson


			Melissa Polm





			Geomorphic Design


			Forest Landscape Architect, Debby Kriegel, Forest Hydrologist Salek Shafiqullah, Forest Roads Engineer Walt Keyes


			Chris Garrett





			Geotechnical Review and Analysis, Rock Stability, Structural Geology


			Forest Hydrologist, Salek Shafiqullah (Forest Geologist, Bev Everson)


			Jonathan Rigg





			Hazardous Waste


			Forest Roads Engineer, Walt Keyes (Forest Civil Engineer and Hazmat Specialist, Eli Curiel, R.O. or W.O. Specialists, TBD)


			Jonathan Rigg





			Hydrogeology (Ground Water) Analysis, Aquifer Protection Permitting and Compliance


			Forest Hydrologist, Salek Shafiqullah (CNO Hydrogeologist Roger Congdon)


			Melissa Polm





			Hydrology (Surface Water) , Clean Water Act  Permitting and Compliance, Seeps and Springs


			Forest Hydrologist, Salek Shafiqullah


			Melissa Polm





			Livestock and Grazing


			Forest Hydrologist, Salek Shafiqullah (Nogales District Range Conservationist, Sean Lockwood)


			Jonathan Rigg





			Minerals Administration and Mining Law


			Forest Geologist, Bev Everson


			Melissa Polm





			Mine Planning and Remediation


			Forest Geologist, Bev Everson


			Chris Garrettt





			Mining Processes


			Forest Geologist, Bev Everson


			Chris Garrrett





			NEPA and NFMA Compliance


			Forest NEPA Coordinator Andrea Campbell (Forest Planner, TBD)


			Melissa Polm





			Public Health and Safety, and Noise


			Forest Roads Engineer, Walt Keyes (Forest Safety Officer, Alan Belauskas)


			Jonathan Rigg





			Reclamation


			Forest Geologist, Bev Everson (all of core and extended team))


			Melissa Polm





			Recreation and Trails


			Forest Landscape Architect, Debby Kriegel (Fire Prevention Officer Art Elek)


			Pam Cecere





			Riparian Resources


			Forestry and Watershed Manager, TBD (Forest Assistant Wildlife Biologist, Larry Jones)


			Angela Barclay





			Social and Economic Environments


			Assistant Forest Planner, Sarah Davis


			Laura Vernon





			Soils


			Forest Hydrologist, Salek Shafiqullah (Forestry and Watershed Manager, TBD)


			Chris Garrett





			Transportation 


			Forest Roads Engineer, Walter Keyes (Forest Civil Engineer and Hazmat Specialist, Eli Curiel)


			Jonathan Rigg





			Tribal Relations, Consultation, and Traditional Cultural Properties


			Forest Archeologist, Bill Gillespie


			Suzanne Griset





			Vegetation Resources/Riparian Resources


			Forest Assistant Wildlife Biologist, Larry Jones (Wildlife Fish and Rare Plants Program Manager, TBD; Forest Hydrologist Salek Shafiqullah)


			Angela Barclay





			Visual Resources


			Forest Landscape Architect, Debby Kriegel


			Pam Cecere





			Wildlife Resources/Biological Assessment and ESA Section 7 Process and Compliance


			Assistant Wildlife Program Manager, Larry Jones (Wildlife Fish & Rare Plants Program Manager , Rick TBD)





			Angela Barclay

















 Interdisciplinary Team Support Members





Support staff includes individuals assigned to provide specialized support for this project as well as their SWCA counterparts.  Note that assignments and expectations will vary among support staff.  Support staff will be fully identified at a later date.






Attachment 2


Expectations of Team Relative to Coordination


With SWCA Environmental Consultants 


         


The Forest is responsible for leading the Rosemont Copper Project EIS planning effort, including the content of the EIS and compliance with all applicable law, regulation, and policy.  Former Forest Supervisor Jeanine Derby selected SWCA Environmental Consultants to provide third-party NEPA consulting service for this project and to deliver an EIS that complies with law, regulation, and policy.  I have decided that SWCA will continue in this role. The agency interdisciplinary leader and team will continue to oversee the NEPA review process and other SWCA work.





In consultation with the interdisciplinary team leader, team members are to work with SWCA counterparts identified for their assigned resource area.  Most communications with SWCA will be informal for the sake of efficiency and easy coordination between specialists.  Any additional work requests of SWCA staff, however, will be formal and must be transmitted through the interdisciplinary team leader.  





My expectations of interdisciplinary team members relative to coordination with SWCA are summarized below:





	


· Confer with SWCA in contents analysis and response to comments.





· Review work products submitted by SWCA, such as material to be included or excluded from the FEIS and supporting record.





· Ensure that SWCA work products are accurate and complete and that they are consistent with laws, regulations, agency policies, and Regional and Washington Office protocol and expectations.





· Provide all administrative record documents to Victoria Boyne at SWCA, in a timely manner.





· Participate in technology transfer, field trips /site visits, and meetings with SWCA staff.





· Provide mailing list corrections to SWCA.





Additional details on the roles of the Forest and SWCA, and other information on the project NEPA analysis can be found in the February 2008 Memorandum of Understanding (MOU) between the Forest and Rosemont Copper Company.  The MOU is available on the project website.
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From: Jim Tress
To: Jones, Larry -FS; Brian Lindenlaub
Cc: Stamer, Marc -FS
Subject: RE: I really need the CMs etc by COB today
Date: Wednesday, January 16, 2013 11:38:13 AM


Larry – Focused on it today.  Will have it to you Thursday – hopefully early am.
 
Jim Tress | Principal
WestLand Resources, Inc.
4001 E Paradise Falls Drive | Tucson, AZ 85712
Office: (520) 206-9585 | Fax: (520) 206-9518
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Wednesday, January 16, 2013 10:55 AM
To: Jim Tress; Brian Lindenlaub
Cc: Stamer, Marc -FS
Subject: I really need the CMs etc by COB today
Importance: High
 
Jim and Brian--
 
I have a meeting with Jim on Friday and the hope is that we can hammer out any issues with
Conservation Measures then…and if so, maybe we can barely squeak by with a Supplemental
Biological Assessment to hand out on Wednesday’s meeting next week…or at least have a clean
conservation measures packet. If we are to progress on consultation, we really need to get the SBA
to FWS. ASAP. COB today really means by SOB tomorrow morn. I think I can check my work emails
from home, where I will most likely be tomorrow (I telework Mon and Thurs, schedule permitting)
…and then I can go over and clean up CMs. I do have an appointment tomorrow so have to leave
around 1300. Thanks!
 
--LLCJ
 
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Jones, Larry -FS
To: Upchurch, Jim -FS; Stamer, Marc -FS; jason_douglas@fws.gov; Jean_Calhoun@fws.gov; Roth, Melinda D -FS;


Everson, Beverley A -FS; JWindes@azgfd.gov; brian lindenlaub (blindenlaub@westlandresources.com); jim tress
(jtress@westlandresources.com); Jamie Sturgess (jsturgess@rosemontcopper.com); kathy arnold
(karnold@rosemontcopper.com); angela barclay (abarclay@swca.com); Chris Garrett (cgarrett@swca.com);
Marjorie.E.Blaine@usace.army.mil


Cc: Edmunds, Linda -FS
Subject: 23 January 2013 RCC Conservation Measures meeting at AGFD
Date: Friday, January 18, 2013 11:15:48 AM


This is a reminder that we are scheduled to have a Rosemont copper mine Conservation Measures
meeting at Arizona Game and Fish Department conference room, at their Tucson location. The
meeting is scheduled from 0900 to 1500, with an hour break for lunch, on 23 January 2013. Let me
know if you have anything to add to the agenda. See you next week.
 
DRAFT AGENDA
 


·         Status of Supplemental Biological Assessment
·         Work on finalizing Conservation Measures for SBA
·         Discuss roles by the various agencies and proponent
·         Timeline
·         Next steps (including non-T/E)


 
The emphasis of this meeting is finalizing conservation measures so that the SBA can be submitted
soon.
 
--Larry Jones
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From: Shafiqullah, Salek -FS
To: Jones, Larry -FS; Gillespie, William B -FS; Kriegel, Debby -FS
Subject: FW: U.S. Army Corps of Engineers Comments on Draft EIS for Rosemont Mine (UNCLASSIFIED)
Date: Thursday, April 05, 2012 2:06:33 PM
Attachments: Formal DEIS comments.pdf


This just in.  More comments to the DEIS.  Some items within the attachment may be of interest to
you.
Cheers.
 
Salek Shafiqullah, Hydrologist
Coronado National Forest
520-388-8377
sshafiqullah@fs.fed.us
 
From: Roth, Melinda D -FS 
Sent: Thursday, April 05, 2012 8:17 AM
To: Upchurch, Jim -FS; cgarrett@swca.com; vboyne@swca.com
Cc: Shafiqullah, Salek -FS; Everson, Beverley A -FS
Subject: FW: U.S. Army Corps of Engineers Comments on Draft EIS for Rosemont Mine
(UNCLASSIFIED)
 
FYI  
Victoria – for the project record
 
From: Castanon, David J SPL [mailto:David.J.Castanon@usace.army.mil] 
Sent: Wednesday, April 04, 2012 6:01 PM
To: Roth, Melinda D -FS
Cc: Blaine, Marjorie E SPL; McGuire, Sallie SPL
Subject: U.S. Army Corps of Engineers Comments on Draft EIS for Rosemont Mine (UNCLASSIFIED)
 
Classification: UNCLASSIFIED
Caveats: NONE
 
 
 
David J Castanon
Chief, Regulatory Division
U.S. Army Corps of Engineers, Los Angeles District
 
(805) 585-2141
 
Assist us in better serving you!
You are invited to complete our customer survey, located at the following link:
http://per2.nwp.usace.army.mil/survey.html
Note: if the link is not active, copy and paste it into your internet browser.
 
 
 
 
Classification: UNCLASSIFIED
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U.S. ARMY CORPS OF ENGINEERS 
 COMMENTS TO THE DEIS 



 FOR THE PROPOSED ROSEMONT COPPER MINE 
 



General Organization 
 There is no Table of Contents including the list of Figures or Tables.  This makes it difficult 



to find specific sections within the document. 
 Figures and Tables cited within the text are not linked to that text with a page number.  Page 



numbers should be provided if the figure does not immediately follow the page where the 
figure is referenced. 



 Lack of citations and definitions for tables and narratives. 
 Affected Environment and Environmental Consequences continue to be included in the same 



Chapter 3 which results in the Chapter being too long and split between two volumes.   
 
Executive Summary 
 
 We continue to object to the Purpose and Need Statement.  The document states the Purpose 



and Need is for the FS to respond to Rosemont’s Mining Plan of Operations.  The DEIS does 
not provide a Purpose and Need Statement for the proposed project. 



 There is a general underestimation of impacts with the use of the words “may” and 
“potential”.  For example, a maximum of 6,461 acres of habitat will be completely lost or 
converted; however, the document states this is not expected to “have far reaching 
consequences for population viability”. 



 There is a general lack of true compensatory mitigation for losses of aquatic and riparian 
habitat and other impacts.  There is a discussion of minimization and, in some cases, 
avoidance but mitigation in terms of compensation is lacking. 



 Financial Assurances for post-closure reclamation and activities for this proposed project are 
not specifically defined in terms of amount or length required. 



 
Chapter One—Purpose and Need for Action 
 
 As previously stated, the Corps continues to have concerns with the stated Purpose and 



Need. 
 It is our understanding that the alignment of off-site utilities has changed and will no longer 



impact public lands under the management of the Bureau of Land Management (BLM).  
Therefore, we believe the sections pertaining to the BLM as an agency with regulatory 
responsibility should now be deleted. 



 
Chapter Two—Alternatives 
 
 The DEIS addresses a 20-year life of mine; however, it does not address contingencies 



should the life of the mine be extended.  The document should describe the application and 
approval process for the applicant should the need arise to continue mining after 20 years? 



 Page 77 mitigation measures for Alternatives 3-6 are not applicable to the proposed 
alternative as referenced in the DEIS statement “To provide a meaningful comparison of the 
proposed action and other alternatives, these additional mitigation measures do not apply to 
the proposed action.”  We believe it should be specifically addressed as to why those 
mitigation measures do not apply to the proposed alternative. 
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 Since publication of the DEIS, Rosemont has made statements regarding future development 
of their other mineral resources adjacent to this ore body.  The Corps believes this should be 
addressed within the context of reasonably foreseeable actions. 



 On page 78, delete the statement “According to Pima County, this would not be consistent 
with local planning guidelines of the Sonoran Desert Conservation Plan” which is made in 
reference to the Section 404 proposed mitigation.  Whether the Section 404 mitigation is 
consistent with the SDCP is not pertinent. 



 A specific and detailed reclamation and closure plan should be provided for public review 
and comment.  This should include a detailed revegetation plan as well as a detailed cost 
estimate for reclamation. 



 Detailed information regarding the required financial assurances for post-closure reclamation 
and associated activities should be provided for public review and comment and should not 
be developed at a later date.   



 A specific and detailed monitoring plan for post-closure reclamation and activities should be 
provided for public review and comment. 



 There is no long-term management or contingency plan in regard to reclamation of the site 
upon closure.  A long-term management and contingency plan should be developed for post-
closure reclamation and associated activities and should be provided for public review and 
comment.  



 
Chapter Three—Affected Environments and Environmental Consequences 
 



Soils 
 



 There is no quantitative analysis of long-term stability of dry-stacked tailings and waste rock 
facilities to address long-term safety issues. Because dry-stacked tailings is an unproven 
method in the arid southwest, it is important to determine how this facility might withstand 
environmental changes over time.  Please provide studies with the appropriate soil stability 
analysis for these types of facilities. 



 A solid sediment transport analysis is lacking. This analysis should consider sediment 
entrainment, transport, and deposition as a function of flowing water. The DEIS provides 
only rough estimates of downstream impacts to sediment yield and total suspended solids.  .  
A more appropriate model, such as HEC-6 or HEC-RAS should be used to address sediment 
transport.  Sediment transport is an important function of waters of the U.S.; for example, it 
replenishes sediment depleted areas. A model, such as those recommended, provides 
detailed information on how sediment transport functions may change over time with the 
proposed project in place. 



 A soil erosion assessment in consideration of the impact of mining should be provided.  
While the DEIS does recognize the need to estimate erosion from not only existing 
conditions but also post-mining conditions, it does not provide a proper method of 
assessment such as the Revised Universal Soil Loss Equation (RUSLE) on mined lands.  
This is important as soil erosion may increase during life of mine and post closure activities 
and may indirectly impact the functions and services of waters of the U.S.  



 A post-closure soil management plan is lacking for reclamation.   Such a plan should 
identify not only post-closure soil borrow areas for surface and slope work but also for 
revegetation.  Will there be adequate soils (amount and composition) for such activities?  
What methods will be used for erosion repair of slopes of mine facilities? 
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Groundwater Quantity 
 



 There is a general lack of information regarding impacts to groundwater quantity and to 
private wells. 



 Groundwater modeling is inadequate. The DEIS addresses the limitations of the groundwater 
methodologies used (i.e. faults and fractures are treated as porous media over regional 
scales) and states that the models “…are less acceptable for analyzing fate and transport over 
shorter distances…”.  Technical studies should be performed to address impacts to 
groundwater quantity and should include local, site specific modeling including well data for 
baseline and long-term impacts.  There is no consideration of other locally used groundwater 
models such as those used by Pima County and the Bureau of Land Management.   



 There is no estimate provided of existing groundwater pumping and no economic evaluation 
of the decrease in home values that could result from possible impacts to private wells.  
Given Rosemont’s failed attempts to offer well incentives to the affected public, we believe 
it is important to address the economic impacts associated with mine activities. 
 
Surface Water 
 



 The impacts to Davidson Canyon Wash are not quantified.  There is no detailed discussion 
on relative changes of water quantity and sediment; change in flow duration, seasonality, and 
frequency of yields; or stream stability. Davidson Canyon Wash downstream of the proposed 
project area has been designated as an Outstanding Water of Arizona.  The Barrel Canyon 
watershed wherein the proposed mine lies, is a direct tributary to Davidson Canyon Wash.  
This wash provides a substantial input of water into the Santa Cruz River watershed.   
Possible direct and indirect impacts to this watershed would also impact the larger watershed 
which is the major and primary watershed through Pima County. 



 A larger design storm is needed based on climate change models which predict the 
Southwestern U.S. will receive larger and more intense storms.  The 100-year, 24-hour is not 
adequate.   



 Flow through drains are undersized and should be designed for the 72-hour probable 
maximum precipitation (PMP) (which is larger than the 100-year, 24-hour).  FEMA 
guidance requires the use of “critical storm” which is the highest discharge at a point of 
interest.  Undersized drains will result in upstream impacts and potential flooding. 



 Results of HEC-HMS modeling done by Tetra Tech is significantly different than that done 
by Pima County Regional Flood Control District (PCRFCD) using HEC-HMS modeling.  
For instance, the peak discharge rate calculated by PCRFCD at a specific compliance point  
indicates a peak discharge of 13,865 cfs while the Tetra Tech models indicate the peak 
discharge at the same compliance point is 5,359 cfs….a significant difference. It appears that 
the methodology used to run the models was incorrect and not compliant with PCRFCD 
technical memos.  Incorrect calculation of peak discharges results in the underdesign of 
facilities which must be permitted by the Corps under Section 404. 



 Peak flows and runoff volumes should be recalculated to be consistent with PCRFCD by 
using the appropriate methodology.   



 Additional studies should be conducted to thoroughly evaluate the impacts to Davidson 
Canyon Wash including impacts to riparian and aquatic habitats; hydrology studies using 
“critical” storms and approved hydrologic methodology in order to design structures for the 
peak flow rate; and hydrology studies which consider longer-term storm durations in relation 
to volume. 



 There is significant concern over the operation of the flow-through and finger drains in terms 
of sediment deposition within them and maintenance to ensure they operate correctly and do 
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not further impact water quality. Specific maintenance and monitoring plans should be 
developed in order to prevent and address sediment deposition.  If the drains do not operate 
properly, there is the potential for upstream flooding and increased turbidity especially 
during high intensity storms. 



 Additional information, in the form of a detailed stormwater plan for mine operations and 
post-closure is required to ensure that noncontact stormwater does, in fact, remain 
noncontact and is separated in perpetuity from contact stormwater.  



 The DEIS does not adequately address seepage from mine facilities and the potential impacts 
which would result. 



 
Biological Resources 
 



 Detailed analysis of species-specific impacts is lacking.  Species identified as occurring 
within the proposed project area should not only be listed but the impacts to those species 
should be individually identified.  The proposed project will result in major disturbance and 
degradation to many acres of currently pristine wildlife habitat and, thus, will result in 
impacts to the ecosystem as a whole.     



 Detailed cause/effect analysis in relation to habitat destruction and disturbance, reduced 
subsurface flow, and species is lacking.  It is important to qualify and quantify expected 
losses due to the linkage of changes in species and habitat elements. For example, if there is 
a decrease in the water supplied to Davidson Canyon Wash, then one would expect a change 
to the riparian habitat in terms of composition and densities which would also link to 
changes in the species which use the habitat. 



 There are no listed specific measures for control of invasive species such as Tamarisk and 
buffelgrass which become proliferative in disturbed areas.  Buffelgrass is a concern in Pima 
County due to increased fire hazard. Invasive species could proliferate and impact valuable 
conservation lands downstream of the proposed project. A detailed invasive species control 
plan should be provided at this stage for public review and comment. 



 The use of vegetative volume to assess potential impacts to habitat is not adequate as it does 
not provide an assessment of how the system functions.  Better condition or functional 
assessment methodology, such as the U.S. Fish and Wildlife Service’s Habitat Evaluation 
Procedures, should be used to measure riparian habitat and adequately address impacts to it. 
 
Heritage Resources 
 



 As a Federal cooperating agency for the EIS, the Corps should be provided with copies of all 
Class III Cultural Resource Surveys. 



 The Corps should be involved in the review of a draft Historic Properties Treatment Plan and 
draft Memorandum of Agreement (MOA) with the Arizona State Historic Preservation 
Office to address impacts to sites listed or eligible for listing in the National Register of 
Historic Places. 



 The Corps should also be included as a signatory on the MOA. 
 The Corps should be provided with all documentation of government-to-government 



consultations with the appropriate Native American Tribes. 
 To date, we have not been provided with any of the above documents. 



 
Reclamation 



 A detailed Reclamation Plan should be available for public review and comment. 












Caveats: NONE
 
 
 








From: Jones, Larry -FS
To: brian lindenlaub (blindenlaub@westlandresources.com); Sebesta, Deborah K -FS; Roth, Melinda D -FS;


jason_douglas@fws.gov
Cc: Ruyle, Jennifer -FS; angela barclay (abarclay@swca.com)
Subject: Conservation Measures during Section 7 ESA consultation
Date: Monday, July 30, 2012 12:11:42 PM


Brian-Jason-Debbie-Mindee:
 
Since we have initiated Section 7 consultation for the proposed Rosemont Copper Mine, now is the
time to clinch the conservation measures for threatened and endangered species, and the four of
you can work on that in my absence (basically now through Aug 24). However, I am not leaving you
high and dry…we (the cooperating agencies and FS) already put together a list of potential
conservation measures (but they need not be limited to these). When the Forest Supervisor
approves the document, Mindee/Jim will share with you and the Rosemont Copper Company;
otherwise, feel free to start discussing conservation measures. As I had indicated earlier, Debbie
Sebesta is my FS biologist proxy, so please keep her in the loop.
 
Larry Jones
Biologist
Wildlife, Fish, and Rare Plant program
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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From: Angela Barclay
To: CAkins@azgfd.gov
Cc: Jones, Larry -FS
Subject: FW: Santa Rita MA-April CLF Trip Briefing
Date: Tuesday, May 29, 2012 11:26:22 AM
Attachments: image003.png


Hello Christina,
 
Your email below was forwarded to me from Larry Jones. Could you please provide me with the
data sheets or coordinates for the survey sites listed in your email? I am writing the Biological
Assessment for the Rosemont Copper project and would like to use these survey results in the
report.
 
Thank you,
 
Angela M. D. Barclay, M. S.
Senior Natural Resource Specialist


SWCA Environmental Consultants
343 West Franklin Street
Tucson, Arizona 85701
P 520.325.9194 | F 520.325.2033
 


Visit Our Website: http://www.swca.com   


 
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Tuesday, May 29, 2012 10:38 AM
To: Angela Barclay
Subject: FW: Santa Rita MA-April CLF Trip Briefing
 
Hot off the press if you can use it…
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
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520-388-8375
ljones02@fs.fed.us
 
From: Christina Akins [mailto:CAkins@azgfd.gov] 
Sent: Tuesday, May 29, 2012 9:59 AM
To: Jeff_Simms@blm.gov; trevor@skyislandalliance.org; David Hall; Amanda Best;
Cat_Crawford@fws.gov; cecils@ag.arizona.edu; Phil Rosen; Tim Snow; davidhall31@gmail.com;
dennis@caldwell-design.com; Don Mitchell; Gerhart, Richard A -FS; Sebesta, Deborah K -FS; Aaron
Miller; Frederick, Glenn P -FS; Tara Sprankle; Mark Frieberg; jkell@azgfd.gov; Jones, Larry -FS;
rcogan@audubon.org; ljkennedy@wildblue.net; lkennedy@audobon.org; skvolentine@gmail.com
Cc: Michael Sredl; Tom Jones; Abigail D. King; Kathy Smith; Lara Upton
Subject: Santa Rita MA-April CLF Trip Briefing
 
To All,
 
Please excuse the tardiness of this email but I wanted to brief everyone on our April CLF surveys in
the Santa Rita Mountain Management Area.  From April 9-11, Debbie Sebesta, Jeff Servoss, Eric
Wallace, David Hall and I surveyed  13 sites in the MA.  The purpose of the trip was to monitor
extant populations, assess water levels at Greaterville and Granite Tank, and identify new
translocation sites to release salvaged frogs if needed. On the night of April 8, I surveyed
Greaterville Tank (dry) and detected 6 adult frogs semi burrowed in the mud or hiding in cattle


depressions. All 6 frogs were collected the morning of the 9th and translocated to Granite
Mountain Tank.  As most of you know, there are plans to reconstruct Greaterville Tank this June to
increase its water permanency.  I believe the dates are June 13 or 14 (Debbie, can you please
confirm).
 
If you would like copies of datasheets or photos from the trip, please let me know and thanks to
those that were able to participate.
 
The following sites were surveyed (we detected RACH at 8 sites (indicated by bold text) and
breeding at 3 of the 8 sites (indicated by underline):
 
Unnamed Tank (Greaterville Tank)
Granite Mountain Tank
West Tank
Box Canyon
Florida Canyon
Gardner Canyon
Unnamed Tank (Bowmen Tank)
Louisiana Gulch
Unnamed Tank (South of Enzenberg Canyon)
Sweetwater Dam
Unnamed Tank (Lazy Crazy P)
Unnamed Tank (Hog Canyon)
(Unnamed Well) Ophir Gulch Well)
 
Please let me know if you have any questions. Thanks.







 
Christina M. Akins
Amphibians & Reptiles Program, Ranid Frogs Project
Arizona Game and Fish Department, Nongame Branch
623-236-7189
 


 
Sign up for AZGFD eNews and receive the latest news and information on wildlife issues and
events, outdoor tips, education programs, regulations, and more.
http://www.azgfd.gov/eservices/subscribe.shtml
 
Learn more about getting connected to the outdoors by visiting Get Outside Arizona.
 
 
 
 
From: Christina Akins 
Sent: Thursday, February 17, 2011 2:40 PM
To: 'Jeff_Simms@blm.gov'; 'trevor@skyislandalliance.org'; 'David Hall'; 'Amanda Best';
'Cat_Crawford@fws.gov'; 'cecils@ag.arizona.edu'; 'Phil Rosen'; Tim Snow; 'davidhall31@gmail.com';
'dennis@caldwell-design.com'; Don Mitchell; 'rgerhart@fs.fed.us'; 'dsebesta@fs.fed.us'; Aaron Miller;
'gfrederick@fs.fed.us'; 'Tara Sprankle'; Mark Frieberg; 'jkell@azgfd.gov'; 'Lawrence L. C. Jones
(ljones02@fs.fed.us)'; 'rcogan@audubon.org'; 'ljkennedy@wildblue.net'; 'lkennedy@audobon.org'; 'Sandy
Volentine (skvolentine@gmail.com)'
Cc: Michael Sredl; Tom Jones; Abigail D. King
Subject: Chiricahua Leopard Frog meeting - Recovery Unit 2
 
Hey Everybody!
 
It is time to start scheduling this year’s Local Recovery Group meeting for Chiricahua leopard frog


recovery in recovery Unit 2 .  Please follow the link to this doodle survey by Friday  February 25th if
you would like to participate in this meeting.  Please forward to anyone I may have missed. 
Thanks!  Look forward to seeing everyone!
Participation link: http://www.doodle.com/wnbmrd7g55yyeqhe


 
For Wildlife Managers – Most of Recovery Unit 2 falls within 34 A/B and 35 A/B.   Because 34 A/B is
vacant, I have included WM’s in surrounding units that might be working in these areas in addition
to another unit. I have attached a map that displays the boundaries of Recovery Unit 2 (highlighted
in teal) for those of you that are unfamiliar.
 
 
Tentative details:
Location – Tucson Game and Fish Office
Time- 1000-1600
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Maybe I will even bring bagels….
 


Christina M. Akins
Amphibians & Reptiles Program, Ranid Frogs Project
Arizona Game and Fish Department, Nongame Branch
623-236-7189
 


 
Sign up for AZGFD eNews and receive the latest news and information on wildlife issues and
events, outdoor tips, education programs, regulations, and more.
http://www.azgfd.gov/eservices/subscribe.shtml
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Angela Barclay
To: Roth, Melinda D -FS
Cc: Jones, Larry -FS
Subject: RE: ADEQ COMMENTS----RE: Bio Mitigation 8/2 meeting notes
Date: Tuesday, September 04, 2012 1:00:54 PM
Attachments: DRAFT biology mitigations meeting minutes 080212 AB.doc


Here are revised meeting minutes for the August 2 meeting. You’ll see my comments, but I think
you should confirm two water mitigation measures with Salek before finalizing.
 
Angela
^..^  ^..^
 
From: Roth, Melinda D -FS [mailto:mroth@fs.fed.us] 
Sent: Tuesday, August 21, 2012 11:11 AM
To: Angela Barclay
Cc: Jones, Larry -FS
Subject: FW: ADEQ COMMENTS----RE: Bio Mitigation 8/2 meeting notes
 
Additional input from ADEQ
 
From: Dennis L. Turner [mailto:Turner.Dennis@azdeq.gov] 
Sent: Monday, August 13, 2012 3:49 PM
To: Roth, Melinda D -FS
Cc: Shafiqullah, Salek -FS
Subject: RE: ADEQ COMMENTS----RE: Bio Mitigation 8/2 meeting notes
 
Corrected copy attached (referral made to an ADEQ Jan. 31, 2012 letter, when in fact it was Jan. 18,
2012; i.e., our DEIS comment letter).
 
Please delete previous e-mail.
 
Thx.


From: Dennis L. Turner 
Sent: Monday, August 13, 2012 3:01 PM
To: 'Roth, Melinda D -FS'
Cc: 'sshafiqullah@fs.fed.us'
Subject: ADEQ COMMENTS----RE: Bio Mitigation 8/2 meeting notes
 
Please correct item at top of page three of attached draft; ADEQ did not commit to any monitoring. See
balloon comment to the side.
 
Also, please note other short comments.
 
************************************
Dennis L. Turner
ADEQ, Surface Water Section
1110 W. Washington St.
Phoenix, AZ 85007
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Proposed Rosemont Copper Project 



Cooperative Agencies Biology/Hydrology Mitigation Meeting 


Arizona Game and Fish Department Office 



555 North Greasewood Road 


Tucson, AZ 85745



August 2, 2012


Attendees (in person):



· U.S. Forest Service (USFS)


· Mindee Roth


· Salek Shafiqullah


· Debbie Sebesta



· U.S. Fish and Wildlife Service (USFWS)


· Jason Douglas


· Arizona Game and Fish Department



· John Windes



· Pima County


· Julia Fonseca


· Brian Powell


· SWCA


· Angela Barclay


 Attendees (by phone):



· USFS


· Roger Congdon



· Bureau of Land Management


· Dan Moore



· Environmental Protection Agency (EPA)


· Carter Jessop


· Elizabeth Goldman


· Arizona State Parks


· Bob Casavant



· Town of Sahuarita


· Orlanthia Henderson


Topics Discussed:


· Introductions, sign-in, agenda, background


· Larry prepared deliberative draft Mitigation (Conservation) Measures for Monitoring for Biological Resources for cooperating agencies and USFWS (dated 26 July 2012)



· Group A Mitigations (non-discretionary) on this list have been authorized by the Coronado National Forest to mitigate impacts disclosed under the National Environmental Policy Act (NEPA), and Mindee is preparing a letter to Rosemont Copper Company (RCC) for review and input.  


· She is also including Group B (Mitigations that should be discussed with USFWS regarding threatened and endangered species as conservation measures) in this letter and is letting RCC know they may be approached by cooperating agencies with additional mitigation measures (Group C – Mitigations recommended by the biological resources agency)



· The Biological Oversight Committee (BOC) should not rely on endowment funding and should go forward with or without financial support from RCC


· Aquatic biological needs and concerns


· USFS has asked cooperating agencies, the experts, for their input here



· The EPA inquired about coordination with the U.S. Army Corps of Engineers and how the biological mitigation/conservation measures may encompass/overlap with mitigation measures associated with the Clean Water Act Section 404 permit


· Need direct replacement for direct and indirect acreage lost and function lost



· USFWS also has 404 responsibilities



· The 2008 rule provides considerations and requirements for mitigation



· RCC could offer other patented lands for 404 compensatory mitigation



· USFWS has concerns over 



· Water quality and human/wildlife standards because they are not species-specific



· Surface water quality



· Need baseline data for springs, seeps, intermittent, and perennial streams, and wells to detect changes



· USFS has asked RCC for water quality data



· USFS recommends identifying points of concern at springs, seeps, and surface waters, bringing these into the hydrology model, and interpreting resulting impacts to biological resources



· Invasive species plan needs to include detecting new waters created by mines (inadvertently or not)



· Concerns over 



· Supposed 35% more copper than thought and how this would lengthen the operation time of the mine 



· Alteration of Barrel Alternative to dropping the heap leach pile and changes in impacts



· Need monitoring objectives and to define as much as possible now



· Mitigation fund should be commensurate with the amount of uncertainties



· How to mitigate groundwater drawdown? e.g. Cienega Creek and other waters off USFS lands


· Should look for opportunities at impaired areas that can be restored



· Purchase wells/water rights and convert from human to wildlife uses



· EPA suggested



· Need for perpetual maintenance



· Compensation must be self-sustaining



· Pima County suggested ways to increase water recharge in permeable structures while decreasing evaporation through the use of low-tech techniques over large areas may help recharge seeps and springs



· USFWS noted that any reintroduction of water to Cienega Creek would reinitiate formal consultation


· Current water-related mitigation and monitoring


· Replace human made source waters



· U.S. Geological Survey (USGS) gage site in Barrel Canyon will be monitored




· Davidson Canyon monitoring plan has been prepared


· Livestock grazing mitigation measures would transfer to future permittees



· Arizona Department of Environmental Quality will be monitoring
 surface water quality and macro-invertebrates at three locations on Cienega Creek (may be related to ESA compliance):



· Below Davidson Canyon



· Above Davidson Canyon



· In Upper Cienega Creek on BLM lands


· 
Dropping heap leach pile will result in use of 600-800 acre feet less water per year



· Maybe this saved water (from CAP) could be used for mitigation



· Discussion


· Major theme of today’s meeting was the identification of the need for baseline data and a mitigation and monitoring plan (with clearly defined objectives) for the water quality and quantity of groundwater, surface water, seeps, and springs


· Other key themes:


· Salek requested input on locations, frequencies, seasons, and parameters for monitoring of key locations of concern (i.e., sensitive areas) that are important to wildlife concerns.  



· Need to identify and parameters to measure for surface water, groundwater, seeps, and springs to bring into hydrology model



· These locations could change over time and depending on previous monitoring results


· How can Aquifer Protection Permit monitoring of well data be used for biological monitoring?



· USFWS will rely on USGS for their hydrologic expertise



· We need to understand all implications of Rosemont’s recent Feasibility Study findings


· Uncertainties need to be closely monitored


· Groundwater quantity mitigation ideas – water replacement plans for seeps and springs, purchase and retire water rights, slow surface water flow to encourage groundwater recharge in the project area and in other areas within the watershed, remove or modify constructed surface water drainage structures post mine to encourage recharge


· Grazing permit administration may be important to the Section 7 consultation process.



· Monitoring data will need to be interpreted.



· Seep and spring replacement plan, identify other springs that could be restored to mitigate project impacts.



· Wrap-up


Action Items/Assignments:



· Mindee/Angela


· Draft meeting minutes and distribute to cooperating agencies for comments


· Cooperating Agencies 



· Provide comments on Larry’s deliberative draft Mitigation (Conservation) Measures for Monitoring for Biological Resources for cooperating agencies and USFWS (dated 26 July 2012) to Mindee by August 8, 2012


· Provide input on locations, frequencies, seasons, and parameters for monitoring of key locations of concern (i.e., sensitive areas) that are important to wildlife concerns by August 15, 2012.  


· Develop letter to RCC requesting additional mitigation (i.e., Group C of Larry’s document)


Outstanding Action Items/Assignments:



· Tim – Provide David Grandmaison’s SR83 road kill/culvert study data to Angela (SWCA)


· Angela/Mindee – follow-up on Pima County’s concern over groundwater drawdown impacts to seeps and springs that feed into Box Canyon 



· Larry – Ask someone at CNF to compare AGFD’s WSC list to species of greatest conservation need



�Is this a definite commitment (in accordance with ADEQ’s request in its Jan. 18, 2012 letter)?  Or just a reiteration of Rosemont’s 5 yr commitment, as started in the DEIS? 



�Mindee/Larry – maybe Salek can chime in on this, too. 



�ADEQ did not commit to this. ADEQ stated its recommendation to the Coronado that these three locations should be monitored; both during the life of the mine and afterwards, as post-closure monitoring. (Oral communication and e-mail with Salek Shafiqullah, both dated July 31, 2012). 



This monitoring would be in support of developing baseline data and tracking impacts of the mine on groundwater/ surface water quality/ quantity (as is stated in first bullet below “Discussion” and in “Surface water quality” bullet, above. 



�Mindee/Larry – can you ask Salek about this? I may have misinterpreted what he said at the meeting.
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From: Roth, Melinda D -FS [mailto:mroth@fs.fed.us] 
Sent: Monday, August 06, 2012 1:49 PM
To: Brian Powell (Brian.Powell@pima.gov); Congdon, Roger D -FS; daniel_j_moore@blm.gov; Dennis L.
Turner; Julia.Fonseca@pima.gov; JWindes@azgfd.gov; ohenderson@ci.sahuarita.az.us;
rcasavant@azstateparks.gov; scott_stonum@nps.gov; twade@azgfd.gov; jason_douglas@fws.gov;
Goldmann.Elizabeth@epamail.epa.gov; Jessop.Carter@epamail.epa.gov
Cc: Shafiqullah, Salek -FS; Sebesta, Deborah K -FS; abarclay@swca.com; Roth, Melinda D -FS
Subject: Bio Mitigation 8/2 meeting notes
 
For review and comment by August 15.  Thx.
 
Mindee Roth
Rosemont Copper Project Manager
520 388-8319
mroth@fs.fed.us
 


Go Cats!
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.


NOTICE: This e-mail (and any attachments) may contain PRIVILEGED OR CONFIDENTIAL information and is intended
only for the use of the specific individual(s) to whom it is addressed. It may contain information that is privileged
and confidential under state and federal law. This information may be used or disclosed only in accordance with law,
and you may be subject to penalties under law for improper use or further disclosure of the information in this e-
mail and its attachments. If you have received this e-mail in error, please immediately notify the person named
above by reply e-mail, and then delete the original e-mail. Thank you.
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From: Roth, Melinda D -FS
To: Jones, Larry -FS
Subject: FW: Bio meeting week of 17th
Date: Tuesday, August 28, 2012 11:48:23 AM


Larry, Can you work with Chris to understand what SWCA wants to discuss and to schedule a
meeting with Jim as requested?  I will be out for a week, but am glad to help after I return on 9/5. 
 
Debbie checked with FWS twice while you were gone (and in person on 8/2) to ask if they needed
anything from us and to ask if a consultation meeting was scheduled.  No needs or meeting date
were identified.   The 90-day draft BO is due next week! 
 
Also, Jim wants a group (you, Jim, Bobbi B.?,and FWS) to meet and discuss how to proceed given
the proposed jaguar critical habitat.  (I believe you have this message from Jim.)  Please coordinate
this meeting as well.
 
From: Chris Garrett [mailto:cgarrett@swca.com] 
Sent: Monday, August 27, 2012 10:22 AM
To: Roth, Melinda D -FS
Subject: Bio meeting week of 17th
 
Hi Mindee –
 
As we’re pulling things together, we’ve decided we probably need a biology-specific meeting with
Larry and Jim to discuss the direction of the consultation and the EIS.   Terry is in town the week of


the 17th and available the 17th-20th—any chance we can find a time that works for both Jim and
Larry during that week?
 


-          C
 
Chris Garrett, P.HGW.
Professional Hydrologist - Ground Water
Tucson Office Director (Acting)
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From: Jones, Larry -FS
To: angela barclay (abarclay@swca.com); brian lindenlaub (blindenlaub@westlandresources.com); jim tress


(jtress@westlandresources.com)
Cc: Roth, Melinda D -FS; Everson, Beverley A -FS; Upchurch, Jim -FS; Chris Garrett (cgarrett@swca.com); Ruyle,


Jennifer -FS
Subject: Proposed date for delivery of BA to FWS
Date: Friday, May 25, 2012 2:39:27 PM


SWCA and WestLand:
 
We have advanced enough on the Biological Assessment for the proposed Rosemont copper
project that I feel I can propose a date for actual delivery of the document to request initiation of
Formal Section 7 ESA consultation, meaning everything needs to fall into place by that date. June 6.
We had been “shooting” for mid-May, but that was unrealistic target and end of May, which is next
week, but 6 June seems a more reasonable target for delivery, just a few days later than the draft
schedule Mindee discussed with me.
 
This is what needs to happen:
 
SWCA needs to incorporate all of my track changes and information related to effects analysis in
the Fish and Wildlife Service and Arizona Game and Fish letters. Meanwhile, WestLand needs to
review those same letters and work with Rosemont Copper Company to determine which
recommended Conservation Measures are reasonable and RCC would commit to. I asked WestLand
to address each of the recommendations and respond to them all, individually (this is important so
that in the BA transmittal cover letter we can say we considered all of the recommendations of
FWS and AGFD). WestLand would then need to get the final wording on CMs to SWCA (and cc me).
SWCA and I can do a quick review of the specific CMs. Then SWCA would integrate into the BA.
SWCA would then have their writer/editor review the document for grammar, consistency, and
style, then put into the final format (to be pdf’ed). At this stage, there should be no surprises to me
because I have given the BA a good review, and we will have addressed all of the recommended
CMs. Meanwhile, I will work on the text for the official transmittal letter (from Jim Upchurch) for
his review (perhaps as a Word document, but then into Correspondence Database for approval
and signature). When SWCA is done with the final draft, I will give a real quick once-over for glaring
errors, then we can put signatures on it. I can hand-deliver the BA and cover letter to FWS on June
6, as well as do an electronic transmittal.
 
All of these things need to fall into place to make June 6 (D-Day, by the way!) delivery date. Does
this sound reasonable?
 
Thanks! I appreciate everyone’s hard work to help this BA come to fruition.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
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300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 








From: Jones, Larry -FS
To: JWindes@azgfd.gov; Jean_Calhoun@fws.gov
Cc: Roth, Melinda -FS; Gerhart, Richard -FS; Laford, Reta -FS; scott_richardson@fws.gov; dweedman@azgfd.gov;


Raul Vega; Josh Avey; Linda Pollock; Eric Gardner; Tom Jones; Tim Snow; Michael Sredl; Jeff Sorensen
Subject: RE: meeting to discuss deliberative draft Biological Assessment for proposed Rosemont copper mine
Date: Thursday, January 05, 2012 8:47:31 AM


John--
 
We will send out the Draft BA to all parties attending the meeting at the same time (you are the
AGFD contact). I see lots of cc's…how many were planning to attend from AGFD? We're wanting to
keep it unwieldy, so a rep or two seems best from where I sit, although any number of AGFD
persons can review; said reps could consolidate and present AGFD responses. That will be the basic
plan for the meetings, although the FWS species leads will be present, since it is important for this
meeting to have good involvement with FWS leads. I will leave any AGFD/FWS independent
meetings up to your two agencies.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: John Windes [mailto:JWindes@azgfd.gov] 
Sent: Wednesday, January 04, 2012 5:44 PM
To: Jean_Calhoun@fws.gov; Jones, Larry -FS
Cc: Roth, Melinda -FS; Gerhart, Richard -FS; Laford, Reta -FS; scott_richardson@fws.gov;
dweedman@azgfd.gov; Raul Vega; Josh Avey; Linda Pollock; Eric Gardner; Tom Jones; Tim Snow;
Michael Sredl; Jeff Sorensen
Subject: RE: meeting to discuss deliberative draft Biological Assessment for proposed Rosemont copper
mine
 
What are the chances that AGFD can get the Draft BA at the same time as USFWS.  We would like
to meet with USFWS independently as well.
 
John Windes
Wildlife Habitat Program Manager
Arizona Game & Fish Department
Tucson Regional Office
555 N. Greasewood
Tucson, AZ 85745
(ph)  520-388-4442
(fax) 520-628-5080
 
Click here to buy your hunting or fishing license online
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From: Jean_Calhoun@fws.gov [mailto:Jean_Calhoun@fws.gov] 
Sent: Wednesday, January 04, 2012 2:43 PM
To: Jones, Larry -FS
Cc: angela barclay (abarclay@swca.com); Everson, Beverley -FS; brian lindenlaub
(blindenlaub@westlandresources.com); Chris Garrett (cgarrett@swca.com); dan moore
(d3moore@blm.gov); jeff geoff soroka jeff geoff soroka (gsoroka@swca.com); jason_douglas@fws.gov;
jeff simms (Jeff_Simms@blm.gov); jim tress (jtress@westlandresources.com); John Windes; kathy
arnold (karnold@rosemontcopper.com); Melissa Polm (mpolm@swca.com); Radke, Marcia F
(mradke@blm.gov); Roth, Melinda -FS; Gerhart, Richard -FS; Laford, Reta -FS;
scott_richardson@fws.gov
Subject: Re: meeting to discuss deliberative draft Biological Assessment for proposed Rosemont copper
mine
 


Hi Larry, 


As we discussed, FWS will need at least 2 weeks to review the draft BA prior to meeting.  Given the
uncertainty regarding the completion of the draft BA (likely mid-late January), we suggest meeting no
sooner than the week of February 13th.  We will confirm on your Doodle poll. 
Thanks 


Jean A. Calhoun
Assistant Field Supervisor
U.S. Fish & Wildlife Service
Arizona Ecological Services Office
201 North Bonita Avenue, Suite 141
Tucson, AZ 85745
Office:  (520) 670-6150 ext. 223
Fax:  (520) 670-6155


"Jones, Larry -FS" <ljones02@fs.fed.us>


01/04/2012 08:51 AM


To "Gerhart, Richard -FS" <rgerhart@fs.fed.us>, "angela barclay
(abarclay@swca.com)" <abarclay@swca.com>, "jeff geoff soroka
jeff geoff soroka (gsoroka@swca.com)" <gsoroka@swca.com>,
"Chris Garrett (cgarrett@swca.com)" <cgarrett@swca.com>, "brian
lindenlaub (blindenlaub@westlandresources.com)"
<blindenlaub@westlandresources.com>, "jim tress
(jtress@westlandresources.com)" <jtress@westlandresources.com>,
"JWindes@azgfd.gov" <JWindes@azgfd.gov>,
"jason_douglas@fws.gov" <jason_douglas@fws.gov>, "kathy arnold
(karnold@rosemontcopper.com)" <karnold@rosemontcopper.com>,
"Jean_Calhoun@fws.gov" <Jean_Calhoun@fws.gov>, "dan moore
(d3moore@blm.gov)" <d3moore@blm.gov>, "jeff simms
(Jeff_Simms@blm.gov)" <Jeff_Simms@blm.gov>, "Radke, Marcia F
(mradke@blm.gov)" <mradke@blm.gov>


cc "Laford, Reta -FS" <rlaford@fs.fed.us>, "Roth, Melinda -FS"
<mroth@fs.fed.us>, "Everson, Beverley -FS"
<beverson@fs.fed.us>, "Melissa Polm (mpolm@swca.com)"
<mpolm@swca.com>


Subject meeting to discuss deliberative draft  Biological Assessment for
proposed Rosemont copper mine
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On behalf of Rick Gerhart, Wildlife, Fish, and Rare Plant Program Manager, I am sending out a doodle scheduler
to set up a meeting to discuss the deliberative draft biological assessment for the proposed Rosemont copper
mine project. Invitees include: 
  
USDA Forest Service 
USDI Bureau of Land Management 
USDI Fish and Wildlife Service 
Arizona Game and Fish Department 
SWCA Consulting 
Westland Consulting 
Rosemont Copper 
  
We would like to hold the meeting at Fish and Wildlife or Arizona Game and Fish in Tucson, if they have meeting
room availability, as parking is better at those venues than the federal building. 
  
We plan to send a draft to you prior to the meeting (a week seems realistic), so you can look it over and can
come prepared to comment. Soon after this meeting, we plan to initiate Section 7 ESA consultation for the
project. I expect the agenda will be a review the BA (e.g., effects determinations and justification, conservation
measures), and we will go over it species by species. 
  
Thank you. 
  
http://www.doodle.com/rh5fm7kfgs3fpftx 
  
Larry Jones 
Biologist 
Climate Change Coordinator 
SW PARC Senior Chair 
Coronado National Forest 
300 W Congress 
Tucson, AZ 85701 
  
520-388-8375 
ljones02@fs.fed.us 
 



http://www.doodle.com/rh5fm7kfgs3fpftx

mailto:ljones02@fs.fed.us






From: Roth, Melinda D -FS
To: Jones, Larry -FS
Subject: RE: draft Agenda for 11 June meeting
Date: Wednesday, June 06, 2012 8:45:38 AM
Attachments: 40 CFR 1508.docx


Looks good to me.  I’ve attached a 1-page blurb about mitigation from 40 CFR 1500 CEQ NEPA regs
and 36 CFR 228 FS Minerals regs as a framework of both our mitigation requirements and decision
space. 
 
From: Jones, Larry -FS 
Sent: Wednesday, June 06, 2012 8:33 AM
To: JWindes@azgfd.gov; Julia.Fonseca@pima.gov; Brian Powell (Brian.Powell@pima.gov);
jason_douglas@fws.gov
Cc: Raul Vega; Roth, Melinda D -FS
Subject: draft Agenda for 11 June meeting
 
Attached is another attempt at making an agenda for the coop agency Rosemont conservation
measures meeting. After several emails, I think I would like to propose the following. I heard from
AGFD and Pima Co, as well as FWS, that they have ideas about where we should be headed, so I
think the best approach is to give everyone a chance to discuss their agencies stance and related
regulatory issues (they are not the same between agencies). I did not get an RSVP from BLM, so
they were not on the agenda, but can be added if they show up. For example, I would probably
highlight the FS laws, regulations, and policy (NEPA, FS side of ESA, NFMA and Forest Service
Manual)—basically what we can and cannot do (or expected/not expected to do) as an agency
(e.g., we cannot require compensatory lands, which is often high on the radar of other agencies).
After the extended round robin, I would follow up with where we are at on the project. Then I
think we can discuss where we want to be headed and schedule future meetings.
 
Does this work? I have to make a decision pretty quick on the agenda because Monday is pretty
close.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 



mailto:/O=MMS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=ROTH, MELINDABFC2E9CE-7485-45CA-8B24-F762C4708CF9

mailto:ljones02@fs.fed.us

mailto:ljones02@fs.fed.us



40 CFR 1508.20 Mitigation


“Mitigation” includes:


(a) Avoiding the impact altogether by not taking a certain action or parts of an action.


(b) Minimizing impacts by limiting the degree or magnitude of the action and its implementation.


(c) Rectifying the impact by repairing, rehabilitating, or restoring the affected environment.  


(d) Reducing or eliminating the impact over time by preservation and maintenance operations during the life of the action.


(e) Compensating for the impact by replacing or providing substitute resources or environments.





36 CFR 228.8 Requirements for environmental protection.


All operations shall be conducted so as, where feasible, to minimize adverse environmental impacts on National Forest surface resources, including… 


(a) Air Quality.


(b) Water Quality.


(c) Solid Wastes.


(d) Scenic Values.


(e) Fisheries and Wildlife Habitat.  …operator shall take all practicable measures to maintain and protect fisheries and wildlife habitat which may be affected by the operations.


(f) Roads.


(g) Reclamation.  …operator shall, where practicable, reclaim the surface disturbed in operations by taking such measures as will prevent or control onsite and off-site damage to the environment and forest surface resources including:


(1) Control erosion


(2) Control water runoff


(3) Isolation, removal, or control of toxic materials


(4) Reshaping and revegetation of disturbed areas


(5) Rehabitiation of fisheries and wildlife habitat










From: Jones, Lawrence LC -FS
To: Stamer, Marc -FS
Subject: docs
Date: Tuesday, February 05, 2013 11:27:53 AM


 
Here is the link to the BA:
 
http://www.rosemonteis.us/documents/biological-assessment
 
here is link to SBA
 
O:\NFS\Coronado\Project\SO\Rosemont2010\Technical_Reports (it is the Supplemental…pdf)
 
 



mailto:/O=MMS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=JONES, LARRY810899D6-F64D-4E4C-AA8E-C93F1C975BDF

mailto:mstamer@fs.fed.us

http://www.rosemonteis.us/documents/biological-assessment






From: Brian Lindenlaub
To: Jones, Larry -FS; Roth, Melinda D -FS
Cc: "Kathy Arnold"; jsturgess@augustaresource.com; "Norman James"; David Cerasale; Jim Tress;


jason_douglas@fws.gov; "Jean_Calhoun@fws.gov"; Kristina Daley
Subject: RE: Rosemont Lighting Memorandum
Date: Friday, December 07, 2012 4:06:11 PM
Attachments: Potential Effects of Lighting Memo 12.07.12.pdf.pdf


All,
 
Please find attached a revised lighting memorandum articulating the conservation measures
incorporated into the lighting plan, for clarity. This is the version we will prepare the hard copies
on.
 
Regards,
Brian Lindenlaub | Principal
WestLand Resources, Inc.
 
From: Brian Lindenlaub 
Sent: Wednesday, December 05, 2012 10:46 AM
To: Larry Jones; 'Roth, Melinda D -FS'
Cc: 'Kathy Arnold'; Jamie Sturgess; Norman James; David Cerasale; Jim Tress; jason_douglas@fws.gov;
Jean_Calhoun@fws.gov; Kristina Daley
Subject: Rosemont Lighting Memorandum
 
All,
 
Please find attached a PDF of the Rosemont lighting memorandum. Hard copies will go out
tomorrow. As always, if you have any questions or require additional information, please let me
know.
 
Regards,
Brian Lindenlaub | Principal
WestLand Resources, Inc.
4001 E Paradise Falls Drive | Tucson, AZ 85712
Office: (520) 206-9585 | Fax: (520) 206-9518
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1. INTRODUCTION 



WestLand Resources, Inc. (WestLand) was retained by Rosemont Copper Company (Rosemont) to 
prepare a series of technical memorandums to supplement the Biological Assessment for the Rosemont 
Copper Project (the Project). The Draft Environmental Impact Statement (DEIS) for the Project (USDS 
2011) summarized the potential effects of light, based largely on the initial lighting plan for the Project 
(M3 2009), on biological resources, including endangered species and critical habitat. Since the 
publication of the DEIS, Rosemont has proposed to modify their lighting program to avoid and minimize 
the extent and effect of light on the night sky and more specifically on listed species and critical habitat. 
The specific conservation measures proposed as outlined by Monrad (2012) are: 



1) Employ 21st century lighting sources that operate well under dimmed conditions and can be 
adaptively controlled to reduce the amount of light emitted, 



2) Employ shielded lighting sources to reduce the amount of uplight emitted, 
3) Use lighting sources or filters to eliminate certain wavelengths of light (less than 500 nm) that 



attract wildlife, 
4) Use the smallest necessary light source for applications to reduce the amount of light emitted, and 
5) Employ lighting on mobile equipment to reduce stray light. 



This memorandum analyzes the potential effects of the proposed lighting conservation measures for the 
Project on the following endangered species and critical habitat: Chiricahua leopard frog (Lithobates 
chiricahuensis) and its critical habitat, lesser long-nosed bat (Leptonycteris yerbabuenae), jaguar 
(Panthera onca) and its proposed critical habitat, and ocelot (Leopardus pardalis). We begin with a brief 
discussion of the lighting plan to be implemented by Rosemont. We then perform an analysis of the 
geographic extent of the potential effects of lighting from the Project, provide an estimate of the degree of 
skyglow expected from the Project, and discuss how the proposed lighting conservation measures could 
affect endangered species and critical habitat.  



2. LIGHTING PLAN FOR THE ROSEMONT COPPER PROJECT 



Rosemont has developed a lighting plan to be implemented in order to minimize the amount of light 
illumination associated with the Project (Monrad 2012). The plan minimizes the geographic extent of 
light sources and reduces the light output of these sources. In addition, the lighting plan restricts the 
wavelengths of light emanating from lighting sources to longer wavelengths through lighting types and 
filters to be installed on lighting fixtures (Monrad 2012). As a result, the lighting plan for the Project is 
predicted to minimize the geographic extent of increased lighting and the potential impacts on endangered 
species.  



The lighting plan discusses the total output of light from the Project in terms of lumens per acre (Monrad 
2012), the metric used by Pima County’s lighting code to establish maximum light outputs for areas 
throughout Pima County (see http://cms3.tucsonaz.gov/sites/default/files/dsd/Codes-Ordinances/2012_ 
outdoor_lighting_code_.pdf). The Project is predicted to emit lumens per acre that are less than 10 





http://cms3.tucsonaz.gov/sites/default/files/dsd/Codes-Ordinances/2012_
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percent of the Pima County Code limit for residential zones (Zone E1a(5)) and less than 12 percent of the 
limit if mobile sources are included in the calculation (Monrad 2012). Moreover, these estimates of 
lumens per acre include lights associated with the leach pad that is no longer a part of the Barrel 
Alternative, and does not include “adaptive” lighting whereby motion sensing can reduce the amount of 
lighting by more than 50 percent (Monrad 2012). Thus, the calculations provided by Monrad (2012) 
likely over estimates the amount of lighting associated with the Project. 



3. INCREASE IN LIGHTING ACROSS THE LANDSCAPE 



While the data provided by Monrad (2012) is informative in defining the absolute amount of light 
associated with the Project after the implementation of the lighting conservation measures, it does not 
provide an explicit analysis of either the geographic distribution of lighting associated with the Project or 
the extent to which lighting from the Project will increase light levels in the surrounding areas that could 
be used by federally-listed species. To provide information on the degree to which lighting from the 
Project could influence areas outside of the general location of lighting sources, we performed two 
separate analyses. 



First, to analyze the amount and attenuation of light from the Project horizontally, we simulated 
illumination from the Project based on the lumens from stable lighting sources associated with each 
section of the proposed mine as identified by Monrad (2012). A line-of-sight analysis was then performed 
to determine which portions of the landscape within a 12-mile radius1 of the Project would be in direct 
line-of-sight to the lights of the Project. The amount of light from the Project that would reach the areas 
with direct line-of-sight to light sources was then calculated. Note that this approach only estimates the 
amount of light that reaches the areas surrounding the Project by direct line-of-sight sources.  



Next, the amount of skyglow that would be produced by the Project was estimated. The amount of 
skyglow was estimated using equations that allow for the determination of skyglow based on total lumens 
and the relationship between lumens from light sources and the population of cities. The sections below 
provide more detail of these methods. 



3.1. SIMULATION OF HORIZONTAL LIGHT 



The Rosemont feasibility study (M3 2012) depicts the three dimensional surface of the Project through 
time. This study was used to generate a three dimensional surface for the mine at three time snapshots 
through the Project’s life: Startup (year 0), middle (year 10), and completion (year 21.3). Figures from the 
feasibility study (Figures 16-1, -24, and -27 in M3 2012) were georeferenced and contour lines were 
traced into ArcGIS. The contour lines were then used as known points to interpolate a three dimensional 
surface. The interpolated surface was merged with the existing USGS National Elevation Dataset (NED) 
10m digital elevation model for each of the three time periods to create a modified Digital Elevation 
Model (DEM) on which to run the visibility analysis.  



                                                           
1 A 12-mile radius was defined to ensure inclusion of potentially affected areas and coincides with the study area used to initially identify seeps and springs that 
could be potentially affect by the Project (USDA 2011). 
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Monrad (2012) describes broad classes of lighting and the total lumens for each general light source, but 
it does not provide detail regarding the geographic placement, height above ground, or brightness of 
individual lights. The classes of lighting used in Monrad (2012) include Road Conflict Points (218,800 
total lumens), Ore Processing (2,210,640 lumens), Dry Stack Conveyor (1,684,960 lumens) and the Mine 
Pit (90,086 lumens)2. Using Monrad (2012) and M3 (2012) as guides, WestLand digitized the locations of 
representative lights within each lighting zone. For example, M3 (2012) depicts the maximum extent of 
the Mine Pit area, which will be lit by a maximum of 90,086 lumens (exclusive of vehicle mounted lights 
which are not considered in our model). WestLand approximated individual lights within the pit by 
placing points across the maximum pit extents on a 200m grid, resulting in 67 light points representing 
1,344.6 lumens each.  Monrad (2012) does not provide details on the height of these light sources 
therefore, we assumed that light sources in the pit area will be 30 feet (9.144m) above ground. A similar 
method was used for the Ore Processing area using a 100m spacing, resulting in 91 light points 
representing 24,292.8 lumens each, assuming that lights sources would be 40 feet (12.192m) above 
ground. The Traffic Conflict Points lighting zone was modeled as a set of 10 points at intersections 
depicted in M3 (2012). Each of these locations was assigned 21,880 lumens, at 30 feet (9.144m) above 
the ground. The Dry Stack Conveyor was simulated as a 2.5km line extending from the center of the Ore 
Processing zone to the approximate center point of the tailings impoundment. Light points were placed 
every 50m along this line, resulting in 53 light points representing 31,791.7 lumens each, at 40 feet 
(12.192m) above the ground surface. Using this method, the points representing individual lights do not 
move horizontally through time. That is, lights are assumed to be in the same location over the 21.3 year 
span of the mine operation. The lights, however, do move vertically through time as ground surface 
contours change. As the surface of the Pit descends below the original ground surface, the light points 
follow this surface down, remaining 30 feet (9.144m) above the modeled ground surface for each time 
period. The same holds true for the simulated Dry Stack Conveyor light points, which remain 40 feet 
(12.192m) above the modeled ground surface which rises through time. 



WestLand then performed a line-of-sight analysis to determine the number of lights of each class visible 
at any location within a 12-mile radius of the disturbance area associated with the Project, for each of the 
four lighting classes and each of the three time periods. This resulted in 12 raster datasets with values 
ranging from 0 to the maximum number of lights in each lighting class. For example, the Mine Pit raster 
for Year 10 has values ranging from 0 to 67. These values denote the number of Mine Pit light points 
visible from a given cell (10.3 m2) in the 12-mile radius study area. For example, cells with a value of 
zero indicate that no light from the mine pit should be directly visible at the location. Cells with a value of 
seven have seven lights visible at their location. 



For each lighting class, the lumen values were then converted to lux (lumens/m²) for the entire 12-mile 
radius study area. Lux at a particular location was calculated by dividing a single light's lumen value by 
2𝜋𝑟2, where r is the distance between the observation location and the nearest light of the light class3. 
The single light lux value at each location was then multiplied by the number of lights visible at that 



                                                           
2 Because of changes in the Barrel Alternative, we did not include lighting associated with the leach pad. 
3 This formula provides an approximate decay function based on the geometry of the light being emitted from the light source. 
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location for each lighting class. The resulting product for each lighting class was summed to produce the 
lux at each location. This process was performed for each of the three time periods, using the modified 
digital elevation model to represent changes in the elevation of the lights through time. The resulting three 
raster datasets represent lux-maps that depict the geographic extent and amount of light resulting from 
Project lighting. 



3.2. ESTIMATION OF SKYGLOW 



We based our analysis of skyglow on the model developed by Garstang (1986) and updated by Davis et 
al. (2006). Davis et al. (2006) determined that for Pima County, the increase in lighting in a city is 
approximately 1,800 lumens per capita, assuming that all other variables (e.g. uplight fraction) are held 
constant. Using the projected 5.2 million lumens anticipated from the Project, including both stable and 
mobile light sources (Monrad 2012), the resulting skyglow from the Project lighting would be the 
equivalent of a city with a population of approximately 2,900 people. Using stable lighting only, the 
resulting skyglow from the Project would be equivalent to a city with a population of approximately 
2,300 people. Sells, Arizona, has a population of about 2,500 (2010.census.gov), and is the closest city 
that would be comparable to lighting from the Project. The footprint of skyglow for Sells, Arizona, as 
estimated from imagery provided by International Dark-Sky Association (http://www.blue-
marble.de/nightlights/2010), is comparable to the area of perimeter fence of the Project. Because Pima 
County has established stringent regulations concerning outdoor lighting, a city in Pima County that is 
subject to lighting restrictions may offer a more reasonable comparison to skyglow expected from the 
Project. Ajo, Arizona, is subject to Pima County lighting codes, and has a current population of 
approximately 3,300 people (2010.census.gov). Skyglow from the Project is expected to be comparable, 
but less than, skyglow from Ajo, Arizona. Table 1 provides broader context to compare the anticipated 
skyglow of the Project to lighting from nearby cities. 



Table 1. Population and lumens associated with communities near the Project. Population sizes and lumens 
provided by USDA (2011).  



Communities Population Lumens 
Tucson/Eastern Pima County 1,050,000 1,795,500,000 
Nogales, Sonora, Mexico   160,000    273,600,000 
Sierra Vista    43,320     74,077,200 
Benson     4,833      8,264,430 
Proposed Rosemont Mine (w/ mobile equipment) -      5,188,831 
Proposed Rosemont Mine (w/out mobile equipment) -     4,204,486 
Tubac   2,000     3,420,000 
Sonoita     910     1,556,100 



4. POTENTIAL EFFECTS ON ENDANGERED SPECIES 



The results of this simulation indicate that the areas surrounding the Project will be largely unaffected by 
light from lighting sources associated with the Project. This is particularly true for areas outside of the 
perimeter fenceline, as the majority of the area predicted to be substantially impacted by increased 





http://www.blue-marble.de/nightlights/2010


http://www.blue-marble.de/nightlights/2010
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lighting from the Project exists within the fenceline (Figures 1-3). The amount of additional light above 
ambient conditions that many of the areas outside of the perimeter fenceline could experience is also 
relatively small, representing an increase in lux equivalent to between a moonless, starlit night4 and a 
quarter moon (Figures 1-3). However, because the Project will increase light levels over ambient 
conditions, and even small increases in nighttime lighting can have effects on wildlife (e.g. Buchanan 
2005), we discuss below the potential effects of the increase in light, as estimated by our direct line-of-
sight simulation, on several endangered species that could occur in the vicinity of the Project: Lesser 
long-nosed bat, jaguar, ocelot and Chiricahua leopard frog. We also discuss the potential impacts on these 
species of an increase in skyglow as a result of lighting from the Project. 



4.1. POTENTIAL EFFECTS ON LESSER LONG-NOSED BAT 



The data provided by Monrad (2012) is informative regarding the absolute amount of light associated 
with the Project, and can be used to examine the potential effects of nighttime lighting from the Project on 
wildlife species of interest. The lumens per acre predicted for the lighting associated with the Project is 
substantially lower than areas in Pima County zoned for low light levels (Zone E1a(5)). In a study of 
foraging and movement of lesser long-nosed bats in the Tucson Basin, Lowery et al. (2009) concluded 
that bats avoided areas zoned for high lighting, but preferentially used areas zoned for low lighting (less 
than 12,000 lumens per acre), although this effect was correlated with distance to washes. Because the 
lighting associated with the Project will be considerably less (1,100-1,400 lumens per acre) than the limit 
associated with the areas in Pima County zoned for low lighting, effects on foraging lesser long-nosed 
bats for Project lighting could be minimal.  



The area surrounding the Project that will be directly impacted by increased light from the Project will 
also be limited, and the amount of light that reaches these areas will be slight. The increase in lumens per 
acre, even at some of the areas with the highest increase in light (e.g. 1 lumen/m2 or approximately 4,050 
lumens per acre), will be far less than the maximum lighting allowable in areas of the Tucson Basin that 
are selectively used by foraging bats (12,000 lumens/acre; Lowry et al. 2009). Numerous reports of lesser 
long-nosed bats using hummingbird feeders in and around Tucson, Arizona (Arizona Bat Research Group 
2003), also suggest that this species is not negatively affected by relatively low levels of horizontal 
lighting or skyglow. While increased nighttime lighting from moonlight can influence nighttime activity 
in bats (Saldaña-Vázquez and Munguia-Rosas 2012), data from lesser long-nosed roosts in Arizona do 
not show a pattern between roost emergence and moonlight (WestLand, unpublished data). Thus, the 
effects on lesser long-nosed bats as a result of increased lighting from the Project are expected to be 
limited.  



                                                           
4 Because measurements of lux values for moonlight conditions are quite variable, in order to inform the interpretation of lux values across the landscape, we 
used a lux scale described by Rich and Longcore (2006) that summarizes measurements from a variety of sources. Studies of the effects of lunar illumination on 
reptiles that inhabit desert and open-habitat regions report lux values associated with lunar illumination that are much higher (e.g. Clarke et al. 1996, Weaver 
2011). Thus, our use of Rich and Longcore (2006) to interpret lux values is conservative. 
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4.2. POTENTIAL EFFECTS ON JAGUAR AND PROPOSED JAGUAR CRITICAL HABITAT 



Increased nighttime lighting could affect jaguars as a species and proposed jaguar critical habitat. 
Potential effects to each are discussed in the sections below. 



4.2.1 Effects to Jaguars as a Species 



Jaguars are largely nocturnal predators in the dry forests of the northern portion of their range (see 
references within Harmsen et al. 2010). Thus, nighttime lighting could influence their movement and 
foraging behavior.  



As stated above, according to a line-of-sight analysis, the area surrounding the Project that will be directly 
impacted by increased light from the Project will be limited, and the amount of light that reaches these 
areas will be slight. Studies of foraging jaguars indicate that their overall activity is not influenced by 
natural variation in nighttime lighting caused by brighter illumination associated with lunar phases 
(Harmsen et al. 2010). However, the use of habitats by jaguars for foraging is influenced by the activity 
patterns of prey species. For example, prey species that reduce activity during full moon lunar phases 
appear to influence jaguar activity patterns such that jaguars may forage in other areas where different 
prey species are more active (Harmsen et al. 2010). 



Thus, it is unlikely that slight increases in horizontal light levels that will be mostly smaller than natural 
variations in lunar illumination (e.g., approximately 0.001-0.03 lux; Rich and Longcore 2006), over a 
small area outside of the Project perimeter fenceline, will directly affect jaguar foraging or movement. 
However, indirect effects on foraging patterns due to changes in the behavior of prey species could occur. 
While lighting from the Project will increase skyglow in the vicinity of the Project, it will be relatively 
small and geographically limited. Thus, potential impacts on the foraging behavior of jaguars should also 
be limited.  



4.2.2 Effects to Proposed Jaguar Critical Habitat  



One of the Primary Constituent Elements (PCEs) of proposed critical habitat is low human influence 
(USFWS 2012). The GIS database apparently used by USFWS (2012) to map this PCE evaluated the 
level of stable nighttime lighting in its calculation of human influence (SEDAC 2012). Thus, increased 
lighting due to the Project could affect proposed jaguar critical habitat. 



As described in a previous memorandum (WestLand 2012), it appears that the entire proposed critical 
habitat in the vicinity of the Project is already above the threshold of human influence established by the 
proposed rule to designate critical habitat for the jaguar (USFWS 2012). Thus, increased lighting from the 
Project by definition cannot increase human influence such that the PCE of low human influence no 
longer exists in the vicinity of the Project. Furthermore, according to a line-of-sight analysis, the proposed 
critical habitat surrounding the Project that will be directly impacted by increased light from the Project, 
will be limited, and the amount of light that reaches these areas will be slight (Figures 4-6). The increase 
in skyglow as a result of the Project will also be relatively limited. We do not know exactly how stable 
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nighttime lighting was calculated in the GIS database used by USFWS to map the PCE of low human 
influence, thus the increased lighting from the Project may or may not substantially increase the human 
influence metric used to identify PCEs for proposed jaguar critical habitat. 



4.3. POTENTIAL EFFECTS ON OCELOT 



Similar to the jaguar, ocelots are largely more active at night than during daylight hours (Di Bitetti et al. 
2006, Harmsen et al. 2010). Thus, their movement and foraging behavior could be influenced by 
increased lighting from the Project.  



As stated above, according to a line-of-sight analysis, the area surrounding the Project that will be directly 
impacted by increased light from the Project will be limited, and the amount of light that reaches these 
areas will be slight. Studies of ocelots indicate that their overall activity is not influenced by natural 
variation in nighttime lighting caused by brighter illumination associated with lunar phases (Harmsen et 
al. 2010). However, some findings suggest that ocelots use denser habitats in response to increased 
nighttime lighting (see references in Harmsen et al. 2010). Ocelots could also be indirectly influenced by 
increased lighting due to changes in activity patterns of their prey (Grigione and Mrykalo 2004), although 
direct evidence of this possibility is lacking. 



Thus, slight increases in horizontal light levels over a small area outside of the Project perimeter fenceline 
and increased skyglow could affect ocelot foraging and movement by shifting activity towards denser 
habitats. However, the consequences of a shift in habitat use are unclear. 



4.4. POTENTIAL EFFECTS ON CHIRICAHUA LEOPARD FROG 



Increased nighttime lighting could affect the Chiricahua leopard frog as a species and Chiricahua leopard 
frog critical habitat. Potential effects to each are discussed in the sections below. 



4.4.1 Effects to the Chiricahua Leopard Frog as a Species 



There is evidence of negative effects of increased nighttime lighting in a variety of frog species (e.g. 
Buchanan 2005). Thus, increased lighting from the Project could affect Chiricahua leopard frogs in the 
vicinity of the Project. 



According to a line-of-sight analysis, the area surrounding the Project that will be directly impacted by 
increased light from the Project will be limited, and the amount of light that reaches these areas will be 
slight. Some sites where Chiricahua leopard frogs have been detected are predicted to be subject to 
increased light levels, although this increase would be slight (Figures 7-9). Small increases in light can 
have effects on anurans (see Buchanan 2005), although many experimental studies of the effects of light 
on frogs use treatment levels (e.g. 3.8-12 lux; Buchanan 1993) far above the predicted increase in light 
from the Project. Moreover, all of the known frog breeding sites in the Greaterville area, as well as the 
areas surrounding Empire Gulch and Upper Cienega Creek, are not predicted to experience increased 
light using our line-of-sight analysis (see Figures 7-9). Skyglow as a result of lighting from the Project is 
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also expected to be relatively limited in geographic extent (see Sec. 2.2.). Thus, lighting from the Projects 
is unlikely to affect substantially any leopard frogs that might occur in the vicinity of the Project. 



An additional aspect of Rosemont’s lighting plan will minimize effects to leopard frogs that might occur 
in the vicinity of the Project. The lighting described in Monrad (2012) will consists of amber light –
emitting diodes (LEDs) and lights equipped with a filter to exclude short wavelengths of light. Many frog 
species exhibit a preference for short wavelengths, including many Lithobates [Rana] species (Hailman 
and Jaeger 1974), although this effect is not seen under all experimental circumstances (Kicliter and 
Goytia 1995). Thus, by excluding these wavelengths, Rosemont’s lighting plan will minimize the 
influence of lighting from the Project on the movement, including dispersal patterns, of Chiricahua 
leopard frogs. 



4.4.2 Effects to Chiricahua Leopard Frog Critical Habitat  



Chiricahua leopard frog critical habitat is not predicted to experience increased horizontal light levels 
from the Project (Figures 7-9), and skyglow as a result of Project lighting is anticipated to be relatively 
limited in extent (see Sec 2.2.). The exclusion of short wavelengths of light is expected to minimize the 
effect on movement of frogs into and among portions of critical habitat. Thus, we expect no impacts to 
Chiricahua leopard frog critical habitat using the approach taken by our analysis. 



5. CONCLUSION 



Rosemont has proposed specific lighting conservation measure to avoid and minimize the impact of light 
on listed species and critical habitat. In order to inform the potential effects of these lighting conservation 
measures associated with the Project on endangered species and critical habitat, WestLand designed a 
spatial model that simulated the geographic locations of light sources associated with the Project and the 
amount of light to be emitted by these sources. Using a line-of-sight analysis coupled with a decay 
function to account for the decrease in the amount of light as distance from a light source increases, this 
model informs both the geographic extent of light and the amount of light that could result from the 
Project. We modeled three stages of mine development to account for changes in topography due to 
tailings impoundment and waste rock storage. WestLand also calculated the expected degree of skyglow 
as a result of Project lighting to be relatively limited in geographic extent, and similar to the city of Sells, 
Arizona. The results of these models and calculations indicate that the area surrounding the Project that 
will be directly impacted by increased light from the Project will be limited, and the amount of light that 
reaches these areas will be slight. This slight increase and limited geographic extent of additional light 
from the Project could influence foraging behavior of any jaguars and ocelots that might occur in the 
vicinity of the Project. However, these increased light levels are not expected to preclude these areas from 
use by jaguars and ocelots. The increase in stable nighttime lighting associated with the Project could 
increase the level of human influence in the areas of proposed jaguar critical habitat surrounding the 
Project. However, it appears that human influence is already higher than the threshold established by the 
proposed rule to designate jaguar critical habitat. It is also unclear whether or not the slight increase in 
light levels over a limited geographic area will increase human influence to such an extent as to 
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negatively affect proposed critical habitat. Light levels are not predicted to increase in most of the areas 
where Chiricahua leopard frogs have been documented since 2008, and no breeding locations or areas of 
Chiricahua critical habitat are predicted to experience increases in light from the Project. In addition, 
Rosemont’s lighting conservation measures will exclude short wavelengths of light that attract many frog 
species, and thus minimize potential effects of these light sources of leopard frog movement.  
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From: Jones, Larry -FS
To: Everson, Beverley A -FS; Roth, Melinda D -FS; Terry Chute (tchute99@gmail.com)
Subject: RE: update on FWS listing actions for Rosemont
Date: Wednesday, April 25, 2012 1:55:10 PM


In a nutshell, if a species is found to be warranted as threatened or endangered, when the Final
Rule appears in the Federal Register, the FS will have to re-initiate Sec 7 ESA consultation. Similarly,
if a species has final designated critical habitat, then we would need to re-initiate consultation on
that also. So, Chiricahua Leopard Frog Critical Habitat was recently published, so it will be part of
the consultation (and BA). In the near future, from the list below, Jaguar critical habitat is coming
up, but only as proposed, although final CH for SW Willow Flycatcher is slated for December of this
year. It is possible that litigation might move some things up in the timeline, although there was a
recent settlement between the Center for Biological Diversity and FWS to process species status to
an agreed-upon timeline. Not all species were in the agreement (e.g., Coleman’s Coral-root).
 
What I am trying to say is that when there is a change, such as final listing status of threatened or
endangered species, or major change in design of the project, we need to re-initiate Section 7
consultation, when it arises. That is just standard operating procedure. All of these species are also
dealt with in one or more of the biology specialist reports (BA, BE, “Specialist Report”). This list was
just to keep us abreast of where FWS is with listing and critical habitat for species found expected
in Rosemont action area.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Everson, Beverley A -FS 
Sent: Tuesday, April 24, 2012 7:01 PM
To: Jones, Larry -FS; Roth, Melinda D -FS; Terry Chute (tchute99@gmail.com)
Subject: FW: update on FWS listing actions for Rosemont
 
Larry, can you advise Mindee and me on her questions?
 
Terry, can you advise us on these questions, especially the second question?
 
From: Roth, Melinda D -FS 
Sent: Friday, April 20, 2012 3:09 PM
To: Everson, Beverley A -FS
Subject: FW: update on FWS listing actions for Rosemont
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How are these accounted for in our analysis?  Do we need to add these to the past, present, and
future lists?
 
From: Jones, Larry -FS 
Sent: Tuesday, April 17, 2012 1:23 PM
To: angela barclay (abarclay@swca.com); Chris Garrett (cgarrett@swca.com); jim tress
(jtress@westlandresources.com); brian lindenlaub (blindenlaub@westlandresources.com)
Cc: Roth, Melinda D -FS; Everson, Beverley A -FS; Upchurch, Jim -FS; jason_douglas@fws.gov
Subject: update on FWS listing actions for Rosemont
 
This was brought up at our meeting yesterday…here is the latest I have from FWS (Arizona
Ecological Services, Tucson Office; “current and recent listing actions”), dated 28 March 2012, for
Rosemont Analysis Area (excluding past actions, not warranted, withdrawn, or pending an action
[such as Coleman Coral-root]):
 


1.       Rosemont Talussnail: Proposed rule (PR) due to Federal Register (FR) 3/15/2013
2.       Yellow-billed Cuckoo: PR due to FR 2/11/2013 (Region 8 lead)
3.       Batram Stonecrop and Beardless Chinchweed: 90-day finding due FR 6/10/2012
4.       Chiricahua Leopard Frog: Final Critical Habitat (CH): published in FR 3/20/2012
5.       Jaguar: Proposed CH due FR 7/15/2012
6.       Northern Mexican Gartersnake: PR to FR 11/1/2012
7.       Sonoran Talussnail: 90-day finding to FR 8/1/2012
8.       Southwestern Willow Flycatcher: Proposed CH 8/15/2011. Final CH to FR 12/14/2012
9.       Sonoran (Morafka’s) Desert Tortoise: PR or withdrawal  due FY2015


 
Am I missing anything, Jason?
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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From: Victoria Boyne
To: Melissa Polm; Angela Barclay; Roth, Melinda D -FS; Jones, Larry -FS
Cc: blindenlaub@westlandresources.com
Subject: Rosemont BA posted to website
Date: Tuesday, June 19, 2012 9:48:12 AM


http://www.rosemonteis.us/documents/biological-assessment
 
 


Victoria Boyne 


SWCA Environmental Consultants
343 W. Franklin St.
Tucson, AZ, 85701
P 520.325.9194 x 170 | F 520.325.2033
 


 
Visit Our Website: http://www.swca.com  
Find us on Facebook: http://on.fb.me/SWCA-Environmental
See us on LinkedIn:  http://www.linkedin.com/company/swca-environmental-consultants
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From: Roth, Melinda D -FS
To: blindenlaub@westlandresources.com
Cc: karnold@rosemontcopper.com; Jones, Larry -FS; Upchurch, Jim -FS
Subject: Rosemont Copper Project Section 7 consultation
Date: Monday, June 04, 2012 10:54:08 AM
Attachments: image001.png


I understand from Larry that we haven’t received input from Rosemont on the suggested
conservation measures from FWS and AGFD.  Larry intends to transmit the BA to FWS this
Wednesday.  Will we get any additional input from Rosemont before Wednesday?
 
Mindee Roth
Rosemont Copper Project Manager
520 388-8319
mroth@fs.fed.us
 


Go Cats!
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From: Roth, Melinda D -FS
To: Jones, Larry -FS
Subject: RE: Please review Correspondence: File Code 1950/2670--Request for initiation of formal ESA Section 7


Consultation, Rosemont Copper Project
Date: Wednesday, June 06, 2012 11:10:56 AM


My review is complete.  I added a number of Ecs and changed the signature block to show Jim.  The
acting can sign “for” Jim.  I wasn’t sure if Pima County has a jurisdictional role in this (you
mentioned them in the letter)  I didn’t add them to receive an email copy of the letter and
attachment.  Let me know if I can be of additional help. 
 
Thanks for your diligence in pulling this together AND keeping a smile on your face!
 
From: Jones, Larry -FS 
Sent: Wednesday, June 06, 2012 9:47 AM
To: Roth, Melinda D -FS
Subject: Please review Correspondence: File Code 1950/2670--Request for initiation of formal ESA
Section 7 Consultation, Rosemont Copper Project
 


File Code: 1950/2670--Request for initiation of formal ESA Section 7 Consultation, Rosemont Copper Project
Please review. Mindee, please add cc: recipients. Paula, this can be datedand signed when I have the BA in my
hand (hopefully today, but not sure)
Click on the following link to view the document->
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From: Gerhart, Richard A -FS
To: Angela Barclay; Jones, Larry -FS
Cc: Geoff Soroka
Subject: RE: Jaguar determination figures
Date: Tuesday, January 10, 2012 2:28:59 PM
Attachments: Jaguar Survey-AZ-NM-summary 11 10 11-a.doc


We are processing the special use permit for their (UA's) work. To date, no specific sites have been
selected, but we could safely assume that some will be in the Ritas. No information on timing yet.
 
Attached is a summary that they sent.
 
Rick
 
Richard A. Gerhart
Wildlife, Fish and Rare Plants Program Manager
Coronado National Forest
300 West Congress
Tucson AZ 85701
 
(520)388-8374
rgerhart@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Tuesday, January 10, 2012 11:52 AM
To: Jones, Larry -FS; Gerhart, Richard A -FS
Cc: Geoff Soroka
Subject: RE: Jaguar determination figures
 
Thanks!
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Tuesday, January 10, 2012 8:46 AM
To: Angela Barclay; Gerhart, Richard A -FS
Cc: Geoff Soroka
Subject: RE: Jaguar determination figures
 
1. The Mansfield Canyon sighting is classified as AGFD Class II-7 sighting (I think you can look the
verbiage for that up, or my email was shared with Melissa to go into project record; otherwise, I
have a copy). The sighting was on June 2, 2011 and we received the actual text of the sighting on
June 9, 2011. We were asked to not share the information on the sighting itself (and that request
has not been recinded), but I know the AZ Daily Star seemed to have the original sighting
information for their newspaper article, perhaps from the person that saw it. In an email from Eric
Gardner (AGFD non-game species coordinator) on 4 October 2011, I was told I may share the fact it
was classified as Class II-7 by AGFD  for the Rosemont BA. On a follow-up email on Oct 6, Eric
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Jaguar Surveying and Monitoring in the United States


The University of Arizona is embarking on a landmark project to detect and monitor jaguars along the northern boundary of the US-Mexico international border, from the Baboquivari Mountains in Arizona to the Animas Mountains in New Mexico. The three-year study is funded from mitigation funds provided by the US Department of Homeland Security to the US Fish and Wildlife Service (USFWS). The University of Arizona (UA)—selected as the contractor through the USFWS open competition contracting process—has assembled a highly experienced team of researchers and field personnel in partnership with Sul Ross State University in Texas to access their GIS and large carnivore modeling capabilities. 



The purpose of this project is to establish a non-invasive, hands off system for detecting and monitoring jaguars to produce the best possible science, which can then inform future management and conservation practices.  The effects of border-related activities on jaguar movement will also be assessed.  The Jaguar Recovery Team will review the project findings and incorporate the best science into their Recovery Plan.  From the outset, the project team intends to work closely with the U.S. Border Patrol, local ranchers, public lands management agencies, environmental groups, and other wildlife scientists to ensure timely, consistent and appropriate sharing of information. 



The detection equipment to be used will be motion-sensor “trail” cameras (approximately 240 in pairs at 120 sites), placed in areas most likely to detect jaguars. In the course of normal fieldwork, the team will also collect large carnivore scats for genetic analysis to identify species and unique individuals. If one or more jaguars are detected, the team will set additional cameras and engage a specially trained scat-detection dog to locate more scat for genetic analysis. A sophisticated software package developed by one of the team members will analyze all the photographs and be able to integrate data from other camera projects in the US and Mexico. 



The UA team and USFWS are in the process of developing protocols and processes for coordination and communication with public and private landowners and land managers, permittees, NGOs, and the interested public. One outreach tool will be a website for updates. Although most of the cameras are expected be located on public land, access through or placement of cameras on private lands will only occur with written permission from landowners. Two team members, Kirk Emerson and Lisa Haynes, are project liaisons for any questions from stakeholders or public.  



We emphasize that this project is entirely non-invasive; no jaguars will be captured, radio-collared, baited or harassed in any way.  The cameras will be passively monitoring wildlife activity in the area. Use of commercially available non-species-specific scents at camera sites may be used to encourage wildlife to stop and sniff the ground in front of the cameras.  The animal’s delay in front of the camera provides a more accurate photograph, and this technique is commonly used for large mammal and carnivore research.



Not only will this project result in the increased possibility of detecting a jaguar(s), it is an exciting opportunity to generate and scientifically analyze a large quantity of photo data on wildlife of the borderlands to benefit management and conservation efforts.  These data will be combined with data from other sites in the southwestern US and northern Sonora, to assemble the most comprehensive analysis of this region’s wildlife to date.



For further information, please contact Lisa Haynes, at (520) 977-8249 lynx@email.arizona.edu or, if Lisa is not available, contact Kirk Emerson (520) 400-1861 kirk_emerson@mindspring.com 


More Detailed Information on Camera Placement and Analysis, and the Project Team



After conducting GIS assessments to delineate areas most likely to detect jaguars (i.e. distance from roads and human infrastructure, habitat characteristics, etc.), the field team will deploy an intensive survey and monitoring system by establishing camera locations across the study area using approximately 120 camera sets, consisting of two cameras each, totaling 240 cameras. Paired cameras are used in order to photograph both sides of uniquely rosette-patterned jaguars, which is necessary to identify individuals.



We will adopt an adaptive strategy: during the first year all areas will be surveyed, i.e., cameras will be moved throughout the zones, and the photos will be analyzed to assess prey density, biodiversity, mountain lion presence, and human disturbance, all of which are factors in determining probability of jaguar occurrence in an area.  Once the best locations are determined based on the factors above and/or a jaguar is recorded, some camera locations will become fixed monitoring sites for the second and third years of the project.  An exception will be locations where jaguars have previously been recorded.  These will be fixed monitoring sites from the project’s onset. 



Once sites become fixed monitoring sites, we will measure metrics that can be monitored through time: species richness, species accumulation rate, species activity patterns, and occupancy, and relative prey abundance, using a comprehensive photo analysis system developed by Jim Sanderson, one of the team members.  If one or more jaguars are detected, these metrics will be highly indicative of conditions conducive to jaguar presence.



The Project Team



Dr. Melanie Culver is the Principal Investigator of the project. She is a conservation geneticist with the Arizona Cooperative Fish and Wildlife Research Unit (USGS) at University of Arizona’s School of Natural Resources and the Environment and University of Arizona’s Wild Cat Research and Conservation Center. All genetic analyses will be conducted in her lab, and she will assist in checking cameras and collecting scat. 



Lisa Haynes, founder and Coordinator of the University of Arizona’s Wild Cat Research and Conservation Center, is the Project Manager. She and Kirk Emerson will coordinate agency and stakeholder communications, media management, and develop protocols for data sharing and problem solving.  Lisa will also act as a field biologist locating and checking cameras.



Dr. Patricia Moody Harveson, from Sul Ross State University in Texas and associated with the Borderlands Research Institute, with extensive experience in GIS analysis and modeling specifically for large carnivores, will conduct all the GIS analyses and modeling for this project.  



Jack Childs, of the Borderlands Jaguar Detection Project, documented the only known jaguars photographed by automatic trail cameras in the U.S. from 2001-2009. Jack will function as a field coordinator and field biologist deploying and checking cameras. 



Dr. Jim Sanderson is a world-renowned expert on wild cats and the developer of a comprehensive software system to process and automatically analyze large photographic datasets from automatic trail cameras. Jim currently leads an extensive trail camera project with USFWS to assess large mammal diversity across the Southwest. Jim will function as a field coordinator and field biologist deploying and checking cameras; he will also manage the camera data and analyses.  



Ron Thompson, retired Large Carnivore Biologist and Regional Law Enforcement Specialist with Arizona Game and Fish Department (AGFD) and former Wildlife Biologist for the Nogales Ranger District of the US Forest Service, is the founder and director of Primero Conservation.  In this capacity, Ron has developed and facilitated intensive jaguar monitoring and conservation efforts, working with local ranchers, for the past seven years in northern Sonora, Mexico. Ron will function as a field biologist deploying and checking cameras; he will also advise the team regarding security and safety protocols.  



Nick Smith, retired Game Warden and Biologist for New Mexico Department of Game and Fish, is currently a field biologist, monitoring jaguars and mountain lions, and working towards conservation efforts in northern Sonora. Nick will function as a field biologist deploying and checking cameras.


Kyle Thompson is an undergraduate student with experience in the use of trail cameras, GIS, mountain lions in the southwestern US, and jaguars and mountain lions in northern Sonora. Kyle will be a field biologist and Master’s level graduate student on this project.  



Dr. Kirk Emerson is a professional facilitator and an environmental conflict resolution specialist, and previously served as Director of the Udall Foundation’s US Institute for Environmental Conflict Resolution.  She has worked extensively with a variety of stakeholders in the Southwest, from ranchers to environmentalists, on land management and environmental conflict issues. Kirk’s role in this project will be to facilitate and assure ongoing communication, problem solving, media management and sharing of information between USFWS and the project team and various stakeholders, including NGOs, agencies, and landowners.
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Gardner said the animal was seen near Mansfield Canyon in the Santa Rita Mountains. I assumed
that basic locality info could be released also.
 
2.  I don't know anything about cameras placed in Santa Ritas by UA (or anyone). Last I knew the
Jaguar camera monitoring contract was awarded to UA, but I haven't heard anything about where,
when, or if they were set up. Maybe Rick has info on that.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Monday, January 09, 2012 3:36 PM
To: Jones, Larry -FS; Gerhart, Richard -FS
Cc: Geoff Soroka
Subject: RE: Jaguar determination figures
 
Jaguar/ocelot questions for you:
 


1.      How should we cite unconfirmed sighting of Jaguar in Mansfield Canyon?
2.      Can you provide any details regarding locations or timing of placement of UA big cat


cameras in Santa Ritas?
 
Thanks!
 
Angela
^..^  ^..^
 
From: Jones, Larry [mailto:ljones02@fs.fed.us] 
Sent: Monday, November 07, 2011 3:40 PM
To: Gerhart, Richard; Barrera, Bobbi; Geoff Soroka; Angela Barclay
Cc: Melissa Polm
Subject: Jaguar determination figures
 
Finishing up what I started awhile back…here are the figures (maps and graphs) to accompany the
"comments on Jaguar and Ocelot effects determination for proposed Rosemont copper project," a
white-paper narrative I wrote on 10-21-2011 (and that was a supplement to another white paper
for the same reason on 8-19-2010). I am also including another pdf (final jag corridors) that was
sent earlier to Bobbi Barrera, so not sure if it made it into the project record with the white papers
and emails.
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Two important notes.
 
1. The 2011 Jaguar sighting in the Santa Ritas. I view this as an important and significant event.
Although it is an unconfirmed sighting, when I read the narrative from the observer (which I am not
allowed to share) and see the AGFD Class II-7 sighting email, I tend to think that it is likely a valid
sighting, but of course, it cannot be confirmed without physical evidence. Nevertheless, as the core
team biologist, my interpretation is that there is more likely a Jaguar in the Santa Ritas than not.
 
2.  In my white papers, I probably neglected to quote the actual language about the different
effects determinations based on the FWS consultation guide, but when I read the verbiage in the
WestLand (2011) Jaguar and Ocelot report, I cannot help but think there is no logical outcome
other than "May effect, likely to adversely affect." it says this call is appropriate if any adverse
effect to listed species may occur as direct or indirect results of the proposed action or its
interrelated or interdependent actions, and the effect is not: discountable, insignificant, or
beneficial.  This project will last for 20 years (including 24 hours/day of activity and light), affect
6,000 acres directly and 145,000 acres indirectly, in prime jaguar habitat, with some [unconfirmed]
evidence of a Jaguar in the vicinity, and is far from being insignificant and discountable or
beneficial.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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From: Upchurch, Jim -FS
To: Jones, Larry -FS
Subject: RE: issues to resolve
Date: Monday, January 14, 2013 9:36:32 AM


Thanks Larry, I agree that  we should not rely on all of our “must do’s” to be included in the
Conservation Fund.  Some of the required monitoring should be outside the scope of the
conservation fund as it is subject to the board or whomever is so designated to approve projects. 
As long as USFWS has the big picture of what other mitigation measures are going to be required
outside the list of what you put together than we should be okay.  I just wanted to make sure that
they understood that there were many other measures related to storm water, reclamation, etc.
that would have a positive benefit for T&E species as well as the more specific conservation
measures…Jim
 
Jim Upchurch
Forest Supervisor
Coronado National Forest
300 West Congress
Tucson, AZ   85701
Office:  520-388-8306
Cell:  520-444-4034
 
From: Jones, Larry -FS 
Sent: Friday, January 11, 2013 8:37 AM
To: Upchurch, Jim -FS
Cc: nard at home (gilaman@comcast.net)
Subject: FW: issues to resolve
 
See below. Guess this didn’t go through yesterday from home (I see you are “01”). Just here to do
my timesheet today, then leaving.
 
--LLCJ
 
 
From: gilaman@comcast.net [mailto:gilaman@comcast.net] 
Sent: Thursday, January 10, 2013 2:41 PM
To: jupchurch@fs.fed.us; Roth, Melinda D -FS
Cc: Stamer, Marc -FS
Subject: issues to resolve
 
While we speak, I am cleaning up the Supplemental BA for Rosemont and WestLand
is working on comments for the Conservation Measures (we met Tuesday morn and
made good headway...they were to get comments to me by this morn, but it didn't
happen). There are a few biggish issues we need to resolve. I will share the track-
changed input from WestLand/Rosemont with you before I finish for SBA.
 
1. WestLand would like aquatic and riparian monitoring to be part of the Cienega
Creek Watershed Conservation Fund (endowment), whilst I believe that it should only
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be used for restoration of habitat or populations...I would probably be willing to
downsize the short-term effects to "not likely" (for most aquatic and riparian species) if
there were assurances the fund was used to help species persist or recover.
Monitoring is critical to adaptive management, but it doesn't offset effects or offer
mitigation assurances. Long-term effects would stay "likely to adversely affect"
because assurances can't be taken that far into the future (the fund is for 10 years,
depending on how it is used).
 
2. Grazing. WestLand is writing up a section of Conservation Measures on their
management of their allotments. I am still of the persuasion this should not appear in
the SBA at all.
 
3.  Reclamation. I see you had put Conservation Measures into the CM document I
shared with WestLand about reclamation, but WestLand and I are not on board with
that, so need to revisit when we review the CMs.
 
4. You had mentioned how other design criteria should be listed as CMs...I think we
are OK with what is listed in the June BA (pages 18-30).
 
The two SBA's are listed as supplements and not intended to be stand alone docs.
 
I will be around most of next week, save some appointments (and I telework on
Thurs, sometimes Mon). After this week, I'm done using annual leave, possibly till I
retire. Next week I should be able to get VPN at home, so won't have to use home
computer or email anymore.
 
--Larry








From: Jones, Larry -FS
To: Brian Lindenlaub
Cc: Angela Barclay; Roth, Melinda D -FS
Subject: RE: Rosemont BA
Date: Monday, June 18, 2012 10:08:54 AM


That is a good question and one I keep hearing…Angela/Mindee--is there a way to get a full-blown
version electronically (with figs)—like make the pdf image size smaller (fewer dpi) so it can be
emailed, or get onto a website (e.g., put onto WebEx then download to Rosemont internet)? It is
signed and shared with AGFD, so is FOIAble anyway.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Brian Lindenlaub [mailto:blindenlaub@westlandresources.com] 
Sent: Monday, June 18, 2012 9:57 AM
To: Jones, Larry -FS
Cc: Angela Barclay
Subject: Re: Rosemont BA
 
Would it be possible to still get a digital copy?


Brian Lindenlaub
WestLand Resources, Inc.


On Jun 18, 2012, at 9:39 AM, "Jones, Larry -FS" <ljones02@fs.fed.us> wrote:


I’ll stick it in the mail today…
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
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ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Friday, June 15, 2012 2:14 PM
To: Jones, Larry -FS
Subject: Fwd: Rosemont BA
 
Hi Larry,
 
I think you got the rest of the BAs. If you have an extra copy could you send it to
Brian? If not I'll print another one and send it to him. 
 
Thanks!


Sent from Angela's iPhone :D


Begin forwarded message:


From: Brian Lindenlaub <blindenlaub@westlandresources.com>
Date: June 15, 2012 2:11:04 PM MST
To: Angela Barclay <abarclay@swca.com>
Subject: Rosemont BA


Hi Angela,
 
It occurs to me that we have not yet received our copy of the Rosemont
BA. Would it be possible to get that soon?
 
Many thanks,
Brian Lindenlaub | Principal
WestLand Resources, Inc.
4001 E Paradise Falls Drive | Tucson, AZ 85712
Office: (520) 206-9585 | Fax: (520) 206-9518
 


This electronic message contains information generated by the USDA solely for
the intended recipients. Any unauthorized interception of this message or the use
or disclosure of the information it contains may violate the law and subject the
violator to civil or criminal penalties. If you believe you have received this
message in error, please notify the sender and delete the email immediately.
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From: Jones, Larry -FS
To: Angela Barclay
Cc: Sebesta, Deborah K -FS; Upchurch, Jim -FS; Roth, Melinda D -FS
Subject: RE: Rosemont bio-mitigation
Date: Thursday, July 26, 2012 1:35:03 PM


I would say that I’m not comfortable until we get confirmation from Jim that he concurs with my


interpretation of section A, so if he can review those and get back to you by the 31st, then the
answer would be yes. If not, I would say, no.
 
Larry Jones
Biologist
Wildlife, Fish, and Rare Plant program
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Thursday, July 26, 2012 9:07 AM
To: Jones, Larry -FS
Subject: RE: Rosemont bio-mitigation
 
Hi Larry,
 
Would you like me to include the mitigation/conservation measures in Section A (those authorized


by CNF) in this draft of the EIS? It will be out of my hands after the 31st and I’m not sure if I’ll be
able to get back in there to make changes after our internal QA/QC and before it goes to FS review
at the end of August.
 
Thanks,
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Thursday, July 26, 2012 8:53 AM
To: brocious@base.sao.arizona.edu; cbeck@azdot.gov; daniel_j_moore@blm.gov; dt1@azdeq.gov;
David.Jacobs@azag.gov; falco@cfa.harvard.edu; gfleming@asmi.az.gov; Julia.Fonseca@pima.gov;
JWindes@azgfd.gov; karen.howe@tonation-nsn.gov; david.stine.1@ang.af.mil; safabritz@azwater.gov;
lee.allison@azgs.az.gov; Leslie.Ethen@tucsonaz.gov; LSwartzbaugh@asmi.az.gov;
Marjorie.E.Blaine@usace.army.mil; nicole.ewing-gavin@tucsonaz.gov; ohenderson@ci.sahuarita.az.us;
rcasavant@azstateparks.gov; rsejkora@azstateparks.gov; stahle@ci.sahuarita.az.us;
TEmery@azdot.gov; scott_stonum@nps.gov; darla_sidles@nps.gov; Nicole.Fyffe@pima.gov;
twade@azgfd.gov; Roth, Melinda D -FS; Angela Barclay; jeff sorensen (jsorensen@azgfd.gov); Jonathan
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Rigg; Brian Powell (Brian.Powell@pima.gov); jeff simms (Jeff_Simms@blm.gov);
Marcia_Radke@blm.gov; Shafiqullah, Salek -FS
Cc: Sebesta, Deborah K -FS; Copeland, James -FS; Upchurch, Jim -FS
Subject: Rosemont bio-mitigation
 
Cooperating Agencies for Biological Resources Mitigation Measures:
 


1.        Please find attached a Word document on the latest draft Biological Resources
Mitigations. These were gleaned from the table we have been working on during the last
three meetings. As per discussions at the last meeting, I did my best to transcribe it from
an excel spreadsheet to a more user-friendly version that can be shared with Rosemont
and their contractors. Note this is still a deliberative draft, but given the time frame, we
need to wrap this up soon to get mitigations into the upcoming draft of the EIS. Note that
this cannot be shared externally . The final draft needs to be approved by Mindee Roth,
Rosemont proposal program manager, and Jim Upchurch, Forest Supervisor. I am not sure
exactly what and how we will approach Rosemont Copper Company, but it will need to go
through Mindee, then Jim.
 


2.       Because of the timeframe involved, I am sending this out for review to coop agencies,
Debbie Sebesta, Mindee Roth, and Jim Upchurch simultaneously. I cannot provide further
input beyond about today (I have meetings the rest of this week and next and other
commitments to high priority projects), then I am leading a symposium at the World
Congress of Herpetology in Canada (probably the largest gathering of herpetologists ever
to happen in the history of the world!). Basically, I won’t be around to deal with this until
the last week of August, so Debbie Sebesta (cc’ed), who was on the interdisciplinary team
earlier, will be the Coronado National Forest biologist to work with you during my hiatus.
Certainly, Angela Barclay (SWCA) is also available to help, but she is quite busy with
comment responses from the DEIS and writing the next Chapter 3 biological resources
section of the EIS. And Mindee is here to work with you on all things Rosemont.
 


3.       To clarify, if you have comments, please send them to Debbie Sebesta
(dsebesta@fs.fed.us) and cc Mindee Roth (mroth@fs.fed.us). Mindee will work with
Debbie and Jim to produce a final product and ultimately share it with Rosemont Copper
Company. If you have any other questions or comments, you can contact Debbie, Mindee,
or Angela.
 


Thanks.
 


Larry Jones
Biologist
Wildlife, Fish, and Rare Plant program
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
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520-388-8375
ljones02@fs.fed.us
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: John Windes
To: Jean_Calhoun@fws.gov; Jones, Larry -FS
Cc: Roth, Melinda -FS; Gerhart, Richard -FS; Laford, Reta -FS; scott_richardson@fws.gov; dweedman@azgfd.gov;


Raul Vega; Josh Avey; Linda Pollock; Eric Gardner; Tom Jones; Tim Snow; Michael Sredl; Jeff Sorensen
Subject: RE: meeting to discuss deliberative draft Biological Assessment for proposed Rosemont copper mine
Date: Wednesday, January 04, 2012 5:45:23 PM


What are the chances that AGFD can get the Draft BA at the same time as USFWS.  We would like
to meet with USFWS independently as well.
 
John Windes
Wildlife Habitat Program Manager
Arizona Game & Fish Department
Tucson Regional Office
555 N. Greasewood
Tucson, AZ 85745
(ph)  520-388-4442
(fax) 520-628-5080
 
Click here to buy your hunting or fishing license online
Click here to enroll in the online Introductory Hunter Safety Class
Click here to enroll in the online Boat Arizona, Boater Safety Class
Click here to sign up for FREE Arizona Game and Fish Department e-news subscriptions
 
 
From: Jean_Calhoun@fws.gov [mailto:Jean_Calhoun@fws.gov] 
Sent: Wednesday, January 04, 2012 2:43 PM
To: Jones, Larry -FS
Cc: angela barclay (abarclay@swca.com); Everson, Beverley -FS; brian lindenlaub
(blindenlaub@westlandresources.com); Chris Garrett (cgarrett@swca.com); dan moore
(d3moore@blm.gov); jeff geoff soroka jeff geoff soroka (gsoroka@swca.com); jason_douglas@fws.gov;
jeff simms (Jeff_Simms@blm.gov); jim tress (jtress@westlandresources.com); John Windes; kathy
arnold (karnold@rosemontcopper.com); Melissa Polm (mpolm@swca.com); Radke, Marcia F
(mradke@blm.gov); Roth, Melinda -FS; Gerhart, Richard -FS; Laford, Reta -FS;
scott_richardson@fws.gov
Subject: Re: meeting to discuss deliberative draft Biological Assessment for proposed Rosemont copper
mine
 


Hi Larry, 


As we discussed, FWS will need at least 2 weeks to review the draft BA prior to meeting.  Given the
uncertainty regarding the completion of the draft BA (likely mid-late January), we suggest meeting no
sooner than the week of February 13th.  We will confirm on your Doodle poll. 
Thanks 


Jean A. Calhoun
Assistant Field Supervisor
U.S. Fish & Wildlife Service
Arizona Ecological Services Office
201 North Bonita Avenue, Suite 141
Tucson, AZ 85745
Office:  (520) 670-6150 ext. 223
Fax:  (520) 670-6155 
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"Jones, Larry -FS" <ljones02@fs.fed.us>


01/04/2012 08:51 AM


To "Gerhart, Richard -FS" <rgerhart@fs.fed.us>, "angela barclay
(abarclay@swca.com)" <abarclay@swca.com>, "jeff geoff soroka
jeff geoff soroka (gsoroka@swca.com)" <gsoroka@swca.com>,
"Chris Garrett (cgarrett@swca.com)" <cgarrett@swca.com>, "brian
lindenlaub (blindenlaub@westlandresources.com)"
<blindenlaub@westlandresources.com>, "jim tress
(jtress@westlandresources.com)" <jtress@westlandresources.com>,
"JWindes@azgfd.gov" <JWindes@azgfd.gov>,
"jason_douglas@fws.gov" <jason_douglas@fws.gov>, "kathy arnold
(karnold@rosemontcopper.com)" <karnold@rosemontcopper.com>,
"Jean_Calhoun@fws.gov" <Jean_Calhoun@fws.gov>, "dan moore
(d3moore@blm.gov)" <d3moore@blm.gov>, "jeff simms
(Jeff_Simms@blm.gov)" <Jeff_Simms@blm.gov>, "Radke, Marcia F
(mradke@blm.gov)" <mradke@blm.gov>


cc "Laford, Reta -FS" <rlaford@fs.fed.us>, "Roth, Melinda -FS"
<mroth@fs.fed.us>, "Everson, Beverley -FS"
<beverson@fs.fed.us>, "Melissa Polm (mpolm@swca.com)"
<mpolm@swca.com>


Subject meeting to discuss deliberative draft  Biological Assessment for
proposed Rosemont copper mine


 


On behalf of Rick Gerhart, Wildlife, Fish, and Rare Plant Program Manager, I am sending out a doodle scheduler
to set up a meeting to discuss the deliberative draft biological assessment for the proposed Rosemont copper
mine project. Invitees include: 
  
USDA Forest Service 
USDI Bureau of Land Management 
USDI Fish and Wildlife Service 
Arizona Game and Fish Department 
SWCA Consulting 
Westland Consulting 
Rosemont Copper 
  
We would like to hold the meeting at Fish and Wildlife or Arizona Game and Fish in Tucson, if they have meeting
room availability, as parking is better at those venues than the federal building. 
  
We plan to send a draft to you prior to the meeting (a week seems realistic), so you can look it over and can
come prepared to comment. Soon after this meeting, we plan to initiate Section 7 ESA consultation for the
project. I expect the agenda will be a review the BA (e.g., effects determinations and justification, conservation
measures), and we will go over it species by species. 
  
Thank you. 
  
http://www.doodle.com/rh5fm7kfgs3fpftx 
  
Larry Jones 
Biologist 
Climate Change Coordinator 
SW PARC Senior Chair 
Coronado National Forest 
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300 W Congress 
Tucson, AZ 85701 
  
520-388-8375 
ljones02@fs.fed.us 
 



mailto:ljones02@fs.fed.us






From: Jean_Calhoun@fws.gov
To: Jones, Larry -FS
Cc: scott_richardson@fws.gov
Subject: Re: Coordination Meeting
Date: Tuesday, April 10, 2012 12:30:35 PM


Hi Larry, 


I agree with you that it would be helpful to have a coordination meeting and that it would be a good
idea to postpone it to later, perhaps June or July.  As you note, we are also in a real crunch situation
with a series of listing deadlines and border work that have us overbooked at present.  Why don't we
start to have a dialogue about potential agenda, have you send us your AMR and WFU report and look
at tentative dates mid-summer? 
Thanks and best of luck in your new role! 
Jean 


Jean A. Calhoun
Assistant Field Supervisor
U.S. Fish & Wildlife Service
Arizona Ecological Services Office
201 North Bonita Avenue, Suite 141
Tucson, AZ 85745
Office:  (520) 670-6150 ext. 223
Fax:  (520) 670-6155 


"Jones, Larry -FS" <ljones02@fs.fed.us>


04/05/2012 09:01 AM


To "Jean_Calhoun@fws.gov" <Jean_Calhoun@fws.gov>
cc


Subject Coordination Meeting


Hi Jean— 
  
We usually have an annual coordination meeting between our biologists and yours. Always on the agenda is the
Annual Monitoring Report and Wildland Fire Use report. We generally forward the AMR/WFU report to you in
March and have a meeting 2 or more weeks after you receive it. One year, when Rick was replacing Tom Skinner
as Wildlife Program Manager, we did not meet. So, we have had a considerable attrition of biologists on our
Forest (Rick retired, Linda Peery left, Melinda took role as district biologist for Glenn Klingler’s position
(Melinda’s former position won’t be refilled), and Glenn Frederick took another job). So, I am scrambling to try
and get things done, including this meeting. I should be able to have the AMR/WFU to you next week, and was
wondering if and when we should meet. I think April is actually pretty well shot in my book, but maybe I can
squeeze in a meeting, but May 7-9, 14-15, 21-22, and 30-31 are open for me, and June is almost entirely open. 
  
I would send out a doodle poll, but wondering if you and your team can even make time given your somewhat
similar situation. Personally, I would like to find a May or June date (if you aren’t in a hurry, June is probably
better for me/us) to do this because there is lots going on and I am really wanting to make the AMR a more
useful document in the future, and to have it help drive our Program of Work. Also, there is a requirement that
we meet with or report to you; this  shows up in some BOs. 
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Larry Jones 
Biologist 
Climate Change Coordinator 
SW PARC Senior Chair 
Coronado National Forest 
300 W Congress 
Tucson, AZ 85701 
  
520-388-8375 
ljones02@fs.fed.us 
 


This electronic message contains information generated by the USDA solely for the
intended recipients. Any unauthorized interception of this message or the use or
disclosure of the information it contains may violate the law and subject the violator
to civil or criminal penalties. If you believe you have received this message in error,
please notify the sender and delete the email immediately.








From: Jones, Lawrence LC -FS
To: Jamie Sturgess; Jim Tress
Cc: Kathy Arnold; Brian Lindenlaub EM; David Cerasale; NORM JAMES
Subject: RE: Rosemont Conservation Measures_02-01-13 .docx
Date: Monday, February 04, 2013 8:45:17 AM


Absolutely. Rosemont can write whatever reports they want, but conservation measures are
officially those as they appear in the SBA, so it needs to be on my FS version. I apologize if I didn’t
get that point across or my attachments didn’t get out…as you may recall, I was having emailing
and attachment problems for about two weeks, which coincided with  this effort. I THINK those
problems are fixed, so I will be sending out another version to Jim Tress for redlining soon (I can’t
use what he sent, as that is a WestLand report and was formatted differently; however, content
should be very similar, sans any new changes). It will include some of the items we talked about
and I recorded during meeting before last, but I couldn’t capture what transpired on our meeting
last Thursday very well. Please make sure AGFD is on board with anything that includes reference
to their organization. Again, sorry for any inconvenience. While Jim works on that I do have more
on the SBA proper.
 
--Larry Jones
 
 
From: Jamie Sturgess [mailto:jsturgess@rosemontcopper.com] 
Sent: Friday, February 01, 2013 1:21 PM
To: Jim Tress; Jones, Lawrence LC -FS
Cc: Kathy Arnold; Brian Lindenlaub EM; David Cerasale; NORM JAMES
Subject: Re: Rosemont Conservation Measures_02-01-13 .docx
 
All:
 
I understand that there may be several tabulations of these conservation measures being distributed.
Some written by Rosemont, others by Forest Service, others?
 
Please be aware that the version sent today by Jim Tress is what Rosemont has reviewed, accepted, and
these have been written in carefully worded narrative.
 
Any rewrite, revisions, or rewording of these narrative items, would be subject to review and
concurrence by rosemont.
 
Sometimes those small word changes have unintended consequences.
 
Jamie Sturgess
 


From: Jim Tress em <jtress@westlandresources.com>
Date: Fri, 1 Feb 2013 12:23:50 -0700
To: "Larry Jones (ljones02@fs.fed.us)" <ljones02@fs.fed.us>
Cc: Kathy Arnold ROSEMONT <karnold@rosemontcopper.com>, Jamie Sturgess
<jsturgess@rosemontcopper.com>, Brian Lindenlaub EM <blindenlaub@westlandresources.com>,
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David Cerasale <DCerasale@westlandresources.com>, NORM JAMES <NJAMES@FCLAW.com>
Subject: Rosemont Conservation Measures_02-01-13 .docx
 
Larry, have cleaned up language and added discussions from yesterday’s meeting.  This a redlined version.  Let
me know when you are ready to review this against your summary to make sure they are consistent.
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From: Jones, Larry -FS
To: Jamie Sturgess
Subject: RE: DRAFT Biological Assessment for review for meeting on 14 February 2012
Date: Monday, January 30, 2012 8:56:23 AM


Thanks, Jaimie!
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Jamie Sturgess [mailto:jsturgess@rosemontcopper.com] 
Sent: Thursday, January 26, 2012 4:28 PM
To: Jones, Larry -FS
Subject: Re: DRAFT Biological Assessment for review for meeting on 14 February 2012
 
Larry:
 
Thank you for getting these materials distributed two weeks prior to the Feb 14 meeting.
 
Good Form!
 
Jamie
 


From: "Jones, Larry -FS" <ljones02@fs.fed.us>
Date: Thu, 26 Jan 2012 00:03:10 +0000
To: "Radke, Marcia F (mradke@blm.gov)" <mradke@blm.gov>, "Gerhart, Richard A -FS"
<rgerhart@fs.fed.us>, "angela barclay (abarclay@swca.com)" <abarclay@swca.com>, "jeff simms
(Jeff_Simms@blm.gov)" <Jeff_Simms@blm.gov>, Kathy Arnold ROSEMONT
<karnold@rosemontcopper.com>, Brian Lindenlaub EM <blindenlaub@westlandresources.com>,
Jim Tress em <jtress@westlandresources.com>, "Jean_Calhoun@fws.gov"
<Jean_Calhoun@fws.gov>, "jason_douglas@fws.gov" <jason_douglas@fws.gov>,
"scott_richardson@fws.gov" <scott_richardson@fws.gov>, "JWindes@azgfd.gov"
<JWindes@azgfd.gov>, "jeff sorensen (jsorensen@azgfd.gov)" <jsorensen@azgfd.gov>, Jamie
Sturgess <jsturgess@augustaresource.com>
Cc: "dan moore (d3moore@blm.gov)" <d3moore@blm.gov>, "Melissa Polm (mpolm@swca.com)"
<mpolm@swca.com>, Mindee D Roth em <mroth@fs.fed.us>, Beverley A Everson email
<beverson@fs.fed.us>, Reta Laford <rlaford@fs.fed.us>
Subject: DRAFT Biological Assessment for review for meeting on 14 February 2012
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Attached is the deliberative draft Biological Assessment for your review. Please look it over for our
meeting on 14 February 2012 at the Tucson federal buidling (basement conference room 0930).
Agency contacts may wish to have their specialists review the appropriate sections for their input.
Of course, this is a draft and it is subject to change, so we welcome input at this stage from the
federal agencies, the proponent, contractors representing the agencies and proponent, and Arizona
Game and Fish Department (per Memorandum of Understanding).
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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From: Upchurch, Jim -FS
To: Jones, Larry -FS
Subject: RE: FWS letter
Date: Wednesday, May 23, 2012 4:41:56 PM


Thanks for the summary, I seem to be a hard target to catch but will try and catch up with you soon
 
Jim Upchurch
Forest Supervisor
Coronado National Forest
300 West Congress
Tucson, AZ   85701
Office:  520-388-8306
Cell:  520-444-4034
 
From: Jones, Larry -FS 
Sent: Wednesday, May 23, 2012 4:40 PM
To: Upchurch, Jim -FS
Cc: Roth, Melinda D -FS; Everson, Beverley A -FS; angela barclay (abarclay@swca.com); Ruyle, Jennifer
-FS
Subject: FWS letter
 
Jim--
 
I kept not running into you today, so in email form, here are the Cliff Notes of the FWS letter
received today.
 
In a nutshell, FWS believes (scanned letter attached) that for a ground-disturbing project the
magnitude of the proposed Rosemont project, conservation measures should be of a comparable
scale. Also, they met with AGFD and are completely on board with the CM recommendations
proposed by AGFD in the 6 April 2012 letter to us. For example, for Jaguar and Ocelot, they
recommend CMs to put overpasses, underpasses, and culverts along HWY 83 (0.9 mi for
overpasses and 0.2 mi for underpasses), following the recommendations for Arizona Wildlife
Linkages by Dr. Paul Beier et al., as well as a number of features in nearby areas. For Lesser Long-
nosed Bat, the loss of 200,000 to 300,000 agaves would need a comparable conservation measure.
They (especially AGFD) had a rather lengthy list of recommendations for aquatic species (e.g.,
mostly Las Cienegas National Conservation Area). Although many of the proposed CMs are large in
scale (and cost), I do not believe they would cause the effects determinations to be downgraded to
may affect, not likely to adversely affect. FWS concurred with me (and Ed Holloway) about not
including grazing management strategies as CMs, which Rosemont/WestLand proposed. The last
noteworthy thing was that they recommended we include CMs for Rosemont Talussnail, Yellow-
billed Cuckoo, and Northern Mexican Gartersnake, all of which are candidate species that will have
decisions in the near future (regarding federally listing). This was a bit of a surprise, as they
basically suggested we deal with those species if and when they get listed.
 
So, what I plan to do is send the FWS and AGFD letters to WestLand electronically, and ask that
they address all proposals. As soon as we can incorporate all CMs the Rosemont agrees to, the
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sooner we can finish up the BA. Feel free to drop by and we can discuss in greater detail.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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From: Jones, Larry -FS
To: brocious@base.sao.arizona.edu; cbeck@azdot.gov; daniel_j_moore@blm.gov; dt1@azdeq.gov;


David.Jacobs@azag.gov; falco@cfa.harvard.edu; gfleming@asmi.az.gov; Julia.Fonseca@pima.gov;
JWindes@azgfd.gov; karen.howe@tonation-nsn.gov; david.stine.1@ang.af.mil; safabritz@azwater.gov;
lee.allison@azgs.az.gov; Leslie.Ethen@tucsonaz.gov; LSwartzbaugh@asmi.az.gov;
Marjorie.E.Blaine@usace.army.mil; nicole.ewing-gavin@tucsonaz.gov; ohenderson@ci.sahuarita.az.us;
rcasavant@azstateparks.gov; rsejkora@azstateparks.gov; stahle@ci.sahuarita.az.us; TEmery@azdot.gov;
scott_stonum@nps.gov; darla_sidles@nps.gov; Nicole.Fyffe@pima.gov; twade@azgfd.gov; Roth, Melinda D -FS;
angela barclay (abarclay@swca.com); jeff sorensen (jsorensen@azgfd.gov); jonathan rigg (jrigg@swca.com);
Brian Powell (Brian.Powell@pima.gov); jeff simms (Jeff_Simms@blm.gov); Marcia_Radke@blm.gov


Cc: jason_douglas@fws.gov; Roth, Melinda D -FS; Everson, Beverley A -FS; Barrera, Bobbi L -FS; Ruyle, Jennifer -
FS


Subject: Online BA for proposed copper mine
Date: Tuesday, June 19, 2012 8:42:10 AM


Rosemont cooperating agencies:
 
If you have not received a copy of the Biological Assessment for the proposed Rosemont copper
mine, or would just like an electronic copy, the link below will take you to that document.
 
http://rosemonteis.us/files/technical-reports/biological-assessment.pdf
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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From: Jason_Douglas@fws.gov
To: Sebesta, Deborah K -FS; Jones, Larry -FS
Cc: marit_alanen@fws.gov
Subject: Rosemont GIS data
Date: Friday, August 24, 2012 12:41:57 PM


Debbie and/or Larry, 


Do you have spatial data that show the mine and which you can share with us? Specifically, we're
looking for GIS layers showing the pit, tailings, access roads, utility ROWs, fenceline - essentially
everything. 


If you can share, please CC the reply to Marit. 


Thank you very much in advance. 


Jason M. Douglas
Fish and Wildlife Biologist
U.S. Fish and Wildlife Service
Arizona Ecological Services Office
201 North Bonita Street, Suite 141
Tucson, Arizona 85745
(520) 670-6150, extension 226 (voice)
(520) 670-6155 (fax)
http://www.fws.gov/southwest/es/arizona/
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From: Roth, Melinda D -FS
To: Jones, Larry -FS
Subject: FW: Rosemont Copper Project riparian analysis meeting
Date: Monday, June 04, 2012 12:16:55 PM
Attachments: image002.png


Would FWS be interested in this?  Please invite them if you think they would be.  Thx.
 
From: Roth, Melinda D -FS 
Sent: Monday, June 04, 2012 12:08 PM
To: brocious@base.sao.arizona.edu; cbeck@azdot.gov; daniel_j_moore@blm.gov; dt1@azdeq.gov;
David.Jacobs@azag.gov; falco@cfa.harvard.edu; gfleming@asmi.az.gov; Julia.Fonseca@pima.gov;
JWindes@azgfd.gov; karen.howe@tonation-nsn.gov; david.stine.1@ang.af.mil; safabritz@azwater.gov;
lee.allison@azgs.az.gov; Leslie.Ethen@tucsonaz.gov; LSwartzbaugh@asmi.az.gov;
Marjorie.E.Blaine@usace.army.mil; nicole.ewing-gavin@tucsonaz.gov; ohenderson@ci.sahuarita.az.us;
rcasavant@azstateparks.gov; rsejkora@azstateparks.gov; stahle@ci.sahuarita.az.us; TEmery@azdot.gov;
scott_stonum@nps.gov; darla_sidles@nps.gov; Nicole.Fyffe@pima.gov; twade@azgfd.gov;
Jessop.Carter@epamail.epa.gov; leenhout@usgs.gov
Cc: Shafiqullah, Salek -FS; Jones, Larry -FS; Everson, Beverley A -FS; cgarrett@swca.com; Roth,
Melinda D -FS
Subject: Rosemont Copper Project riparian analysis meeting
 
Rosemont Copper Project Cooperating Agency Discussion of Riparian Mapping and Functional
Assessments
Thursday, June 28, 2012
9:00-4:00, 1 hour lunch on your own
Basement Conference Room A, Federal Building, 300 W. Congress, Tucson
Conference phone line: 888-858-2144, passcode 9306463#
 
In response to public comments received on the Rosemont DEIS, the Forest is considering revising
the methods used to analyze potential impacts to riparian vegetation due to changes in surface
water or groundwater associated with mine activities.   The Forest is inviting cooperating agencies
with jurisdiction, special expertise, or interest in this topic to participate in a working session to
evaluate possible approaches.  The intended outcome of the meeting is to inform the Forest
Supervisor of 1) riparian mapping data sources, and 2) functional assessment techniques, so Jim
can make NEPA analysis decisions going forward. 
 
I will send an agenda and additional meeting details as soon as possible.  Give me a call or email if
you have questions.  Thx.
 
 
Mindee Roth
Rosemont Copper Project Manager
520 388-8319
mroth@fs.fed.us
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    Go Cats!
 








From: Jones, Larry -FS
To: jason_douglas@fws.gov
Cc: Gerhart, Richard A -FS
Subject: RE: DRAFT Biological Assessment for review for meeting on 14 February 2012
Date: Thursday, January 26, 2012 1:12:06 PM


I can do electronically and hard copy (I'll bring one over soon with the BAs); they are short. I will
send mine off to the participants and let Rick deal with his and WestLand with theirs. Rick is afield
today, as well.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Jason_Douglas@fws.gov [mailto:Jason_Douglas@fws.gov] 
Sent: Thursday, January 26, 2012 1:04 PM
To: Jones, Larry -FS
Cc: Jean_Calhoun@fws.gov; scott_richardson@fws.gov
Subject: RE: DRAFT Biological Assessment for review for meeting on 14 February 2012
 


Larry, 


Jean is afield today but yes, we'd be interested in obtaining the big cat white papers. Are they
available both electronically and in hard copy? 


Thank you in advance. 


Jason M. Douglas
Fish and Wildlife Biologist
U.S. Fish and Wildlife Service
Arizona Ecological Services Field Office
201 North Bonita Street, Suite 141
Tucson, Arizona 85745
(520) 670-6150, extension 226 (voice)
(520) 670-6155 (fax)
http://www.fws.gov/southwest/es/arizona/ 


"Jones, Larry -FS" <ljones02@fs.fed.us>


01/26/2012 12:08 PM


To "Jean_Calhoun@fws.gov" <Jean_Calhoun@fws.gov>
cc "jason_douglas@fws.gov" <jason_douglas@fws.gov>,


"scott_richardson@fws.gov" <scott_richardson@fws.gov>
Subject RE: DRAFT Biological Assessment for review for meeting on 14


February 2012
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I'll  bring a couple hard copies by this afternoon and a thumbdrive so you can download the draft BA
electronically and have access to color maps and figures.  Weren't you also asking to see our white papers on
Jaguar determinations (Ricks and mine, but WestLand  [Rosemont contractors] also has a report on effects
determination). These reports somewhat apply to Ocelot also. 
  
Larry Jones 
Biologist 
Climate Change Coordinator 
SW PARC Senior Chair 
Coronado National Forest 
300 W Congress 
Tucson, AZ 85701 
  
520-388-8375 
ljones02@fs.fed.us 
  
From: Jean_Calhoun@fws.gov [mailto:Jean_Calhoun@fws.gov] 
Sent: Wednesday, January 25, 2012 5:45 PM
To: Jones, Larry -FS
Cc: jason_douglas@fws.gov; scott_richardson@fws.gov
Subject: Re: DRAFT Biological Assessment for review for meeting on 14 February 2012 
  


Hi Larry, 


Thanks for sending this along.  It would be helpful if you could also send us a hard copy or two that
includes maps and other figures. 
Thanks 


Jean A. Calhoun
Assistant Field Supervisor
U.S. Fish & Wildlife Service
Arizona Ecological Services Office
201 North Bonita Avenue, Suite 141
Tucson, AZ 85745
Office:  (520) 670-6150 ext. 223
Fax:  (520) 670-6155
"Jones, Larry -FS"
<ljones02@fs.fed.us>


01/25/2012 05:03 PM


 
To "Radke, Marcia F (mradke@blm.gov)" <mradke@blm.gov>, "Gerhart, Richard A -FS"


<rgerhart@fs.fed.us>, "angela barclay (abarclay@swca.com)" <abarclay@swca.com>, "jeff simms
(Jeff_Simms@blm.gov)" <Jeff_Simms@blm.gov>, "kathy arnold (karnold@rosemontcopper.com)"
<karnold@rosemontcopper.com>, "brian lindenlaub (blindenlaub@westlandresources.com)"
<blindenlaub@westlandresources.com>, "jim tress (jtress@westlandresources.com)"
<jtress@westlandresources.com>, "Jean_Calhoun@fws.gov" <Jean_Calhoun@fws.gov>,
"jason_douglas@fws.gov" <jason_douglas@fws.gov>, "scott_richardson@fws.gov"
<scott_richardson@fws.gov>, "JWindes@azgfd.gov" <JWindes@azgfd.gov>, "jeff sorensen
(jsorensen@azgfd.gov)" <jsorensen@azgfd.gov>, "jsturgess@augustaresource.com"
<jsturgess@augustaresource.com>


cc "dan moore (d3moore@blm.gov)" <d3moore@blm.gov>, "Melissa Polm (mpolm@swca.com)"
<mpolm@swca.com>, "Roth, Melinda D -FS" <mroth@fs.fed.us>, "Everson, Beverley A -FS"
<beverson@fs.fed.us>, "Laford, Reta -FS" <rlaford@fs.fed.us>


Subject DRAFT Biological Assessment for review for meeting on 14 February 2012
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Attached is the deliberative draft Biological Assessment for your review. Please look it over for our meeting on
14 February 2012 at the Tucson federal buidling (basement conference room 0930). Agency contacts may wish
to have their specialists review the appropriate sections for their input. Of course, this is a draft and it is subject
to change, so we welcome input at this stage from the federal agencies, the proponent, contractors representing
the agencies and proponent, and Arizona Game and Fish Department (per Memorandum of Understanding). 
 
Larry Jones 
Biologist 
Climate Change Coordinator 
SW PARC Senior Chair 
Coronado National Forest 
300 W Congress 
Tucson, AZ 85701 
 
520-388-8375 
ljones02@fs.fed.us 
[attachment "Jan2012DeliberativeDraftRosemontCopperProjectBioAssessmentNoFigs.pdf" deleted by Jean
Calhoun/R2/FWS/DOI]
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From: Jones, Larry -FS
To: Roth, Melinda D -FS
Subject: RE: Rosemont Wildlife Mitigation/Monitoring Workgroup
Date: Friday, May 25, 2012 1:06:14 PM


Sure. Please send me the emails and names so I can initiate the doodle. I expect Pima Co would be
very interested. Even though they are not cooperators, what about FWS? The reason being there are
several candidate species or species in the hopper for T and E designation, so if we get conservation
measures (mitigation) in for those species, it should make re-initiation of consultation less painful (and
FWS mentioned that in their letter). Either way, those species are mostly sensitive species, anyway, so
will be discussed by the group. And, last but not least, should Rosemont/WestLand and SWCA be
invited? I'm not sure how far applicant status goes and if that is limited to T and E. Of course, at some
point they will be brought into the loop. I need that to be your call (or Jim's).


Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701


520-388-8375
ljones02@fs.fed.us


-----Original Message-----
From: Roth, Melinda D -FS
Sent: Friday, May 25, 2012 12:41 PM
To: Jones, Larry -FS
Subject: RE: Rosemont Wildlife Mitigation/Monitoring Workgroup


AGFD, Bob Casavant with Az State Parks, and BLM expressed an interest in working with us on
mitigation ideas for non-T&E sp. and wildlife linkages.  As John points out, we should invite all
cooperators to all working group meetings and let them decide where they can contribute.  Will you set
up the doodle poll?  I can help you with email addresses.


-----Original Message-----
From: Jones, Larry -FS
Sent: Friday, May 25, 2012 10:54 AM
To: JWindes@azgfd.gov
Cc: Roth, Melinda D -FS
Subject: RE: Rosemont Wildlife Mitigation/Monitoring Workgroup


Thanks, John. I'll talk to Mindee and I expect we'll set up a doodle poll. Any blocks of time you would
recommend for doodling/not doodling?


Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager Climate Change Coordinator SW PARC Senior
Chair Coronado National Forest
300 W Congress
Tucson, AZ 85701


520-388-8375
ljones02@fs.fed.us



mailto:/O=MMS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=JONES, LARRY810899D6-F64D-4E4C-AA8E-C93F1C975BDF
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-----Original Message-----
From: John Windes [mailto:JWindes@azgfd.gov]
Sent: Friday, May 25, 2012 9:53 AM
To: Jones, Larry -FS
Cc: Roth, Melinda D -FS
Subject: Rosemont Wildlife Mitigation/Monitoring Workgroup


Hey Larry,


The Rosemont Cooperating agencies identified a need for a wildlife working group.  Jim Upchurch said
that you would be the point of contact and to get with you about setting up some meetings, so I'm
doing that.  I'd like to offer up our conference room as a meeting location.  Mindee said she'd be
copying all the cooperators on any meetings set up so I've cc'd her on this.
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From: Angela Barclay
To: Jones, Larry -FS
Subject: FW: BE for Arizona Trail Reroute
Date: Thursday, January 17, 2013 12:34:50 PM
Attachments: BE_AZ Trail Reroute_01-16-13.pdf


Larry-
 
Received this yesterday. Sorry – I forgot to forward. You will probably want to update your SBA
with this.
 
Angela
^..^  ^..^
 
From: Amanda Best [mailto:abest@westlandresources.com] 
Sent: Wednesday, January 16, 2013 1:49 PM
To: Melissa Polm; Angela Barclay
Cc: Brian Lindenlaub
Subject: BE for Arizona Trail Reroute
 
Melissa and Angela,
 
Please find attached the BE for the Arizona Trail Reroute. Please feel free to call me if you have any
questions.
 
Thanks and regards,
Amanda
 
Amanda Best | Senior Environmental Specialist
WestLand Resources, Inc.
4001 E Paradise Falls Drive | Tucson, AZ 85712
Office: (520) 206-9585 | Fax: (520) 206-9518
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1. INTRODUCTION 



WestLand Resources, Inc. (WestLand), was retained by Rosemont Copper Company to prepare a 
Biological Evaluation (BE) for a proposed reroute of the Arizona Trail (the Project). The Project will 
include the abandonment of an existing portion of the Arizona Trail and its replacement with a new 
portion located to the east. The new route is primarily on lands owned by the Coronado National Forest 
(CNF), but would also cross two small parcels of privately owned lands (Figure 1). The Project would 
depart from the existing route just northeast of where the existing trail crosses Box Canyon Road, 
continue east and north, and rejoin the existing route at Mulberry Canyon (Figure 2). The Project is 
proposed within Township 19 South, Range 16 East, Sections 4, 5, 7, and 8, and Township 18 South, 
Range 16 East, Sections 34, 27, 22, and 15, and crosses State Route (SR) 83 at Oak Tree Canyon and 
again at Barrel Canyon (the Project Area, Figure 2). 



The purpose of this BE is to evaluate the potential effects of the proposed Arizona Trail reroute on 
special-status species. For the purposes of this BE, special-status species are those species designated as 
threatened, endangered, proposed for listing, or candidate for listing by the U.S. Fish and Wildlife Service 
(USFWS) under the Endangered Species Act (ESA) (USFWS 2012a; Appendix A) or designated as 
sensitive by the Forest Service for the CNF. This BE includes the identification of all special-status 
species known or with the potential to be present in the Project Area or its immediate vicinity, a 
description of their habitat requirements, and an assessment of the potential effects of the Project on the 
species and their habitat. 
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2. SITE DESCRIPTION 



The Project Area is located along the northeastern foothills of the Santa Rita Mountains, southeast of 
Tucson, Arizona (Figure 1). Topography in and surrounding the Project Area consists of a series of 
ridges and drainages. Elevations within the Project Area range from approximately 4,300 to 5,300 feet 
above mean sea level, with a gradual topographical gradient trending downslope toward the northeast. 
Surface drainage from the southern end of the Project Area is to the east along Oak Tree and North 
Canyons to Cienega Creek. Drainage from the northern end of the project is to the northeast through 
Barrel Canyon and Davidson Canyon to Cienega Creek. In addition to these ephemeral channels, there are 
several ephemeral stock tanks in the Project Area vicinity, including Oak Tree Tank, Highway Tank, 
Adobe Tank, and East Dam (Figure 2). 



Land use within the CNF in the vicinity of the Project Area has primarily been associated with mining, 
cattle grazing, and dispersed public recreation. 



The Project Area and surrounding lands are mapped as Semidesert Grassland, with a few patches of 
Madrean Evergreen Woodland on north-facing slopes (Brown and Lowe 1980). These communities are 
described by Brown (1982a) and Brown (1982b), respectively. Dominant vegetation within Semidesert 
Grassland includes a variety of grass species with some shrubs such as velvet mesquite (Prosopis 
velutina) and catclaw mimosa (Mimosa aculeaticarpa). Vegetation in the Madrean Evergreen Woodland 
includes more tree species such as Emory oak (Quercus emoryi) and alligator-bark juniper (Juniperus 
deppeana). Palmer’s agaves (Agave palmeri) are present throughout the Project Area in low densities. An 
aerial photograph depicting the Project Area is presented in Figure 2. 
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3. METHODS 



The potential for the presence of special-status species in the Project Area was evaluated based upon: 1) a 
review of information regarding the natural history of the special-status species; 2) an evaluation of the 
known range and distribution of the special-status species; 3) comparison of this information with habitats 
present in the Project Area and general region; and 4) review of information from the Arizona Game and 
Fish Department (AGFD) Heritage Data Management System (HDMS). Records from the HDMS and 
USFWS were also used to determine whether critical habitat has been designated or proposed within or 
near the Project Area. 



The physical features and biological characteristics of the Project Area and geographic region were 
documented and evaluated for comparison with habitats known to support special-status species. Species 
are considered to have no potential to occur if the Project Area is located outside their known range or if 
required habitat components are not present. Species range and habitat data were obtained primarily from 
information provided by AGFD HDMS animal and plant abstracts. 



Occurrence records were obtained through a search of the AGFD’s Online Environmental Review Tool, 
which queries for recorded occurrences of species tracked by the HDMS. The HDMS species search 
includes USFWS-listed species of concern, species considered sensitive by the Bureau of Land 
Management’s Arizona State Office, species considered sensitive by the CNF, species listed by the 
Arizona Department of Agriculture as Salvage Restricted, and species listed by the AGFD as Wildlife of 
Special Concern in Arizona. These species are not necessarily afforded protection under the ESA. 
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4. RESULTS 



4.1. FEDERALLY LISTED SPECIES SCREENING ANALYSIS 



Twenty-five special-status species are listed by the USFWS for Pima County (USFWS 2012a; 
Appendix A). This list consists of 6 plants, 2 invertebrates, 3 fish, 1 amphibian, 4 reptiles, 5 birds, and 
4 mammal species. Twenty-two of the 25 listed species were eliminated from further review through the 
screening analysis (Table 1) because their known ranges are outside the Project Area or the required 
habitat is not present within the Project Area. Three listed species—lesser long-nosed bat (LLNB; 
Leptonycteris yerbabuenae), jaguar (Panthera onca), and Chiricahua leopard frog (CLF; Lithobates 
chiricahuensis)—are considered to have some potential to occur within the Project Area and/or have 
proposed or designated critical habitat in proximity to the Project Area. The remaining listed species are 
considered to have no potential to occur or are regarded as unlikely to occur (Table 1). 



4.1.1. Lesser Long-nosed Bat 



The endangered LLNB is a nectar-feeding bat that forages on saguaro (Carnegiea gigantea) and organ 
pipe cactus (Stenocereus thurberi) flowers and fruit during its maternity season in spring and early 
summer. The LLNB is a migratory species that is only present in the Project Area during the late summer 
and early fall (late July through late September) during its post-maternity dispersal from its maternity 
colonies found only in the Arizona Upland subdivision of Sonoran Desertscrub. During the post-
maternity season, the LLNB forage for nectar primarily at Palmer’s agaves. These bats normally roost in 
relatively large colonies in natural caves and abandoned mines, and are known to use an abandoned mine 
as a post-maternity dispersal roost within approximately 1 mile of where the proposed trail realignment 
would rejoin the current trail alignment (Figure 2). The realignment of the trail will move the trail away 
from this roost site and will reduce the potential for human disturbance to this colony. LLNB will forage 
on agaves that are present along the proposed route. Potential impacts on foraging resources could be 
minimized by minor adjustments to the trail route to avoid agave rosettes. There are no natural caves or 
known abandoned mines on the proposed route. There is no designated or proposed critical habitat for 
LLNB. 



4.1.2. Jaguar 



Portions of the existing Arizona Trail alignment and the northernmost portions of the proposed trail 
realignment are found on lands that have been proposed as critical habitat for the jaguar (Panthera onca) 
(Figure 3). In their proposal to designate critical habitat for the jaguar, the USFWS (2012c) defines the 
physical and biological features that are essential to the conservation of the jaguar as “expansive open 
spaces in the southwestern United States with adequate connectivity to Mexico that contain a sufficient 
native prey base and available surface water, have suitable vegetative cover and rugged topography to 
provide sites for resting, and have minimal human impact.” Two proposed critical habitat units are 
identified by the USFWS in the Project Area: Unit 3 Patagonia and Unit 4 Whetstone, specifically 
Subunit 4b (Whetstone-Santa Rita Subunit) (Figure 3). The USFWS states that the Whetstone-Santa Rita 
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Subunit provides connectivity from the Whetstone Mountains to Mexico and contributes to the jaguar’s 
persistence by providing connectivity to occupied areas that support individuals during dispersal 
movements during cyclical expansion and contraction of the nearest core area and breeding populations in 
Sonora, Mexico (USFWS 2012c). 



The trail realignment is proposed along SR 83 within lands that are already impacted by human activity. 
The Project would not cause an increase in traffic and it would not cause any permanent increases in noise 
levels. A temporary increase in noise is expected during the construction of the trail segment being 
realigned. The Project would not influence the movement of jaguars between the Santa Rita and 
Whetstone Mountains, and it would not impact connectivity from any of the proposed critical habitat 
units to Mexico. The Project will not substantially impact the prey base for the jaguar, although some 
impacts to individual prey species may occur. No impacts to surface water will result from the Project. 
Some vegetation removal will occur within the Project Area as a result of the trail realignment; however, 
the Project is linear and requires a narrow corridor for construction; impacts to vegetation will be 
minimized. The trail realignment would be constructed along the existing grade and would not 
substantially impact the existing topography within the Project Area. 



The Project is not anticipated to impact any individual jaguar traveling through the Project Area because 
the trail realignment would not interrupt any potential movement corridors for jaguar, and few, if any, 
prey species for the jaguar would be impacted by the Project. 



4.1.3. Chiricahua Leopard Frog 



The CLF is known to be present in Empire Gulch, Cienega Creek, and numerous stock tanks in the 
vicinity of the Project Area. These frogs normally require perennial or nearly perennial water in streams, 
springs, cienegas, and stock tanks in order to complete their life cycle, but are capable of overland 
movement between water sources. Critical habitat for CLF has been designated in Empire Gulch, Cienega 
Creek, and the Greaterville area (USFWS 2012b). The closest point of this critical habitat is less than 
3 miles from the proposed trail route in the Project Area. The proposed trail construction will have no 
direct impact on this designated critical habitat. Surface water features would not be impacted by the 
Project, and no perennial streams are crossed by the proposed route; therefore, no adverse impacts to CLF 
are anticipated as a result of the Project. 
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Table 1. USFWS threatened, endangered, proposed, candidate, and conservation agreement species known or suspected to 
occur in Pima County, Arizona, potential for occurrence, and effect determination 



Species and Status Known Geographic Range and Habitat 
Preference(s) 



Potential Occurrence* in Project Area 
and Effect Determination 



PLANTS 
Goodding’s onion 
(Allium gooddingii) 
 
Status: 



Federal: Signed Conservation 
Agreement (USFWS 1997a) 
 



Critical Habitat: No 
 



Recovery Plan: No 



Range: In Arizona, known from White 
Mountains, Apache County, and Santa Catalina 
Mountains, Pima County 
 



Habitat: Shaded sites on north-trending 
drainages, on slopes, or in narrow canyons 
within mixed conifer and spruce-fir forests 
 



Elevation: 7,500–11,250 feet 
 



Reference(s): AGFD 1999a, USFWS 2012a 



Potential Occurrence: None. The Project 
Area is below the known elevation for this 
species and does not contain suitable habitat. 
 
Effect Determination: The Project will have 
no effect on this species or its habitat. 



Kearney’s blue star 
(Amsonia kearneyana) 
 
Status: 



Federal: Endangered 
(USFWS 1989) 
 



Critical Habitat: No 
 



Recovery Plan: Yes 
(USFWS 1993a) 



Range: Known only from the western slopes of 
the Baboquivari Mountains 
 



Habitat: Dry open slopes in Madrean Evergreen 
Woodland/Interior Chaparral transition zone and 
under deciduous riparian trees and shrubs in 
Sonoran desertscrub-grassland ecotone 
 



Elevation: 3,600–6,000 feet 
 



Reference(s): ARPC 2001 



Potential Occurrence: None. The Project 
Area does not contain habitat suitable for this 
species, it is below the known elevation for 
this species, and it is outside the known 
geographic range of this species. 
 
Effect Determination: The Project will have 
no effect on this species or its habitat. 



Pima pineapple cactus  
(Coryphantha scheeri var. 
robustispina) 
 
Status: 



Federal: Endangered 
(USFWS 1993b) 
 



Critical Habitat: No 
 



Recovery Plan: No 



Range: Bounded by Santa Cruz County, Santa 
Rita Mountains (east); Pima County, Baboquivari 
Mountains (west); Tucson (north); Arizona-
Mexican border (south) 
 



Habitat: Sonoran desertscrub and semidesert 
grassland on ridges and bajadas in sandy, rocky 
loam; slopes < 10% 
 



Elevation: 2,300–5,000 feet 
 



Reference(s): AGFD 2001a; ARPC 2001 



Potential Occurrence: None. The Pima 
pineapple cactus is not known to occur east of 
the Santa Rita Mountains. 
 
Effect Determination: The Project will have 
no effect on this species or its habitat. 



Nichol Turk’s head cactus 
(Echinocactus horizonthalonius 
var. nicholii) 



 
Status: 



Federal: Endangered 
(USFWS 1979) 
 



Critical Habitat: No 
 



Recovery Plan: Yes 
(USFWS 1986a) 



Range: In Arizona, known from three areas in 
southwestern Pinal County and north-central 
Pima County 
 



Habitat: Relatively open Sonoran desertscrub. 
Found in bedrock habitat at higher elevations 
and gravelly bajadas with limestone-derived 
soils at lower elevations (dissected alluvial fans 
at the foot of limestone mountains). 
 



Elevation: 2,000–3,600 feet 
 



Reference(s): AGFD 2008; ARPC 2001 



Potential Occurrence: None. The Project 
Area has no suitable habitat for this species 
and is over 50 miles from the closest known 
population. 
 
Effect Determination: The Project will have 
no effect on this species or its habitat. 



Acuña cactus (Echinomastus 
erectocentrus var. acunensis) 



 
Status: 



Federal: Proposed 
Endangered (USFWS 2012d) 
 



Critical Habitat: No 
 



Recovery Plan: No 



Range: Maricopa, Pinal, and far western Pima 
Counties 
 



Habitat: Tops or upper halves of side-slopes of 
broad, dissected hills 
 



Elevation: 1,200–4,000 feet 
 



Reference(s): AGFD 2011a; ARPC 2001 



Potential Occurrence: None. The Project 
Area has no suitable habitat for this species 
and is over 60 miles from the closest known 
population. 
 
Effect Determination: The Project will have 
no effect on this species or its habitat. 
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Table 1. USFWS threatened, endangered, proposed, candidate, and conservation agreement species known or suspected to 
occur in Pima County, Arizona, potential for occurrence, and effect determination 



Species and Status Known Geographic Range and Habitat 
Preference(s) 



Potential Occurrence* in Project Area 
and Effect Determination 



Huachuca water umbel 
(Lilaeopsis schaffneriana ssp. 
recurva) 
 
Status: 



Federal: Endangered 
(USFWS 1997b) 
 



Critical Habitat: Yes 
(USFWS 1999a) 
 



Recovery Plan: No 



Range: Known primarily from Santa Cruz and 
southern Cochise Counties. Also found along 
perennial reaches of the San Pedro River in 
Pinal County and Cienega Creek in Pima 
County. 
 



Habitat: Shallow water, saturated soils near 
perennial cienegas, springs, seeps, and streams 
 



Elevation: 2,000–7,100 feet 
 



Reference(s): AGFD 2003a; ARPC 2001 



Potential Occurrence: None. The Project 
Area has no suitable aquatic habitat for this 
species. No designated critical habitat for this 
species is present in the Project Area. 
 
Effect Determination: The Project will have 
no effect on this species or its habitat. 



INVERTEBRATES 
San Xavier talussnail 
(Sonorella eremita) 
 
Status: 



Federal: Signed Conservation 
Agreement (USFWS 1998a, 
2008) 
 



Critical Habitat: No 
 



Recovery Plan: No 



Range: Restricted to a 50-by-100-foot area of 
land privately owned in Pima County, Arizona 
 



Habitat: Deep, northwest-facing limestone 
rockslide on San Xavier Hill 
 



Elevation: 3,850–3,920 feet 
 



Reference(s): AGFD 2003b 



Potential Occurrence: None. The Project 
Area has no suitable habitat for this species 
and is outside the limited geographic range of 
this species. 
 
Effect Determination: The Project will have 
no effect on this species or its habitat. 



Rosemont talussnail 
(Sonorella rosemontensis) 
 
Status: 



Federal: Candidate 
(USFWS 2011a) 
 



Critical Habitat: No 
 



Recovery Plan: No 



Range: Endemic to the Santa Rita Mountains 
 



Habitat: Inhabits talus slopes composed of 
volcanic rock and limestone 
 



Elevation: 4,400–5,600 feet 
 



Reference(s): AGFD 2011b 



Potential Occurrence: None. The Project 
Area has no suitable talus habitat for these 
snails. AGFD (2012) reports records of this 
species within 3 miles of the Project Area. 
 
Effect Determination: The Project will have 
no effect on this species or its habitat. 



FISH 
Desert pupfish 
(Cyprinodon macularius) 
 
Status: 



Federal: Endangered 
(USFWS 1986b) 
 



Critical Habitat: Yes 
(USFWS 1986b) 
 



Recovery Plan: Yes 
(USFWS 1993c) 



Range: Historically occurred throughout the 
lower Gila River basin in the U.S. and Mexico. 
No natural populations persist in Arizona; 
currently managed at discrete natural and 
artificial refuge sites. 
 



Habitat: Shallow waters of springs, small 
streams, and marshes 
 



Elevation: < 4,920 feet 
 



Reference(s): AGFD 2001b 



Potential Occurrence: None. This species is 
restricted to very few introduced populations, 
none of which are near the Project Area. No 
designated critical habitat for this species is 
present in the Project Area. 
 
Effect Determination: The Project will have 
no effect on this species or its habitat. 



Gila chub 
(Gila intermedia) 
 
Status: 



Federal: Endangered 
(USFWS 2005a) 
 



Critical Habitat: Yes 
(USFWS 2005a) 
 



Recovery Plan: No 



Range: Endemic to Gila River Basin, including 
the San Pedro River 
 



Habitat: Smaller headwater streams, pools, 
springs, and cienegas in a diversity of aquatic 
habitats (e.g., vegetated backwaters and deep 
pools, riffles, undercut banks) 
 



Elevation: 2,700–5,500 feet 
 



Reference(s): AGFD 2002a 



Potential Occurrence: None. The Project 
Area has no suitable perennial stream habitat 
for this species. No designated critical habitat 
for this species is present in the Project Area. 
 
Effect Determination: The Project will have 
no effect on this species or its habitat. 
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Table 1. USFWS threatened, endangered, proposed, candidate, and conservation agreement species known or suspected to 
occur in Pima County, Arizona, potential for occurrence, and effect determination 



Species and Status Known Geographic Range and Habitat 
Preference(s) 



Potential Occurrence* in Project Area 
and Effect Determination 



Gila topminnow 
(Poeciliopsis occidentalis 
occidentalis) 
 



Status: 
Federal: Endangered 
(USFWS 1967) 
 



Critical Habitat: No 
 



Recovery Plan: Yes 
(Draft: USFWS 1999b) 



Range: Historically distributed throughout the Gila 
River Basin 
 



Habitat: Headwater springs, vegetated margins, 
and backwater areas of intermittent to perennial 
streams and rivers 
 



Elevation: 1,300–7,500 feet; most populations 
< 5,000 feet 
 



Reference(s): AGFD 2001c 



Potential Occurrence: None. The Project Area 
has no suitable perennial stream habitat for this 
species. 
 



Effect Determination: The Project will have no 
effect on this species or its habitat. 



AMPHIBIANS 
Chiricahua leopard frog 
(Lithobates [Rana] chiricahuensis) 
 



Status: 
Federal: Threatened 
(USFWS 2002a) 
 



Critical Habitat: 
Final: (USFWS 2012b) 
 



Recovery Plan: Yes 
(USFWS 2007) 



Range: Two disjunct populations distributed in 
New Mexico and Arizona along the Mogollon Rim 
and in southeastern Arizona, southwestern New 
Mexico, and northeastern Mexico. Currently 
extirpated from much of their historical range, 
including lowland river systems such as the upper 
San Pedro River. Known from the upper Santa 
Cruz River in the San Rafael Valley and tributaries 
draining the Atascosa and Tumacacori Mountains. 
 



Habitat: Requires perennial or near-perennial 
water in a wide variety of habitats, including 
cienegas, springs, creeks, streams, reservoirs, 
and above-ground and earthen livestock tanks. 
 



Elevation: 3,300–8,900 feet 
 



Reference(s): USFWS 2007 



Potential Occurrence: Possible. The proposed 
trail route in the Project Area passes close to 
stock tanks that have supported Chiricahua 
leopard frogs in the past. Chiricahua leopard 
frogs are known to be present in the region. 
Designated critical habitat for the Chiricahua 
leopard frog is present within 3 miles of the 
Project Area, but not within the Project Area. 
 



Effect Determination: The Project will not 
impact any surface water features or individual 
frogs. 
 



This species and its critical habitat designation 
are discussed further in §4.1.3. 



REPTILES 
Tucson shovel-nosed snake 
(Chionactis occipitalis klauberi) 
 



Status: 
Federal: Candidate 
(USFWS 2011a) 
 



Critical Habitat: No 
 



Recovery Plan: No 



Range: Occurs from Pima County in the Avra and 
Santa Cruz Valleys and from western Pinal 
County and a portion of Maricopa County. The 
area between the Tucson and Phoenix metro-
politan areas is believed to encompass the 
majority of its current range, particularly west of 
Tucson northward along Avra Valley in Pima 
County to western Pinal County, and then north 
into eastern Maricopa County. 
 



Habitat: Creosote-mesquite floodplain habitats 
with soils described as soft, sandy loams with 
sparse gravel 
 



Elevation: 785–1,662 feet 
 



Reference(s): AGFD 2010a 



Potential Occurrence: None. The Project Area 
has no suitable habitat, is located outside the 
current range of this species, and is above the 
known elevation range of this species. 
 



Effect Determination: The Project will have no 
effect on this species or its habitat. 



Desert Tortoise – Sonoran 
population  
(Gopherus agassizii) 
 



Status: 
Federal: Candidate 
(USFWS 2010b) 
 



Critical Habitat: No 
 



Recovery Plan: No 



Range: Occurs throughout Arizona’s Sonoran 
Desert with appropriate habitat. Eastern edge of 
range extends to the middle San Pedro River. 
 



Habitat: Found primarily on rocky slopes and 
bajadas of Mojave and Sonoran Desertscrub; also 
found associated with caliche caves (shelter sites) 
along lower Sonoran Desert washes 
 



Elevation: 510–5,300 feet 
 



Reference(s): AGFD 2010b 



Potential Occurrence: Unlikely. The Project 
Area is at the edge of the geographic range of 
this species and may have suitable habitat on 
the slopes of ephemeral drainages. There are 
no HDMS records of this species within 3 miles 
of the Project Area (AGFD 2012). 
 



Effect Determination: The Project is unlikely to 
have an effect on this species or its habitat. 
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Table 1. USFWS threatened, endangered, proposed, candidate, and conservation agreement species known or suspected to 
occur in Pima County, Arizona, potential for occurrence, and effect determination 



Species and Status Known Geographic Range and Habitat 
Preference(s) 



Potential Occurrence* in Project Area 
and Effect Determination 



Sonoyta mud turtle 
(Kinosternon sonoriense 
longifemorale) 
 
Status: 



Federal: Candidate 
(USFWS 2011a) 
 



Critical Habitat: No 
 



Recovery Plan: No 



Range: Known from ponds and stream habitats 
at the Quitobaquito Springs in Organ Pipe 
Cactus National Monument, Arizona 
 



Habitat: Ponds and stream habitats 
 



Elevation: 1,100 feet 
 



Reference(s): AGFD 2005a 



Potential Occurrence: None. The Project 
Area has no perennial aquatic habitat suitable 
for this species and is located outside the 
known geographic range of this species. 
 
Effect Determination: The Project will have 
no effect on this species or its habitat. 



Northern Mexican gartersnake 
(Thamnophis eques megalops) 
 
Status: 



Federal: Candidate 
(USFWS 2011a) 
 



Critical Habitat: No 
 



Recovery Plan: No 



Range: Historical range included much of the 
greater Gila River Basin. Currently found in 
< 10% of former range and restricted to isolated, 
scattered populations. Likely extant in 
fragmented populations within the middle/upper 
Verde River drainage, middle/lower Tonto 
Creek, and the Cienega Creek drainage, as well 
as a small number of isolated wetland habitats in 
southeastern Arizona. 
 



Habitat: Perennial cienegas, cienega-streams, 
riparian forests, and woodlands; usually 
associated with dense vegetation 
 



Elevation: 3,000–5,000 feet 
 



Reference(s): Brennan and Holycross 2006; 
AGFD 2011c 



Potential Occurrence: None. The Project 
Area has no perennial to near-perennial 
aquatic habitats suitable for this species, 
although this snake is known to be present in 
Cienega Creek, about 6 miles east of the 
Project Area. 
 
Effect Determination: The Project will have 
no effect on this species or its habitat. 



BIRDS 
Masked bobwhite 
(Colinus virginianus ridgwayi) 
 
Status: 



Federal: Endangered  
(USFWS 1967) 
 



Critical Habitat: No 
 



Recovery Plan: Yes 
(USFWS 1995a) 



Range: Historically occurred from extreme 
south-central Arizona (bottomlands of Altar and 
Santa Cruz Valleys) south into central Sonora, 
Mexico. Currently reintroduced to Buenos Aires 
National Wildlife Refuge, the only known 
population in the U.S. 
 



Habitat: Desert grasslands with a diversity of 
dense native grasses, forbs, and brush 
 



Elevation: 3,090–3,720 feet, in Arizona 
 



Reference(s): AGFD 2001d 



Potential Occurrence: None. The Project 
Area has no suitable habitat for this species, 
and the only known population of this species 
in the United States is located within the 
Buenos Aires National Wildlife Refuge. 
 
Effect Determination: The Project will have 
no effect on this species or its habitat. 



California least tern 
(Sterna antillarum browni) 
 
Status: 



Federal: Endangered  
(USFWS 1970) 
 



Critical Habitat: No 
 



Recovery Plan: Yes 
(USFWS 1985) 



Range: Primarily California, but there are 
transient migrants with occasional breeding in 
Arizona. Recorded from Mohave, Maricopa, and 
Pima Counties. 
 



Habitat: Nests in shallow depressions on open 
sandy beaches, sand bars, gravel pits, or 
exposed flats along shorelines of inland rivers 
and lakes. 
 



Elevation: < 2,000 feet 
 



Reference(s): USFWS 2012a 



Potential Occurrence: None. The Project 
Area lacks the shoreline habitat and shallow 
water foraging habitat required by this 
species. 
 
Effect Determination: The Project will have 
no effect on this species or its habitat. 
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Table 1. USFWS threatened, endangered, proposed, candidate, and conservation agreement species known or suspected to 
occur in Pima County, Arizona, potential for occurrence, and effect determination 



Species and Status Known Geographic Range and Habitat 
Preference(s) 



Potential Occurrence* in Project Area 
and Effect Determination 



Mexican spotted owl 
(Strix occidentalis lucida) 
 
Status: 



Federal: Threatened 
(USFWS 1993d) 
 
Critical Habitat: Yes 
Final: (USFWS 2004) 
 
Recovery Plan: Yes 
Draft: (USFWS 2011b) 



Range: Patchily distributed in forested areas 
throughout Arizona 
 
Habitat: Breeds primarily on dense old growth 
mixed conifer forests 
 
Elevation: 3,700–9,600 feet (AZ) 
 
Reference(s): AGFD 2005b 



Potential Occurrence: None. The Project 
Area has no mature montane forests or steep 
forested canyons. No designated critical 
habitat for this species is present in the 
Project Area. 
  
Effect Determination: The Project will have 
no effect on this species or its habitat. 



Southwestern willow flycatcher  
(Empidonax traillii extimus) 
 
Status: 



Federal: Endangered 
(USFWS 1995b) 
 
Critical Habitat: Yes 
Proposed: (USFWS 2011c) 
Final Rule: (USFWS 2005b) 
Final Rule: (USFWS 1997c) 
 
Recovery Plan: Yes  
(USFWS 2002b) 



Range: A neotropical migrant that winters in 
Mexico and Central America and breeds 
throughout the greater southwestern U.S. 
Breeds very locally along dynamic riparian 
systems, including the middle Gila, Salt, and 
Verde Rivers; middle to lower San Pedro River; 
and upper San Francisco River near Alpine. 
 
Habitat: Cottonwood/willow and/or tamarisk 
riparian communities along rivers and streams; 
prefers riparian areas with dense under- and 
mid-story vegetation that is ≥ 10 feet in height, 
with or without canopy cover, and in close 
proximity to surface water. 
 
Elevation: 75–9,200 feet 
 
Reference(s): AGFD 2002b 



Potential Occurrence: None. The Project 
Area has no suitable riparian habitat. No 
designated critical habitat for this species is 
present in the Project Area. 
 
Effect Determination: The Project will have 
no effect on this species or its habitat. 



Yellow-billed cuckoo 
(Coccyzus americanus) 
 
Status: 



Federal: Candidate  
(USFWS 2001) 
 
Status Review: 
(USFWS 2011a) 
 
Critical Habitat: No 
 
Recovery Plan: No 



Range: A late spring migrant from South 
America, cuckoos breed throughout the western 
U.S. They occur in west, central, and 
southeastern Arizona. 
 
Habitat: Typically associated with rivers and 
streams supporting dense, humid riparian 
woodlands (e.g., cottonwood, willow, and 
tamarisk galleries and mesquite bosques). In 
southeastern Arizona, they are known to nest 
along intermittent streams supporting dense 
stands of mesquite and netleaf hackberry. They 
are rarely observed as transients in xeric desert 
or urban settings. 
 
Elevation: < 6,700 feet (typically < 5,000 feet) 
 
Reference(s): AGFD 2011d; Corman and Wise-
Gervais 2005 



Potential Occurrence: None. The Project 
Area has no suitable riparian woodland or 
dense stands of mesquite or netleaf 
hackberry, although cuckoos are known to be 
present in Cienega Creek, about 6 miles east 
of the Project Area. 
 
Effect Determination: The Project will have 
no effect on this species or its habitat. 
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Table 1. USFWS threatened, endangered, proposed, candidate, and conservation agreement species known or suspected to 
occur in Pima County, Arizona, potential for occurrence, and effect determination 



Species and Status Known Geographic Range and Habitat 
Preference(s) 



Potential Occurrence* in Project Area 
and Effect Determination 



MAMMALS 
Lesser long-nosed bat  
(Leptonycteris curasoae 
yerbabuenae) 
 
Status: 



Federal: Endangered  
(USFWS 1988) 
 



Critical Habitat: No 
 



Recovery Plan: Yes 
(USFWS 1995c) 



Range: A summer migrant that winters in 
Central America, lesser long-nosed bats are 
found locally in the U.S. only in southern Arizona 
and extreme southwestern New Mexico from 
April to late September. Peripheral observations 
exist from the Phoenix area and the Pinaleño 
Mountains. 
 



Habitat: Sonoran desertscrub through 
semidesert grasslands and into oak woodlands 
where columnar cacti and agaves grow. Roosts 
in caves, abandoned mines, and occasionally 
old buildings. Forages at night on nectar, pollen, 
and possibly fruit of columnar cacti and agaves. 
 



Elevation: 1,200–7,300 feet (most often < 5,500 
feet) 
 



Reference(s): AGFD 2011e 



Potential Occurrence: Likely. Suitable 
agave-foraging habitat is present within the 
Project Area and a post-maternity dispersal 
roost site is within 1 mile of the Project Area. 
 



Effect Determination: This species would be 
benefited by the Project. The current trail 
alignment is immediately adjacent to a post-
maternity dispersal roost for this species, and 
the reroute of the trail would reduce the 
likelihood of human disturbance to the roost. 
The Project is linear, requires a narrow 
corridor for construction, and allows for some 
flexibility in trail placement. Impacts to forage 
for this species would be avoided to the 
extent practicable and are not expected to 
affect foraging availability for this species. 
 



This species is discussed further in §4.1.1. 
Ocelot 
(Leopardus pardalis) 
 
Status: 



Federal: Endangered 
(USFWS 1982) 
 



Critical Habitat: No 
 



Recovery Plan: Yes (Draft) 
(USFWS 2010a) 



Range: Globally, ranges from the southern U.S. 
to northern South America. In U.S., currently 
known from Arizona and southern Texas. 
 



Habitat: Areas with dense cover. Species 
avoids open areas. Desertscrub communities in 
Arizona, thickets in Texas, and humid tropical 
and coastal habitats in the southern U.S. 
 



Elevation: Generally < 4,000 feet 
 



Reference(s): AGFD 2010c 



Potential Occurrence: None. The Project 
Area does not contain dense forested areas 
or areas with otherwise dense cover. 
 



Effect Determination: The Project will have 
no effect on this species or its habitat. 



Jaguar 
(Panthera onca) 
 
Status: 



Federal: Endangered 
(USFWS 1997d) 
 



Critical Habitat: Proposed 
(USFWS 2012c) 
 



Recovery Plan: No 



Range: Globally, ranges from southern U.S. to 
South America. Recent observations in Arizona 
have been restricted to the mountain ranges of 
southeastern Arizona. 
 



Habitat: Occurs in a variety of habitats. In recent 
Arizona observations, this has been restricted to 
oak-pine woodlands. 
 



Elevation: 5,200–5,700 feet (recent 
observations in AZ) 
 



Reference(s): AGFD 2004a 



Potential Occurrence: Possible. Jaguars have 
been documented in the northern Santa Rita 
Mountains. However, considering the lack of 
tree cover throughout most of the Project Area 
and the relatively low number of these cats 
known or suspected to occur in southern 
Arizona, it is very unlikely that this species 
would utilize the Project Area, although one 
could pass through the area on rare occasions. 
 



Portions of the existing Arizona Trail alignment 
and the proposed reroute occur within lands 
that have been proposed as critical habitat for 
the jaguar (Figure 3). 
 



Effect Determination: The Project is not 
anticipated to impact any individual jaguars 
traveling through the Project Area because the 
trail realignment would not interrupt any 
potential movement corridors for jaguar, and 
few, if any, prey species for the jaguar would 
be impacted by the Project. 
 



This species and its proposed critical habitat 
designation are discussed further in §4.1.2. 
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Table 1. USFWS threatened, endangered, proposed, candidate, and conservation agreement species known or suspected to 
occur in Pima County, Arizona, potential for occurrence, and effect determination 



Species and Status Known Geographic Range and Habitat 
Preference(s) 



Potential Occurrence* in Project Area 
and Effect Determination 



Sonoran pronghorn 
(Antilocapra americana 
sonoriensis) 
 
Status: 



Federal: Endangered 
(USFWS 1967) 
 



Critical Habitat: No 
 



Recovery Plan: Yes 
(USFWS 1998b) 



Range: Known from the Cabeza Prieta National 
Wildlife Refuge, Organ Pipe Cactus National 
Monument, Barry M. Goldwater Gunnery Range, 
and the Tohono O’odham Indian Reservation 
 



Habitat: Broad intermountain alluvial valleys 
with creosote-bursage and palo verde-mixed 
cacti associations 
 



Elevation: 2,000–4,000 feet 
 



Reference(s): AGFD 2002c 



Potential Occurrence: None. The Project 
Area is outside the known geographic range 
of this species. 
 
Effect Determination: The Project will have 
no effect on this species or its habitat. 



* The potentials for taxa to occur within the Project Area are categorized according to the following criteria: 
  
Possible: The taxon has not been recorded by WestLand in the Project Area, but the known 



current distribution of the taxon includes the site and the required habitat 
characteristics of the taxon are present within or in the vicinity of the Project Area. 



Unlikely: The required habitat characteristics of the taxon are present, but the Project Area is 
outside the known current distribution of the taxon, which is not highly restricted. 



None: The Project Area is outside the known distribution of the taxon and the habitat 
characteristics required by the taxon are not present, and/or taxon-specific surveys 
have been conducted and no detections of the taxon have been made. Taxa with highly 
restricted ranges (e.g., springsnails) are considered to have no potential to occur if the 
Project Area is outside the known range, even if the required habitat characteristics are 
present in the Project Area. 



 
 



4.2. FOREST SENSITIVE SPECIES SCREENING ANALYSIS 



The U.S. Department of Agriculture Forest Service website identifies 165 plants and animals as Forest 
Sensitive species within Pima County (USDA-FS 2007a and 2007b). Based on the screening analysis in 
Table 2, 40 of these species have reasonable potential to occur in the Project Area. This total consists of 
15 plant species, 1 amphibian, 4 reptile species, 6 bird species, and 14 mammal species. 



Of the 15 sensitive plant species that could be found in the Project Area, two are orchid species: Arizona 
coralroot (Hexalectris arizonica) and Coleman’s coralroot (H. colemanii). Both these species are 
saprophytes (root parasites) on oaks, and both are known to be present within a few miles of the Project 
Area. Surveys for these species can only be conducted during the flowering season (April through June) 
when flowering spikes are visible above the ground. Both these species have been petitioned for listing 
under the ESA. Other plant species that have been the subject of special interest in the area are Bartram 
stonecrop (Graptopetalum bartramii) and beardless chinchweed (Pectis imberbis). Impacts to plants can 
be minimized by orienting the trail to avoid any of the sensitive plants that may be encountered during 
surveys or trail construction. 
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One sensitive amphibian—the lowland leopard frog (Rana yavapaiensis)—has the potential to occur in 
the Project Area, but the Project will not affect this species because no surface water features will be 
impacted. 



The four sensitive reptile species that may be present in the Project Area are the mountain skink (Eumeces 
callicephalus), giant spotted whiptail (Cnemidophorus burti), reticulate Gila monster (Heloderma 
suspectum suspectum), and green rat snake (Senticolis triaspis). Impacts to reptiles can be minimized 
through care during construction to avoid direct and indirect impacts to individuals and potential den 
sites. 



The six sensitive bird species that may be present in the Project Area are the common black hawk 
(Buteogallus anthracinus), broad-billed hummingbird (Cynanthus latirostris), northern beardless 
tyrannulet (Campostoma imberbe), Abert’s towhee (Pipilo aberti), Baird’s sparrow (Ammodramus 
bairdii), and varied bunting (Passerina versicolor). The common black hawk has been observed in 
Mulberry Canyon in the northern portion of the Project Area. The towhee is a permanent resident of this 
vicinity. The hummingbird, tyrannulet, and bunting are neotropical migrants that are only present during 
the breeding season in spring, summer, and early fall. The Baird’s sparrow is a northern migrant that is 
only present during the winter. Because of their mobility, birds are unlikely to be directly impacted by the 
trail construction. Indirect impacts to bird species can be minimized by taking appropriate precautions 
during construction to avoid known or potential nest sites. 



Of the 14 sensitive mammal species that could be present in the Project Area, there are five insectivorous 
bats (southern yellow bat [Lasiurus xanthinus], western red bat [L. blossevillii], Pale Townsend’s big-
eared bat [Corynorhinus townsendii pallescens], pocketed free-tailed bat [Nyctinomops femorosaccus], 
and greater western mastiff bat [Eumops perotis californicus]), one nectarivorous bat (Mexican long-
tongued bat [Choeronycteris mexicana]), one shrew (Cockrum’s desert shrew [Notiosorex cockrumi]), 
five rodents (Huachuca Mountains pocket gopher [Thomomys umbrinus intermedius], fulvous harvest 
mouse [Reithrodontomys fulvescens], plains harvest mouse [R. montanus], northern pygmy mouse 
[Baiomys taylori ater], and yellow-nosed cotton rat [Sigmodon ochrognathus]), and two small carnivores 
(white-nosed coati [Nasua narica] and hooded skunk [Mephitis macroura milleri]). The bats are likely to 
use the Project Area primarily for foraging, although two of the species roost in trees during daylight 
hours. These mammals would not likely be directly impacted by the trail construction because they are 
mobile. Indirect impacts to mammal species can be minimized by taking appropriate precautions during 
construction to avoid the larger trees that could be used by roosting bats and known or potential burrows 
and den sites. 
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Table 2. U.S. Forest Service sensitive species present in Pima County, Arizona, potential occurrence, and effect 
determination. Species lists from USDA-FS (2007a and 2007b). Species included in Table 1 are not repeated here. Species 
highlighted in gray are known or have the potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) Potential Occurrence* in Project 
Area and Effect Determination 



PLANTS 
Pima Indian mallow 
(Abutilon parishii) 
 
Status: 
CNF-S 
USFS-S 
AZ-SR 



Range: Known from 84 populations in 17 mountain ranges from 
central Arizona to Sonora 
 



Habitat: Higher elevation Sonoran Desertscrub and Semidesert 
Grassland. Rocky hillsides, cliff bases, canyon bottoms, lower 
side slopes, and ledges of canyons among rocks and boulders 
 



Elevation: 1,720–4,900 feet  
 



Reference(s): AGFD 2000a 



Potential Occurrence: Unlikely. Not 
reported in the vicinity of the Santa 
Rita Mountains in Pima County, but 
suitable habitat may be present. 
 



Effect Determination: The Project is 
unlikely to have an effect on this 
species or its habitat. 



Santa Cruz striped agave 
(Agave parviflora ssp. 
parviflora) 
 
Status: 
CNF-S 
USFS-S 
AZ-HS 



Range: Several mountain ranges in Pima and Santa Cruz 
Counties and also in Sonora 
 



Habitat: Desert grassland and oak woodland, open rocky or 
gravelly slopes and ridges 
 



Elevation: 3,600–4,600 feet 
 



Reference(s): ARPC 2001; AGFD 2003c 



Potential Occurrence: Possible. 
The Project Area is within this 
species’ reported range in the Santa 
Rita Mountains and suitable habitat 
is present. 
 



Effect Determination: The Project is 
linear, requires a narrow corridor for 
construction, and allows for some 
flexibility in trail placement. Impacts 
to sensitive plants would be avoided 
to the extent practicable. The Project 
may impact individuals of this 
species, but is not likely to result in a 
trend toward federal listing or loss of 
viability. 



Trelease agave 
(Agave schottii var. 
treleasei) 
 
Status: 
CNF-S 
USFS-S 
AZ-HS 



Range: Known only from Santa Catalina Mountains 
 



Habitat: Desertscrub, grassland, oak, and juniper woodlands, 
gravelly to rocky places 
 



Elevation: 3,600–6,600 feet 
 



Reference(s): AGFD 2005c 



Potential Occurrence: None. The 
Project Area is outside the reported 
geographic range of this species. 
 



Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Saiya 
(Amoreuxia gonzalezii) 



 
Status: 
CNF-S 
USFS-S 
AZ-HS 



Range: Known only from two or three populations in the Santa 
Rita Mountains 
 



Habitat: Rocky limestone hillsides 
 



Elevation: 4,200–4,600 feet 
 



Reference(s): AGFD 2011f 



Potential Occurrence: Unlikely. No 
limestone is present in the Project 
Area. Portions of the Project Area 
vicinity have been surveyed for this 
plant and none have been detected 
(WestLand 2012). A congener of this 
plant, Mexican yellowshow (A. 
palmatifida), was detected in survey 
areas (WestLand 2012). 
 



Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Large-flowered blue star 
(Amsonia grandiflora) 
 
Status: 
CNF-S 
USFS-S 



Range: Limited to Patagonia and Atascosa Mountains 
 



Habitat: Canyon bottoms and slopes in oak woodlands 
 



Elevation: 3,700–4,500 feet 
 



Reference(s): AGFD 2003d 



Potential Occurrence: None. The 
Project Area is outside this species’ 
reported geographic range. 
 



Effect Determination: The Project 
will have no effect on this species or 
its habitat. 
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Table 2. U.S. Forest Service sensitive species present in Pima County, Arizona, potential occurrence, and effect 
determination. Species lists from USDA-FS (2007a and 2007b). Species included in Table 1 are not repeated here. Species 
highlighted in gray are known or have the potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) Potential Occurrence* in Project 
Area and Effect Determination 



Chiricahua rock cress 
(Arabis tricornuta) 
 
Status: 
CNF-S 
USFS-S 



Range: Known to be present in Santa Rita Mountains 
 



Habitat: Steep and rocky slopes in the understory with pine 
trees and on road banks 
 



Elevation: 6,000–8,840 feet 
 



Reference(s): AGFD 2006a 



Potential Occurrence: None. The 
Project Area has no pine forest 
habitat and is below the known 
elevation range. 
 



Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Lemmon milkweed 
(Asclepias lemmonii) 
 
Status: 
CNF-S 
USFS-S 



Range: Known from Huachuca, Chiricahua, Baboquivari, and 
Santa Rita Mountains 
 



Habitat: Canyons, roadsides, and open woodlands in 
mountainous areas, often on limestone substrates 
 



Elevation: 5,050–7,200 feet 
 



Reference(s): AGFD 2006b 



Potential Occurrence: Unlikely. The 
Project area is mostly below the 
known elevation range, has no 
limestone, and has marginal habitat 
conditions. 
 



Effect Determination: The Project is 
unlikely to have an effect on this 
species or its habitat. 



Greene milkweed 
(Asclepias uncialis ssp. 
uncialis) 
 
Status: 
CNF-S 



Range: About 25 to 30 locations in the western U.S., including 
Coconino, Pima, and Santa Cruz Counties in Arizona 
 



Habitat: Plains grassland and shortgrass communities on open 
hills and lower side slopes at the bases of mesas, canyons, and 
bluffs. Also found in open grassland areas within Madrean 
Evergreen Woodland communities. 
 



Elevation: 4,000–6,400 feet 
 



Reference(s): AGFD 2006c 



Potential Occurrence: Possible. The 
Project Area is within the known 
geographic range and suitable habitat 
is present. 
 



Effect Determination: The Project is 
linear, requires a narrow corridor for 
construction, and allows for some 
flexibility in trail placement. Impacts to 
sensitive plants would be avoided to 
the extent practicable. The Project 
may impact individuals of this species, 
but is not likely to result in a trend to-
ward federal listing or loss of viability. 



Maguire’s (Coppermine) 
milkvetch 
(Astragalus cobrensis 
var. maguirei) 
 
Status: 
CNF-S 
AZ-SR 



Range: Confirmed only in Chiricahua and Peloncillo Mountains 
of Arizona 
 



Habitat: Shady canyons (near stream bottoms) and lower 
ledges both in full sun (often on rocky soils) and in shade (found 
on more organic soils composed of leaf litter) 
 



Elevation: 5,080–7,450 feet 
 



Reference(s): AGFD 1999b 



Potential Occurrence: None. The 
Project Area is outside the known 
geographic range of this species. 
 



Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Huachuca milkvetch 
(Astragalus hypoxylus) 
 
Status: 
CNF-S 
AZ-SR 



Range: Restricted to Huachuca and Patagonia Mountains 
 



Habitat: Open, limestone rocky clearings in oak-juniper-pinyon 
woodland. Found on hillsides with slopes of 25 to 30%. 
Generally unshaded. 
 



Elevation: 5,300–6,100 feet 
 



Reference(s): AGFD 1999c 



Potential Occurrence: None. The 
Project Area is outside the known 
geographic range and below the 
known elevation range. 
 



Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Ayenia 
(Ayenia truncata) 
 
Status: 
CNF-S 



Range: Arizona and Sonora. In the Las Guijas Mountains in 
Pima County and Santa Rita Mountains in Santa Cruz County 
 



Habitat: Rocky slopes, hillsides, and canyon bottoms, and in 
grassy plains 
 



Elevation: 3,920–3,960 feet in the Santa Rita Mountains 
 



Reference(s): AGFD 2010d 



Potential Occurrence: Unlikely. The 
Project Area is outside the reported 
geographic range. 
 



Effect Determination: The Project 
will have no effect on this species or 
its habitat. 
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Table 2. U.S. Forest Service sensitive species present in Pima County, Arizona, potential occurrence, and effect 
determination. Species lists from USDA-FS (2007a and 2007b). Species included in Table 1 are not repeated here. Species 
highlighted in gray are known or have the potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) Potential Occurrence* in Project 
Area and Effect Determination 



Bush-violet 
(Browallia eludens) 
 
Status: 
CNF-S 



Range: Restricted to the Canelo Hills 
 



Habitat: Temperate, moist summer habitats in and around the 
boundaries of Madrean Evergreen Woodland 
 



Elevation: 5,065–5,250 feet 
 



Reference(s): AGFD 2003e 



Potential Occurrence: None. The 
Project Area is outside the reported 
geographic range. 
 



Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Chiltepin 
(Capsicum annuum var. 
glabriusculum) 
 
Status: 
USFS-S 
CNF-S 



Range: In Arizona, known from a few populations in the 
Chiricahua, Tumacacori, Baboquivari, and Ajo Mountains 
 



Habitat: Canyons and slopes of desert riparian habitats in 
mesquite and oak woodlands 
 



Elevation: 3,600–4,400 feet 
 



Reference(s): AGFD 2003f 



Potential Occurrence: None. The 
Project Area is outside the reported 
geographic range. 
 



Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Chihuahuan sedge 
(Carex chihuahuensis) 
 
Status: 
USFS-S 
CNF-S 



Range: Southeastern Arizona, southwestern New Mexico, 
Sonora, and Chihuahua. Known to be present in the Santa Rita 
Mountains. 
 



Habitat: Wet soils in streambeds, shallower draws in pine-oak 
forest and riparian areas; wet meadows, cienegas, marshy 
areas, and canyon bottoms 
 



Elevation: 3,600–7,200 feet 
 



Reference(s): AGFD 2004b 



Potential Occurrence: None. The 
Project Area has no suitable habitat 
along the trail route. 
 



Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Arizona giant sedge 
(Carex ultra) 
 
Status: 
USFS-S 
CNF-S 



Range: Several isolated populations in the mountain ranges of 
southeastern Arizona, southwestern New Mexico, and Mexico 
 



Habitat: Moist soils near perennially wet springs and streams, 
undulating gravelly terrain. Aquatic riparian woodland or 
oak/pinyon woodland. 
 



Elevation: 2,040–6,000 feet 
 



Reference(s): AGFD 2000b; ARPC 2001 



Potential Occurrence: None. The 
Project Area has no suitable habitat 
along the trail route, although this 
species is present at Scholefield 
Spring about 2 miles west of the 
proposed route. The HDMS reports 
this species’ occurrence within 
3 miles of the Project Area (AGFD 
2012). 
 



Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Trans-Pecos Indian 
paintbrush 
(Castilleja nervata) 
 
Status: 
CNF-S 



Range: Primarily Mexico, with isolated specimens from the 
Chiricahua and Santa Rita Mountains 
 



Habitat: Rocky slopes or openings, pine to pine-oak or pine 
woods, rarely in pine-fir 
 



Elevation: 2,460–7,550 feet 
 



Reference(s): NatureServe 2012; SEINet 2012 



Potential Occurrence: None. The 
Project Area has no suitable habitat. 
 



Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Santa Cruz star-leaf 
(Choisya mollis) 
 
Status: 
CNF-S 



Range: Limited to Pajarito, Atascosa, and Tumacacori 
Mountains northwest of Nogales 
 



Habitat: Bottoms and slopes of canyons on gravelly, sandy, and 
cobbly loams in the shade of oaks or other trees, or rocks in 
Madrean Evergreen Woodland 
 



Elevation: 4,000–4,900 feet 
 



Reference(s): ARPC 2001 



Potential Occurrence: None. The 
Project Area is outside this species’ 
known geographic range. 
 



Effect Determination: The Project 
will have no effect on this species or 
its habitat. 
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Table 2. U.S. Forest Service sensitive species present in Pima County, Arizona, potential occurrence, and effect 
determination. Species lists from USDA-FS (2007a and 2007b). Species included in Table 1 are not repeated here. Species 
highlighted in gray are known or have the potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) Potential Occurrence* in Project 
Area and Effect Determination 



Mexican hemlock parsley 
(Conioselinum 
mexicanum) 
 
Status: 
CNF-S 



Range: Present in the Huachuca and Santa Rita Mountains 
 
Habitat: Cool, shaded mountain slopes 
 
Elevation: 6,000–9,000 feet 
 
Reference(s): AGFD 2001e 



Potential Occurrence: None. The 
Project Area has no suitable habitat 
and is below the known elevation 
range. 
 
Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Santa Cruz beehive 
cactus 
(Coryphantha recurvata) 
 
Status: 
CNF-S 
AZ-HS 



Range: Generally north and west of Nogales in Tumacacori, 
Atascosa, and Pajarito Mountains 
 
Habitat: Alluvial soils of valleys and foothills in desert grassland 
and oak woodland. Plants are either on rocky hillsides with good 
grass cover or in rock crevices where runoff accumulates and 
provides more moisture than the surrounding soils. 
 
Elevation: 3,680–6,000 feet 
 
Reference(s): AGFD 2001f 



Potential Occurrence: None. The 
Project Area is outside the known 
geographic range. 
 
Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Cochise pincushion 
cactus 
(Coryphantha 
robbinsorum) 
 
Status: 
AZ-HS 



Range: Southeastern and southwestern Cochise County, 
Arizona, and northern Sonora, Mexico 
 
Habitat: Rolling gray limestone slopes of hills in transition zone 
between Chihuahuan Desertscrub and Semidesert Grassland. 
Plants are rooted in bedrock cracks or thin soil. 
 
Elevation: 4,200–4,650 feet 
 
Reference(s): AGFD 2001x 



Potential Occurrence: None. The 
Project Area has no suitable habitat 
and is outside the known geographic 
range. 
 
Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Smooth babybonnets 
(Coursetia glabella) 
 
Status: 
CNF-S 



Range: Reported from the Huachuca, Chiricahua, and 
Patagonia Mountains and Canelo Hills 
 
Habitat: Dry, partially shaded slopes in Madrean oak woodland, 
oak-juniper, and pine-oak forest 
 
Elevation: 5,000–7,200 feet 
 
Reference(s): AGFD 2001g 



Potential Occurrence: None. The 
Project Area is outside the known 
geographic range and below the 
known elevation for this species. 
 
Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Wiggins milkweed vine 
(Cynanchum wigginsii) 
(formerly Metastelma 
mexicanum) 
 
Status: 
USFS-S 



Range: Several mountain ranges in southeastern Arizona, but 
not known from the Santa Rita Mountains 
 
Habitat: Open slopes in oak woodland on granitic substrate 
 
Elevation: 3,500–5,500 feet 
 
Reference(s): AGFD 2000c 



Potential Occurrence: None. The 
Project Area is outside the reported 
geographic range and has no granitic 
substrate. 
 
Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Gentry indigo bush 
(Dalea tentaculoides) 
 
Status: 
CNF-S 
USFS-S 
AZ-HS 



Range: In Arizona, known only from the Baboquivari, Atascosa, 
and Pajarito Mountains 
 
Habitat: Canyon bottoms on cobble terraces subject to 
occasional flooding; possible growth on rocky hillsides 
 
Elevation: 3,600–4,580 feet 
 
Reference(s): AGFD 2001h 



Potential Occurrence: None. The 
Project Area is outside the known 
geographic range. 
 
Effect Determination: The Project 
will have no effect on this species or 
its habitat. 
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Table 2. U.S. Forest Service sensitive species present in Pima County, Arizona, potential occurrence, and effect 
determination. Species lists from USDA-FS (2007a and 2007b). Species included in Table 1 are not repeated here. Species 
highlighted in gray are known or have the potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) Potential Occurrence* in Project 
Area and Effect Determination 



Metcalfe’s tick-trefoil 
(Desmodium metcalfei) 
 
Status: 
CNF-S 



Range: Specimens from Cochise, Santa Cruz, Gila, Greenlee, 
Yavapai, and Coconino Counties 
Habitat: Rocky slopes, canyons, and ditches 
Elevation: No data 
Reference(s): NatureServe 2012; SEINet 2012 



Potential Occurrence: Unlikely. 
This species is rare and poorly 
known. Suitable habitat is not likely 
present in the Project Area. 
Effect Determination: The Project is 
unlikely to have an effect on this 
species or its habitat. 



Needle-spined pineapple 
cactus 
(Echinomastus 
erectocentrus var. 
erectocentrus) 
 
Status: 
AZ-SR 



Range: Mainly south and east of Tucson 
Habitat: Semidesert Grassland, light-colored gravel on gentle 
slopes, hills, and alluvial fans 
Elevation: 2,950–4,920 feet 
Reference(s): AGFD 2009a 



Potential Occurrence: Possible. The 
Project Area is within the known 
geographic range and appears to 
have suitable habitat. 
Effect Determination: The Project is 
linear, requires a narrow corridor for 
construction, and allows for some 
flexibility in trail placement. Impacts to 
sensitive plants would be avoided to 
the extent practicable. The Project 
may impact individuals of this species, 
but is not likely to result in a trend to-
ward federal listing or loss of viability. 



Arid throne fleabane 
(Erigeron arisolius) 
 
Status: 
USFS-S 



Range: Arizona, southwestern New Mexico, and Sonora, 
Mexico. Known to be present in the Santa Rita Mountains. 
Habitat: Semidesert Grassland and Madrean Evergreen 
Woodland; grasslands or oak woodlands; in grassy open areas 
or along roads, often in moist areas 
Elevation: 4,265–5,650 feet 
Reference(s): AGFD 2001y 



Potential Occurrence: Possible. The 
Project Area is within the known 
geographic range and suitable habitat 
is available. This species has been 
reported within 3 miles of the Project 
Area (AGFD 2012). 
Effect Determination: The Project is 
linear, requires a narrow corridor for 
construction, and allows for some 
flexibility in trail placement. Impacts to 
sensitive plants would be avoided to 
the extent practicable. The Project 
may impact individuals of this species, 
but is not likely to result in a trend to-
ward federal listing or loss of viability. 



Heliograph Peak 
fleabane 
(Erigeron heliographis) 
 
Status: 
CNF-S 



Range: Restricted to the Pinaleño Mountains 
Habitat: Granite rock cliffs and outcrops, usually somewhat 
mesic, in mixed conifer forests 
Elevation: 8,500–10,400 feet 
Reference(s): AGFD 2003g 



Potential Occurrence: None. The 
Project Area is outside the known 
geographic range and has no 
suitable habitat. 
Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Chiricahua fleabane 
(Erigeron kuschei) 
 
Status: 
CNF-S 



Range: Endemic to the Chiricahua Mountains, with only four 
known populations 
Habitat: Shaded, north-facing granitic cliffs and rock ledges with 
high moss cover 
Elevation: 7,000–9,500 feet 
Reference(s): ARPC 2001; NatureServe 2012 



Potential Occurrence: None. The 
Project Area is outside the known 
geographic range and has no 
suitable habitat. 
Effect Determination: The Project 
will have no effect on this species or 
its habitat. 
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Table 2. U.S. Forest Service sensitive species present in Pima County, Arizona, potential occurrence, and effect 
determination. Species lists from USDA-FS (2007a and 2007b). Species included in Table 1 are not repeated here. Species 
highlighted in gray are known or have the potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) Potential Occurrence* in Project 
Area and Effect Determination 



Lemmon’s fleabane 
(Erigeron lemmonii) 
 
Status: 
AZ-HS 



Range: Confirmed in only one location in Huachuca Mountains 
Habitat: Dense clumps up to about 4 feet in diameter, in 
crevices and on ledges of west-, south-, and north-facing cliffs in 
shady habitat, and on the vertical faces of large boulders along 
canyon bottoms 
Elevation: 6,300–7,300 feet 
Reference(s): AGFD 2011g 



Potential Occurrence: None. The 
Project Area is outside the 
geographic range and has no 
suitable habitat. 
 
Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Heathleaf wild-
buckwheat 
(Eriogonum ericifolium 
var. ericifolium) 
 
Status: 
USFS-S 



Range: Primarily in central Arizona; in Pima County, restricted 
to Cienega Creek 
Habitat: Dry, gravelly to rocky slopes in lakebed deposits, in 
grasslands, and chaparral and oak-woodlands 
Elevation: 2,950–6,300 feet  
Reference(s): AGFD 2005d; NatureServe 2012 



Potential Occurrence: Unlikely. The 
Project Area is outside the reported 
geographic range, although it is 
close to Cienega Creek. 
 
Effect Determination: The Project is 
unlikely to have an effect on this 
species or its habitat. 



Huachuca Mountain 
spurge 
(Euphorbia macropus) 
(formerly Euphorbia 
plummerae) 
 
Status: 
AZ-SR 



Range: Restricted to the Huachuca Mountains and the southern 
end of the Patagonia Mountains 
Habitat: Shady canyon bottoms in leaf litter and open hillsides in 
pine-oak woodland 
Elevation: 5,200–7,250 feet 
Reference(s): AGFD 2005e 



Potential Occurrence: None. The 
Project Area is outside the reported 
geographic range and has no 
suitable habitat. 
 
Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Wislizeni gentian 
(Gentianella wislizeni) 
 
Status: 
USFS-S 
AZ-SR 



Range: Apparently restricted to Cochise and Greenlee Counties 
Habitat: Rocky sites in pine-oak and pine woodlands 
Elevation: 6,560–8,370 feet 
Reference(s): NatureServe 2012 



Potential Occurrence: None. The 
Project Area is outside the reported 
geographic and elevation ranges and 
has no suitable habitat. 
 
Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Bartram stonecrop 
(Graptopetalum 
bartramii) 
 
Status: 
CNF-S 
USFS-S 
AZ-SR 



Range: Southeastern Arizona from the Baboquivari Mountains 
to the Chiricahua Mountains 
Habitat: Madrean Evergreen Woodland, cracks in rocky 
outcrops in shrub live oak-grassland communities along 
meandering arroyos on sides of rugged canyons 
Elevation: 3,650–6,700 feet 
Reference(s): AGFD 2001i 



Potential Occurrence: Possible. 
The Project Area is within the 
geographic range of this species and 
suitable habitat may be present. This 
species is known to be present in the 
Santa Rita Mountains and it has 
been reported within 3 miles of the 
Project Area (AGFD 2012). 
 
Effect Determination: The Project is 
linear, requires a narrow corridor for 
construction, and allows for some 
flexibility in trail placement. Impacts 
to sensitive plants would be avoided 
to the extent practicable. The Project 
may impact individuals of this 
species, but is not likely to result in a 
trend toward federal listing or loss of 
viability. 
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Table 2. U.S. Forest Service sensitive species present in Pima County, Arizona, potential occurrence, and effect 
determination. Species lists from USDA-FS (2007a and 2007b). Species included in Table 1 are not repeated here. Species 
highlighted in gray are known or have the potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) Potential Occurrence* in Project 
Area and Effect Determination 



Huachuca golden aster 
(Heterotheca rutteri) 
 
Status: 
USFS-S 



Range: Only known from 11 sites in the U.S. Not known to 
occur in the northern end of the Santa Rita Mountains. 
Habitat: Grassland and oak savanna, level open grasslands, 
roadcuts, disturbed areas 
Elevation: 4,500–6,500 feet 
Reference(s): AGFD 2001j 



Potential Occurrence: None. The 
Project Area is outside the reported 
geographic range. 
 



Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Arizona alumroot 
(Heuchera glomerulata) 
 
Status: 
CNF-S 



Range: Several mountain ranges in southeastern Arizona, but 
not reported from the Santa Rita Mountains 
Habitat: Shaded rocky slopes, in humus soil, near seeps, 
streams, and riparian areas 
Elevation: 4,000–9,000 feet 
Reference(s): AGFD 2004c 



Potential Occurrence: None. The 
Project Area is outside the reported 
geographic range and has no 
suitable habitat. 
 



Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Chisos Mt. crested 
coralroot 
(Hexalectris revoluta) 
 
Status: 
USFS-S 
AZ-SR 



Range: Arizona to western Texas and northern Mexico. 
Populations in the Santa Rita Mountains and elsewhere in 
Arizona are now known as Hexalectris colemanii. 
Habitat: Oak and oak-pine-juniper forests within Madrean 
Evergreen Woodland near the transition zone with Semidesert 
Grassland. Under trees and shrubs on the edges of canyon 
bottoms. 
Elevation: 4,500–5,200 feet 
Reference(s): AGFD 2004d 



Potential Occurrence: Possible. 
The Project Area is close to known 
populations, and oak trees are 
present. 
 



Effect Determination: The Project is 
linear, requires a narrow corridor for 
construction, and allows for some 
flexibility in trail placement. Impacts 
to sensitive plants would be avoided 
to the extent practicable. The Project 
may impact individuals of this 
species, but is not likely to result in a 
trend toward federal listing or loss of 
viability. 



Arizona coralroot 
(Hexalectris spicata var. 
arizonica) 
 
Status: 
CNF-S 



Range: Southern U.S. from Arizona to Florida and Maryland and 
northern Mexico. Populations in the Santa Rita Mountains and 
elsewhere in Arizona are now known as Hexalectris arizonica. 
Habitat: Oak woodlands, on the wooded sides of canyons, and 
on canyon bottoms, on limestone to calcareous sandy or organic 
soils 
Elevation: 3,480–6,950 feet 
Reference(s): AGFD 2005f 



Potential Occurrence: Possible. 
The Project Area is close to known 
populations, and oak trees are 
present. 
 



Effect Determination: The Project is 
linear, requires a narrow corridor for 
construction, and allows for some 
flexibility in trail placement. Impacts 
to sensitive plants would be avoided 
to the extent practicable. The Project 
may impact individuals of this 
species, but is not likely to result in a 
trend toward federal listing or loss of 
viability. 



Texas purple-spike 
(Hexalectris warnockii) 
 
Status: 
CNF-S 



Range: Western Texas, southern New Mexico, southern 
Arizona, and Baja California, Mexico. In Arizona, known only 
from the Chiricahua, Mule, and Huachuca Mountains. 
Habitat: In humus beneath rocks and fallen oaks along 
streambeds in shady canyon bottoms 
Elevation: 5,000–7,000 feet 
Reference(s): AGFD 2001k 



Potential Occurrence: None. The 
Project Area is outside the reported 
geographic range and has no 
suitable habitat. 
 



Effect Determination: The Project 
will have no effect on this species or 
its habitat. 
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Table 2. U.S. Forest Service sensitive species present in Pima County, Arizona, potential occurrence, and effect 
determination. Species lists from USDA-FS (2007a and 2007b). Species included in Table 1 are not repeated here. Species 
highlighted in gray are known or have the potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) Potential Occurrence* in Project 
Area and Effect Determination 



Rusby hawkweed 
(Hieracium abscissum [= 
H. rusbyi]) 
 
Status: 
CNF-S 



Range: Southeastern Arizona, southwestern New Mexico, and 
Chihuahua, Mexico. In Arizona, known only from the Santa 
Catalina, Pinaleño, Chiricahua, and Huachuca Mountains. 
 
Habitat: Mixed conifer forests at high elevations 
 
Elevation: 8,800–9,300 feet 
 
Reference(s): AGFD 2004e; ARPC 2001 



Potential Occurrence: None. The 
Project Area has no suitable habitat 
and is outside the reported 
geographic range. 
 
Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



New Mexico bitterweed 
(Hymenoxys ambigens 
var. neomexicana) 
 
Status: 
CNF-S 



Range: This variety found only in Hidalgo County, New Mexico 
 
Habitat: No information 
 
Elevation: No information 
 
Reference(s): NatureServe 2012; SEINet 2012 



Potential Occurrence: None. The 
Project Area is outside the reported 
geographic range. 
 
Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Spiderleaf 
(Ipomoea tenuiloba var. 
lemmonii) (formerly 
Ipomoea lemmonii) 
 
Status: 
CNF-S 



Range: Present in mountain ranges in southeastern Arizona 
 
Habitat: Shallow sandy or gravelly soil on bedrock terraces, 
rocky canyons, or shaded mountains. Oak woodlands and 
pinyon-juniper woodlands. 
 
Elevation: 4,020–7,025 feet 
 
Reference(s): AGFD 2000d; NatureServe 2012 



Potential Occurrence: Possible. 
The Project Area is within the known 
geographic range and suitable 
habitat is present. 
 
Effect Determination: The Project is 
linear, requires a narrow corridor for 
construction, and allows for some 
flexibility in trail placement. Impacts 
to sensitive plants would be avoided 
to the extent practicable. The Project 
may impact individuals of this 
species, but is not likely to result in a 
trend toward federal listing or loss of 
viability. 



Lemon lily 
(Lilium parryi) 
 
Status: 
USFS-S 
AZ-SR 



Range: Southern Arizona, southern California, and northern 
Sonora. Known to be present in the Santa Rita, Huachuca, and 
Chiricahua Mountains. 
 
Habitat: Montane conifer forest, mesic, shady canyon bottoms 
along perennial streams or adjacent hillside springs. Sandy soil 
that is high in organic material and remains saturated year-
round. 
 
Elevation: 5,500–7,800 feet 
 
Reference(s): AGFD 2001l 



Potential Occurrence: None. The 
Project Area has no suitable habitat. 
 
Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Chiricahua mudwort 
(Limosella pubiflora) 
 
Status: 
CNF-S 



Range: Southeastern Arizona and southwestern New Mexico. In 
Arizona, known only from the Chiricahua Mountains, but no 
known extant populations remain in Arizona. 
 
Habitat: Cienegas, springs, streams, pond margins 
 
Elevation: Unknown 
 
Reference(s): NatureServe 2012 



Potential Occurrence: None. The 
Project Area has no suitable habitat 
and no known extant populations 
remain in Arizona. 
 
Effect Determination: The Project 
will have no effect on this species or 
its habitat. 





http://www.itis.gov/servlet/SingleRpt/SingleRpt?search_topic=TSN&search_value=531500


http://www.itis.gov/servlet/SingleRpt/SingleRpt?search_topic=TSN&search_value=531500
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Table 2. U.S. Forest Service sensitive species present in Pima County, Arizona, potential occurrence, and effect 
determination. Species lists from USDA-FS (2007a and 2007b). Species included in Table 1 are not repeated here. Species 
highlighted in gray are known or have the potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) Potential Occurrence* in Project 
Area and Effect Determination 



Alamos deervetch 
(Lotus alamosanus) 
 
Status: 
CNF-S 



Range: Southern Arizona and northwestern Mexico. In Arizona, 
known only from Bear Valley or Sycamore Canyon, and the 
Pajarito Mountains in Santa Cruz County. 



Habitat: Wet soil or sand in springs, seeps, and streams of 
canyons or meadows 



Elevation: About 4,000 feet 



Reference(s): Kearney and Peebles 1960; SEINet 2012; 
NatureServe 2012 



Potential Occurrence: None. The 
Project Area is outside the reported 
geographic range and has no 
suitable habitat. 
 
Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Huachuca Mountain 
lupine 
(Lupinus huachucanus) 
 
Status: 
USFS-S 



Range: Southern Arizona and northwestern Mexico. In Arizona, 
known to be present in the Santa Rita, Huachuca, and 
Chiricahua Mountains. 



Habitat: Pine forests on moderate to steep slopes 



Elevation: 5,000–6,700 feet 



Reference(s): AGFD 2000e 



Potential Occurrence: None. The 
Project Area has no pine forest 
habitat. 
 
Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Lemmon’s lupine 
(Lupinus lemmonii) 
 
Status: 
CNF-S 



Range: Reported from several mountain ranges of Arizona; also 
from Sonora and Chihuahua 



Habitat: Desert grassland, oak-juniper woodlands, pine forests, 
sandy ridges, sandy washes 



Elevation: 4,000–6,000 feet 



Reference(s): Kearney and Peebles 1960; ARPC 2001; SEINet 
2012 



Potential Occurrence: Possible. 
The Project Area is within the 
reported geographic range and 
suitable habitat is present. 
 
Effect Determination: The Project is 
linear, requires a narrow corridor for 
construction, and allows for some 
flexibility in trail placement. Impacts 
to sensitive plants would be avoided 
to the extent practicable. The Project 
may impact individuals of this 
species, but is not likely to result in a 
trend toward federal listing or loss of 
viability. 



Supine bean 
(Macroptilium supinum) 
(=Phaseolus supinus) 
 
Status: 
CNF-S 



Range: Reported from the Atascosa, Pajarito, San Luis, and 
Patagonia Mountains, and the southern Santa Cruz River 
drainage 



Habitat: Ridgetops and gentle slopes, semidesert grassland or 
grassy openings in oak-juniper woodland 



Elevation: 3,600–4,900 feet 



Reference(s): ARPC 2001 



Potential Occurrence: Unlikely. The 
Project Area is outside the reported 
geographic range, but suitable 
habitat is present. 
 
Effect Determination: The Project is 
unlikely to have an effect on this 
species or its habitat. 



Counter clockwise 
fishhook cactus 
(Mammillaria mainiae) 
 
Status: 
USFS-S 
AZ-SR 



Range: Restricted to the western slope of the Baboquivari 
Mountains 



Habitat: Sonoran Desertscrub, Semidesert Grassland, Madrean 
Evergreen Woodland, bajadas, washes, valleys, alluvial fans 



Elevation: 2,000–4,000 feet 



Reference(s): AGFD 2004f 



Potential Occurrence: None. The 
Project Area is outside the reported 
geographic range. 
 
Effect Determination: The Project 
will have no effect on this species or 
its habitat. 
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Table 2. U.S. Forest Service sensitive species present in Pima County, Arizona, potential occurrence, and effect 
determination. Species lists from USDA-FS (2007a and 2007b). Species included in Table 1 are not repeated here. Species 
highlighted in gray are known or have the potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) Potential Occurrence* in Project 
Area and Effect Determination 



Arizona manihot 
(Manihot davisiae) 
 
Status: 
USFS-S 



Range: Known to be present in the Baboquivari, Santa Catalina, 
and Santa Rita Mountains 
 
Habitat: Semidesert Grassland, limestone slopes 
 
Elevation: 3,500–4,000 feet 
 
Reference(s): ARPC 2001 



Potential Occurrence: Possible. 
The Project Area is within the known 
geographic range and suitable 
habitat may be present. WestLand 
detected this plant during surveys in 
the Project Area vicinity (WestLand 
2012). 
 
Effect Determination: The Project is 
linear, requires a narrow corridor for 
construction, and allows for some 
flexibility in trail placement. Impacts 
to sensitive plants would be avoided 
to the extent practicable. This plant is 
widely distributed in its range. The 
Project may impact individuals of this 
species, but is not likely to result in a 
trend toward federal listing or loss of 
viability. 



Wiggins milkweed vine 
(Metastelma mexicanum) 
 
Status: 
CNF-S 



Range: Reported from the Atascosa, Pajarito, Patagonia, Mule, 
Baboquivari, Coyote, and Santa Catalina Mountains 
 
Habitat: Open slopes within open oak woodland on granitic 
soils 
 
Elevation: 3,500–5,550 feet 
 
Reference(s): ARPC 2001; AGFD 2000f 



Potential Occurrence: Unlikely. The 
Project Area is outside the reported 
geographic range, but suitable 
habitat may be present. 
 
Effect Determination: The Project is 
unlikely to have an effect on this 
species or its habitat. 



Southwestern muhly 
(Muhlenbergia palmeri) 
(=M. dubioides) 
 
Status: 
USFS-S 



Range: Several mountain ranges of southern Arizona. Known to 
be present in the Santa Rita Mountains. 
 
Habitat: Sonoran Desertscrub, Semidesert Grassland, Madrean 
Evergreen Woodland. Rocky slopes in canyons, along stream 
courses, often on cliffs. 
 
Elevation: 2,750–6,000 feet 
 
Reference(s): AGFD 2000g; ARPC 2001  



Potential Occurrence: Possible. 
The Project Area has suitable 
habitat. This species is known to be 
present in Box Canyon, less than 
3 miles from the Project Area (AGFD 
2012), although no southwestern 
muhly were detected by WestLand 
during surveys of the Project Area 
vicinity in 2010 or 2011 (WestLand 
2012). 
 
Effect Determination: The Project is 
linear, requires a narrow corridor for 
construction, and allows for some 
flexibility in trail placement. Impacts 
to sensitive plants would be avoided 
to the extent practicable. This plant is 
widely distributed in its range. The 
Project may impact individuals of this 
species, but is not likely to result in a 
trend toward federal listing or loss of 
viability. 
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Table 2. U.S. Forest Service sensitive species present in Pima County, Arizona, potential occurrence, and effect 
determination. Species lists from USDA-FS (2007a and 2007b). Species included in Table 1 are not repeated here. Species 
highlighted in gray are known or have the potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) Potential Occurrence* in Project 
Area and Effect Determination 



Sycamore Canyon muhly 
(Muhlenbergia elongata) 
(=M. xerophila) 
 
Status: 
USFS-S 



Range: Santa Catalina, Rincon, Santa Rita, Tumacacori, and 
Baboquivari Mountains and Sycamore Canyon, Arizona 
Habitat: Riparian areas within Sonoran Desertscrub, 
Semidesert Grassland, Madrean Evergreen Woodland. In seeps 
or associated with water. Most often growing in crevices of cliffs, 
bedrock, and other rocks along canyon bottoms; also known 
from rocky canyon slopes in oak, pine-oak, and riparian 
woodlands. 
Elevation: 3,520–6,000 feet 
Reference(s): ARPC 2001 



Potential Occurrence: Possible. The 
Project Area has suitable habitat. This 
species is known to be present in Box 
Canyon less than 3 miles from the 
Project Area (AGFD 2012). 
 



Effect Determination: The Project is 
linear, requires a narrow corridor for 
construction, and allows for some 
flexibility in trail placement. Impacts to 
sensitive plants would be avoided to 
the extent practicable. The Project 
may impact individuals of this species, 
but is not likely to result in a trend to-
ward federal listing or loss of viability. 



Toumey groundsel 
(Packera neomexicana 
var. toumeyi) (=Senecio 
n. var. t.) 
 



Status: 
USFS-S 



Range: This variety is limited to the Chiricahua and Huachuca 
Mountains in Cochise County, possibly in the Pinal Mountains of 
Gila County. Not reported from the Santa Rita Mountains. 
Habitat: Oak chaparral, coniferous woodland 
Elevation: 5,500–9,200 feet 
Reference(s): AGFD 2004g 



Potential Occurrence: None. Project 
Area is outside the reported 
geographic range of this species. 
 



Effect Determination: The Project will 
have no effect on this species or its 
habitat. 



Virlet paspalum 
(Paspalum virletii) 
 
Status: 
CNF-S 



Range: Southern Arizona and Mexico. Arizona specimens from 
Pajarito Mountains and Brawley Wash. 
Habitat: Sandy soil in canyon bottoms 
Elevation: 2,600–3,850 feet 
Reference(s): SEINet 2012; Kearney and Peebles 1960 



Potential Occurrence: None. Project 
Area is outside reported geographic 
distribution. 
 



Effect Determination: The Project will 
have no effect on this species or its 
habitat. 



Arizona passionflower 
(Passiflora foetida var. 
arizonica) 
 
Status: 
USFS-S 



Range: Southern Arizona and Sonora, Mexico. Not known from 
the Santa Rita Mountains. 
Habitat Sonoran Desertscrub, Semidesert Grassland, rocky 
desert hillsides, limestone outcrops, canyons, cliffs, and arroyos 
Elevation: 3,500–5,600 feet 
Reference(s): AGFD 2006d  



Potential Occurrence: None. The 
Project Area is outside the reported 
geographic range. 
 



Effect Determination: The Project will 
have no effect on this species or its 
habitat. 



Beardless chinchweed 
(Pectis imberbis) 
 
Status: 
USFS-S 



Range: Southern Arizona, eastern Sonora, and western 
Chihuahua, Mexico. Known to be present in the Santa Rita 
Mountains. 
Habitat: Open grassland and oak woodland, disturbed areas, 
road cuts 
Elevation: 3,600–6,475 feet 
Reference(s): AGFD 2003h 



Potential Occurrence: Possible. The 
Project Area is within the known 
geographic range and suitable habitat 
is present. This species is known to be 
present within 3 miles of the Project 
Area (AGFD 2012). WestLand 
detected this species within McCleary 
Canyon in the vicinity of the Project 
Area (WestLand 2012). 
 



Effect Determination: The Project is 
linear, requires a narrow corridor for 
construction, and allows for some 
flexibility in trail placement. Impacts to 
sensitive plants would be avoided to the 
extent practicable. This plant is widely 
distributed in its range. The Project may 
impact individuals of this species, but is 
not likely to result in a trend toward 
federal listing or loss of viability. 
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Table 2. U.S. Forest Service sensitive species present in Pima County, Arizona, potential occurrence, and effect 
determination. Species lists from USDA-FS (2007a and 2007b). Species included in Table 1 are not repeated here. Species 
highlighted in gray are known or have the potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) Potential Occurrence* in Project 
Area and Effect Determination 



Three-nerved scurf-pea 
(Pediomelum 
pentaphyllum) 
 
Status: 
CNF-S 



Range: Southern Arizona, southwestern New Mexico, western 
Texas, and Chihuahua, Mexico. Reported from the Chiricahua 
Mountains and Graham County, Arizona. 
Habitat: Desert grasslands, associated with mesquite 
Elevation: 3,600–4,500 feet 
Reference(s): AGFD 2001m; SEINet 2012 



Potential Occurrence: None. The 
Project Area is outside the reported 
geographic range. 
 



Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Catalina beardtongue 
(Penstemon discolor) 
 
Status: 
USFS-S 
AZ-HS 



Range: Not reported from the Santa Rita Mountains 
Habitat: Bedrock openings in chaparral or pine-oak woodland 
Elevation: 4,400–7,200 feet 
Reference(s): ARPC 2001 



Potential Occurrence: None. The 
Project Area is outside the reported 
geographic range and has no 
suitable habitat. 
 



Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Chiricahua rockdaisy 
(Perityle cochisensis) 
 
Status: 
CNF-S 



Range: Known only from the Chiricahua and Dos Cabezas 
Mountains 
Habitat: Moist north-facing cliff faces 
Elevation: 5,500–7,000 feet 
Reference(s): ARPC 2001 



Potential Occurrence: None. The 
Project Area is outside the reported 
geographic range and has no 
suitable habitat. 
 



Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Broad-leaf ground-cherry 
(Physalis latiphysa) 
 
Status: 
USFS-S 



Range: Southern Arizona endemic with few known locations. 
Not reported from the Santa Rita Mountains. 
Habitat: Desertscrub or grassland, washes, in the shade of 
shrubs or boulders, on granitic, gravelly soils 
Elevation: 3,000–4,700 feet 
Reference(s): AGFD 2004h 



Potential Occurrence: None. The 
Project Area is outside the reported 
geographic range. 
 



Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Hinkley polemonium 
(Polemonium 
pauciflorum ssp. 
hinckleyi) 
 
Status: 
CNF-S 



Range: Only 11 populations in the U.S., including Arizona and 
Texas. Arizona populations limited to Cochise County. 
Habitat: Moist, humusy soils derived from igneous substrates 
along streams in shaded canyons, in pine-oak-juniper, oak, or fir 
forests; also occasionally on loose talus in oak forests. 
Elevation: No information 
Reference(s): NatureServe 2012 



Potential Occurrence: None. The 
Project Area is outside the reported 
geographic range and has no 
suitable habitat. 
 



Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



White-flowered cinquefoil 
(Potentilla albiflora) 
 
Status: 
CNF-S 



Range: Known only from the Pinaleño Mountains 
Habitat: Open, coniferous forests and rocky slopes 
Elevation: 7,500–9,500 feet 
Reference(s): Kearney and Peebles 1960; NatureServe 2012 



Potential Occurrence: None. The 
Project Area is outside the reported 
geographic range and below the 
known elevation range. 
 



Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Chiricahua cinquefoil 
(Potentilla rhyolitica var. 
rhyolitica) 
 
Status: 
CNF-S 



Range: Endemic to summit areas of the Santa Rita and 
Huachuca Mountains 
Habitat: Crevices of rhyolitic and quartzitic outcrops in open 
pine forests 
Elevation: 8,500–9,500 feet 
Reference(s): Ertter 2007 



Potential Occurrence: None. The 
Project Area is outside the known 
geographic range and has no 
suitable habitat. 
 



Effect Determination: The Project 
will have no effect on this species or 
its habitat. 
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Table 2. U.S. Forest Service sensitive species present in Pima County, Arizona, potential occurrence, and effect 
determination. Species lists from USDA-FS (2007a and 2007b). Species included in Table 1 are not repeated here. Species 
highlighted in gray are known or have the potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) Potential Occurrence* in Project 
Area and Effect Determination 



Huachuca cinquefoil 
(Potentilla rhyolitica var. 
chiricahuensis) 
 
Status: 
USFS-S 



Range: Endemic to upper elevations of the Chiricahua 
Mountains 
Habitat: Rocky openings in mixed conifer forests 
Elevation: 8,900–9,500 feet 
Reference(s): Ertter 2007 



Potential Occurrence: None. The 
Project Area is outside the known 
geographic range and has no 
suitable habitat. 
 
Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Mexican tansy aster 
(Psilactis gentryi) (= 
Machaeranthera 
mexicana) 
 
Status: 
CNF-S 



Range: Southern Arizona and Chihuahua to central Mexico. In 
Arizona, restricted to the Huachuca Mountains. 
Habitat: Moist habitats, highland meadows, fields, roadsides, 
and stream and lake margins 
Elevation: 5,900–9,180 feet 
Reference(s): AGFD 2004i 



Potential Occurrence: None. The 
Project Area is outside the known 
geographic range and has no 
suitable habitat. 
 
Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Whisk fern 
(Psilotum nudum) 
 
Status: 
CNF-S 
AZ-HS 



Range: Found from North Carolina to Texas, Arizona, and 
California. Most Arizona specimens are from Sycamore Canyon, 
the Pajarito Mountains, and one from the Rincon Mountains. 
Habitat: Rock crevices, on trees, and on ground 
Elevation: Up to 4,000 feet 
Reference(s): NatureServe 2012; SEINet 2012 



Potential Occurrence: None. The 
Project Area is outside the reported 
geographic range and above the 
known elevation range. 
 
Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Blumer’s (Chiricahua 
Mountain) dock 
(Rumex orthoneurus) 
 
Status: 
CNF-S 



Range: East-central to southeastern Arizona and New Mexico. 
Not reported from the Santa Rita Mountains. 
Habitat: Mid- to high-elevation wetlands with moist organic 
soil adjacent to perennial springs or streams in canyons or 
meadows 
Elevation: 4,480–9,660 feet 
Reference(s): AGFD 2002d; ARPC 2001 



Potential Occurrence: None. The 
Project Area is outside the known 
geographic range and has no 
suitable habitat. 
 
Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Galiuro (Aravaipa) sage 
(Salvia amissa) 
 
Status: 
CNF-S 



Range: South-central Arizona in the Galiuro and Superstition 
Mountains. Historical records from Santa Catalina Mountains. 
Habitat: Upper floodplain terraces in shady canyon bottoms 
near streams in understories of mature sycamore, ash, walnut, 
and mesquite. 
Elevation: 1,500–5,000 feet 
Reference(s): AGFD 2002e; ARPC 2001 



Potential Occurrence: None. The 
Project Area is outside the known 
geographic range and has no 
suitable habitat. 
 
Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Chiricahua Mountain 
brookweed 
(Samolus vagans) 
 
Status: 
USFS-S 



Range: Most records of occurrences are from the Huachuca 
and Chiricahua Mountains. Known to be present in the Santa 
Rita Mountains. The closest reported location is at Robinson 
Spring in Florida Canyon, about 8 miles from the Project Area. 
Habitat: Wet, sandy soil 
Elevation range 3,500–6,000 feet 
Reference(s): SEINet 2012 



Potential Occurrence: Unlikely. The 
Project Area does not contain the 
required habitat to support this 
species. 
 
Effect Determination: The Project is 
unlikely to have an effect on this 
species or its habitat. 
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Table 2. U.S. Forest Service sensitive species present in Pima County, Arizona, potential occurrence, and effect 
determination. Species lists from USDA-FS (2007a and 2007b). Species included in Table 1 are not repeated here. Species 
highlighted in gray are known or have the potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) Potential Occurrence* in Project 
Area and Effect Determination 



Huachuca Mountain 
ragwort 
(Senecio multidentatus 
var. huachucanus) 
 
Status: 
USFS-S 



Range: Found in the Santa Rita, Huachuca, and Chiricahua 
Mountains 
Habitat: Steep, rocky, high-elevation mountain slopes and in 
canyon bottoms within pine-oak or mixed-conifer-dominated 
forests; moist loam soils associated with granite rock 
outcroppings and/or stabilized talus 
Elevation: 7,000–9,500 feet 
Reference(s): AGFD 2004j 



Potential Occurrence: None. The 
Project Area is outside the known 
geographic range and has no 
suitable habitat. 
 
Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Nodding blue-eyed grass 
(Sisyrinchium cernuum) 
 
Status: 
USFS-S 



Range: Records from several mountain ranges in southeastern 
Arizona, with most records from Rincon Mountains. One 
specimen from Big Casa Blanca Canyon in the Santa Rita 
Mountains. 
Habitat: Pine-oak woodlands, wet edges of flowing streams or 
springs 
Elevation: 3,300–9,000 feet 
Reference(s): SEINet 2012 



Potential Occurrence: None. The 
Project Area does not contain 
suitable habitat. 
 
Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Porsild’s starwort 
(Stellaria porsildii) 
 
Status: 
CNF-S 



Range: Southeastern Arizona and a single peak in 
southwestern New Mexico. In Arizona, restricted to the 
Chiricahua Mountains. 
Habitat: Partially shaded understory of pine, Douglas fir, and 
oak; also in open meadows 
Elevation:7,000–9,200 feet 
Reference(s): AGFD 2004k 



Potential Occurrence: None. The 
Project Area is outside the known 
geographic range and has no 
suitable habitat. 
 
Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Lemmon’s stevia 
(Stevia lemmonii) 
 
Status: 
USFS-S 



Range: Reported from the Santa Rita Mountains 
Habitat: Oak and pine-oak forests and woodlands, rocky canyon 
slopes, ravines streambeds 
Elevation: 3,000–5,500 feet 
Reference(s): AGFD 2004l 



Potential Occurrence: Possible. 
The Project Area is within the known 
geographic range of this species and 
suitable habitat is present. 
 
Effect Determination: The Project is 
linear, requires a narrow corridor for 
construction, and allows for some 
flexibility in trail placement. Impacts 
to sensitive plants would be avoided 
to the extent practicable. The Project 
may impact individuals of this 
species, but is not likely to result in a 
trend toward federal listing or loss of 
viability. 



Pinos Altos flameflower 
(Talinum humile) 
 
Status: 
CNF-S 



Range: Primarily southwestern New Mexico and Durango and 
Chihuahua, Mexico. Only two known populations in Arizona, 
both southeast of Sonoita in the Canelo Hills. 
Habitat: Dry, shallow, gravelly, well-drained, rhyolitic soil 
terraces, often overlying bedrock. Known populations occur in 
Semidesert Grassland/Madrean Evergreen Woodland transition 
communities in Arizona. 
Elevation: 4,000–8,000 feet 
Reference(s): AGFD 2004s 



Potential Occurrence: Unlikely. The 
Project Area is outside the reported 
geographic range, but suitable 
habitat is present. 
 
Effect Determination: The Project is 
unlikely to have an effect on this 
species or its habitat. 
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Table 2. U.S. Forest Service sensitive species present in Pima County, Arizona, potential occurrence, and effect 
determination. Species lists from USDA-FS (2007a and 2007b). Species included in Table 1 are not repeated here. Species 
highlighted in gray are known or have the potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) Potential Occurrence* in Project 
Area and Effect Determination 



Tepic flameflower 
(Talinum marginatum) 
 
Status: 
CNF-S 



Range: Southeastern Arizona and the Sierra Madre Occidental 
of Mexico. In the U.S., limited to a few isolated populations in the 
Huachuca Mountains. 
Habitat: Mountainous areas with pine-oak woodland and areas 
of low rolling hills dissected by narrow, steep-walled canyons at 
the transition zone between Madrean Evergreen Woodland 
communities and Semidesert Grassland communities. 
Elevation: 5,000–7,025 feet 
Reference(s): AGFD 2004m 



Potential Occurrence: None. The 
Project Area is outside the reported 
geographic range of this species. 
 
Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Aravaipa woodfern 
(Thelypteris puberula 
var. sonorensis) 
 
Status: 
CNF-S 



Range: Arizona, California, and western Mexico. Found in 
several widely scattered locations in Arizona. Not reported from 
the Santa Rita Mountains. 
Habitat: Moist soil in the shade of boulders in mesic canyons. 
On riverbanks and in seepage areas and meadow habitats. 
Elevation: 2,220–4,500 feet 
Reference(s): AGFD 2004n 



Potential Occurrence: None. 
Project Area is outside reported 
range and has no suitable habitat. 
 
Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Sonoran noseburn 
(Tragia laciniata) 
 
Status: 
USFS-S 



Range: Southeastern Arizona, Sonora, and Chihuahua. Known 
to be present in the Santa Rita Mountains. 
Habitat: Open oak and mixed-coniferous woodlands, streams 
and canyon bottoms, shaded hillsides 
Elevation: 3,500–5,680 feet 
Reference(s): AGFD 2004o 



Potential Occurrence: Possible. 
The Project Area is within the known 
geographic range and suitable 
habitat is present. This species has 
been reported within 3 miles of the 
Project Area (AGFD 2012). 
 
Effect Determination: The Project is 
linear, requires a narrow corridor for 
construction, and allows for some 
flexibility in trail placement. Impacts 
to sensitive plants would be avoided 
to the extent practicable. The Project 
may impact individuals of this 
species, but is not likely to result in a 
trend toward federal listing or loss of 
viability. 



Mogollon clover 
(Trifolium longipes ssp. 
neurophyllum) 
 
Status: 
CNF-S 



Range: Restricted to the White Mountains in eastern Arizona 
and the Mogollon Mountains in western New Mexico 
Habitat: Permanently wet meadows, springs, and along streams 
Elevation: 6,500–9,000 feet 
Reference(s): AGFD 2002f 



Potential Occurrence: None. The 
Project Area is outside the known 
geographic range and has no 
suitable habitat. 
 
Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Tumamoc globeberry 
(Tumamoca macdougalii) 
 
Status: 
USFS-S 
AZ-SR 



Range: Southern Arizona and northwestern Mexico 



Habitat: Sonoran Desertscrub, sandy washes of hills and 
valleys, xeric conditions 
Elevation: Below 3,000 feet 
Reference(s): AGFD 2004p 



Potential Occurrence: None. The 
Project Area is above the reported 
elevation limit for this species and 
has no suitable habitat. 
 
Effect Determination: The Project 
will have no effect on this species or 
its habitat. 
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Table 2. U.S. Forest Service sensitive species present in Pima County, Arizona, potential occurrence, and effect 
determination. Species lists from USDA-FS (2007a and 2007b). Species included in Table 1 are not repeated here. Species 
highlighted in gray are known or have the potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) Potential Occurrence* in Project 
Area and Effect Determination 



Limestone Arizona 
rosewood 
(Vauquelinia californica 
ssp. pauciflora) 
 
Status: 
CNF-S 



Range: Southeastern Arizona, southwestern New Mexico, and 
several states in Mexico. In Arizona, known from only three 
locations in Guadalupe Canyon, Cochise County. 
Habitat: Low mountains and foothills, often on limestone 
Elevation: 4,000–4,500 feet 
Reference(s): SEINet 2012; NatureServe 2012; AGFD 1998 



Potential Occurrence: None. The 
Project Area is approximately 
100 miles from the only known 
populations in Guadalupe Canyon. 
 



Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Shade violet 
(Viola umbraticola) 
 
Status: 
USFS-S 



Range: Southern Arizona and northern Mexico. Known to be 
present in the Santa Rita Mountains. 
Habitat: Shady areas in canyon bottoms, usually in riparian 
ponderosa pine stands 
Elevation: 5,200–7,500 feet 
Reference(s): AGFD 2004q 



Potential Occurrence: None. The 
Project Area has no suitable habitat. 
 



Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



INSECTS 
Huachuca giant skipper 
(Agathymus evansi) 
 
Status: 
CNF-S 



Range: Restricted to the Huachuca Mountains 
Habitat: Mixed pine-oak-juniper woodland with stands of its 
host, Agave parryi var. huachucensis. May also use Agave 
palmeri. 
Elevation: 5,600–5,800 feet 
Reference(s): AGFD 2001n 



Potential Occurrence: None. The 
Project Area is the outside reported 
geographic range. 
 



Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Sabino Canyon 
damselfly 
(Argia sabino) 
 
Status: 
USFS-S 



Range: Known only from the Santa Catalina Mountains 
Habitat: Upper Sonoran riparian, sycamore and ash 
Elevation: 3,000–5,000 feet 
Reference(s): AGFD 2001o 



Potential Occurrence: None. The 
Project Area is outside the reported 
geographic range. 
 



Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Cestus skipper 
(Atrytonopsis cestus) 
 
Status: 
CNF-S 



Range: Primarily the Baboquivari Mountains and adjacent 
foothills; also reported from the Atacosa, Tumacacori, Santa 
Catalina, and Galiuro Mountains 
Habitat: Upper limits of the saguaro belt, as it blends into 
mesquite grassland 
Elevation: Unknown 
Reference(s): AGFD 2002g 



Potential Occurrence: None. The 
Project Area is outside the reported 
geographic range. 
 



Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Chiricahua water 
scavenger beetle 
(Cymbiodyta arizonica) 
 
Status: 
CNF-S 



Range: Restricted to Chiricahua Mountains 
Habitat: Larvae and adults are aquatic, most often found along 
water's edge. Pupation occurs in moist soil along water's edge. 
Elevation: Unknown 
Reference(s): AGFD 2003i 



Potential Occurrence: None. The 
Project Area is outside the reported 
geographic range. 
 



Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Pinaleño monkey 
grasshopper 
(Eumorsea pinaleño) 
 
Status: 
CNF-S 



Range: Restricted to Pinaleño Mountains. Known from only four 
specimens. Lack of wings limits dispersal ability. 
Habitat: Spruce-fir forest 
Elevation: Above 9,000 feet 
Reference(s): AGFD 2001p 



Potential Occurrence: None. The 
Project Area is outside the reported 
geographic range and has no 
suitable habitat. 
 



Effect Determination: The Project 
will have no effect on this species or 
its habitat. 
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Table 2. U.S. Forest Service sensitive species present in Pima County, Arizona, potential occurrence, and effect 
determination. Species lists from USDA-FS (2007a and 2007b). Species included in Table 1 are not repeated here. Species 
highlighted in gray are known or have the potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) Potential Occurrence* in Project 
Area and Effect Determination 



Stephan’s heterelmis 
riffle beetle 
(Heterelmis stephani) 
 
Status: 
CNF-S 



Range: Total range limited to Bog, Kent, and Sylvester Springs, 
all in Madera Canyon in the Santa Rita Mountains 
Habitat: Waterlogged, decomposing wood, leaf litter, and 
detritus in small seeps and springs 
Elevation: 5,000–7,000 feet 
Reference(s): AGFD 2002h 



Potential Occurrence: None. The 
Project Area is outside the reported 
geographic range and has no 
suitable habitat. 
 



Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Arizona snaketail 
(Ophiogomphus 
arizonicus) 
 
Status: 
CNF-S 



Range: Mountains of eastern Arizona and western New Mexico, 
typically from the Huachuca Mountains 
Habitat: Swift rocky mountain streams in pine woodland with silt 
for larval habitat 
Elevation: Unknown 
Reference(s): AGFD 2002i 



Potential Occurrence: None. The 
Project Area is outside the reported 
geographic range and has no 
suitable habitat. 
 



Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Four-spotted skipperling 
(Piruna polingii) 
 
Status: 
CNF-S 



Range: Central Arizona and New Mexico south into Mexico 
Habitat: Moist woodland openings with lush vegetation, 
meadows, and ravines and stream sides in the mountains 
Elevation: Unknown 
Reference(s): AGFD 2002j 



Potential Occurrence: None. The 
Project Area has no suitable habitat. 
 



Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



SNAILS 
Huachuca springsnail 
(Pyrgulopsis thompsoni) 
 
Status: 
CNF-S 



Range: Found in springs and cienegas in and around the 
Huachuca Mountains and the Canelo Hills 
Habitat: Marshy areas characterized by various aquatic and 
emergent plant species that occur within plains grasslands, oak 
and pine-oak woodlands, and coniferous forest vegetation 
communities 
Elevation: 4,500–7,000 feet 
Reference(s): AGFD 2003j 



Potential Occurrence: None. The 
Project Area is outside the reported 
geographic range and has no 
suitable habitat. 
 



Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Clark Peak talussnail 
(Sonorella christenseni) 
 
Status: 
CNF-S 



Range: Restricted to Clark Peak in the Pinaleño Mountains 
Habitat: Rockslides 
Elevation: 6,520–9,100 feet 
Reference(s): AGFD 2003k 



Potential Occurrence: None. The 
Project Area is outside the reported 
geographic range and has no 
suitable habitat. 
 



Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Mimic talussnail 
(Sonorella imitator) 
 
Status: 
CNF-S 



Range: Restricted to Clark Peak in the Pinaleño Mountains 
Habitat: Rockslides 
Elevation: 6,680–10,280 feet 
Reference(s): AGFD 2003l 



Potential Occurrence: None. The 
Project Area is outside the reported 
geographic range and has no 
suitable habitat. 
 



Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Pinaleño talussnail 
(Sonorella grahamensis) 
 
Status: 
CNF-S 



Range: Restricted to the northeastern slope of Mt. Graham 
south to the vicinity of the Arcadia Campground in the Pinaleño 
Mountains 
Habitat: Rockslides 
Elevation: 6,000–10,000 feet 
Reference(s): AGFD 2003m 



Potential Occurrence: None. The 
Project Area is outside the reported 
geographic range and has no 
suitable habitat. 
 



Effect Determination: The Project 
will have no effect on this species or 
its habitat. 
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Table 2. U.S. Forest Service sensitive species present in Pima County, Arizona, potential occurrence, and effect 
determination. Species lists from USDA-FS (2007a and 2007b). Species included in Table 1 are not repeated here. Species 
highlighted in gray are known or have the potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) Potential Occurrence* in Project 
Area and Effect Determination 



Wet Canyon talussnail 
(Sonorella macrophallus) 
 
Status: 
CNF-S 



Range: Restricted to Wet Canyon on the northeastern slope of 
the Pinaleño Mountains 



Habitat: Talus slopes near the canyon bottom along a perennial 
reach 



Elevation: 6,050–7,400 feet 



Reference(s): AGFD 2004r 



Potential Occurrence: None. The 
Project Area is outside the reported 
geographic range and has no 
suitable habitat. 
 
Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Talussnail (no common 
name) 
(Sonorella hachitana 
Peloncillensis) 
 
Status: 
CNF-S 



Range: Restricted to Skull Canyon on the western slope of the 
Peloncillo Mountains, New Mexico 



Habitat: Steep slopes in the canyon 



Elevation: No information 



Reference(s): BISON-M 2012 



Potential Occurrence: None. The 
Project Area is outside the reported 
geographic range and has no 
suitable habitat. 
 
Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Bearded mountainsnail 
(Oreohelix barbata) 
 
Status: 
CNF-S 



Range: Restricted to the Mogollon Mountains of New Mexico 
and the Chiricahua Mountains of Arizona 



Habitat: Found in rock rubble with an abundance of leaf litter 
from deciduous trees along creeks in canyon bottoms 



Elevation: No information 



Reference(s): BISON-M 2012 



Potential Occurrence: None. The 
Project Area is outside the reported 
geographic range and has no 
suitable habitat. 
 
Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Pinaleño mountainsnail 
(Oreohelix grahamensis) 
 
Status: 
CNF-S 



Range: Found between Clark Peak and Heliograph Peak in the 
Pinaleño Mountains 



Habitat: Found in leaf litter in and around talus 



Elevation: 6,590–10,080 feet 



Reference(s): AGFD 2003n 



Potential Occurrence: None. The 
Project Area is outside the reported 
geographic range and has no 
suitable habitat. 
 
Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



FISH 
Longfin dace 
(Agosia chrysogaster) 
 
Status: 
CNF-S 



Range: Widespread in the Bill Williams and Gila River 
drainages. Rio Yaqui form restricted to San Bernardino National 
Wildlife Refuge and streams in the Chiricahua Mountains and 
Sulphur Springs Valley. 



Habitat: Wide habitat range, from intermittent hot low-desert 
streams to clear and cool brooks at higher elevations. Can 
tolerate high temperatures and low dissolved oxygen. 



Elevation: Usually below 4,900 feet 



Reference(s): AGFD 2006e 



Potential Occurrence: None. The 
Project Area has no suitable aquatic 
habitat. 
 
Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Mexican stoneroller 
(Campostoma ornatum) 
 
Status: 
USFS-S 
AZ-WSC 



Range: Widespread in Mexico. In Arizona, now known only from 
Rucker Canyon and San Bernardino Creek. 



Habitat: Shallow riffles and runs over gravel/cobble substrates 



Elevation: 2,625 to 6,560 feet 



Reference(s): AGFD 2003o 



Potential Occurrence: None. The 
Project Area has no suitable aquatic 
habitat. 
 



Effect Determination: The Project 
will have no effect on this species or 
its habitat. 
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Table 2. U.S. Forest Service sensitive species present in Pima County, Arizona, potential occurrence, and effect 
determination. Species lists from USDA-FS (2007a and 2007b). Species included in Table 1 are not repeated here. Species 
highlighted in gray are known or have the potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) Potential Occurrence* in Project 
Area and Effect Determination 



Desert sucker 
(Catostomus clarki) 
 
Status: 
CNF-S 



Range: The Colorado River and tributaries in Utah, Nevada, and 
Arizona 
Habitat: Rapids and flowing pools of streams and rivers 
primarily over bottoms of gravel-rubble with sandy silt in the 
interstices. Adults live in pools, moving at night to swift riffles 
and runs to feed. 
Elevation: 480–8,840 feet 
Reference(s): AGFD 2002k 



Potential Occurrence: None. The 
Project Area has no suitable aquatic 
habitat. 
 



Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Sonora sucker 
(Catostomus insignis) 
 
Status: 
CNF-S 



Range: The Gila and Bill Williams river drainages in Arizona, 
New Mexico, and northern Sonora 
Habitat: Occupies a variety of habitats from warm water rivers 
to trout streams, with an affinity for gravelly or rocky pools, or at 
least for relatively deep, quiet waters 
Elevation: 1,210 to 8,730 feet 
Reference(s): AGFD 2002l 



Potential Occurrence: None. The 
Project Area has no suitable aquatic 
habitat. 
 



Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



AMPHIBIANS 
Great Plains 
narrowmouth toad 
(Gastrophryne olivacea) 
 
Status: 
CNF-S 



Range: Southern Great Plains to central Mexico. In Arizona, 
from western Santa Cruz County north and west to Maricopa 
County, and Ajo in Pima County. Not known from the Santa Rita 
Mountains. 
Habitat: Mesquite semidesert grassland to oak woodland, in the 
vicinity of streams, springs, and rain pools. More terrestrial than 
aquatic in habits. Can be found in deep, moist crevices or 
burrows, often with various rodents, and under large flat rocks, 
dead wood, and other debris near water. 
Elevation: 1,400–4,700 feet 
Reference(s): AGFD 2003p 



Potential Occurrence: None. The 
Project Area is outside the reported 
geographic range and has little 
suitable habitat. 
 



Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Western barking frog 
(Craugastor 
[Eleutherodactylus] 
augusti cactorum) 
 
Status: 
USFS-S 
AZ-WSC 



Range: Southern Arizona and northeastern Sonora. Reported 
from the Santa Rita Mountains. 
Habitat: Madrean Evergreen Woodland, crevices in cliffs and 
large rock outcroppings, particularly limestone, rhyolite, and 
granite. Spends daylight hours in crevices, caves, mines, wells, 
and rock piles. 
Elevation: 4,200–6,200 feet 
Reference(s): AGFD 2009b 



Potential Occurrence: None. The 
Project Area has no suitable bedrock 
habitat. 
 



Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Ramsey Canyon leopard 
frog 
(Rana subaquavocalis) 
 
Status: 
USFS-S 



Range: Range limited to eastern side of the Huachuca 
Mountains. This taxon is now considered a race of the 
Chiricahua leopard frog (Lithobates chiricahuensis). 
Habitat: Aquatic systems, including springs, cienegas, earthen 
tanks, small creeks, and slack waters of main-stem rivers 
Elevation: 4,750–6,400 feet 
Reference(s): AGFD 2011h; ITIS 2012 



Potential Occurrence: None. The 
Project Area is outside this race’s 
range. L. chiricahuensis is known 
from stock tanks in the vicinity of the 
Project Area. However, the Ramsey 
Canyon race does not occur in the 
Project Area. 
 



Effect Determination: The Project 
will have no effect on this species or 
its habitat. 
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Table 2. U.S. Forest Service sensitive species present in Pima County, Arizona, potential occurrence, and effect 
determination. Species lists from USDA-FS (2007a and 2007b). Species included in Table 1 are not repeated here. Species 
highlighted in gray are known or have the potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) Potential Occurrence* in Project 
Area and Effect Determination 



Lowland leopard frog 
(Lithobates [Rana] 
yavapaiensis) 
 
Status: 
USFS-S 
AZ-WSC 



Range: Central and southeastern Arizona, southwestern New 
Mexico, and northwestern Mexico 



Habitat: Sonoran Desertscrub to Madrean Evergreen 
Woodland. Permanent or semi-permanent water along streams 
with dense vegetation such as cottonwoods and willows. Also in 
ponds, cienegas, springs, cattle tanks, wetlands, and ditches. 



Elevation: 480–6,200 feet 



Reference(s): Brennan and Holycross 2006; AGFD 2006f 



Potential Occurrence: Possible. 
L yavapaiensis may overlap with L. 
chiricahuensis in the lower elevations 
of the Project Area where suitable 
habitat is present. L. yavapaiensis is 
present in the region. This species 
has been reported within 3 miles of 
the Project Area (AGFD 2012). 
 



Effect Determination: The Project 
would not impact surface water 
features or individual frogs. The 
Project will have no effect on this 
species or its habitat. 



Tarahumara frog 
(Rana tarahumarae) 
 
Status: 
USFS-S 
AZ-WSC 



Range: Extirpated from Arizona in the1980s. An experimental 
population was established in one drainage in the Santa Rita 
Mountains in 2004. 



Habitat: Canyons and deep drought-resistant plunge pools 
formed among boulders or in bedrock. Habitats are located 
within oak, pine-oak woodlands. 



Elevation: 1,500–6,100 feet 



Reference(s): AGFD 2006g; Brennan and Holycross 2006 



Potential Occurrence: None. No 
natural populations remain in 
Arizona. 
 



Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



REPTILES 
Yuman desert fringe-toed 
lizard 
(Uma rufopunctata) 
 
Status: 
AZ-WSC 



Range: Southwestern Arizona and adjacent Mexico 



Habitat: Lower Colorado River Desertscrub, dunes, and sandy 
flats with sparse vegetation. Restricted to the southwestern 
corner of the state. 



Elevation: 0–600 feet 



Reference(s): AGFD 2003q 



Potential Occurrence: None. 
Project Area is outside the known 
geographic range and has no 
suitable habitat. 
 



Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Slevin’s bunchgrass 
lizard 
(Sceloporus slevini) 
 
Status: 
CNF-S 



Range: Southeastern Arizona, southwestern New Mexico, and 
the Sierra Madre Occidental of Mexico 



Habitat: Primarily coniferous forest to 10,000 feet; rarely desert-
grassland 



Elevation: 4,300–9,480 feet, mainly above 6,000 feet 



Reference(s): AGFD 2003r 



Potential Occurrence: None. 
Project Area has no suitable habitat. 
 



Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Mountain skink 
(Eumeces callicephalus) 
 
Status: 
CNF-S 



Range: Mountain ranges of southern Arizona 



Habitat: Madrean Evergreen Woodland to upper parts of 
semidesert grassland, usually in moist areas in cover of rocks, 
fallen logs, leaf litter, and dense grass 



Elevation: No information 



Reference(s): Brennan and Holycross 2006 



Potential Occurrence: Possible. 
The Project Area is on the edge of 
the known geographic range of this 
species and suitable habitat is 
present. 
 



Effect Determination: Some 
suitable habitat for this species and 
individuals may be impacted by the 
Project. The Project may impact 
individuals of this species, but is not 
likely to result in a trend toward 
federal listing or loss of viability. 
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Table 2. U.S. Forest Service sensitive species present in Pima County, Arizona, potential occurrence, and effect 
determination. Species lists from USDA-FS (2007a and 2007b). Species included in Table 1 are not repeated here. Species 
highlighted in gray are known or have the potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) Potential Occurrence* in Project 
Area and Effect Determination 



Giant spotted whiptail 
(Cnemidophorus burti) 
 
Status: 
USFS-S 



Range: Southeastern Arizona, extreme southwestern New 
Mexico, and northern Sonora 
Habitat: Semidesert grassland and Madrean Evergreen 
Woodland. Canyon bottoms in mountainous terrain, washes, 
riparian corridors, low valley bottoms, usually near streams or 
temporary water. 
Elevation: Sea level to 4,500 feet 
Reference(s): Brennan and Holycross 2006; AGFD 2012; 
AGFD 2001q 



Potential Occurrence: Possible. 
This species has been reported 
within 3 miles of the Project Area 
(AGFD 2012) and suitable habitat is 
present. 
 



Effect Determination: Some 
suitable habitat for this species and 
individuals may be impacted by the 
Project. The Project may impact 
individuals of this species, but is not 
likely to result in a trend toward 
federal listing or loss of viability. 



Reticulate Gila monster 
(Heloderma suspectum 
suspectum) 
 
Status: 
USFS-S 



Range: Central and southeastern Arizona 
Habitat: Sonoran Desertscrub, Semidesert Grassland, Interior 
Chaparral, occasionally found in woodland, on rocky bajadas, 
hillsides, and in mountainous terrain 
Elevation: No information 
Reference(s): Brennan and Holycross 2006; AGFD 2012 



Potential Occurrence: Possible. 
The Project Area is within the known 
geographic range and suitable habitat 
is present. This species has been 
reported within 3 miles of the Project 
Area (AGFD 2012). 
 



Effect Determination: Some suitable 
habitat for this species may be 
impacted by the Project. Individuals of 
this species should be avoided during 
construction. The Project may impact 
individuals of this species, but is not 
likely to result in a trend toward 
federal listing or loss of viability. 



Green rat snake 
(Senticolis triaspis) 
 
Status: 
CNF-S 



Range: Southern Arizona and western Mexico 
Habitat: Rocky slopes at an ecotone between Madrean 
Evergreen Woodland and more open areas or riparian corridors 
Elevation: Sea level to about 7,000 feet 
Reference(s): Brennan and Holycross 2006; AGFD 2012; 
NatureServe 2012; Stebbins 2003 



Potential Occurrence: Possible. 
The Project Area is at the northern 
end of the known geographic range 
for this species and suitable habitat 
is available. This species has been 
reported within 3 miles of the Project 
Area (AGFD 2012). 
 



Effect Determination: Some 
suitable habitat for this species may 
be impacted by the Project. 
Individuals of this species should be 
avoided during construction. The 
Project may impact individuals of this 
species, but is not likely to result in a 
trend toward federal listing or loss of 
viability. 



Northern Mexican 
gartersnake 
(Thamnophis eques 
megalops) 
 
Status: 
USFS-S 
AZ-WSC 



Range: Central and southeastern Arizona, widespread in Mexico 
Habitat: Sonoran Desertscrub, Semidesert Grassland, Interior 
Chaparral, Madrean Evergreen Woodland, streams, rivers, 
cienegas, and ponds with dense bank vegetation 
Elevation: 3,000–5,000 feet 
Reference(s): Brennan and Holycross 2006; Stebbins 2003; 
AGFD 2011i 



Potential Occurrence: None. There 
is no suitable aquatic habitat within 
the Project Area. 
 



Effect Determination: The Project 
will have no effect on this species or 
its habitat. 
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Table 2. U.S. Forest Service sensitive species present in Pima County, Arizona, potential occurrence, and effect 
determination. Species lists from USDA-FS (2007a and 2007b). Species included in Table 1 are not repeated here. Species 
highlighted in gray are known or have the potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) Potential Occurrence* in Project 
Area and Effect Determination 



Thornscrub hook-nosed 
snake 
(Gyalopion 
quadrangulare) 
 
Status: 
CNF-S 



Range: In Arizona, found in Patagonia and the Pajarito 
Mountains 
Habitat: Canyon bottoms, outwash plains, creosotebush desert, 
mesquite grassland foothills, thorn woodland, and dry tropical 
and subtropical forest 
Elevation: 0–4,400 feet 
Reference(s): NatureServe 2012; Stebbins 2003 



Potential Occurrence: None. The 
Project Area is outside the reported 
geographic range. 
 
Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Yaqui black-headed 
snake 
(Tantilla yaquia) 
 
Status: 
CNF-S 



Range: Southeastern Arizona and western Mexico. Map 
indicates presence in Santa Rita Mountains. 
Habitat: Moist conditions under rocks or logs in Madrean 
Evergreen Woodland. Evergreen and streamside woodlands. 
Elevation: Sea level to 5,500 feet 
Reference(s): Brennan and Holycross 2006; NatureServe 2012; 
Stebbins 2003 



Potential Occurrence: Unlikely. The 
Project Area is at edge of the 
reported geographic range and 
habitat is marginally suitable. 
 
Effect Determination: The Project is 
unlikely to have an effect on this 
species or its habitat. 



Brown vine snake 
(Oxybelis aeneus) 
 
Status: 
USFS-S 
AZ-WSC 



Range: Primarily found at Arivaca Lake and the Tumacacori, 
Pajarito, and Patagonia Mountains in Santa Cruz County. Only 
isolated records of occurrence from the Santa Rita Mountains. 
Habitat: Brush-covered hillsides, canyons, and stream bottoms 
with sycamore, oak, walnut, and wild grape 
Elevation: 3,000–5,800 feet 
Reference(s): AGFD 2003w; Brennan and Holycross 2006 



Potential Occurrence: None. The 
Project Area is outside the reported 
geographic range. 
 
Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Twin-spotted rattlesnake 
(Crotalus pricei) 
 
Status: 
CNF-S 



Range: Southeastern Arizona and mountains of western Mexico 
Habitat: Primarily in or near large rock slides in Montane 
Coniferous Forest or Subalpine Coniferous Forest, but also in 
adjacent forest and canyon bottoms. Occasionally found in 
Madrean Evergreen Woodland. 
Elevation: 4,000–10,500 feet 
Reference(s): Brennan and Holycross 2006; Stebbins 2003 



Potential Occurrence: Unlikely. The 
Project Area has some marginal 
habitat at the lower limit of the known 
elevation range of this species. 
 
Effect Determination: The Project is 
unlikely to have an effect on this 
species or its habitat. 



Arizona ridge-nosed 
rattlesnake 
(Crotalus willardi willardi) 
 
Status: 
USFS-S 
AZ-WSC 



Range: Central Arizona and southwestern New Mexico to 
central Mexico 
Habitat: Oak woodland to pine-fir forests, near rock crevices on 
forest and woodland floors, also especially mesic canyon 
bottoms with canopies of alder, box elder, maple, oak, and other 
broadleaf deciduous trees; it is infrequently found in high 
grasslands bordering woodlands 
Elevation: 4,800–9,000 feet 
Reference(s): AGFD 2001r 



Potential Occurrence: Unlikely. The 
Project Area has some marginal 
habitat, but is below the lower limit of 
the known elevation range. 
 
Effect Determination: The Project is 
unlikely to have an effect on this 
species or its habitat. 



Desert massasauga 
(Sistrurus catenatus 
edwardsii) 
 
Status: 
AZ-WSC 



Range: In Arizona, currently only known from two localized 
populations in San Bernardino and Sulphur Springs Valleys 



Habitat: Primarily in tobosa grassland along sloping bajadas 
with surface rocks 



Elevation: 4,400–4,700 feet 



Reference(s): AGFD 2001s 



Potential Occurrence: None. The 
Project Area is outside the known 
geographic range and has no 
suitable habitat. 
 
Effect Determination: The Project 
will have no effect on this species or 
its habitat. 











Biological Evaluation 
Proposed Arizona Trail Reroute Rosemont Copper Company 
 
 



WestLand Resources, Inc. 36 
Engineering and Environmental Consultants 
 
Q:\jobs\1000's\1049.14\BE_AZ Trail Reroute\Final Submittal_01-16-13\BE_01-16-13.docx 



Table 2. U.S. Forest Service sensitive species present in Pima County, Arizona, potential occurrence, and effect 
determination. Species lists from USDA-FS (2007a and 2007b). Species included in Table 1 are not repeated here. Species 
highlighted in gray are known or have the potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) Potential Occurrence* in Project 
Area and Effect Determination 



BIRDS 
Neotropic cormorant 
(Phalacrocorax 
basilianus) 
 
Status: 
USFS-S 



Range: Infrequent visitor to small lakes in southeastern Arizona 
Habitat: Rivers, lakes, marshes, and seacoasts. Prefers shallow 
clear water at low elevations. 
Elevation: No information 
Reference(s): Dunn and Alderer 2006; NatureServe 2012; 
Taylor 1995 



Potential Occurrence: None. The 
Project Area has no suitable aquatic 
habitat. 
 



Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Northern goshawk 
(Accipiter gentilis) 
 
Status: 
USFS-S 
AZ-WSC 



Range: Widespread in northern hemisphere. Mountainous areas 
of Arizona. 
Habitat: Cool forests of pine, fir, and/or spruce, with tall trees 
and open canopy 
Elevation: 4,750–9,120 feet 
Reference(s): Corman and Wise-Gervais 2005; AGFD 2003s 



Potential Occurrence: None. The 
Project Area has no suitable forested 
habitat. 
 



Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Northern gray hawk 
(Buteo nitidus maximus) 
 
Status: 
USFS-S 
AZ-WSC 



Range: Southern Arizona, southern New Mexico, southern 
Texas. Widespread across Central and South America. Known 
to be present in Cienega Creek. 
Habitat: Perennial and intermittent drainages with tall groves of 
Fremont cottonwood and Goodding willow, typically with 
adjacent stands of velvet mesquite 
Elevation: No information 
Reference(s): Corman and Wise-Gervais 2005; AGFD 1999d 



Potential Occurrence: Unlikely. The 
Project Area has no suitable 
breeding habitat, although individuals 
from Cienega Creek may 
occasionally fly over the Project 
Area. 
 



Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Common black hawk 
(Buteogallus 
anthracinus) 
 
Status: 
USFS-S 
AZ-WSC 



Range: Southwestern U.S. to northern South America. Remote 
rivers and streams across central Arizona. 
Habitat: Perennial drainages with mature gallery forests of 
riparian deciduous trees 
Elevation: 1,750–7,080 feet 
Reference(s): Corman and Wise-Gervais 2005; AGFD 2005g 



Potential Occurrence: Possible. This 
bird has been observed along 
Mulberry Canyon in proximity to the 
Project Area (pers. comm. Angela 
Barclay, SWCA Environmental 
Consultants). 
 



Effect Determination: This species is 
highly mobile. Its habitat within the 
Project Area may be affected on a 
very small scale, but because the 
Project is linear and narrow, adjacent 
habitats will continue to be available 
to this species. Nesting birds will be 
avoided to the extent possible during 
construction of the trail. The Project 
may impact individuals of this species, 
but is not likely to result in a trend to-
ward federal listing or loss of viability. 



American peregrine 
falcon 
(Falco peregrinus 
anatum) 
 
Status: 
USFS-S 
AZ-WSC 



Range: All continents except Antarctica. Throughout Arizona 
where cliffs are available. 
Habitat: Wide variety of habitats, from Sonoran Desertscrub to 
mixed conifer forests, most often in ponderosa pine areas. 
Primary requirements are topographic relief and available prey, 
often near rivers or other water sources. 
Elevation: 400–9,000 feet 
Reference(s): Corman and Wise-Gervais 2005; AGFD 2002m 



Potential Occurrence: Unlikely. The 
Project Area has no suitable 
breeding habitat, but individuals 
could use this area for foraging. 
 



Effect Determination: The Project 
will have no effect on this species or 
its habitat. 
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Table 2. U.S. Forest Service sensitive species present in Pima County, Arizona, potential occurrence, and effect 
determination. Species lists from USDA-FS (2007a and 2007b). Species included in Table 1 are not repeated here. Species 
highlighted in gray are known or have the potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) Potential Occurrence* in Project 
Area and Effect Determination 



Gould’s turkey 
(Meleagris gallopavo 
mexicana) 
 
Status: 
USFS-S 



Range: Merriam’s race is widespread in Arizona, but Gould’s 
race has had successful reintroductions in the Huachuca and 
Galiuro Mountains. No recent records from Santa Rita Mountains. 
Habitat: Evergreen oak woodlands, Madrean pine-oak forests, 
and sycamore-dominated drainages 
Elevation: 3,800–9,300 feet 
Reference(s): Corman and Wise-Gervais 2005 



Potential Occurrence: None. The 
Project Area is outside the current 
range and has only marginal habitat. 
 
Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Cactus ferruginous 
pygmy-owl 
(Glaucidium brasilianum 
cactorum) 
 
Status: 
USFS-S 



Range: Arizona is at the extreme northern end of distribution. 
Not reported from the eastern side of the Santa Rita Mountains. 
Habitat: Streamside cottonwoods and willows and adjacent 
mesquite bosques, usually with saguaros on nearby slopes. 
Less often along dry washes where large mesquite, palo verde, 
ironwood, and saguaro thrive. 
Elevation: 1,300–4,000 feet 
Reference(s): AGFD 2001t 



Potential Occurrence: None. The 
Project Area is outside the known 
geographic range. 
 
Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Whiskered screech-owl 
(Megascops trichopsis) 
 
Status: 
USFS-S 



Range: Breeding confirmed in the Santa Rita Mountains 
Habitat: Dense oak and oak-pine woodlands 
Elevation: 3,800–7,600 feet 
Reference(s): NatureServe 2012; Corman & Wise-Gervais 2005 



Potential Occurrence: None. The 
Project Area has no suitable dense 
woodland habitat. 
 
Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Buff-collared nightjar 
(Caprimulgus ridgwayi) 
 
Status: 
USFS-S 



Range: Southeastern Arizona is at the northern limit of this 
species’ range, extending to southern Mexico and Guatemala. 
Rare reports from the Santa Rita Mountains. 
Habitat: Open, arid canyons with steep to moderate slopes in 
Sonoran Desertscrub and Semidesert Grassland. Canyon 
bottoms dominated by thorny, short-statured trees and shrubs. 
Elevation: 3,000–4,600 feet 
Reference(s): Corman & Wise-Gervais 2005; NatureServe 2012 



Potential Occurrence: Unlikely. The 
Project Area is at the extreme limit of 
the known geographic range. 
 
Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Lucifer hummingbird 
(Calothorax lucifer) 
 
Status: 
USFS-S 



Range: Southeastern Arizona is at the northern limit of the 
range extending to southern Mexico. Breeding has been 
reported in the Santa Rita Mountains. 
Habitat: Dry brushy to sparsely vegetated rocky canyon slopes, 
foothill washes, and dry woodland edges; open arid landscapes 
with scattered agaves, yucca, and ocotillo. 
Elevation: 3,800–5,800 feet 
Reference(s): Corman & Wise-Gervais 2005; NatureServe 2012 



Potential Occurrence: Unlikely. The 
Project Area has suitable habitat, but 
is near extreme limit of geographic 
distribution. 
 
Effect Determination: The Project is 
unlikely to have an effect on this 
species. 



Violet-crowned 
hummingbird 
(Amazilia violiceps) 
 
Status: 
USFS-S 



Range: Southeastern Arizona and southwestern New Mexico 
south to central Mexico. Present in several mountain ranges in 
southeastern Arizona. 
Habitat: Sycamore and some cottonwood-willow riparian 
habitats along several canyons and creeks; scrub, open 
woodland, forest edge, riparian groves and plantations, 
generally in arid or semi-arid situations 
Elevation: 2,800–5,800 feet 
Reference(s): AGFD 2002n; Corman & Wise-Gervais 2005 



Potential Occurrence: Unlikely. The 
Project Area may have some 
suitable habitat, but is at the northern 
extreme of the known geographic 
range of this species. 
 
Effect Determination: The Project is 
unlikely to have an effect on this 
species or its habitat. 
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Table 2. U.S. Forest Service sensitive species present in Pima County, Arizona, potential occurrence, and effect 
determination. Species lists from USDA-FS (2007a and 2007b). Species included in Table 1 are not repeated here. Species 
highlighted in gray are known or have the potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) Potential Occurrence* in Project 
Area and Effect Determination 



White-eared 
hummingbird 
(Hylocharis leucotis) 
 
Status: 
USFS-S 



Range: Primarily Mexico and Central America. Rare and 
irregular in Arizona. Breeding confirmed only in the Huachuca 
and Chiricahua Mountains. 



Habitat: Shrubby undergrowth of pine-oak and Madrean 
evergreen oak forests in highlands 



Elevation: 5,500–8,400 feet 



Reference(s): Corman and Wise-Gervais 2005; NatureServe 
2012 



Potential Occurrence: Unlikely. The 
Project Area has no suitable habitat 
and is near the extreme limit of the 
known geographic distribution. 
 
Effect Determination: The Project is 
unlikely to have an effect on this 
species or its habitat. 



Broad-billed 
hummingbird 
(Cynanthus latirostris) 
 
Status: 
USFS-S 



Range: Southeastern Arizona, southwestern New Mexico, and 
south to central Mexico. Breeding confirmed in several mountain 
ranges in southeastern Arizona. 



Habitat: In Arizona, usually in broadleaf riparian forest with 
sycamores or cottonwoods. In lowland areas, found in 
cottonwood, willow, or mesquite woodlands along drainages, 
lakes, ponds, and springs. 



Elevation: 1,700–5,800 feet 



Reference(s): Corman and Wise-Gervais 2005; NatureServe 
2012 



Potential Occurrence: Possible. 
The Project Area has potential 
habitat, but not optimal. 
 
Effect Determination: This species 
is highly mobile. Its habitat within the 
Project Area may be affected on a 
very small scale, but because the 
Project is linear and narrow, adjacent 
habitats will continue to be available 
to this species. Nesting birds will be 
avoided to the extent possible during 
construction of the trail. The Project 
may impact individuals of this 
species, but is not likely to result in a 
trend toward federal listing or loss of 
viability. 



Eared quetzal 
(Euptilotis neoxenus) 
 
Status: 
USFS-S 



Range: Rarely observed in Arizona and no successful breeding 
confirmed for Arizona 



Habitat: Pine and pine-oak forests, Madrean Evergreen 
Woodland 



Elevation: 5,000–10,800 feet 



Reference(s): AGFD 2002o; Corman and Wise-Gervais 2005; 
NatureServe 2012 



Potential Occurrence: None. The 
Project Area has no suitable habitat 
and is below the lower limit of the 
known elevation range. 
 
Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Rose-throated becard 
(Pachyramphus algaiae) 
 
Status: 
USFS-S 
AZ-WSC 



Range: Southeastern Arizona to Costa Rica 



Habitat: Shady riparian woodlands along small perennial or 
intermittent foothill drainages and canyons, with sycamores, 
cottonwoods, and velvet ash 



Elevation: 3,400–4,500 feet 



Reference(s): Corman and Wise-Gervais 2005; AGFD 2001u 



Potential Occurrence: None. The 
Project Area has no suitable habitat. 
 
Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Thick-billed kingbird 
(Tyrannus crassirostris) 
 
Status: 
USFS-S 
AZ-WSC 



Range: Southeastern Arizona, southwestern New Mexico, south 
to southern Mexico and Guatemala. Breeding confirmed in 
several canyons and rivers in southeastern Arizona. 



Habitat: Riparian gallery woodlands in broad floodplains of 
perennial or intermittent creeks and rivers 



Elevation: 3,500–4,200 feet 



Reference(s): Corman and Wise Gervais 2005; AGFD 2010e 



Potential Occurrence: None. The 
Project Area has no suitable habitat 
and is above the known elevation 
range. 
 
Effect Determination: The Project 
will have no effect on this species or 
its habitat. 
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Table 2. U.S. Forest Service sensitive species present in Pima County, Arizona, potential occurrence, and effect 
determination. Species lists from USDA-FS (2007a and 2007b). Species included in Table 1 are not repeated here. Species 
highlighted in gray are known or have the potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) Potential Occurrence* in Project 
Area and Effect Determination 



Buff-breasted flycatcher 
(Empidonax fulvifrons) 
 
Status: 
USFS-S 



Range: Southeastern Arizona to southwestern Chihuahua. 
Populations declining, possibly fewer than 75 individuals in 
Arizona. 
Habitat: Madrean pine-oak woodlands, in areas with relatively 
wide, open drainages with open canopy forest of Chihuahua, 
Apache, or ponderosa pine 
Elevation: 5,380–8,450 feet 
Reference(s): Corman and Wise-Gervais 2005; AGFD 2003t 



Potential Occurrence: None. The 
Project Area has no suitable habitat. 
 



Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Northern beardless 
tyrannulet 
(Campostoma imberbe) 
 
Status: 
USFS-S 



Range: Southeastern Arizona, southwestern New Mexico, and 
south through Mexico to Costa Rica. Breeding confirmed in 
several river drainages in southeastern Arizona. 
Habitat: Open riparian woodlands and heavily wooded dry 
washes. Surface water often present, but not required. 
Intermittent foothill drainages with netleaf hackberry and 
mesquite. 
Elevation: 1,920–4,600 feet 
Reference(s): Corman and Wise-Gervais 2005 



Potential: Possible. The Project Area 
has suitable habitat and this species 
has been observed within 3 miles of 
the Project Area. 
 



Effect Determination: This species is 
highly mobile. Its habitat within the 
Project Area may be affected on a 
very small scale, but because the 
Project is linear and narrow, adjacent 
habitats will continue to be available 
to this species. Nesting birds will be 
avoided to the extent possible during 
construction of the trail. The Project 
may impact individuals of this species, 
but is not likely to result in a trend to-
ward federal listing or loss of viability. 



Abert’s towhee 
(Pipilo aberti) 
 
Status: 
USFS-S 



Range: Primarily within Arizona. Breeding probable in the 
Rosemont vicinity. 
Habitat: Most common in lowland riparian thickets with Fremont 
cottonwood, Goodding willow, seepwillow, and mesquite, and in 
dry desert washes that are tributary to riparian areas 
Reference(s): Corman and Wise-Gervais 2005; NatureServe 
2012 



Potential Occurrence: Possible. The 
Project Area has suitable habitat and 
this species has been observed in the 
vicinity. 
 



Effect Determination: This species is 
highly mobile. Its habitat within the 
Project Area may be affected on a 
very small scale, but because the 
Project is linear and narrow, adjacent 
habitats will continue to be available 
to this species. Nesting birds will be 
avoided to the extent possible during 
construction of the trail. The Project 
may impact individuals of this species, 
but is not likely to result in a trend to-
ward federal listing or loss of viability. 



Arizona grasshopper 
sparrow 
(Ammodramus 
savannarum ammolegus) 
 
Status: 
USFS-S 



Range: Southeastern Arizona, southwestern New Mexico, and 
adjacent Sonora and Chihuahua 
Habitat: Open grassland in areas with moderate to high 
coverage of medium-height grass and with relatively low shrub 
coverage. Areas with trees appear to be avoided, as are areas 
with extremely short or tall grass, low grass cover, or high shrub 
densities. 
Elevation: 3,800–5,300 feet 
Reference(s): AGFD 2010f; Strong 1987 



Potential Occurrence: None. The 
Project Area has no suitable habitat. 
 



Effect Determination: The Project 
will have no effect on this species or 
its habitat. 
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Table 2. U.S. Forest Service sensitive species present in Pima County, Arizona, potential occurrence, and effect 
determination. Species lists from USDA-FS (2007a and 2007b). Species included in Table 1 are not repeated here. Species 
highlighted in gray are known or have the potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) Potential Occurrence* in Project 
Area and Effect Determination 



Baird’s sparrow 
(Ammodramus bairdii) 
 
Status: 
USFS-S 



Range: Breeds in the northern Great Plains. Winters from 
southeastern Arizona to Texas and south into Mexico. 
Habitat: Dense stands of grass, usually in extensive expanses 
of grasslands; also taller, denser grass and on south-facing 
slopes of mixed-oak grassland where the oaks are on the north-
facing slope 
Elevation: 4,140–4,900 feet 
Reference(s): AGFD 2001v 



Potential Occurrence: Possible as a 
winter visitor. The Project Area has 
suitable grassland habitat. 
 



Effect Determination: This species is 
highly mobile. Its habitat within the 
Project Area may be affected on a 
very small scale, but because the 
Project is linear and narrow, adjacent 
habitats will continue to be available 
to this species. Nesting birds will be 
avoided to the extent possible during 
construction of the trail. The Project 
may impact individuals of this species, 
but is not likely to result in a trend to-
ward federal listing or loss of viability. 



Varied bunting 
(Passerina versicolor) 
 
Status: 
USFS-S 



Range: Southeastern Arizona and southern Texas to southern 
Mexico. Known to breed on northwestern side of the Santa Rita 
Mountains. 
Habitat: Brushy arid slopes, canyons, and dry washes, 
particularly along drainages with mesquite and netleaf hackberry 
with dense thickets on adjacent slopes 
Elevation: 1,350–5,100 feet 
Reference(s): Corman and Wise-Gervais 2005; NatureServe 
2012 



Potential Occurrence: Possible. The 
Project Area has suitable habitat and 
is close to known breeding areas. 
 



Effect Determination: This species is 
highly mobile. Its habitat within the 
Project Area may be affected on a 
very small scale, but because the 
Project is linear and narrow, adjacent 
habitats will continue to be available 
to this species. Nesting birds will be 
avoided to the extent possible during 
construction of the trail. The Project 
may impact individuals of this species, 
but is not likely to result in a trend to-
ward federal listing or loss of viability. 



MAMMALS 
Arizona shrew 
(Sorex arizonae) 
 
Status: 
USFS-S 



Range: Known only from the Chiricahua, Huachuca, and Santa 
Rita Mountains 
Habitat: Primarily in riparian edges in pine-oak forests 
Elevation: 6,900–7,500 feet 
Reference(s): BISON-M 2012 



Potential Occurrence: None. The 
Project Area has no suitable habitat 
and is below the known elevation 
range for this species. 
 



Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Cockrum’s desert shrew 
(Notiosorex cockrumi) 
 
Status: 
USFS-S 



Range: Southern Arizona and Sonora, but limits are poorly 
known 
Habitat: Riparian overstory of Arizona walnut and ash in 
mesquite grassland dominated by giant sacaton 
Elevation: No information 
Reference(s): Reid 2006 
Note: Visibly indistinguishable from N. crawfordi, and ranges 
overlap. N. crawfordi is found in desert areas and up to oak and 
pinyon-juniper zones. 



Potential Occurrence: Possible. 
Can only be distinguished from 
N. crawfordi by mitochondrial DNA 
analysis. 
 



Effect Determination: Some 
suitable habitat for this species and 
individuals may be impacted by the 
Project. The Project may impact 
individuals of this species, but is not 
likely to result in a trend toward 
federal listing or loss of viability. 
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Table 2. U.S. Forest Service sensitive species present in Pima County, Arizona, potential occurrence, and effect 
determination. Species lists from USDA-FS (2007a and 2007b). Species included in Table 1 are not repeated here. Species 
highlighted in gray are known or have the potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) Potential Occurrence* in Project 
Area and Effect Determination 



Mexican long-tongued 
bat 
(Choeronycteris 
mexicana) 
 
Status: 
USFS-S 



Range: Southern California to southernmost Texas and most of 
northern and central Mexico. Mountain ranges of southeastern 
Arizona. 
Habitat: Mesic areas in canyons of mixed oak-conifer forests in 
mountains rising from the desert. Caves and abandoned mines 
are favored daytime retreats where they prefer to roost in the 
dimly lit areas near the entrance. 
Elevation: Mostly 4,000–6,000 feet 
Reference(s): AGFD 2006h 



Potential Occurrence: Possible. 
Known to be present in the vicinity of 
the Project Area, using numerous 
abandoned mine adits in the Santa 
Rita Mountains. This species forages 
for nectar on agaves and has been 
reported within 3 miles of the Project 
Area (AGFD 2012). 
 



Effect Determination: There is no 
roosting substrate within the Project 
Area and individuals would not likely 
be impacted by the Project. The 
Project will not substantially affect the 
availability of forage for this species. 
Agaves would be avoided to the 
greatest extent practicable. The 
Project will have no effect on this 
species or its habitat. 



California leaf-nosed bat 
(Macrotus californicus) 
 
Status: 
USFS-S 



Range: From southern California and southern Nevada across 
Arizona to Sinaloa and southwestern Chihuahua. Present in 
southern and western Arizona. 
Habitat: Mostly found in Sonoran desertscrub; primary summer 
and winter ranges essentially the same; primarily roosts in 
mines, caves, and rock shelters. 
Elevation: Below 4,000 feet 
Reference(s): AGFD 2001w 



Potential Occurrence: None. The 
Project Area lacks suitable habitat 
and is above the reported elevation 
range. 
 



Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Southern yellow bat 
(Lasiurus ega [includes 
L. xanthinus]) 
 
Status: 
USFS-S 



Range: Southern California, Arizona, and New Mexico to 
western and central Mexico. Found in several mountain ranges 
in central and southeastern Arizona. 
Habitat: Not clearly understood; may be associated with 
Washington fan palm trees, other palms, or other leafy 
vegetation such as sycamores, hackberries, and cottonwoods, 
which provide roost sites. Found in thorny desertscrub habitats 
to oak woodlands. 
Elevation: 550–6,000 feet 
Reference(s): AGFD 2011j; Snow, no date 



Potential Occurrence: Possible. The 
Project is within the geographic range 
and suitable foraging habitat is 
available, but available roost sites 
may be limited. 
 



Effect Determination: Roosting 
substrate could be avoided by the 
Project. The Project will not 
substantially affect the availability of 
forage for this species. The Project 
will have no effect on this species or 
its habitat. 



Western red bat 
(Lasiurus blossevillii) 
 
Status: 
USFS-S 



Range: Northern Argentina to western North America. In 
Arizona, primarily in central and southeastern areas. 
Habitat: Riparian and other wooded areas. Roosts by day in 
trees along waterways among oaks, sycamores, and walnuts. 
Elevation: 1,900–7,200 feet 
Reference(s): Hoffmeister 1986; AGFD 2011k 



Potential Occurrence: Possible. The 
Project is within the known geograph-
ic range of this species and suitable 
foraging habitat is available, but 
available roost sites may be limited. 
 



Effect Determination: Roosting 
substrate would be avoided by the 
Project. The Project will not substan-
tially affect the availability of forage for 
this species. The Project will have no 
effect on this species or its habitat. 
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Table 2. U.S. Forest Service sensitive species present in Pima County, Arizona, potential occurrence, and effect 
determination. Species lists from USDA-FS (2007a and 2007b). Species included in Table 1 are not repeated here. Species 
highlighted in gray are known or have the potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) Potential Occurrence* in Project 
Area and Effect Determination 



Allen’s lappet-browed bat 
(Idionycteris phyllotis) 
 
Status: 
USFS-S 



Range: Northern Arizona to the highlands of central Mexico. 
Present from the northwestern corner to southeastern corner of 
Arizona, but absent from southwestern desert areas. Not 
reported from the Santa Rita Mountains. 
Habitat: Most often in ponderosa pine, pinyon-juniper, Mexican 
woodland, and riparian areas of sycamores, cottonwoods, and 
willows. Boulder piles, cliffs, rocky outcrops or lava flows at or 
near most collection locations. Roosts in caves and abandoned 
mine shafts. 
Elevation: 1,320–9,800 feet, but most specimens are at 
altitudes between 3,500–7,500 feet 
Reference(s): Hoffmeister 1986; AGFD 2001z 



Potential Occurrence: None. The 
Project Area lacks suitable habitat 
and is outside the reported 
geographic range of this species. 
 



Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Pale Townsend’s big-
eared bat 
(Corynorhinus townsendii 
pallescens) 
 
Status: 
USFS-S 



Range: From Black Hills of South Dakota to highlands of 
northern Mexico. Widespread in Arizona from the Grand Canyon 
to the southeastern part of the state. 
Habitat: Summer day roosts are found in caves and mines from 
desertscrub up to woodlands and coniferous forests. Night 
roosts may often be in abandoned buildings. In winter, this 
species hibernates in cold caves, lava tubes, and mines mostly 
in uplands and mountains. 
Elevation: 550 to 7,520 feet 
Reference(s): AGFD 2003u; Hoffmeister 1986 



Potential Occurrence: Possible. This 
species is known to be present in ab-
andoned mine adits in the Santa Rita 
Mtns, within 5 mi of the Project Area. 
 



Effect Determination: There is no 
roosting substrate within the Project 
Area and individuals would not likely 
be impacted by the Project. The 
Project will not substantially affect the 
availability of forage for this species. 
The Project will have no effect on this 
species or its habitat. 



Pocketed free-tailed bat 
(Nyctinomops 
femorosaccus) 
 
Status: 
USFS-S 



Range: Southern California, western Texas and south to central 
Mexico. Widely distributed across southern and western 
Arizona. 
Habitat: Arid low elevations usually around high cliffs and 
rugged rock outcrops. Roosts in rock crevices during the day. 
Elevation: 190 to 7,520 feet 
Reference(s): AGFD 2011l 



Potential Occurrence: Possible. 
The Project is within the known 
geographic range and suitable 
habitat is available, but available 
roosting sites may be limited. 
 



Effect Determination: There is no 
roosting substrate within the Project 
Area and individuals would not likely 
be impacted by the Project. The 
Project will not substantially affect 
the availability of forage for this 
species. The Project will have no 
effect on this species or its habitat. 



Greater western mastiff 
bat 
(Eumops perotis 
californicus) 
 
Status: 
USFS-S 



Range: Southern California, western Texas, and south to central 
Mexico. Found primarily in the southern part of Arizona. 
Habitat: Lower and upper Sonoran Desertscrub near cliffs, 
preferring rugged rocky canyons with abundant crevices 
Elevation: 240–8,475 feet 
Reference(s): AGFD 2002p 



Potential Occurrence: Possible. 
The Project is within the known 
geographic range and suitable 
habitat is available, but available 
roosting sites may be limited. 
 



Effect Determination: There is no 
roosting substrate within the Project 
Area and individuals would not likely 
be impacted by the Project. The 
Project will not substantially affect 
the availability of forage for this 
species. The Project will have no 
effect on this species or its habitat. 
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Table 2. U.S. Forest Service sensitive species present in Pima County, Arizona, potential occurrence, and effect 
determination. Species lists from USDA-FS (2007a and 2007b). Species included in Table 1 are not repeated here. Species 
highlighted in gray are known or have the potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) Potential Occurrence* in Project 
Area and Effect Determination 



White-sided jackrabbit 
(Lepus callotis) 
 
Status: 
USFS-S 



Range: Primarily in the Animas and Playas Valleys of 
southwestern New Mexico and into central Mexico; may 
occasionally enter extreme southeastern Arizona 



Habitat: Flat grassland with little or no shrub cover 



Elevation: 4,900–5,250 feet 



Reference(s): Reid 2006 



Potential Occurrence: None. The 
Project Area is outside the known 
geographic range of this species and 
has no suitable habitat. 
 
Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Chiricahua fox squirrel 
(Sciurus nayaritensis 
chiricahuae) 
 
Status: 
USFS-S 



Range: Restricted to the Chiricahua Mountains 



Habitat: Partially open Apache pine-oak forest with mixed 
broadleaf deciduous trees, mainly in the thick growth of canyon 
bottoms 



Elevation: 5,280–8,400 feet 



Reference(s): AGFD 2011m 



Potential Occurrence: None. The 
Project Area is outside the known 
geographic range of this species and 
has no suitable habitat. 
 
Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Graham Mountains 
pocket gopher 
(Thomomys bottae 
grahamensis) 
 
Status: 
USFS-S 



Range: Restricted to higher parts of the Pinaleño Mountains 



Habitat: Mountain meadows with deep, friable soil and a heavy 
stand of grass and weeds 



Elevation: 9,200 feet 



Reference(s): Hoffmeister 1986 



Potential Occurrence: None. The 
Project Area is outside the known 
geographic range and has no 
suitable habitat. 
 
Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



Huachuca Mountains 
pocket gopher 
(Thomomys umbrinus 
intermedius) 
 
Status: 
USFS-S 



Range: Limited to the Santa Rita, Huachuca, Patagonia, 
Atascosa, and Pajarita Mountains of southeastern Arizona 



Habitat: Confined to the oak zone of mountain ranges. 
Specimens have been collected near Greaterville and on Empire 
Ranch. 



Elevation: 4,500–9,000 feet 



Reference(s): Hoffmeister 1986 



Potential Occurrence: Possible. 
The Project Area is within the known 
geographic range and suitable 
habitat is present. 
 
Effect Determination: Some 
suitable habitat for this species and 
individuals may be impacted by the 
Project. The Project may impact 
individuals of this species, but is not 
likely to result in a trend toward 
federal listing or loss of viability. 



Southern (Pajarito) 
pocket gopher 
(Thomomys umbrinus 
quercinus) 
 
Status: 
USFS-S 



Range: Apparently confined to Sycamore Canyon and Peña 
Blanca Spring in the Atascosa and Pajarito Mountains of Santa 
Cruz County 



Habitat: In rocky soil in oak woodland 



Elevation: 3,500–4,500 feet 



Reference(s): Hoffmeister 1986 



 



Note: The taxonomy of this species is a subject of debate. 
Hoffmeister (1986) found no evidence to distinguish these 
animals from T. u. intermedius. 



Potential Occurrence: None. 
Outside the reported geographic 
range. 
 
Effect Determination: The Project 
will have no effect on this species or 
its habitat. 
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Table 2. U.S. Forest Service sensitive species present in Pima County, Arizona, potential occurrence, and effect 
determination. Species lists from USDA-FS (2007a and 2007b). Species included in Table 1 are not repeated here. Species 
highlighted in gray are known or have the potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) Potential Occurrence* in Project 
Area and Effect Determination 



Fulvous harvest mouse 
(Reithrodontomys 
fulvescens) 
 
Status: 
USFS-S 



Range: Southeastern corner of Arizona east to Louisiana and 
south through Mexico to Honduras. Has been collected near 
Greaterville in the Santa Rita Mountains. 



Habitat: Grassy slopes and alluvial fans, usually with scattered 
oaks or other trees 



Elevation: No information 



Reference(s): Hoffmeister 1986; Reid 2006 



Potential Occurrence: Possible. 
The Project Area is within the known 
geographic range and suitable 
habitat is present. Reported within 
3 miles of the Project Area (AGFD 
2012). 
 
Effect Determination: Some 
suitable habitat for this species and 
individuals may be impacted by the 
Project. The Project may impact 
individuals of this species, but is not 
likely to result in a trend toward 
federal listing or loss of viability. 



Plains harvest mouse 
(Reithrodontomys 
montanus) 
 
Status: 
USFS-S 



Range: Great Plains from southeastern Montana to 
southeastern Arizona and northern Mexico. Has been collected 
northeast of Greaterville in the Santa Rita Mountains. 



Habitat: Xeric conditions, usually in desertscrub or chaparral, 
often with mesquite, creosote, and grasses 



Elevation: No information 



Reference(s): Hoffmeister 1986; Reid 2006 



Potential Occurrence: Possible. 
The Project Area is within the known 
geographic range and suitable 
habitat is present. Reported within 
3 miles of the Project Area (AGFD 
2012). 
 
Effect Determination: Some 
suitable habitat for this species and 
individuals may be impacted by the 
Project. The Project may impact 
individuals of this species, but is not 
likely to result in a trend toward 
federal listing or loss of viability. 



Mesquite mouse 
(Peromyscus merriami) 
 
Status: 
USFS-S 



Range: This species occurs in south-central Arizona through 
western Sonora to central Sinaloa, Mexico (Wilson and Reeder 
2005). 



Habitat: Riparian or low desert habitats. Found in dense brush, 
mesquite bosque. 



Elevation: 1,600–3,850 feet 



Reference(s): AGFD 2011n 



Potential Occurrence: Unlikely. The 
Project Area does not provide 
suitable habitat and occurs above 
the elevation range of this species. 
 
Effect Determination: The Project is 
unlikely to have an effect on this 
species or its habitat. 



Northern pygmy mouse 
(Baiomys taylori ater) 
 
Status: 
USFS-S 



Range: Southeastern corner of Arizona into Mexico. Also 
southern Oklahoma and Texas. Specimens have been collected 
at Thurber Ranch on Box Canyon Road. 



Habitat: Plains and semidesert grassland, including areas with 
grama, sacaton, mesquite, and yucca 



Elevation: No information 



Reference(s): Hoffmeister 1986 



Potential Occurrence: Possible. 
The Project Area is within the known 
geographic range and suitable 
grassland habitat is available. Has 
been reported within 3 miles of the 
Project Area (AGFD 2012). 
 
Effect Determination: There is 
some suitable habitat for this species 
and individuals may be impacted by 
the Project. The Project may impact 
individuals of this species, but is not 
likely to result in a trend toward 
federal listing or loss of viability. 
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Table 2. U.S. Forest Service sensitive species present in Pima County, Arizona, potential occurrence, and effect 
determination. Species lists from USDA-FS (2007a and 2007b). Species included in Table 1 are not repeated here. Species 
highlighted in gray are known or have the potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) Potential Occurrence* in Project 
Area and Effect Determination 



Yellow-nosed cotton rat 
(Sigmodon 
ochrognathus) 
 
Status: 
USFS-S 



Range: Southeastern Arizona, southwestern New Mexico, 
western Texas south to Durango, Mexico. Specimens have been 
collected at or near Rosemont. 



Habitat: Grassy, dry, rocky slopes in or near the oak woodland 
belt, as well as montane meadows within ponderosa pine and 
Douglas fir forests. Grasses are often sparse and scattered in 
clumps with beargrass, agave, or yuccas. Slopes are often up to 
40 degrees. 



Elevation: 3,000–8,500 feet 



Reference(s): AGFD 2003v; Hoffmeister 1986 



Potential Occurrence: Possible. 
The Project Area is within the known 
geographic range and suitable 
habitat is present. Species has been 
reported within 3 miles of the Project 
Area (AGFD 2012). 
 
Effect Determination: There is 
some suitable habitat for this species 
and individuals may be impacted by 
the Project. The Project may impact 
individuals of this species, but is not 
likely to result in a trend toward 
federal listing or loss of viability. 



White-bellied long-tailed 
vole 
(Microtus longicaudus 
leucophaeus) 
 
Status: 
USFS-S 



Range: Restricted to the Pinaleño Mountains, Graham County 



Habitat: Grassy meadows and flats, along boggy stream 
bottoms, cienegas, openings in coniferous forests, and along 
roadsides 



Elevation: 6,000–10,700 feet 



Reference(s): Hoffmeister 1986; AGFD 2003x 



Potential Occurrence: None. The 
Project Area is outside the known 
geographic range and has no 
suitable habitat. 
 
Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



White-nosed coati 
(Nasua narica) 
 
Status: 
USFS-S 



Range: Central Arizona through Mexico and Central America to 
northern Colombia 



Habitat: Primarily woodland areas with oaks, sycamores, and 
walnuts; also in pine-oak woodlands, shrubby woodlands, and 
shrubby grasslands 



Elevation: No information 



Reference(s): Hoffmeister 1986; Reid 2006 



Potential Occurrence: Possible. 
The Project is within the known 
geographic range and has suitable 
habitat. Species has been observed 
within 5 miles of the Project Area. 
 
Effect Determination: Individuals 
and dens would be avoided during 
construction. The Project will have 
no effect on this species or its 
habitat. 



Hooded skunk 
(Mephitis macroura 
milleri) 
 
Status: 
USFS-S 



Range: Specimen has been collected at Thurber Ranch on Box 
Canyon Road. 



Habitat: Rocky slopes, bases of cliffs, and rocky arroyos at 
intermediate elevations 



Elevation: Intermediate elevations, above desert, not in high 
mountains 



Reference(s): Hoffmeister 1986 



Potential Occurrence: Possible. 
The Project Area is within the known 
geographic range and suitable 
habitat is present. This species has 
been observed in a small abandoned 
mine adit within 4 miles of the Project 
Area. 
 
Effect Determination: Individuals 
and dens would be avoided during 
construction. The Project will have 
no effect on this species or its 
habitat. 
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Table 2. U.S. Forest Service sensitive species present in Pima County, Arizona, potential occurrence, and effect 
determination. Species lists from USDA-FS (2007a and 2007b). Species included in Table 1 are not repeated here. Species 
highlighted in gray are known or have the potential to occur within the Project Area. 



Species and Status Known Geographic Range and Habitat Preference(s) Potential Occurrence* in Project 
Area and Effect Determination 



Desert bighorn sheep 
(Ovis canadensis 
mexicanus) 



Range: From Kanab Creek and the Grand Canyon to Grand 
Wash in westernmost Arizona, eastward to the Catalina 
Mountains. Also reported from Dix Mesa in the White Mountains. 



Habitat: Precipitous, rocky desert ranges, primarily in the 
western part of Arizona and in the Grand Canyon. The best 
habitat appears to be the jojoba communities with galleta as the 
dominant grass. 



Elevation: 3,000–4,000 feet 



Reference(s): Hoffmeister 1986 



Potential Occurrence: None. The 
Project is outside the known 
geographic range of this species and 
has no suitable habitat. 
 
Effect Determination: The Project 
will have no effect on this species or 
its habitat. 



* The potentials for taxa to occur within the Project Area are categorized according to the following criteria: 
  
Possible: The taxon has not been recorded by WestLand in the Project Area, but the known 



current distribution of the taxon includes the site and the required habitat 
characteristics of the taxon are present within or in the vicinity of the Project Area. 



Unlikely: The required habitat characteristics of the taxon are present, but the Project Area is 
outside the known current distribution of the taxon, which is not highly restricted. 



None: The Project Area is outside the known distribution of the taxon and the habitat 
characteristics required by the taxon are not present, and/or taxon-specific surveys 
have been conducted and no detections of the taxon have been made. Taxa with highly 
restricted ranges (e.g., springsnails) are considered to have no potential to occur if the 
Project Area is outside the known range, even if the required habitat characteristics are 
present in the Project Area. 
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5. SUMMARY OF FINDINGS 



Three listed species—LLNB, jaguar, and CLF—are considered to have some potential to occur within the 
Project Area and/or have proposed or designated critical habitat in proximity to the Project Area. The 
remaining listed species are considered to have no potential to occur or are regarded as unlikely to occur 
(Table 1). 



LLNBs are known to use an abandoned mine as a post-maternity dispersal roost within approximately 
1 mile of where the proposed trail realignment would rejoin the current trail alignment (Figure 2). A 
realignment of the trail will move the trail away from this roost site and will reduce the potential for 
human disturbance of this colony. LLNB will forage on agaves that are present along the proposed route. 
Potential impacts on foraging resources could be minimized by minor adjustments to the trail route to 
avoid agave rosettes. There are no natural caves and no known abandoned mines on the proposed route. 
There is no designated or proposed critical habitat for the LLNB. 



Portions of the existing Arizona Trail alignment and the northernmost portions of the proposed trail 
realignment occur within lands that have been proposed as critical habitat for the jaguar (Figure 3). The 
Project is not anticipated to impact any individual jaguars traveling through the Project Area because the 
trail realignment would not interrupt any potential movement corridors for jaguar and few, if any, prey 
species for the jaguar would be impacted by the Project. The trail realignment is proposed along SR 83 
within lands that are already impacted by human activity. The Project would not cause an increase in 
traffic and it would not cause any permanent increases in noise levels. A temporary increase in noise is 
expected during the construction of the trail segment being realigned. The Project would not influence the 
movement of jaguars between the Santa Rita and Whetstone Mountains, and it would not impact 
connectivity from any of the proposed critical habitat units to Mexico. The Project will not substantially 
impact the prey base of the jaguar, although some impacts to individual prey species may occur. No 
impacts to surface water will result from the Project. Some vegetation removal will occur within the 
Project Area as a result of the trail realignment; however, the Project is linear and requires a narrow 
corridor for construction; impacts to vegetation will be minimized. The trail realignment would be 
constructed along the existing grade and would not substantially impact the existing topography within 
the Project Area. 



The CLF is known to be present in Empire Gulch, Cienega Creek, and numerous stock tanks in the 
vicinity of the Project Area. These frogs normally require perennial or nearly perennial water in streams, 
springs, cienegas, and stock tanks in order to complete their life cycle, but are capable of overland 
movement between water sources. Critical habitat for the CLF has been designated in Empire Gulch, 
Cienega Creek, and the Greaterville area (USFWS 2012b). The closest point of this critical habitat is less 
than 3 miles from the proposed trail route in the Project Area. The proposed trail construction will have 
no direct impact on this designated critical habitat. Surface water features would not be impacted by the 
Project and no perennial streams are crossed by the proposed route; therefore, no adverse impacts to CLF 
are anticipated as a result of the Project. 
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Based on the screening analysis in Table 2, 40 Forest Sensitive species have a reasonable potential to 
occur in the Project Area. This total consists of 15 plant species, 1 amphibian, 4 reptile species, 6 bird 
species, and 14 mammal species. 



Of the 15 sensitive plant species that could be found in the Project Area, two are orchid species: Arizona 
coralroot and Coleman’s coralroot. Both these species are saprophytes (root parasites) on oaks and both 
are known to be present within a few miles of the Project Area. Surveys for these species can only be 
conducted during the flowering season (April through June) when flowering spikes are visible above the 
ground. Both these species have been petitioned for listing under the ESA. Other plant species that have 
been the subject of special interest in this area are Bartram stonecrop and beardless chinchweed. Impacts 
to plants can be minimized by orienting the trail to avoid any of the sensitive plants that may be 
encountered during surveys or trail construction. 



One sensitive amphibian, the lowland leopard frog, has the potential to occur in the Project Area, but the 
Project will not affect this species because it will not impact any surface water features. 



The four sensitive reptile species that may be present in the Project Area are the mountain skink, giant 
spotted whiptail, reticulate Gila monster, and green rat snake. Impacts to reptiles can be minimized with 
care during construction to avoid direct and indirect impacts to individuals and potential den sites. 



The six sensitive bird species that may be present in the Project Area are the common black hawk, broad-
billed hummingbird, northern beardless tyrannulet, Abert’s towhee, Baird’s sparrow, and varied bunting. 
The common black hawk has been observed in Mulberry Canyon in the northern portion of the Project 
Area. The towhee is a permanent resident of this vicinity. The hummingbird, tyrannulet, and bunting are 
neotropical migrants that are only present during the breeding season in spring, summer, and early fall. 
The Baird’s sparrow is a northern migrant that is only present during the winter. Because of their 
mobility, birds are unlikely to be directly impacted by the trail construction. Indirect impacts to bird 
species can be minimized by taking appropriate precautions during construction to avoid known or 
potential nest sites. 



Of the 14 sensitive mammal species that could be present in the Project Area, there are five insectivorous 
bats (southern yellow bat, western red bat, Pale Townsend’s big-eared bat, pocketed free-tailed bat, and 
greater western mastiff bat), one nectarivorous bat (Mexican long-tongued bat), one shrew (Cockrum’s 
desert shrew), five rodents (Huachuca Mountains pocket gopher, fulvous harvest mouse, plains harvest 
mouse, northern pygmy mouse, and yellow-nosed cotton rat), and two small carnivores (white-nosed coati 
and hooded skunk). The bats are likely to use the Project Area primarily for foraging, although two of 
these species roost in trees during daylight hours. These mammals would not likely be directly impacted 
by the trail construction because they are mobile. Indirect impacts to mammal species can be minimized 
by taking appropriate precautions during construction to avoid the larger trees that could be used by 
roosting bats and known or potential burrows and den sites. 
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Table 3. Summary of special-status species with potential to occur and determination of effects 
Species Effects Determination 



Chiricahua leopard frog The Project will not affect the Chiricahua leopard frog or its habitat. 
Lesser long-nosed bat The Project may beneficially affect the lesser long-nosed bat and its habitat. 
Jaguar The Project will not affect the jaguar or its habitat. 



Santa Cruz striped agave The Project may impact individual Santa Cruz striped agave, but is not likely to result in 
a trend toward federal listing or loss of viability. 



Greene milkweed The Project may impact individual Greene milkweed plants, but is not likely to result in 
a trend toward federal listing or loss of viability. 



Needle-spined pineapple cactus The Project may impact individual needle-spined pineapple cactus, but is not likely to 
result in a trend toward federal listing or loss of viability. 



Arid throne fleabane The Project may impact individual arid throne fleabane, but is not likely to result in a 
trend toward federal listing or loss of viability. 



Bartram stonecrop The Project may impact individual Bartram stonecrop, but is not likely to result in a 
trend toward federal listing or loss of viability. 



Chisos Mt. crested coralroot The Project may impact individual Chisos Mt. crested coralroot, but is not likely to 
result in a trend toward federal listing or loss of viability. 



Arizona coralroot The Project may impact individual Arizona coralroot, but is not likely to result in a trend 
toward federal listing or loss of viability. 



Spiderleaf The Project may impact individual spiderleaf plants, but is not likely to result in a trend 
toward federal listing or loss of viability. 



Lemmon’s lupine The Project may impact individual Lemmon’s lupine, but is not likely to result in a trend 
toward federal listing or loss of viability. 



Arizona manihot The Project may impact individual Arizona manihot, but is not likely to result in a trend 
toward federal listing or loss of viability. 



Southwestern muhly The Project may impact individual southwestern muhly plants, but is not likely to result 
in a trend toward federal listing or loss of viability. 



Sycamore Canyon muhly The Project may impact individual Sycamore Canyon muhly plants, but is not likely to 
result in a trend toward federal listing or loss of viability. 



Beardless chinchweed The Project may impact individual beardless chinchweed, but is not likely to result in a 
trend toward federal listing or loss of viability. 



Lemmon’s stevia The Project may impact individual Lemmon’s stevia, but is not likely to result in a trend 
toward federal listing or loss of viability. 



Sonoran noseburn The Project may impact individual Sonoran noseburn, but is not likely to result in a 
trend toward federal listing or loss of viability. 



Lowland leopard frog The Project will have no effect on the lowland leopard frog. 



Mountain skink The Project may impact individual mountain skinks, but is not likely to result in a trend 
toward federal listing or loss of viability. 



Giant spotted whiptail The Project may impact individual giant spotted whiptails, but is not likely to result in a 
trend toward federal listing or loss of viability. 



Reticulate Gila monster The Project may impact individual reticulate Gila monsters, but is not likely to result in 
a trend toward federal listing or loss of viability. 



Green rat snake The Project may impact individual green rat snakes, but is not likely to result in a trend 
toward federal listing or loss of viability. 



Common black hawk The Project may impact individuals of this species, but is not likely to result in a trend 
toward federal listing or loss of viability. 



Broad-billed hummingbird The Project may impact individuals of this species, but is not likely to result in a trend 
toward federal listing or loss of viability. 
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Table 3. Summary of special-status species with potential to occur and determination of effects 
Species Effects Determination 



Northern beardless tyrannulet The Project may impact individuals of this species, but is not likely to result in a trend 
toward federal listing or loss of viability. 



Abert’s towhee The Project may impact individuals of this species, but is not likely to result in a trend 
toward federal listing or loss of viability. 



Baird’s sparrow The Project may impact individuals of this species, but is not likely to result in a trend 
toward federal listing or loss of viability. 



Varied bunting The Project may impact individuals of this species, but is not likely to result in a trend 
toward federal listing or loss of viability. 



Cockrum’s desert shrew The Project may impact individual Cockrum’s desert shrews, but is not likely to result in 
a trend toward federal listing or loss of viability. 



Mexican long-tongued bat The Project will have no effect on the Mexican long-tongued bat.  
Southern yellow bat The Project will have no effect on the southern yellow bat.  
Western red bat The Project will have no effect on the western red bat.  
Pale Townsend’s big-eared bat The Project will have no effect on the pale Townsend’s big-eared bat.  
Pocketed free-tailed bat The Project will have no effect on the pocketed free-tailed bat.  
Greater western mastiff bat The Project will have no effect on the greater western mastiff bat.  



Huachuca Mountains pocket gopher The Project may impact individual Huachuca Mountains pocket gophers, but is not 
likely to result in a trend toward federal listing or loss of viability. 



Fulvous harvest mouse The Project may impact individual fulvous harvest mice, but is not likely to result in a 
trend toward federal listing or loss of viability. 



Plains harvest mouse The Project may impact individual plains harvest mice, but is not likely to result in a 
trend toward federal listing or loss of viability. 



Northern pygmy mouse The Project may impact individual northern pygmy mice, but is not likely to result in a 
trend toward federal listing or loss of viability. 



Yellow-nosed cotton rat The Project may impact individual yellow-nosed cotton rats, but is not likely to result in 
a trend toward federal listing or loss of viability. 



White-nosed coati The Project will have no effect on the white-nosed coati.  
Hooded skunk The Project will have no effect on the hooded skunk.  
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Pima County
COMMON NAME SCIENTIFIC NAME DESCRIPTION COUNTY ELEVATION HABITAT COMMENTSSTATUS



Acuna cactus Echinomastus 
erectocentrus var. 
acunensis



Less than 12 inches tall; 
spine clusters borne on 
tubercles, each with a 
groove on the upper 
surface.  2-3 central spines 
and 12 radial spines.  Radial 
spines are dirty white with 
maroon tips. Flowers pink to 
purple.



Maricopa, Pima, 
Pinal



1,198 to 3,773 ft Well drained knolls and 
gravel ridges in Sonoran 
desertscrub.



Immature plants distinctly different from 
mature plants.  Immatures are disc-
shaped or spherical and have no central 
spines until they are about 1.5 inches.  
Critical habitat is being proposed for a 
total of 53,720 ac in Maricopa, Pima, and 
Pinal counties (77 FR 60510).



Proposed 
Endangered



California Least 
Tern



Sterna antillarum 
browni



Smallest of the North 
American terns.  Body length 
is 21-24 cm (8-9 inches) with 
a wingspan of 45-51 cm (18-
20 inches).  Has black crown 
and loral stripe on head, 
snowy white forehead and 
underside, and gray 
upperparts. Outer two 
primaries black, yellow or 
orange bill with black tip, and 
orange legs.  Males have a 
wider dark loral stripe but 
sexes mostly distinguished 
by behavior.



Maricopa, 
Mohave, Pima



< 2,000 ft Open, bare or sparsely 
vegetated sand, sandbars, 
gravel pits, or exposed 
flats along shorelines of 
inland rivers, lakes, 
reservoirs, or drainage 
systems.



Breeding occasionally documented in 
Arizona; migrants may occur more 
frequently. Feeds primarily on fish in 
shallow waters and secondarily on 
invertebrates. Nests in a simple scrape 
on sandy or gravelly soil.



Endangered



Chiricahua leopard 
frog



Lithobates 
chiricahuensis



Cream colored tubercles 
(spots) on a dark 
background on the rear of 
the thigh, dorsolateral folds 
that are interrupted and 
deflected medially, and a call 
given out of water distinguish 
this spotted frog from other 
leopard frogs.



Apache, Cochise, 
Coconino, Gila, 
Graham, 
Greenlee, Navajo, 
Pima, Santa 
Cruz, Yavapai



3,281-8,890 ft Restricted to springs, 
livestock tanks, and 
streams in upper portion 
of watersheds that are 
free from nonnative 
predators or where 
marginal habitat for 
nonnative predators exists.



Critical habitat is designated for 10,346 
acres in Apache, Cochise, Gila, Graham, 
Greenlee, Pima, Santa Cruz, and 
Yavapai counties in Arizona; and Catron, 
Hidalgo, Grant, Sierra, and Socorro 
counties in New Mexico (77 FR 16324).



Threatened
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Desert pupfish Cyprinodon 
macularius



Small (2 inches) smoothly 
rounded body shape with 
narrow vertical bars on the 
sides.  Breeding males blue 
on head and sides with 
yellow on tail.  Females and 
juveniles tan to olive colored 
back and silvery sides.



Cochise, Graham, 
Maricopa, Pima, 
Pinal, Santa Cruz, 
Yavapai



< 4,000 ft Shallow springs, small 
streams, and marshes.  
Tolerates saline and warm 
water.



Two subspecies are recognized: Desert 
Pupfish (C.m. macularis) and 
Quitobaquito Pupfish (C.m. eremus). 
Critical habitat includes Quitobaquito 
Springs, Pima County, portions of San 
Felipe Creek, Carrizo Wash, and Fish 
Creek Wash, Imperial County, California.



Endangered



Gila chub Gila intermedia Deep compressed body, flat 
head.  Dark olive-gray color 
above, silver sides.  
Endemic to Gila River Basin.



Cochise, Gila, 
Graham, 
Greenlee, Pima, 
Pinal, Santa Cruz, 
Yavapai



2,000-5,500 ft Pools, springs, cienegas, 
and streams.



Occurs on Federal, State, and private 
lands, including the Nature Conservancy 
and the Audubon Society.  Also occurs in 
Sonora, Mexico.  Critical habitat includes 
Cochise, Gila, Graham, Greenlee, Pima, 
Pinal, Santa Cruz, and Yavapai counties 
(70 FR 66664).



Endangered



Gila topminnow Poeciliopsis 
occidentalis 
occidentalis



Small (2 inches), guppy-like, 
live bearing, lacks dark spots 
on its fins.  Breeding males 
are jet black with yellow fins.



Cochise, Gila, 
Graham, La Paz, 
Maricopa, Pima, 
Pinal, Santa Cruz, 
Yavapai



< 4,500 ft Small streams, springs, 
and cienegas vegetated 
shallows.



Species historically also occurred in 
backwaters of large rivers but is currently 
isolated to small streams and springs.



Endangered



Huachuca water 
umbel



Lilaeopsis 
schaffneriana ssp. 
recurva



Herbaceous, semi-aquatic 
perennial in the parsley 
family (Umbelliferae) with 
slender erect, hollow, leaves 
that grow from the nodes of 
creeping rhizomes.  Flower: 
3 to 10 flowered umbels 
arise from root nodes.



Cochise, Pima, 
Santa Cruz



3,500-6,500 ft Cienegas, perennial low 
gradient streams, 
wetlands.



Species also occurs in adjacent Sonora, 
Mexico, west of the continental divide.  
Critical habitat includes Cochise and 
Santa Cruz counties (64 FR 37441).



Endangered



Jaguar Panthera onca Largest species of cat native 
to Southwest.  Muscular, 
with relatively short, massive 
limbs, and a deep-chested 
body.  Usually cinnamon-buff 
in color with many black 
spots.  Weights ranges from 
90-300 lbs.



Cochise, Pima, 
Santa Cruz



1,600-9,000 ft Found in Sonoran 
desertscrub up through 
subalpine conifer forest.



Critical habitat is being proposed for a 
total of 838,232 ac. in Cochise, Pima, 
and Santa Cruz counties, Arizona; and 
Hidalgo County, New Mexico (77 FR 
50214).  A recovery team for the jaguar 
was formed in 2010, who completed a 
recovery outline for the species in April, 
2012.  The recovery team is currently 
developing a full recovery plan for the 
species based on the recovery outline.



Endangered
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Kearney's blue star Amsonia 
kearneyana



A herbaceous perennial 
about 2 feet tall in the 
dogbane family 
(Apocynaceae).  Thickened 
woody root and many 
pubescent (hairy) stems that 
rarely branch.  Flowers: 
white terminal inflorescence 
in April and May.



Pima 3,600-3,800 ft West-facing drainages in 
the Baboquivari Mountains.



Plants grow in stable, partially shaded, 
coarse alluvium along a dry wash in the 
Baboquivari Mountains.  Range is 
extremely limited.  Protected by Arizona 
Native Plant Law.



Endangered



Lesser long-nosed 
bat



Leptonycteris 
curasoae 
yerbabuenae



Elongated muzzle, small leaf 
nose, and long tongue.  
Yellowish brown or gray 
above and cinnamon brown 
below.  Tail minute and 
appears to be lacking.  
Easily disturbed.



Cochise, Gila, 
Graham, 
Greenlee, 
Maricopa, Pima, 
Pinal,  Santa 
Cruz, Yuma



1,600-11,500 ft Desert scrub habitat with 
agave and columnar cacti 
present as food plants.



Day roosts in caves and abandoned 
tunnels.  Forages at night on nectar, 
pollen, and fruit of paniculate agaves and 
columnar cacti.  This species is migratory 
and is present in Arizona usually from 
April to September and south of the 
border the remainder of the year.



Endangered



Masked bobwhite Colinus virginianus 
ridgewayi



Males have a brick-red 
breast and black head and 
throat.  Females are 
generally nondescript but 
resemble other races such 
as the Texas bobwhite.



Pima 1,000-4,000 ft Desert grasslands with 
diversity of dense native 
grasses, forbs, and brush.



Species is closely associated with Prairie 
acacia (Acacia angustissima).  Formerly 
occurred in Altar and Santa Cruz valleys, 
as well as Sonora, Mexico.  Presently 
only known from reintroduced populations 
on Buenos Aires NWR.



Endangered



Mexican spotted owl Strix occidentalis 
lucida



Medium sized with dark eyes 
and no ear tufts.  Brownish 
and heavily spotted with 
white or beige.



Apache, Cochise, 
Coconino, Gila, 
Graham, 
Greenlee, 
Maricopa, 
Mohave, Navajo, 
Pima, Pinal, 
Santa Cruz, 
Yavapai



4,100-9,000 ft Nests in canyons and 
dense forests with multi-
layered foliage structure.



Generally nest in older forests of mixed 
conifer or ponderosa pine/gambel oak 
type, in canyons, and use variety of 
habitats for foraging.  Sites with cool 
microclimates appear to be of importance 
or are preferred.  Critical habitat was 
finalized on August 31, 2004 (69 FR 
53182) in Arizona in  Apache, Cochise, 
Coconino, Gila, Graham, Greenlee, 
Maricopa, Navajo, Pima, Pinal, Santa 
Cruz,  and Yavapai counties.



Threatened



Nichol Turk's head 
cactus



Echinocactus 
horizonthalonius 
var. nicholii



Blue-green to yellowish-
green, columnar, 18 inches 
tall, 8 inches in diameter.  
Spine clusters have 5 radial 
and 3 central spines; one 
curves downward and is 
short; 2 spines curve upward 
and are red or pale gray.  
Flowers: pink; fruit: woolly 
white.



Pima, Pinal 2,400-4,100 ft Sonoran desertscrub. Found in unshaded microsites in Sonoran 
desertscrub on dissected alluvial fans at 
the foot of limestone mountains and on 
inclined terraces and saddles on 
limestone mountain sides.



Endangered
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Ocelot Leopardus pardalis Medium-sized spotted cat 
that is yellowish with black 
streaks and stripes running 
from front to back. Tail is 
spotted and about 1/2 the 
length of head and body. 
Face is less heavily streaked 
than the back and sides.



Cochise,Gila, 
Graham, Pima, 
Pinal, Santa Cruz



< 8,000 ft Desert scrub in Arizona. 
Humid tropical and sub-
tropical forests, and 
savannahs in areas south 
of the U.S.



Little is known about ocelot habitat use in 
Arizona; however, ocelots are typically 
associated with areas of dense cover.  
Four confirmed reports of ocelots have 
been received from Gila (one) and 
Cochise (three) counties since 2009.  
Based on photographic evidence, two of 
the reports from Cochise County were 
most likely of the same ocelot.



Endangered



Pima pineapple 
cactus



Coryphantha 
scheeri var. 
robustispina



Hemispherical stems 4-7 
inches tall 3-4 inches 
diameter. Central spine 1 
inch long straw colored 
hooked surrounded by 6-15 
radial spines.  Flower: 
yellow, salmon, or rarely 
white narrow floral tube.



Pima, Santa Cruz 2,300-5,000 ft Sonoran desertscrub or 
semi-desert grassland 
communities.



Occurs in alluvial valleys or on hillsides in 
rocky to sandy or silty soils.  This species 
can be confused with juvenile barrel 
cactus (Ferocactus).  However, the 
spines of the later are flattened, in 
contrast with the round cross-section of 
the Coryphanta spines.  About 80-90% of 
individuals occur on state or private land.



Endangered



Sonoran pronghorn Antilocapra 
americana 
sonoriensis



Upperparts tan; underparts, 
rump, and two bands across 
the neck are white. Male has 
two black cheek pouches. 
Hoofed with slightly curved 
black horns having a single 
prong.  Smallest and palest 
of the pronghorn subspecies.



Maricopa, Pima, 
Yuma



2,000-4,000 ft Broad intermountain 
alluvial valleys with 
creosote-bursage and 
palo verde-mixed cacti 
associations.



Typically, bajadas are used as fawning 
areas and sandy dune areas provide food 
seasonally.  Cacti (jumping cholla) 
appears to make up substantial part of 
diet.  This subspecies also occurs in 
Mexico.



Endangered



Southwestern 
willow flycatcher



Empidonax traillii 
extimus



Small passerine (about 6 
inches) grayish-green back 
and wings, whitish throat, 
light olive-gray breast and 
pale yellowish belly.  Two 
wingbars visible.  Eye-ring 
faint or absent.



Apache, Cochise, 
Coconino, Gila, 
Graham, 
Greenlee, La Paz, 
Maricopa, 
Mohave, Navajo, 
Pima, Pinal, 
Santa Cruz, 
Yavapai, Yuma



< 8,500 ft Cottonwood/willow and 
tamarisk vegetation 
communities along rivers 
and streams.



Riparian-obligate bird that occupies 
migratory/breeding habitat from late April-
Sept. Critical habitat was finalized on 
October 19, 2005 in Apache, Cochise, 
Gila, Graham, Greenlee, Maricopa, 
Mohave, Pima, Pinal, and Yavapai 
counties (70 FR 60886).  Revised critical 
habitat was proposed August 15, 2011 
(76 FR 50542) and includes river 
segments in counties currently 
designated plus those in La Paz, Santa 
Cruz, and Yuma counties. The 2005 
critical habitat designation remains in 
effect until the current proposal is 
finalized. Training seminar/permits 
required for those conducting call 
playback surveys.



Endangered
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Desert tortoise, 
Sonoran population



Gopherus agassizii Large herbivorous reptile 
with domed shell and round 
stumpy hind legs.  The 
carapace is a dull brown or 
grey color and the plastron is 
unhinged, often pale yellow 
in coloration. Sonoran desert 
tortoises generally have a 
flatter carapace than 
tortoises in the Mohave 
population. Active in spring 
and during the monsoon; 
dormant in winter and mid-
summer months.



Cochise, Gila, 
Graham, La Paz, 
Maricopa, 
Mohave, Pima, 
Pinal, Santa Cruz, 
Yavapai, Yuma



< 7,800 ft Primarily rocky (often 
steep) hillsides and 
bajadas of Mohave and 
Sonoran desertscub but 
may encroach into desert 
grassland, juniper 
woodland, interior 
chaparral habitats, and 
even pine communities. 
Washes and valley 
bottoms may be used in 
dispersal.



Desert tortoises that occur east and 
south of the Colorado River in Arizona 
are referred to as the Sonoran 
population.  Individuals are found 
throughout their historic range; but 
populations are becoming increasingly 
fragmented due to threats to their habitat 
in valley bottoms, which are used for 
dispersal and exchange of genetic 
material.



Candidate



Northern Mexican 
Gartersnake



Thamnophis eques 
megalops



Background color ranges 
from olive, olive-brown, to 
olive-gray. Body has three 
yellow or light colored stripes 
running down the length of 
the body, darker towards tail. 
Species distinguished from 
other native gartersnakes by 
the lateral stripes reaching 
the 3rd and 4th scale rows.  
Paired black spots extend 
along dorsolateral fields.



Apache, Cochise, 
Coconino, Gila, 
Graham, Navajo, 
Pima, Pinal, 
Santa Cruz, 
Yavapai



130-8,500 ft Cienegas, stock tanks, 
large-river riparian 
woodlands and forests, 
streamside gallery forests.



Core population areas in the U.S. include 
mid/upper Verde River drainage, 
mid/lower Tonto Creek, and the San 
Rafael Valley and surrounding area.  
Status on tribal lands unknown.  
Distributed south into Mexico along the 
Sierra Madre Occidental and Mexican 
Plateau.  Strongly associated with the 
presence of a native prey base including 
leopard frogs and native fish.



Candidate



Rosemont talussnail Sonorella 
rosemontensis



Terrestrial snail with shell 
height of 0.5 inches, 
diameter of 0.85 inches, and 
has about 4.5 whorls.  The 
shell is polished, moderately 
solid, pale brown, fading 
around the umbilicus (belly 
button), with a light-bordered 
chestnut brown band.   
Positive identification of the 
species depends on 
examination of soft body 
parts.



Pima ~5,500 ft Inhabits talus slopes 
comprised of volcanic 
rock and limestone.



The species is vulnerable to any 
disturbance that would remove talus, 
increase interstitial sedimentation, or 
change moisture conditions.  The entire 
range of the species is located on lands 
designated for the purpose of hard rock 
mining.



Candidate
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Sonoyta mud turtle Kinosternon 
sonoriense 
longifemorale



Aquatic; dark, medium-
sized; shell up to 7 inches 
long; head, neck, and limbs 
mottled; carapace is olive 
brown to dark brown; 
plastron hinged; long barbels 
on chin, webbed feet.



Pima 1,100 ft Ponds and streams. Found only in Quitobaquito Springs in 
Organ Pipe Cactus National Monument, 
Arizona.  Species also occurs in Rio 
Sonoyta, Sonora, Mexico.



Candidate



Tucson shovel-
nosed snake



Chionactis 
occipitalis klauberi



Small snake (10-17 inches 
total length) in the family 
Colubridae, with a shovel-
shaped snout and an inset 
lower jaw.  Overall coloring 
mimics coral snakes, with 
pale yellow to cream-colored 
body, 21 or more black or 
brown saddle-like bands 
across the back, and orange-
red saddle-like bands in 
between.  The subspecies is 
distinguished from the other 
subspecies in that these 
secondary orange-red 
crossbands are suffused 
with dark pigment, making 
them appear brown or partly 
black, and the black and red 
crossbands do not encircle 
the entire body.



Maricopa, Pima, 
Pinal



785-1,662 ft Sonoran Desertscrub; 
associated with soft, 
sandy soils having sparse 
gravel.



Found in creosote-mesquite floodplain 
environments, finds refuge under desert 
shrubs,active during crepuscular (dawn 
and dusk) and daylight hours.



Candidate
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COMMON NAME SCIENTIFIC NAME DESCRIPTION COUNTY ELEVATION HABITAT COMMENTSSTATUS



Yellow-billed cuckoo Coccyzus 
americanus



Medium-sized bird with a 
slender, long-tailed profile, 
slightly down-curved bill that  
is blue-black with yellow on 
the lower half.  Plumage is 
grayish-brown above and 
white below, with rufous 
primary flight feathers.



Apache, Cochise, 
Coconino, Gila, 
Graham, 
Greenlee, La Paz, 
Maricopa, 
Mohave, Navajo, 
Pima, Pinal, 
Santa Cruz, 
Yavapai, Yuma



< 6,500 ft Large blocks of riparian 
woodlands (cottonwood, 
willow, or tamarisk 
galleries).



Neotropical migrant that winters primarily 
in South America and breeds primarily in 
the U.S. (but also in southern Canada 
and northern Mexico).  As a migrant it is 
rarely detected; can occur outside of 
riparian areas.  Cuckoos are found 
nesting statewide, mostly  below 5,000 
feet in central, western, and southeastern 
Arizona.  Concern for cuckoos are 
primarily focused upon alterations to its 
nesting and foraging habitat.   Nesting 
cuckoos are associated with relatively 
dense, wooded, streamside riparian 
habitat, with varying combinations of 
Fremont cottonwood, willow, velvet ash, 
Arizona walnut, mesquite, and tamarisk.  
Some cuckoos have also been detected 
nesting in velvet mesquite, netleaf 
hackberry, Arizona sycamore, Arizona 
alder, and some exotic neighborhood 
shade trees.



Candidate



Gooddings onion Allium gooddingii Herbaceous perennial plant; 
broad, flat, rather blunt 
leaves; flowering stalk 14-18 
inches tall, flattened, and 
narrowly winged toward 
apex; fruit is broader than 
long; seeds are short and 
thick.



Apache, 
Greenlee, Pima



7,500-11,250 ft Shaded sites on north-
trending drainages, on 
slopes, or in narrow 
canyons, within mixed 
conifer and spruce fir 
forests.



Known from the White, Santa Catalina, 
and Chuska Mountains.  Also found in 
New Mexico on the Lincoln and Gila 
National Forests. A Conservation 
Agreement between the Service and the 
Forest Service signed in February 1998.



Conservation 
Agreement



San Xavier 
talussnail



Sonorella eremita Land snail, less than one 
inch in diameter (about .75 
inches); round shell with 4.5 
whorls; white to pinkish tint 
and chestnut-brown shoulder 
band.



Pima 3,850-3,920 ft Inhabits a deep, northwest-
facing limestone rockslide.



Restricted to  50 by 100 foot area of land 
privately owned in southeastern Arizona. 
A Conservation Agreement was finalized 
in 1995 and renewed in May 2008.



Conservation 
Agreement
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COMMON NAME SCIENTIFIC NAME DESCRIPTION COUNTY ELEVATION HABITAT COMMENTSSTATUS



American peregrine 
falcon



Falco pereginus 
anatum



A crow-sized falcon with 
slate blue-gray on the back 
and wings, and white on the 
underside; a black head with 
vertical “bandit’s mask” 
pattern over the eyes; long 
pointed wings; and a long 
wailing call made during 
breeding.  Very adept flyers 
and hunters, reaching diving 
speeds of 200 mph.



Apache, Cochise, 
Coconino, Gila, 
Graham, 
Greenlee, La Paz, 
Maricopa, 
Mohave, Navajo, 
Pima, Pinal, 
Santa Cruz, 
Yavapai, Yuma



3,500-9,000 ft Areas with rocky, steep 
cliffs, primarily near water, 
where prey (primarily 
shorebirds, songbirds, and 
waterfowl) concentrations 
are high.  Nests are found 
on ledges of cliffs, and 
sometimes on man-made 
structures such as office 
towers and bridge 
abutments.



Species recovered with over 1,650 
breeding birds in the US and Canada.



Delisted



Cactus ferruginous 
pygmy-owl



Glaucidium 
brasilianum 
cactorum



Small reddish-brown owl with 
a cream-colored belly 
streaked with reddish-
brown.  Males average 2.2 
oz and females average 2.6 
oz.  Length is approximately 
6.5 in., including a relatively 
long tail. Lacks ear tufts, and 
has paired black  spots on 
the back of the head.



Pima, Pinal < 4,000 ft Areas of desert 
woodlands with tall 
canopy cover.  Primarily 
found in Sonoran desert 
scrub and  occasionally in 
riparian drainages and 
woodlands within semi-
desert grassland 
communities.  Prefers to 
nest in cavities in saguaro 
cacti but has been found 
in low-density suburban 
developments that include 
natural open spaces.



Not recognized as a protected taxonomic 
entity under the Act, but protected from 
direct take of individuals and nests/eggs 
under the Migratory Bird Treaty Act. A 
2006 petition for relisting under the Act is 
currently being evaluated.  Due to low 
population numbers, captive breeding 
research was initiated in 2006 with some 
success.



Delisted; 
petitioned for 



relisting
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Arizona's On-line Environmental Review Tool
Search ID: 20130114019398
Project Name: Arizona Trail
Date: 1/14/2013 12:24:00 PM



Page 1 of 6         APPLICATION INITIALS: ___________



Project Location The Department appreciates the opportunity to provide in-depth comments and project review when
additional information or environmental documentation becomes available.



Special Status Species Occurrences/Critical Habitat/Tribal Lands within 3
miles of Project Vicinity:



Name Common Name FWS USFS BLM State
Aspidoscelis burti stictogrammus Giant Spotted Whiptail SC S



Baiomys taylori Northern Pygmy Mouse S



CH for Lithobates chiricahuensis Designated Critical Habitat for
Chiricahua leopard frog



Carex ultra Arizona Giant Sedge S S



Choeronycteris mexicana Mexican Long-tongued Bat SC S S WSC



Erigeron arisolius Arid Throne Fleabane S



Graptopetalum bartramii Bartram Stonecrop SC S S SR



Heloderma suspectum suspectum Reticulate Gila Monster S



Hexalectris revoluta Chisos Coral-root S



Leptonycteris curasoae yerbabuenae Lesser Long-nosed Bat LE WSC



Lithobates chiricahuensis Chiricahua Leopard Frog LT WSC



Muhlenbergia dubioides Box Canyon Muhly S



Muhlenbergia xerophila Weeping Muhly S



Pectis imberbis Beardless Chinch Weed SC S



Rana yavapaiensis Lowland Leopard Frog SC S S WSC



Reithrodontomys fulvescens Fulvous Harvest Mouse S



Reithrodontomys montanus Plains Harvest Mouse S



Rincon - Santa Rita - Whetstone
Linkage Design



Wildlife Corridor



Santa Rita - Sierrita Linkage Design Wildlife Corridor



Senticolis triaspis intermedia Northern Green Ratsnake S



Sigmodon ochrognathus Yellow-nosed Cotton Rat SC S



Sonorella rosemontensis Rosemont Talussnail C



Tragia laciniata Sonoran Noseburn S



Project Name: Arizona Trail
Submitted By: Carolyn Chilcote
On behalf of: CONSULTING
Project Search ID: 20130114019398
Date: 1/14/2013 12:23:54 PM
Project Category: Recreation Areas,Trails and trail heads (parking, day-use,
picnic areas, etc.),Construction of new facilities
Project Coordinates (UTM Zone 12-NAD 83): 527827.304, 3522178.471
meter
Project Area: 3172.145 acres
Project Perimeter: 16706.762 meter
County: PIMA
USGS 7.5 Minute Quadrangle ID: 1866
Quadrangle Name: EMPIRE RANCH
Project locality is currently being scoped



Location Accuracy Disclaimer
Project locations are assumed to be both precise and
accurate for the purposes of environmental review. The
creator/owner of the Project Review Receipt is solely
responsible for the project location and thus the
correctness of the Project Review Receipt content.
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Please review the entire receipt for project type recommendations
and/or species or location information and retain a copy for future
reference. If any of the information you provided did not accurately
reflect this project, or if project plans change, another review should be
conducted, as this determination may not be valid.



Arizona’s On-line Environmental Review Tool:



1. This On-line Environmental Review Tool inquiry has generated
recommendations regarding the potential impacts of your project on
Special Status Species (SSS) and other wildlife of Arizona. SSS
include all U.S. Fish and Wildlife Service federally listed, U.S. Bureau
of Land Management sensitive, U.S. Forest Service sensitive, and
Arizona Game and Fish Department (Department) recognized species
of concern.
2. These recommendations have been made by the Department, under
authority of Arizona Revised Statutes Title 5 (Amusements and
Sports), 17 (Game and Fish), and 28 (Transportation). These
recommendations are preliminary in scope, designed to provide early
considerations for all species of wildlife, pertinent to the project type
you entered.
3. This receipt, generated by the automated On-line Environmental
Review Tool does not constitute an official project review by
Department biologists and planners. Further coordination may be
necessary as appropriate under the National Environmental Policy Act
(NEPA) and/or the Endangered Species Act (ESA).



The U.S. Fish and Wildlife Service (USFWS) has regulatory authority
over all federally listed species under the ESA. Contact USFWS
Ecological Services Offices: http://arizonaes.fws.gov/.



Phoenix Main Office
2321 W. Royal Palm Road, Suite 103
Phoenix, AZ  85021
Phone 602-242-0210
Fax 602-242-2513



Tucson Sub-Office
201 North Bonita, Suite 141
Tucson, AZ  85745
Phone 520-670-6144
Fax 520-670-6154



Flagstaff Sub-Office
323 N. Leroux Street, Suite 101
Flagstaff, AZ  86001
Phone 928-226-0614
Fax 928-226-1099



Disclaimer:



1. This is a preliminary environmental screening tool. It is not a
substitute for the potential knowledge gained by having a biologist
conduct a field survey of the project area.
2. The Department’s Heritage Data Management System (HDMS) data
is not intended to include potential distribution of special status
species. Arizona is large and diverse with plants, animals, and
environmental conditions that are ever changing. Consequently, many
areas may contain species that biologists do not know about or
species previously noted in a particular area may no longer occur
there.
3. Not all of Arizona has been surveyed for special status species, and
surveys that have been conducted have varied greatly in scope and
intensity. Such surveys may reveal previously undocumented
population of species of special concern.
4. HDMS data contains information about species occurrences that
have actually been reported to the Department.



Arizona Game and Fish Department Mission



To conserve, enhance, and restore Arizona’s diverse wildlife
resources and habitats through aggressive protection and
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management programs, and to provide wildlife resources and
safe watercraft and off-highway vehicle recreation for the
enjoyment, appreciation, and use by present and future
generations.



Project Category: Recreation
Areas,Trails and trail heads
(parking, day-use, picnic areas,
etc.),Construction of new facilities
Project Type Recommendations:



All degraded and disturbed lands should be restored to their natural
state. Vegetation restoration projects (including treatments of invasive
or exotic species) should have a completed site-evaluation plan
(identifying environmental conditions necessary to re-establish native
vegetation), a revegetation plan (species, density, method of
establishment), a short and long-term monitoring plan, including
adaptive management guidelines to address needs for replacement
vegetation.



Based on the project type entered; coordination with State Historic
Preservation Office may be required
http://azstateparks.com/SHPO/index.html



Development plans should provide for open natural space for wildlife
movement, while also minimizing the potential for wildlife-human
interactions through design features. Please contact Project Evaluation
Program for more information on living with urban wildlife.



During planning and construction, minimize potential introduction or
spread of exotic invasive species. Invasive species can be plants,



animals (exotic snails), and other organisms (e.g. microbes), which
may cause alteration to ecological functions or compete with or prey
upon native species and can cause social impacts (e.g. livestock
forage reduction, increase wildfire risk). The terms noxious weed or
invasive plants are often used interchangeably. Precautions should be
taken to wash all equipment utilized in the project activities before and
after project activities to reduce the spread of invasive species. Arizona
has noxious weed regulations (Arizona Revised Statutes, Rules
R3-4-244 and R3-4-245). See Arizona Department of Agriculture
website for restricted plants
http://www.azda.gov/PSD/quarantine5.htm. Additionally, the U.S.
Department of Agriculture has information regarding pest and invasive
plant control methods including: pesticide, herbicide, biological control
agents, and mechanical control:
http://www.usda.gov/wps/portal/usdahome. The Department regulates
the importation, purchasing, and transportation of wildlife and fish
(Restricted Live Wildlife), please refer to the hunting regulations for
further information http://www.azgfd.gov/h_f/hunting_rules.shtml.



During the planning stages of your project, please consider the local or
regional needs of wildlife in regards to movement, connectivity, and
access to habitat needs. Loss of this permeability prevents wildlife from
accessing resources, finding mates, reduces gene flow, prevents
wildlife from re-colonizing areas where local extirpations may have
occurred, and ultimately prevents wildlife from contributing to
ecosystem functions, such as pollination, seed dispersal, control of
prey numbers, and resistance to invasive species. In many cases,
streams and washes provide natural movement corridors for wildlife
and should be maintained in their natural state. Uplands also support a
large diversity of species, and should be contained within important
wildlife movement corridors. In addition, maintaining biodiversity and
ecosystem functions can be facilitated through improving designs of
structures, fences, roadways, and culverts to promote passage for a
variety of wildlife.



Hydrological considerations: design culverts to minimize impacts to
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channel geometry, or design channel geometry (low flow, overbank,
floodplains) and substrates to carry expected discharge using local
drainages of appropriate size as templates. Aquatic wildlife
considerations: reduce/minimize barriers to migration of amphibians or
fish (e.g. eliminate falls). Terrestrial wildlife: washes and stream
corridors often provide important corridors for movement. Overall
culvert width, height, and length should be optimized for movement of
the greatest number and diversity of species expected to utilize the
passage. Culvert designs should consider moisture, light, and noise,
while providing clear views at both ends to maximize utilization. For
many species, fencing is an important design feature that can be
utilized with culverts to funnel wildlife into these areas and minimize
the potential for roadway collisions. Guidelines for culvert designs to
facilitate wildlife passage can be found at
http://www.azgfd.gov/hgis/guidelines.aspx.



Minimize impacts to wildlife and wildlife habitat by staying on
designated roads and trails, and by minimizing use during spring and
summer breeding periods. Additional information concerning OHV use
is located at:
http://www.azgfd.gov/outdoor_recreation/habitat_ohv_areas.shtml



The Department recommends that wildlife surveys are conducted to
determine if noise-sensitive species occur within the project area.
Avoidance or minimization measures could include conducting project
activities outside of breeding seasons.



Project Location and/or Species recommendations:



Heritage Data Management System records indicate that one or more
listed, proposed, or candidate species or Critical Habitat (Designated
or Proposed) have been documented in the vicinity of your project
(refer to page 1 of the receipt). Please contact:
Ecological Services Office
US Fish and Wildlife Service



2321 W. Royal Palm Rd.
Phoenix, AZ 85021-4951
Phone: 602-242-0210
Fax: 602-242-2513



Heritage Data Management System records indicate that one or more
native plants listed on the Arizona Native Plant Law and Antiquities Act
have been documented within the vicinity of your project area (refer to
page 1 of the receipt). Please contact:
Arizona Department of Agriculture
1688 W Adams
Phoenix, AZ 85007
Phone: 602-542-4373



HDMS records indicate your project is in or near an identified wildlife
habitat linkage corridor. Project planning and implementation efforts
should focus on maintaining adequate opportunities for wildlife
permeability. For information on the linkage assessment and wildlife
species that may be affected refer to:
http://www.corridordesign.org/arizona. Contact your Arizona Game and
Fish Department Regional Office for specific project recommendations:
http://www.azgfd.gov/inside_azgfd/agency_directory.shtml



Recommendations Disclaimer:



1. Potential impacts to fish and wildlife resources may be minimized or
avoided by the recommendations generated from information
submitted for your proposed project.
2. These recommendations are proposed actions or guidelines to be
considered during preliminary project development.
3. Additional site specific recommendations may be proposed during
further NEPA/ESA analysis or through coordination with affected
agencies.
4. Making this information directly available does not substitute for the
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Department’s review of project proposals, and should not decrease our
opportunity to review and evaluate additional project information and/or
new project proposals.
5. The Department is interested in the conservation of all fish and
wildlife resources, including those Special Status Species listed on this
receipt, and those that may have not been documented within the
project vicinity as well as other game and nongame wildlife.
6. Further coordination requires the submittal of this initialed and
signed Environmental Review Receipt with a cover letter and
project plans or documentation that includes project narrative,
acreage to be impacted, how construction or project activity(s)
are to be accomplished, and project locality information
(including site map).
7. Upon receiving information by AZGFD, please allow 30 days for
completion of project reviews. Mail requests to:



Project Evaluation Program, Habitat Branch
Arizona Game and Fish Department
5000 West Carefree Highway
Phoenix, Arizona 85086-5000
Phone Number: (623) 236-7600
Fax Number: (623) 236-7366



Terms of Use



By using this site, you acknowledge that you have read and
understand the terms of use. Department staff may revise these terms
periodically. If you continue to use our website after we post changes
to these terms, it will mean that you accept such changes. If at any
time you do not wish to accept the Terms, you may choose not to use
the website.



1. This Environmental Review and project planning website was
developed and intended for the purpose of screening projects for
potential impacts on resources of special concern. By indicating your
agreement to the terms of use for this website, you warrant that you



will not use this website for any other purpose.
2. Unauthorized attempts to upload information or change information
on this website are strictly prohibited and may be punishable under the
Computer Fraud and Abuse Act of 1986 and/or the National
Information Infrastructure Protection Act .
3. The Department reserves the right at any time, without notice, to
enhance, modify, alter, or suspend the website and to terminate or
restrict your access to the website.
4. This Environmental Review is based on the project study area that
was entered. The review must be redone if the project study area,
location, or the type of project changes. If additional information
becomes available, this review may need to be reconsidered.
5. A signed and initialed copy of the Environmental Review Receipt
indicates that the entire receipt has been read by the signer of the
Environmental Review Receipt.



Security:



The Environmental Review and project planning web application
operates on a complex State computer system. This system is
monitored to ensure proper operation, to verify the functioning of
applicable security features, and for other like purposes. Anyone using
this system expressly consents to such monitoring and is advised that
if such monitoring reveals possible evidence of criminal activity, system
personnel may provide the evidence of such monitoring to law
enforcement officials. Unauthorized attempts to upload or change
information; to defeat or circumvent security measures; or to utilize this
system for other than its intended purposes are prohibited.



This website maintains a record of each environmental review search
result as well as all contact information. This information is maintained
for internal tracking purposes. Information collected in this application
will not be shared outside of the purposes of the Department.



If the Environmental Review Receipt and supporting material are not
mailed to the Department or other appropriate agencies within six (6)
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months of the Project Review Receipt date, the receipt is considered to
be null and void, and a new review must be initiated.



Print this Environmental Review Receipt using your Internet browser's
print function and keep it for your records. Signature of this receipt
indicates the signer has read and understands the information
provided.



Signature:___________________________________



Date: ___________________________________



Proposed Date of Implementation: _____________________



Please provide point of contact information regarding this
Environmental Review.



Application or organization responsible for project implementation



Agency/organization:______________________



Contact Name: _________________________



Address: ___________________



City, State, Zip: _____________________



Phone: _____________________



E-mail: ___________________________



Person Conducting Search (if not applicant)



Agency/organization:______________________



Contact Name: _________________________



Address: ___________________



City, State, Zip: _____________________



Phone: _____________________



E-mail: ___________________________
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From: Jean_Calhoun@fws.gov
To: Jones, Larry -FS
Cc: jason_douglas@fws.gov
Subject: Re: FW: Rosemont Copper Project riparian analysis meeting
Date: Tuesday, June 05, 2012 10:11:28 AM


Thanks, Larry.  Jason may cover for us... 


Jean A. Calhoun
Assistant Field Supervisor
U.S. Fish & Wildlife Service
Arizona Ecological Services Office
201 North Bonita Avenue, Suite 141
Tucson, AZ 85745
Office:  (520) 670-6150 ext. 223
Fax:  (520) 670-6155 


"Jones, Larry -FS" <ljones02@fs.fed.us>


06/05/2012 08:08 AM


To "jason_douglas@fws.gov" <jason_douglas@fws.gov>,
"Jean_Calhoun@fws.gov" <Jean_Calhoun@fws.gov>


cc
Subject FW: Rosemont Copper Project riparian analysis meeting


FYI…you are hereby invited… 
  
Larry Jones 
Biologist 
Acting Wildlife, Fish, and Rare Plant program manager 
Climate Change Coordinator 
SW PARC Senior Chair 
Coronado National Forest 
300 W Congress 
Tucson, AZ 85701 
  
520-388-8375 
ljones02@fs.fed.us 
  
From: Roth, Melinda D -FS 
Sent: Monday, June 04, 2012 12:17 PM
To: Jones, Larry -FS
Subject: FW: Rosemont Copper Project riparian analysis meeting 
  
Would FWS be interested in this?  Please invite them if you think they would be.  Thx. 
  
From: Roth, Melinda D -FS 
Sent: Monday, June 04, 2012 12:08 PM
To: brocious@base.sao.arizona.edu; cbeck@azdot.gov; daniel_j_moore@blm.gov; dt1@azdeq.gov;



mailto:Jean_Calhoun@fws.gov

mailto:ljones02@fs.fed.us

mailto:jason_douglas@fws.gov

mailto:brocious@base.sao.arizona.edu

mailto:cbeck@azdot.gov

mailto:daniel_j_moore@blm.gov

mailto:dt1@azdeq.gov





David.Jacobs@azag.gov; falco@cfa.harvard.edu; gfleming@asmi.az.gov; Julia.Fonseca@pima.gov;
JWindes@azgfd.gov; karen.howe@tonation-nsn.gov; david.stine.1@ang.af.mil; safabritz@azwater.gov;
lee.allison@azgs.az.gov; Leslie.Ethen@tucsonaz.gov; LSwartzbaugh@asmi.az.gov;
Marjorie.E.Blaine@usace.army.mil; nicole.ewing-gavin@tucsonaz.gov; ohenderson@ci.sahuarita.az.us;
rcasavant@azstateparks.gov; rsejkora@azstateparks.gov; stahle@ci.sahuarita.az.us;
TEmery@azdot.gov; scott_stonum@nps.gov; darla_sidles@nps.gov; Nicole.Fyffe@pima.gov;
twade@azgfd.gov; Jessop.Carter@epamail.epa.gov; leenhout@usgs.gov
Cc: Shafiqullah, Salek -FS; Jones, Larry -FS; Everson, Beverley A -FS; cgarrett@swca.com; Roth,
Melinda D -FS
Subject: Rosemont Copper Project riparian analysis meeting 
  
Rosemont Copper Project Cooperating Agency Discussion of Riparian Mapping and Functional Assessments 
Thursday, June 28, 2012 
9:00-4:00, 1 hour lunch on your own 
Basement Conference Room A, Federal Building, 300 W. Congress, Tucson 
Conference phone line: 888-858-2144, passcode 9306463# 
  
In response to public comments received on the Rosemont DEIS, the Forest is considering revising the methods
used to analyze potential impacts to riparian vegetation due to changes in surface water or groundwater
associated with mine activities.   The Forest is inviting cooperating agencies with jurisdiction, special expertise, or
interest in this topic to participate in a working session to evaluate possible approaches.  The intended outcome
of the meeting is to inform the Forest Supervisor of 1) riparian mapping data sources, and 2) functional
assessment techniques, so Jim can make NEPA analysis decisions going forward.   
  
I will send an agenda and additional meeting details as soon as possible.  Give me a call or email if you have
questions.  Thx. 
  
  
Mindee Roth 
Rosemont Copper Project Manager 
520 388-8319 
mroth@fs.fed.us 
  
  
    Go Cats! 
 


This electronic message contains information generated by the USDA solely for the
intended recipients. Any unauthorized interception of this message or the use or
disclosure of the information it contains may violate the law and subject the violator
to civil or criminal penalties. If you believe you have received this message in error,
please notify the sender and delete the email immediately.
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From: Brian Lindenlaub
To: Jones, Larry -FS
Cc: Jim Tress
Subject: RE: status of Conservation Measures
Date: Friday, April 06, 2012 10:11:59 AM


Small world, Larry. We just had a meeting late yesterday on this topic. If possible, we’d like to
schedule a meeting with you to discuss these conservation measures. Do you have any availability
on Monday?
 
Brian Lindenlaub | Principal
WestLand Resources, Inc.
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Friday, April 06, 2012 10:05 AM
To: Jim Tress; Brian Lindenlaub
Cc: angela barclay (abarclay@swca.com); jason_douglas@fws.gov
Subject: FW: status of Conservation Measures
 
I haven’t gotten a response from WestLand to the query below. No letter from FWS yet from
species experts but we know one is coming. WestLand—again, don’t worry about mitigation
lands…we can deal with that separately and FS cannot require them anyway.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Friday, April 06, 2012 9:28 AM
To: Jones, Larry -FS
Subject: RE: status of Conservation Measures
 
Hi Larry,
 
Just curious – did you hear back from WestLand?
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Tuesday, April 03, 2012 10:44 AM
To: jim tress (jtress@westlandresources.com); brian lindenlaub (blindenlaub@westlandresources.com);
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Jonathan Rigg
Cc: Angela Barclay
Subject: status of Conservation Measures
 
Jim/Brian/Jonathan:
 
I was wondering about the status of the document outlining conservation measures Rosemont
would be willing to commit to for threatened, endangered, sensitive, and other species. (the BA for
T and E, BE for sensitive, talussnails in specialist report). Also, as SWCA was to be a “clearing
house” for conservation measures, where we are at with the “mitigation table” or whatever form
the mitigations/conservation measures have taken. Just trying to keep the ball rolling because I
hadn’t heard anything for a while.
 
As I recall, these are the broad categories we would like to see:
 


1.        General “overarching” design criteria that will help avoid, minimize, mitigate
environmental effects to habitat or species, especially those that may get “lost” in the
EIS/BA without being highlighted.


2.       General measures that help reduce stresses under climate change. In particular, I think we
need to highlight anything that reduces water consumption (ground and surface) and
greenhouse gases (but not limited to that). Note that Jim Upchurch recently brought this
up also, noting that climate change is an important consideration.


3.       Species-specific conservation measures (FWS has not yet drafted their letter of issues and
suggestions, but I don’t think you need to wait…there aren’t that many species).


4.       Mitigation lands…while these are important, they cannot be required by the Forest
Service, and if they are in some sort of preliminary process, no need to even mention. Point
is to not hold up the process waiting to hear about status of mitigation lands.
 


Thanks!
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
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information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.








From: Jones, Larry -FS
To: Jones, Larry -FS; "mradke@blm.gov"; Gerhart, Richard A -FS; "abarclay@swca.com"; "Jeff_Simms@blm.gov";


Kathy Arnold; "blindenlaub@westlandresources.com"; "jtress@westlandresources.com";
"Jean_Calhoun@fws.gov"; jason_douglas@fws.gov; scott_richardson@fws.gov; JWindes@azgfd.gov;
"jsorensen@azgfd.gov"; jsturgess@augustaresource.com; "d3moore@blm.gov"; Shafiqullah, Salek -FS


Cc: "mpolm@swca.com"; Roth, Melinda D -FS; Everson, Beverley A -FS; Laford, Reta -FS
Subject: DRAFT 8 March 2012 BA meeting at FWS Tucson
Date: Monday, February 27, 2012 10:53:06 AM
Attachments: BA Review and Consultation Discussions 8 March Agenda.docx


Find attached a draft agenda for the 8 March 2012 Biological Assessment meeting at Fish and
Wildlife Service conference room. Let me know if there are any changes needed. The participants
are the same as last time: federal agencies, proponents and their contractors, and Arizona Game
and Fish Department (per MOU).
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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Biological Assessment Review and Consultation Discussions


Proposed Rosemont Copper Mine, Santa Rita Mountains





8 March 2012, 0900-1530 (at latest)





Conference Room


USDI Fish and Wildlife Service Office


201 N. Bonita Avenue, Suite 141


Tucson, Arizona 85745





520-670-6150








Participants:


· USDI Fish and Wildlife Service, Tucson


· USDA Forest Service, Coronado National Forest Service


· USDI Bureau of Land Management, Tucson


· Arizona Game and Fish Department


· Rosemont Copper Company and their contractors


· SWCA





DRAFT AGENDA





Water modeling


· Presentation by Rosemont Copper Company contractors


· Follow-up discussions





Conservation Measures


· Update by WestLand Resources


· Follow-up discussions


· Recommended changes





Comments on Biological Assessment


· Update on specialist input by Fish and Wildlife Service


· Follow-up discussion








We will schedule breaks between discussion topics





Break for lunch, if needed, at 1130





There should be plenty of free parking
















From: Angela Barclay
To: Jones, Larry -FS
Cc: Roth, Melinda D -FS; Melissa Polm
Subject: RE: moving forward on BA and communcation with FWS
Date: Friday, April 27, 2012 3:45:42 PM


Thank you for the update. I will provide you with large sections as I am done with them.
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Friday, April 27, 2012 3:26 PM
To: Angela Barclay
Cc: Roth, Melinda D -FS; Melissa Polm
Subject: RE: moving forward on BA and communcation with FWS
 
FYI, I will probably come in early most days before the Madrean conference and can work on stuff
during down time (less stimulating talks)…and hopefully will check my emails every day or two next
week. Thanks for cranking on this! I straightened out the timeline with Brian Lindenlaub and
indicated to him we are shooting for mid-May in keeping with Mindee’s timeline.
 
Mel and Angela—For the (project) record if Mindee approves: I called Jason Douglas, Fish and
Wildlife Service, and left a message, inquiring if FWS species leads are still gravitating to “May
Affect, Likely to Adversely Affect” determination recommendations for all aquatic-associated
species of Las Cienegas now that they have had considerable time to review the draft BA. Jason
wasn‘t in at the time, but he left me a voice mail which I received on Wednesday 25 April 2012.
The answer was that yes, they are still recommending we go formal on all of those species. Hence,
it would seem unlikely they would concur with a “May Affect, Not Likely to Adversely Affect” for all
of those species, anyway. So, proceed as you have with the justification to make those
determinations that I provided you. I value the input from FWS taxa leads and understand their
rationale for erring on the side of T and E conservation when there are uncertainties in projected
effects, especially when climate change and drought are synergistic stressors.
 
Jason added that the letter with input from the species leads is not ready yet and he is still
compiling info.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
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This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.








From: Jones, Larry -FS
To: Radke, Marcia F (mradke@blm.gov); Gerhart, Richard A -FS; angela barclay (abarclay@swca.com); jeff simms


(Jeff_Simms@blm.gov); kathy arnold (karnold@rosemontcopper.com); brian lindenlaub
(blindenlaub@westlandresources.com); jim tress (jtress@westlandresources.com); Jean_Calhoun@fws.gov;
jason_douglas@fws.gov; scott_richardson@fws.gov; JWindes@azgfd.gov; jeff sorensen (jsorensen@azgfd.gov);
jsturgess@augustaresource.com


Cc: dan moore (d3moore@blm.gov); Melissa Polm (mpolm@swca.com); Roth, Melinda D -FS; Everson, Beverley A -
FS; Laford, Reta -FS


Subject: DRAFT Biological Assessment for review for meeting on 14 February 2012
Date: Wednesday, January 25, 2012 5:03:13 PM
Attachments: Jan2012DeliberativeDraftRosemontCopperProjectBioAssessmentNoFigs.pdf


Attached is the deliberative draft Biological Assessment for your review. Please look it over for our
meeting on 14 February 2012 at the Tucson federal buidling (basement conference room 0930).
Agency contacts may wish to have their specialists review the appropriate sections for their input.
Of course, this is a draft and it is subject to change, so we welcome input at this stage from the
federal agencies, the proponent, contractors representing the agencies and proponent, and Arizona
Game and Fish Department (per Memorandum of Understanding).
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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EXECUTIVE SUMMARY 
 



The U.S. Forest Service (Forest Service) is requesting to initiate formal consultation with the U.S. Fish 
and Wildlife Service (USFWS), pursuant to Section 7(a)(2) of the Endangered Species Act of 1973 
(ESA), as amended, because the proposed Rosemont Copper Project (project) in the Santa Rita Mountains 
may affect listed species and designated and proposed critical habitat. This biological assessment was 
prepared as part of ESA consultation for the proposed federal action and to establish a foundation to 
support the requested Section 7 consultation for listed species. The most recent USFWS species lists for 
Pima and Santa Cruz counties (Appendix A) were reviewed, and on the basis of this review, a search of 
the Heritage Data Management System (Appendix B) and pertinent literature, correspondence with the 
Forest Service, and meetings between the Forest Service and USFWS, it was determined that 10 
threatened or endangered species have a reasonable potential to occur in the action area and thus are 
included in the biological assessment: Chiricahua Leopard Frog (Lithobates [Rana] chiricahuensis), Gila 
Chub (Gila intermedia), Gila Topminnow (Poeciliopsis occidentalis occidentalis), Huachuca water umbel 
(Lilaeopsis schaffneriana var. recurva), Jaguar (Panthera onca), Lesser Long-nosed Bat (Leptonycteris 



curasoae yerbabuenae), Mexican Spotted Owl (Strix occidentalis lucida), Ocelot (Leopardus pardalis), 
Pima pineapple cactus (Coryphantha scheeri var. robustispina), and Southwestern Willow Flycatcher 
(Empidonax traillii extimus). Two of the 10 species have designated critical habitat (Gila Chub and 
Mexican Spotted Owl) and two of the 10 species have proposed critical habitat within the action area 
(Chiricahua Leopard Frog and Southwestern Willow Flycatcher). Table ES1 summarizes the effects 
determinations for the 10 species. For the remaining nine species listed as threatened or endangered by 
USFWS for Pima and/or Santa Cruz counties, the action area is either clearly beyond the known 
geographic or elevational range of these species and/or it does not contain vegetation or landscape 
features known to support these species.  



Table ES1. Summary of Effects Determinations for the Proposed Action 



Species Listing Status Effects Determination 



Chiricahua Leopard Frog Threatened, proposed critical 
habitat 



May Affect, Likely to Adversely Affect (species); Not Likely to 
Result in Destruction (proposed critical habitat) 



Gila Chub Endangered, designated critical 
habitat 



May Affect, Not Likely to Adversely Affect (species); May Affect, 
Likely to Adversely Affect, but Not Likely to Result in Destruction 
(designated critical habitat) 



Gila Topminnow Endangered May Affect, Not Likely to Adversely Affect 



Huachuca water umbel Endangered May Affect, Not Likely to Adversely Affect 



Jaguar Endangered May Affect, Not Likely to Adversely Affect 



Lesser Long-nosed Bat Endangered May Affect, Likely to Adversely Affect 



Mexican Spotted Owl Threatened, designated critical 
habitat 



No Effect (species and designated critical habitat) 



Ocelot Endangered May Affect, Not Likely to Adversely Affect 



Pima pineapple cactus Endangered May Affect, Likely to Adversely Affect 



Southwestern Willow 
Flycatcher 



Endangered, proposed critical 
habitat 



May Affect, Not Likely to Adversely Affect (species); Not Likely to 
Result in Destruction (proposed critical habitat) 



The project area is defined as all areas in which any ground disturbance would take place as a result of 
this proposed project, the Barrel Alternative (i.e., the preferred alternative as chosen by the forest 
supervisor), including the mine pit, waste rock piles, tailings, leach-pad, access roads, utility corridors 
(the Tucson Electric Power [TEP] Preferred Alternative), and on-site facilities (i.e., the mine “footprint”). 
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The project area acreage, expected to result in direct impacts resulting from project activities, is 7,016 
acres. 



The action area is defined as the project area plus the area of potential effects for each species discussed 
in subsequent sections of this report. Temporally, the potential on-site and off-site impacts resulting from 
the project encompass construction, operation, reclamation, and postclosure. The action area for this 
analysis is based on 1) the area of the mine footprint; 2) areas outside the mine footprint that may be 
affected by noise, dust, light pollution, and other mining activities; 3) all areas for which mining activity 
may affect groundwater and surface water; 4) other areas outside the footprint that are related to mining 
activity, such as road modifications, power lines, and pipelines (i.e., connected or interrelated/ 
interdependent actions); and 5) downstream areas potentially affected by the proposed action alternatives. 
The action area includes approximately 145,190 acres, including the footprint of the Barrel and TEP 
alternatives, and 65,261 acres within the action area are on Forest Service and Bureau of Land 
Management lands. 



The action area includes vegetation communities, surface water drainages, and on-site physical and 
topographic features (e.g., mountains, caves and mine adits/shafts, seeps and springs, stock tanks, rocky 
outcrops, etc.) that may be directly impacted by the project. The action area also includes the indirect 
downgradient effects on the surface water and groundwater environments that would result from the on-
site diversion and impoundment of surface water2 the indirect effects on springs and seeps surrounding 
the project area;3 and the indirect effects of noise,4 dust, and light5 resulting from mining and 
transportation activities. Therefore, the action area includes the following: 1) springs and drainages that 
receive surface water discharge from the mine site, including Davidson Canyon wash to its confluence 
with Cienega Creek; 2) springs and seeps within the area of projected groundwater drawdown associated 
with the mine pit, including Empire Gulch and Cienega Creek which contain BLM-administered 
wetlands; and 3) areas adjacent to the mine site and transportation corridors that may be impacted by 
noise, dust, and light. The temporal analysis period includes 24 hours of light and noise for at least 20 
years and the potential for groundwater drawdown for up to 1,000 years after closure of the mine. Impacts 
to downstream water quality would occur as a result of runoff from tailings and waste rock piles, and 
disruption of surface water flow would result from the capture of runoff in the pit. Downstream impacts to 
water quality and/or disruption of surface water flow resulting from the capture of runoff in the pit are 
only expected to occur along the Barrel Canyon drainage and through Davidson Canyon until its 
confluence with Cienega Creek.  



                                                      
2 The action area is partially defined by a combination of the extent of the Montgomery and Associates Inc. (2010) and Tetra 
Tech (2010) 5-foot drawdown contours of the 1,000-year models. 
3 Ibid. 
4 The action area is partially defined by 50 A-weighted decibel (dBA) surface blasting and 55 dBA traffic noise contours (Tetra 
Tech 2009). 
5 The action area is partially defined by the results of the Dark Sky Partners LLC’s (2010) analysis on the night sky and includes 
the three observation locations that will received the most impacts from increased light resulting from the proposed project. 
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PROJECT OVERVIEW 



This section describes the proposed action, general location, setting, and consultation history. This 
biological assessment (BA) was prepared as part of Endangered Species Act (ESA) consultation for the 
proposed federal action and to establish a foundation to support the requested Section 7 consultation for 
listed species. The most recent U.S. Fish and Wildlife Service (USFWS) species lists for Pima and Santa 
Cruz counties were reviewed (Appendix A), and on the basis of this review, a search of the Heritage Data 
Management System (Appendix B) and pertinent literature, correspondence with the U.S. Forest Service 
(Forest Service), and meetings between the Forest Service and USFWS, it was determined that 10 
threatened or endangered species have a reasonable potential to occur in the action area and thus are 
included in the BA: Chiricahua Leopard Frog (Lithobates chiricahuensis), Gila Chub (Gila intermedia), 
Gila Topminnow (Poeciliopsis occidentalis occidentalis), Huachuca water umbel (Lilaeopsis 



schaffneriana var. recurva), Jaguar (Panthera onca), Lesser Long-nosed Bat (Leptonycteris curasoae 



yerbabuenae), Mexican Spotted Owl (Strix occidentalis lucida), Ocelot (Leopardus pardalis), Pima 
pineapple cactus (Coryphantha scheeri var. robustispina), and Southwestern Willow Flycatcher 
(Empidonax traillii extimus). Two of the 10 species have designated critical habitat (Gila Chub and 
Mexican Spotted Owl) and two of the 10 species have proposed critical habitat within the action area 
(Chiricahua Leopard Frog and Southwestern Willow Flycatcher). For the remaining nine species listed as 
threatened or endangered by USFWS for Pima and/or Santa Cruz counties, the action area is either clearly 
beyond the known geographic or elevation range of these species and/or it does not contain vegetation or 
landscape features known to support these species (see SWCA Environmental Consultants [SWCA] 
2011:Table 2). 



Federal Nexus 



This BA, prepared by SWCA for the Forest Service, addresses the proposed action, in compliance with 
Section 7 of the ESA of 1973, as amended. Section 7 of the ESA requires that, through consultation  
(or conferencing for proposed species) with the USFWS, federal actions not jeopardize the continued 
existence of any threatened, endangered, or proposed species or result in the destruction or adverse 
modification of critical habitat. This BA evaluates the potential effects of the proposed Rosemont Copper 
Project (proposed project) on species that are federally listed under the ESA. Specific project design 
elements are identified that avoid or minimize adverse effects of the proposed project on listed species 
and/or critical habitat (designated and proposed).  



In order to construct the Rosemont Copper Mine and supporting infrastructure, Rosemont Copper 
Company (Rosemont Copper) would require permits from both Forest Service and Bureau of Land 
Management (BLM). The Forest Service, as the lead federal agency for the consultation, is required to 
assess the effects of the proposed action to species listed or proposed for listing under the ESA. This 
assessment is also being conducted to support the National Environmental Policy Act (NEPA) process, as 
part of a draft environmental impact statement (DEIS) that has been written by land managers for the 
Nogales Ranger District of the Coronado National Forest (the Coronado) in response to a preliminary 
Mine Plan of Operations (MPO) submitted by Augusta Resource Corporation, the parent company of 
Rosemont Copper, for development of their mining claim of the Rosemont ore deposit. The same 
preliminary MPO (WestLand Resources Inc.[WestLand] 2007) was also submitted to the BLM for 
concurrent consideration. The preliminary MPO presented in this document addresses activities proposed 
on lands administered by both the Forest Service and BLM, for which federal decisions are required.  



The Forest Service is required to consider the MPO (WestLand 2007), which addresses construction, 
operation, and reclamation of an open-pit mine and related facilities on claims held by Rosemont Copper, 
and, if necessary, prepare an amendment to the Coronado National Forest Land and Resource 
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Management Plan (Forest Service 1986) (forest plan) to allow specific mining activities to be undertaken 
on National Forest System land. The Forest Service purpose and need for action is mandated by its 
statutory responsibility under the Mining Act of 1872, which requires that it consider applications for use 
of National Forest System land for purposes of extracting ore that is in the public interest and that is 
identified as appropriate in the governing the forest plan. The Forest Service is required to respond to 
Rosemont Copper’s assertion of its mineral rights to the Rosemont deposit and also meet its 
responsibilities to manage surface resources consistent with other laws, including, but not limited to, the 
ESA of 1973, as amended.  



The purpose and need for BLM action is to determine whether or not to approve right-of-way grants for: 
an electrical transmission line; water pipeline, including a booster pump station; and an access road, all of 
which will serve the mine. In processing the grant applications, BLM must consider land status, affected 
resources (including federally listed species), resource values, environmental conditions, and the concerns 
of various interested parties in accordance with the BLM Manual and Handbook 1790-1 and 
Departmental Guidance (516 DM 1-7).  



Consultation History 



A meeting between the Forest Service and USFWS was held on August 5, 2009, to discuss this project, 
and it was determined that 10 threatened or endangered species occur or have a reasonable potential to 
occur in the action area. Two additional informal meetings between the Forest Service and USFWS were 
held to discuss the status of the BA, Section 7 ESA consultation, and conservation measures on July 18 
and August 24, 2011. 



Project Area and Setting 



The project area is defined as all areas in which any ground disturbance would take place as a result of 
this proposed project, the Barrel Alternative (i.e., the preferred alternative as chosen by the forest 
supervisor), including the mine pit, waste rock piles, tailings, leach-pad, access roads, utility corridors 
(the TEP Preferred Alternative), and on-site facilities (i.e., the mine “footprint”) (Figure 1). The project 
area acreage, expected to result in direct impacts resulting from project activities, is 7,016 acres. The 
proposed project is located in the Helvetia mining district, approximately 30 miles southeast of Tucson, in 
Pima County, Arizona. The project site is just west of State Route (SR) 83, on the northern edge of the 
Santa Rita Mountains (see Figure 2). The area covered by Rosemont Copper’s patented claims, 
unpatented claims, and fee lands totals approximately 14,880 acres and includes all or portions of the 
Rosemont, Peach-Elgin, Broad Top Butte, and Copper World deposits. The preferred alternatives of the 
main project components are in Pima County, Arizona, Gila and Salt River Baseline and Meridian, and 
legal descriptions for the as follows: 



• The perimeter fence: Sections 19–21 and 28–33, Township 18 South, Range 16 East; Sections 1 
and 12, Township 19 South, Range 15 East; Sections 24, 25, and 36, Township 18 South, Range 
15 East; and Sections 4–8, Township 19 South, Range 16 East.  



• The corridor for the water line and electrical-transmission line: Sections 17, 20, 21, 27-29, and 32-
35, Township 17 South, Range 14 East; Sections 1, 2, and 12, Township 18 South, Range 14 East; 
Sections 7, 17, 18, and 20-24, Township 18 South, Range 15; and Sections 19 and 30, Township 
18 South, Range 16 East.  



• The primary access road corridor: Sections 19–22 and 30, Township 18 South, Range 16 East. 



• The secondary access road corridor: Sections 22–24, Township 18 South, Range 15 East and 
Sections 19 and 30, Township 18 South, Range 16 East. 
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Figure 1. Preferred alternative. 
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Figure 2. Action area for biological resources. 
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Project Action Area 



The action area is defined as the project area plus the area of potential effects for each species discussed 
in subsequent sections of this report (Figure 2). Temporally, the potential on-site and off-site impacts 
resulting from the project encompass construction, operation, reclamation, and postclosure. The action 
area for this analysis is based on 1) the area of the mine footprint; 2) areas outside the mine footprint that 
may be affected by noise, dust, light pollution, and other mining activities; 3) all areas for which mining 
activity may affect groundwater and surface water; 4) other areas outside the footprint that are related to 
mining activity, such as road modifications, power lines, and pipelines (i.e., connected actions); and 5) 
downstream areas potentially affected by the proposed project. The action area totals approximately 
145,190 acres, including the footprints of the Barrel Alternative and TEP Preferred Alternative, and is 
located primarily in Pima County but also encompasses a small portion of Santa Cruz County; 65,261 
acres within the action area are on Forest Service and BLM lands, and the remaining 79,929 acres within 
the action area on Arizona State Land Department (ASLD) Trust Lands and private land. Included in the 
BLM acreage within the action area, primarily as a result of expected groundwater drawdown impacts 
within Cienega Creek and Empire Gulch, is a large portion of Las Cienegas National Conservation Area 
(NCA), which includes BLM-administered wetlands and provides aquatic and riparian habitat supporting 
Chiricahua Leopard Frog, Gila Chub, Gila Topminnow, Huachuca water umbel, designated Critical 
Habitat for Gila Chub, and proposed Critical Habitat for Chiricahua Leopard Frog and Southwestern 
Willow Flycatcher.  



The action area includes vegetation communities, surface water drainages, and on-site physical and 
topographic features (e.g., mountains, caves and mine adits/shafts, seeps and springs, stock tanks, rocky 
outcrops, etc.) that may be directly impacted by the project. The action area also includes the indirect 
downgradient effects on the surface water and groundwater environments that would result from the on-
site diversion and impoundment of surface water;7 the indirect effects on springs and seeps surrounding 
the project area;8 and the indirect effects of noise,9 dust, and light10 resulting from mining and 
transportation. Therefore, the action area includes the following: 1) springs and drainages that receive 
surface water discharge from the mine site, including Davidson Canyon wash to its confluence with 
Cienega Creek; 2) springs and seeps within the area of projected groundwater drawdown associated with 
the mine pit, including Empire Gulch and Cienega Creek which contain BLM-administered wetlands; and 
3) areas adjacent to the mine site and transportation corridors that may be impacted by noise, dust, and 
light. The temporal analysis period includes 24 hours of light and noise for at least 20 years and the 
potential for groundwater drawdown for up to 1,000 years after closure of the mine. Impacts to 
downstream water quality would occur as a result of runoff from tailings and waste rock piles, and 
disruption of surface water flow would result from the capture of runoff in the pit. Downstream impacts to 
water quality and/or disruption of surface water flow resulting from the capture of runoff in the pit are 
only expected to occur along the Barrel Canyon drainage and through Davidson Canyon until its 
confluence with Cienega Creek.  



 



                                                      
7 The action area is partially defined by a combination of the extent of the Montgomery and Associates Inc. (2010) and Tetra 
Tech (2010) 5-foot drawdown contours of the 1,000-year models. 
8 Ibid. 
9 The action area is partially defined by 50 A-weighted decibel (dBA) surface blasting and 55 dBA traffic noise contours (Tetra 
Tech 2009). 
10 The action area is partially defined by the results of the Dark Sky Partners LLC’s (2010) analysis on the night sky and includes 
the three observation locations that will received the most impacts from increased light resulting from the proposed project. 
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Project Description 
 
The Barrel Alternative (see Figure 1) was developed to respond to the significant issues regarding 
potential impacts on biological resources, cultural resources, recreation, and the surface water component 
of water resources. The Barrel Alternative places all of the tailings and waste rock in upper Barrel Canyon 
and the lower portion of Wasp Canyon. Prohibiting mine tailings or waste in McCleary Canyon 
permanently maintains its contribution of surface water flow to the Barrel Canyon drainage system, albeit 
in a somewhat decreased capacity during operations by requiring runoff from the plant site to be retained, 
and increases the drainage area that may be diverted through the McCleary Canyon channel.  



The Barrel Alternative incorporates a waste rock perimeter buttress that would completely surround the 
dry-stack tailings, and the heap leach facility would be located in the same place as for the other 
alternatives. In order to maintain concurrent reclamation of final outer slopes, waste rock is initially 
placed in berms along the outside edge of the waste rock area, followed by waste rock and tailings 
placement behind the berms. The heap leach facility would ultimately be encapsulated within the waste 
rock and tailings facilities. The tailings conveyor system would require modification to accommodate the 
relocated tailings facility. Surface water management facilities include diversions around the facility to 
convey storm events upgradient of the pit, operating facilities, and waste rock and tailings storage areas 
and to place the water back into drains or other control structures.  



Diversion and stormwater control facilities would include the following:  



• Replacing the central drain with a series of flow-through drains and drainage basins located 
beneath or adjacent to the dry-stack tailings facility to improve overall stormwater drainage 
capacity and reduce the possibility that stormwater that has contacted tailings could comingle with 
stormwater discharged off-site.  



• Redesigning the diversion and stormwater management plan and including more conservative 
storm design criteria for surface water control structures to increase the capacity of stormwater 
control structures.  



• Modifying the process water temporary storage pond and adding a double liner with a leak 
collection and removal system to the process water containment to improve the containment of 
process water and separate stormwater from process water.  



• Realigning the primary access road to avoid Scholefield Canyon, reduce its visibility, decrease 
stormwater runoff into the Barrel Canyon drainage system, and reduce impacts to riparian 
vegetation.  



Extraction of ore from an approximately 2,900-foot-deep open-pit mine would be conducted primarily on 
private land. Processing, waste management, and other support facilities are proposed to be located on the 
Coronado; project infrastructure, such as utilities, would be located on BLM and ASLD land. Access to 
mining claims would originate on SR 83 east of the project area. Production estimates include 234 million 
pounds of copper, 4.5 million pounds of molybdenum, and 2.7 million ounces of silver annually over an 
active mining period of approximately 20 years. Mine construction and closure activities would take an 
additional 5 years. 



Project-related activities include the following: 



• Construction, operation, and reclamation of an open pit copper, molybdenum, and silver mine 
primarily on private land; 



• Construction, operation, and reclamation of an ore processing plant, tailings, waste rock, and leach 
facilities on the Coronado land adjacent to the pit;  
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• Construction and operation of infrastructure, such as utilities and their corridors, on non–Coronado 
land; 



• Construction of a new access road, leach field, retention structures, wells, ore transportation 
systems, and test reclamation plots; 



• Use of existing roads, new road construction, and maintenance of both; 



• Labor requirements for construction, operation, processing, and reclamation; 



• Implementation of conservation measures for minimization and mitigation to avoid or minimize 
impacts; 



• Closure, reclamation, and maintenance of the mine and related facilities; and 



• Resource monitoring during construction, operation, and reclamation. 



Rosemont Copper’s proposal is to mine the Rosemont deposit. The proposed project would result in the 
direct disturbance of approximately 7,016 acres, including 1,267 acres of private land, 5,651 acres 
administered by the Coronado, 3 acres administered by the BLM, and 95 acres of ASLD land. The 
facilities and activities described in this section are typical of open-pit mine sites. The descriptions below, 
however, are specific to the components for this project. The mine pit is where blasting and drilling 
activities would occur. The waste rock and tailings would be transported and processed within the 
corresponding facilities. Lighting and waste disposal would take place at the plant site and support 
facilities. A perimeter fence would be constructed, encompassing the main mining and processing 
operations excluding portions of the access roads, and some National Forest System lands would be 
unavailable for public use during the 25-year mine life. A legal closure order would be issued by the 
Coronado, and notices would be posted along the fencing. Perimeter fencing would consist of a standard 
4-strand barbed wire fence (with the bottom wire bare, in accordance with BLM and Arizona Game and 
Fish Department [AGFD] fencing standards). Sections of the perimeter fence would be removed 
following closure after considering grazing and safety needs. Portions of the site, including the mine pit, 
would remain fenced off and closed to the public indefinitely for safety reasons. 



Pit  



Preproduction stripping of overlying rock would require 18 months to prepare for full-scale mining 
operations, train work crews, construct access and haul roads, and clear and grub the pit and waste rock 
storage areas that would be disturbed during the initial years of operation. Open-pit mining would be used 
to excavate ore to recover copper, molybdenum, and silver. The roughly circular open-pit mine would 
measure between 6,000 and 6,500 feet in diameter at the end of mine life, with a final depth of 1,800 to 
2,900 feet, depending on the elevation of the pit rim. Pit slope angles between roads would be controlled 
by rock strength and would range between 28 and 48 degrees. The mine would produce a total of 
approximately 550 million tons of ore and 1,288 million tons of waste rock. The pit would disturb 955 
acres: 590 acres on private land and 365 acres on National Forest System lands.  



Blasting would be required prior to excavation of the ore and waste rock, conducted daily, and limited to 
daylight hours, typically between 9 a.m. and 4 p.m. Blasting would typically occur once a day with an 
ammonium nitrate and fuel oil explosive. Dry bulk ammonium nitrate would be stored in silos located at 
the plant site. Wet hole blasting requires the use of emulsion and/or slurry, which would be stored in 
tanks onsite. Mixed ammonium nitrate and fuel oil would be transported and loaded using special trucks 
designed for that purpose. Blasting detonators (caps, delays, cord, and boosters) would be stored in 
special magazines and transported in separate vehicles. All explosives management would be done in 
accordance with applicable rules, regulations, and safety standards.  
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Ore Processing  



The mine contains two types of ore, sulfide and oxide, each requiring a different process to recover the 
metals. The metal concentrate and copper cathodes are the products to be sold by the proposed operation; 
further refining and metal recovery would be done off-site by other companies. Ore would be mined over 
a 20-year period at an approximate rate of 75,000 tons per day, and waste rock would be produced at a 
rate of 195,000 to 267,000 tons per day. Oxide ore would be mined out in the first 6 to 7 years of the 
project, while sulfide ore would be produced throughout the mine operation.  



Sulfide ore would be sent through a circuit of crushers, grinding mills, and ball mills to reduce the rock 
size to a sand consistency. A flotation circuit would separate the copper and molybdenum concentrates 
from the waste material. The concentrates would then be dewatered, thickened, filtered, and loaded for 
shipment. These dry-stack tailings would then be conveyed to the storage facility and placed in the dry-
stack tailings disposal facility, while the water returns to the process for recycled use. 



Oxide ore is located within the top portions of the excavated pit and is expected to be processed only 
within the first 6 to 7 years of the project. Oxide ore would be sent to a lined heap leach pad, where the 
ore would undergo a leaching process. Processing would include the placement of a system similar to drip 
irrigation for the delivery of a weak acid to leach the metals out of the ore. The leach solution would seep 
through the oxide ore heap, separating copper ions from the ore, which would be routed to the solvent 
extraction and electrowinning facility for the production of high purity “cathode” copper plates. The 
solvent extraction and electrowinning facility would recover copper from the leach solution using an 
extraction and stripping process that culminates in an electroplating process and would continually 
recirculate the process solutions. The heap leach pad and ponds would ultimately be encapsulated within 
the waste rock storage area.  



Waste Rock and Tailings Placement  



Waste rock, which consists largely of chemically basic limestone and other largely non-acid-generating 
rocks, would be placed in areas located outside the proposed open pit. The dewatered tailings would be 
sent via conveyor belt to the unlined dry-stack tailings disposal area, where the tailings would be 
deposited, stacked, and compacted as needed. Ultimately, the tailings would be encapsulated, or covered, 
completely by a thick layer of waste rock.  



Transportation of ore, waste rock, and tailings would occur only in the mine area, which is closed to the 
public for safety reasons. Ore and waste rock would be moved in large, off-highway haul trucks. Roads 
for the haul trucks would be constructed both within the open pit and between the pit and the plant, heap 
leach, tailings facility, and waste rock storage area. Haul roads would be approximately 125 feet wide, 
including safety berms and drainage ditches, and no steeper than 10% to 12%. Maximum truck speed 
would be 35 miles per hour. Haul roads are temporary and regularly move based on the locations of 
material placement.  



Sulfide ore would be transported from the pit to a crusher in mine haul trucks; following crushing, the 
sulfide ore would be transported via conveyors to the grinding and flotation unit. Dewatered tailings 
would be transported using a conveyor system from the dewatering plant to the tailings facility for final 
placement. The tailings facility would consist of perimeter buttresses constructed from waste rock that 
would be placed using haul trucks traveling on haul roads. Oxide ore would be transported in mine haul 
trucks from the pit and placed directly on the lined heap leach pad for processing. 
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Plant Site and Support Facilities  



Facilities necessary to support the Rosemont Copper mining and ore processing operations include 
buildings and structures, such as administration buildings, change house, warehouse with laydown yards, 
analytical laboratory, light vehicle and process maintenance building, mine truck shop, mine truck wash 
and lube facility, powder magazines and ammonium nitrate storage, main guard shack with truck scale, 
and fuel and lubricant storage and dispensing facilities.  



LIGHTING  



The most current outdoor lighting plan proposed by Rosemont Copper (M3 Engineering and Technology 
Corporation 2011) describes lighting elements, including the amount of lumens expected from these 
sources and how that compares with the current Pima County Lighting Code. While some particular areas 
might not use the code’s prescribed lighting fixtures for this reason, the lumens emitted per acre of the 
project area should meet the code, according to the report. All roadway and parking lot areas would use 
low pressure sodium fixtures set 123 feet apart on 2-lane haul roads and 225 feet apart on light truck 
roads. While the primary access road was not addressed in the initial design, the amount of lumens was 
projected using only full cut-off low pressure sodium fixtures. Elevated hazard areas, such as the mine 
process area and pit, would mostly require high pressure sodium lighting fixtures. The high pressure 
sodium lamps would be around the buildings in the process areas and concentrated around the large 
shovel working areas in the pit. With a total of three shovels, three drills, and two loaders with various 
sized lamps, there would numerous high pressure sodium fixtures ranging from 35 to 1,000 watts. The 
only low pressure sodium lighting fixtures in this area would be used at a refueling site and explosives 
storage facility. Lighting on the leach pads would be portable, may be dependent on ore processing 
schedules, and would be specified as high pressure sodium with shields. According to the detailed site 
general electrical design, there would be a total of twelve 200-watt and four hundred seventy-five 90-watt 
low pressure sodium fixtures, and there would be nineteen 200-watt, eighty-six 90-watt, eleven 70-watt, 
twenty-one 50-watt, and three hundred thirty-four 35-watt high pressure sodium fixtures.  



SOLID, HAZARDOUS, AND SANITARY WASTE  



Solid waste would be recycled as appropriate and feasible. Non-recyclable inert waste would be disposed 
of at a state licensed on-site landfill located on Rosemont Copper’s private property. The landfill would 
cover approximately 2.6 acres on Rosemont Copper private property and would be permitted and 
regulated by the Arizona Department of Environmental Quality (ADEQ). All putrescent materials or other 
items that cannot be appropriately disposed of in the solid waste facility would be disposed of off-site by 
a commercial disposal service. Large (greater than 3 feet in diameter) equipment tires, such as those on 
the haul trucks, would be disposed of on-site in specific tire burial cells located within waste rock facility. 
Hazardous waste would be handled and disposed of in accordance with applicable regulations, and no 
hazardous waste would be disposed of on-site. All hazardous waste would be transported by licensed 
haulers and disposed of at regulated facilities. Sanitary waste at the project site would be handled by 
septic systems, with leach fields located in the vicinity of each building. During the construction phase 
and where necessary during operations, portable toilets would be used in various locations throughout the 
plant and mine sites.  



Ancillary Facilities 



Other project-related facilities are necessary in order to carry out the proposed project, including electrical 
power supply, water supply, and access roads. This section summarizes those facilities that take place 
mostly outside the footprint of the proposed project (i.e., outside the perimeter fence). Electrical power 
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and water would be brought to the project site from the west for all action alternatives (Figure 2). It is 
currently proposed that the water and electrical lines would be co-located in locations where possible. 



ELECTRICAL POWER SUPPLY  



The total power requirement for the project would be 133 megawatts and would require a minimum 
transmission voltage of 138 kilovolts. TEP has entered into an agreement with Rosemont Copper to 
construct a transmission line to the proposed mine site. All costs of the line would be borne by Rosemont 
Copper. Construction of this line would require a Certificate of Environmental Compatibility from the 
Arizona Corporation Commission, and this process is currently being conducted. In addition to traditional 
electrical service from TEP, the project would also generate energy on-site using solar technologies, such 
as passive solar installations for appropriate applications (e.g., water heaters and fans).  



The development and identification of alternative routes for the transmission line was based on electrical 
system requirements and an environmental and public planning process conducted by TEP from the 
summer of 2008 through the spring of 2010. This process included the following: 1) completion of 
environmental and engineering analyses, 2) public participation and agency comment during the routing 
identification and selection process, and 3) an application of line siting criteria to consider and evaluate 
the compatibility of each alternative route. Environmental studies included a review of land use issues, as 
well as studies of visual, biological, and cultural resources. Consideration was given to each route’s 
compatibility with established criteria for a Certificate of Environmental Compatibility and consideration 
in the final route selection process by the Arizona Power Plant and Line Siting Committee and the 
Arizona Corporation Commission.  



Power for all alternatives would be provided from a link attached to existing transmission lines on the 
South Substation loop. All of the transmission lines alternatives include aboveground 138-kilovolt 
transmission lines and an associated 14-foot-wide unpaved maintenance road. This set of routing 
alternatives recommended to be carried forward will be presented to the Arizona Corporation 
Commission Line Siting Committee. TEP identified a preferred route and four alternatives for 
consideration; however, only the preferred route is presented in this document. 



TEP Preferred Route  



West of the Santa Rita Mountains ridgeline, the preferred route generally parallels the existing South 
Santa Rita Road before entering private property held by Rosemont Copper (Figure 2). The alignment 
then enters the Rosemont claim block and crosses the ridgeline at Lopez Pass.  



WATER SUPPLY  



The project would use approximately 5,000 acre-feet per year of fresh water, for a total use over the mine 
life of approximately 100,000 acre-feet. The water would be pumped from four to six wells located on 
land owned or leased by Rosemont Copper near the community of Sahuarita in the Santa Cruz Valley at a 
maximum rate of 5,000 gallons per minute (total pumpage). Either pipeline route would require booster 
stations to maintain water flow in the line. Most of the water used at the proposed operation would be 
allocated to ore processing, with much smaller amounts employed for activities such as dust control, fire 
protection, drinking water, and sanitary uses. The majority of the water supply would come from 
groundwater wells in the Santa Cruz Valley, with a much smaller amount obtained from stormwater and 
pit dewatering on the mine site. Where feasible, water would be reclaimed from a variety of uses on the 
mine and returned for use in processing. Water acquired through pit dewatering would either be used in 
processing or for dust control purposes.  
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The identification and development of alternative routes for the Rosemont Copper water pipeline were 
based on the requirements set forth by the landowner, the ASLD, and the current land management 
agency for the Santa Rita Experimental Range—the University of Arizona. The initial proposed location 
on the northern boundary of the range was reviewed and determined not to be suitable based on the 
potential to open up the area to additional traffic once a road was established. Because there is a major 
roadway through the middle of the experimental range, it was determined that facilities paralleling this 
roadway would provide the best location for the pipeline and would minimize impacts to areas within the 
range that currently had no access. This route was also determined to be the least disruptive to the photo-
point locations that exist within the range.  



Two water line alignments have been proposed: one is provided in the preliminary MPO (WestLand 
2007: Figure 2.10), and the second largely parallels Santa Rita Road through the Santa Rita Experimental 
Range. These alignments generally correspond to the northern and preferred routes, respectively, for the 
power line, described above. In discussions with the ASLD and University of Arizona (which are 
responsible for the Santa Rita Experimental Range), the preferred alignment for all parties is the one that 
parallels Santa Rita Road (See alignment of TEP Preferred Alternative Transmission Line on Figure 2).  



With either alignment, the pipeline would be constructed with a minimum soil cover of 36 inches within 
ASLD easements and up to 24 inches on Rosemont Copper property, where available and practical, 
depending on slope, topography, and the availability of material. At wash crossings the pipeline would be 
constructed below the calculated scour depth of the wash, and grade control structures would be provided 
at the largest washes to provide additional protection. Construction of the pipeline would include an 
unpaved permanent maintenance road and up to five reservoirs and pump stations. The reservoirs and 
pump stations would be built outside potential WUS.  



Water Control  



The primary water control objective would be to reduce the risk of discharging contaminated water into 
the environment. Three major areas of water contamination control would be as follows: process water, 
groundwater, and stormwater. Control of process water would consist of containing the process water in 
engineered structures (such as tanks, pipes, sumps, lined ponds, lined ditches, and a lined heap leach pad) 
and maintaining the water content of the dry-stack tailings at a level that reduces seepage from the dry 
stack tailings facility. The engineering design and performance of the various process water control 
facilities, including seepage and leakage monitoring and recovery, would meet or exceed the best 
available demonstrated control technology criteria used by the ADEQ and would be regulated under their 
Aquifer Protection Permit program.  



Groundwater control would include those activities and facilities intended to protect and monitor the 
quality of the groundwater in the area, as well as the investigation and modeling used to predict the 
response of the groundwater systems to both the withdrawal of groundwater and the influence of seepage 
and leakage from the project facilities. Implementation of groundwater control requirements would also 
be monitored by various regulatory programs that have jurisdiction over groundwater, primarily the 
Aquifer Protection Permit program administered by ADEQ. This would include monitoring of the 
seepage and leakage detection systems required to be designed into processing facilities by the applicable 
permits. Of particular importance to the long-term groundwater protection would be the acid rock 
drainage protection and monitoring program. Monitoring to ensure that off-site groundwater quality is not 
impacted beyond the level allowed by the aquifer protection permit would be accomplished through the 
installation and scheduled sampling and testing of specific groundwater monitoring wells, in accordance 
with the requirements of the aquifer protection permit. Protection of groundwater quality following mine 
closure would be achieved by the following: the closure and reclamation of the process facilities: 
elimination or reduction of acid rock drainage generation in the tailings and waste rock from the design 
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and operation of the facilities; monitoring and testing required by the aquifer protection permit following 
mine closure; and capture of possible impacted mine site groundwater by localized groundwater flowing 
into the pit. 



The general design concept for managing stormwater from the dry-stack tailings facility is to minimize 
infiltration of water in the tailings. This would be accomplished by constructing uniform lifts of dry 
tailings that are buttressed by waste rock. The buttresses would be built around the tailings surface for 
containment and erosion control. The top of the tailings area is relatively impervious and would slope 
inward (away from the buttresses) so that all precipitation that falls on top of the active tailings area 
would remain on top and evaporate. Ponded water may be pumped to the process water temporary storage 
pond as needed to limit infiltration into the tailings mass. Minor diversion channels would be constructed 
to direct surface runoff that has not contacted tailings from the outer waste rock shell slopes into sediment 
ponds. The sediment ponds associated with the tailings facilities are designed to store and release up to 
the 10-year, 24-hour storm event so that suspended sediment concentrations of discharged water are no 
greater than premining conditions.  



Stormwater from above the mine pit would be diverted around disturbed areas to the extent practical. 
Stormwater that falls within the mine pit and associated disturbed areas, especially stormwater that comes 
into contact with ore, would be contained on-site and used for mining and processing purposes.  



Stormwater management at the waste rock facilities would be similar to that for the dry-stack tailings 
facility; however, minimizing infiltration of water could be beneficial or acceptable. For the construction 
of the initial perimeter buttresses, concurrent reclamation and appropriate best management practices 
would progress up the outer slopes as the buttresses are constructed. This would limit erosion potential, 
while minor diversion channels would be used to direct non-contact runoff to downgradient sediment 
ponds. Where feasible, the top of the facilities would be designed to slope toward the open pit. The 
sediment ponds at the toe of the outer slopes would be designed to store and release up to the 10-year,  
24-hour storm event so that suspended sediment concentrations of discharged water are no greater than 
background conditions.  



Stormwater diversion channels would be constructed to route noncontact surface water runoff around the 
project area and from undisturbed areas within the project to natural drainages downgradient of the mine 
site. Stormwater (contact water) from the mine pit, ore processing facilities, and mine maintenance plant 
areas would be prohibited from surface discharge by the stormwater permit. Stormwater from the waste 
rock and tailings facilities, including the waste rock buttresses that are not reclaimed or stabilized, would 
be routed to sediment control structures, where any overflow discharging offsite would be monitored for 
chemical and sediment content in accordance with ADEQ’s mining stormwater general permit.  



General structures were designed using a precipitation-runoff simulation computer program developed by 
the U.S. Army Corps of Engineers (USACE). Two calculations were evaluated (the peak flow and the 
runoff volumes) for Rosemont Copper’s selection of the most practical and protective methodology and 
criteria for use (Tetra Tech 2010b).  



Active stormwater control would continue after the mine closes, as required by the ADEQ’s mining 
stormwater general permit and the erosion control provisions of the mine land reclamation plan, 
administered by the Arizona State Mine Inspector.  



Compliance Point Dam  



The compliance point dam would serve as the final compliance point where stormwater can be monitored. 
The dam would be approximately 6 feet tall and approximately 100 to 200 feet wide, with a storage 
capacity of approximately 2 acre-feet. It would be constructed in year 0 using inert waste rock as an 
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Arizona Department of Water Resources nonjurisdictional, unlined embankment. Normally, the area 
behind the embankment would be empty. During storm events, water would be temporarily impounded 
and slowly released through the porous rock-fill dam. Large storm events would overtop the dam and 
proceed downstream, as permitted under Section 401 of the Clean Water Act (CWA). The compliance 
point dam would be evaluated after closure of the project facilities. The dam would be removed if it 
complies with the Section 404 permit at that time and if it is determined that subsequent discharges would 
meet Arizona Surface Water Quality Standards.  



PRIMARY ACCESS ROAD  



A new 2-lane gravel road, referred to as the “primary access road,” would be constructed to provide 
access between SR 83 and the mine. The primary access road would leave SR 83 along a straight section 
of the highway. At the intersection, SR 83 would be widened and provided with additional lanes. Public 
use would be restricted on portions of the primary access road during construction and operation of the 
mine because of safety considerations but would be reopened to the public after closure. Segments of the 
primary access road would be added to the national forest road system.  



Mine related traffic on SR 83 during operations would primarily consist of trucks carrying supplies to the 
project, trucks carrying concentrate and copper cathodes from the project, and employee traffic. Copper 
and molybdenum concentrate shipments would form the largest number of routine truck shipments, with 
approximately 56 round trips per day, 7 days a week. Major equipment arriving by rail may be received at 
the Port of Tucson, which is located near Vail, Arizona. Construction traffic would use SR 83 and 
existing Forest Road 231 to access the site until the new primary access road is constructed. This may 
require an upgrade of that road within the current roadway configuration. 



SECONDARY ACCESS ROAD  



Approximately 1 mile of gravel road would be constructed from the processing facilities to the existing 
road over Lopez Pass, to function as the “secondary access road.” The road over Lopez Pass would be 
improved for use of 2-wheel-drive vehicles. The secondary access road would be used only to access the 
utility lines and water pipeline. Workers would not use the secondary access road to commute to the mine 
and no haul trucks or deliveries would use the secondary access road. The secondary access road would 
be closed to the public during construction and operation of the mine and would be reopened to the public 
after closure. Segments of the secondary access road would be added to the national forest road system.  



OTHER AREA ROADS  



Existing forest roads, both official and unofficial, that enter the project site would be blocked. Public 
access would be restricted on portions of the primary and secondary access roads during construction and 
operation of the mine because of safety concerns.  



Reclamation and Closure  



Reclamation of the project would be administered and regulated by the Coronado (36 Code of Federal 
Regulations [CFR] 228) on National Forest System lands; and administered and regulated for the State of 
Arizona by the ADEQ (Arizona Revised Statutes 49-241 through 49-252; and Arizona Administrative 
Code 18-9-101 through 403). The final reclamation concept plan, which would be completed prior to 
publication of the final EIS (FEIS), would focus on design of the facilities with closure goals in mind. 
The plan would accomplish the following:  



• Manage operations to minimize environmental impacts,  
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• Implement concurrent reclamation practices (36 CFR 228 Subpart A), 



• Constrain disturbances to a minimum number of drainages and minimize downstream hydrologic 
disturbances,  



• Prepare a comprehensive drainage plan,  



• Use appropriate technology to minimize the generation of impacted water,  



• Reclaim the facilities and roads to blend in with surrounding topography,  



• Salvage soil resources,  



• Perform selective vegetation removal,  



• Revegetate reclaimed surfaces, and  



• Prepare an estimated closure cost for a variety of closure scenarios.  



It is anticipated that by year 10, leaching of the heap leach facility would be completed. At that time, the 
ponds would be decommissioned and residual leach solutions would have evaporated or been processed. 
Once the ponds are decommissioned and have been deemed closed or are under active management and 
in compliance with the aquifer protection permit issued by the ADEQ, the facility would be completely 
covered by waste rock.  



At closure, fence construction for the mine pit would be a minimum of 3-strand barbed wire with warning 
signs. Arizona Administrative Code R11-2-401 specifies measures that include fencing and signage. 
Additionally, Rosemont Copper has contemplated berms around the pit, possible “tank traps” as 
necessary to restrict road access, and upgraded fencing (i.e., chain link) if necessary on steeper slope areas 
above the pit or other areas to provide additional safety protections. Operating facilities at the project site 
would be demolished and removed, and building foundations would also be removed. All areas would be 
investigated for contaminants, and any contaminated soils, reagents, or fuels would be disposed of off-site 
at licensed facilities. Postmine land use on National Forest System lands would follow the forest plan that 
is in place at that time. Postmining/closure reclamation objectives for Rosemont Copper’s private 
property could include dispersed recreation, wildlife habitat, and ranching.  



Permits and Permitting Processes  



Federal mining laws provide for mineral exploration and development on federal lands, and state and 
federal environmental laws are intended to ensure that adverse impacts are reduced and that long-term 
productivity of the surface resources is preserved to the extent practicable. The Coronado, as the lead 
federal agency for the Rosemont Copper Project EIS, has a primary role in approving and administering 
the project. The BLM and USACE are federal cooperating agencies and also have a role in approving the 
project and administering aspects of the project. The Coronado accepts certification and other approvals 
issued by state, local, or other federal agencies as compliance with similar or parallel requirements of its 
mining regulations. Besides the Coronado, other agencies that require or have a role in issuance of 
permits or authorizations for the project are the BLM, USACE, U.S. Department of Transportation,  
U.S. Environmental Protection Agency (EPA), USFWS, Arizona Corporation Commission, Arizona 
Department of Agriculture, ADEQ, Arizona Department of Water Resources, Arizona State Mine 
Inspector, State Historic Preservation Office, and Pima County Department of Environmental Quality. 
These federal and non-federal agencies with authorization or permitting authority may also have 
continuing responsibility for administering those respective aspects of the project. 



The Coronado, BLM, and USACE will each sign a record of decision (ROD) that identifies the selected 
alternative and specifies activities that are authorized on lands or resources administered by these 
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agencies. However, these activities cannot commence until all appropriate permits and authorizations are 
in place. The MPO would be revised to reflect the requirements contained in the permits and the ROD 
and would be submitted to the federal agencies for review and approval. Once the revised MPO is 
approved and applicable permits issued (such as the Section 404 permit from the USACE), activities on 
federally administered lands could commence.  



Mitigation Measures Incorporated into the Project Design  



Council on Environmental Quality (CEQ) regulations (40 CFR 1508.20) defines mitigation measures as 
follows:  



• Avoiding an impact by not taking a certain action or parts of an action;  



• Minimizing an impact by limiting the degree or magnitude of the action and its implementation; 



• Rectifying an impact by repairing, rehabilitating, or restoring the affected environment;  



• Reducing or eliminating an impact over time, through preservation and maintenance operations 
during the life of the action; and  



• Compensating for an impact by replacing or providing substitute resources or environments.  



Mitigation measures are often incorporated as integral components in the design of a project (CEQ 2011). 
The proposed project contains numerous measures designed to avoid, reduce, rectify, eliminate, or 
compensate for environmental impacts. The mitigation measures described in this section are mandatory. 
An interagency task force would be formed to administer the project once approved. The Coronado, 
ADEQ, and other agencies (as appropriate) would be members of this task force. This group would 
oversee regulatory compliance and quality assurance/quality control issues related to the project, 
including implementation and monitoring of mitigation measures.  



While these measures are listed under specific resource area headings, it is important to understand that 
they typically have benefits for multiple resources. In addition to the mitigation measures that follow, the 
Forest Service is currently investigating the feasibility of incorporating geomorphic design concepts 
(sometimes called landforming) into construction of the Rosemont mine waste rock and tailings piles. 
Landforms of geomorphic design can create more stable, natural functioning and natural looking 
topography than conventionally designed landforms, which could mitigate some impacts to water quality 
and quantity, visual quality, recreation settings, and wildlife habitat. This may include partial backfill of 
the pit to reduce the footprint of waste rock and tailings facilities while maintaining a hydraulic sink. This 
investigation is currently taking place, and potential design work would occur between the DEIS and 
FEIS. The following mitigation information is summarized from the Reclamation Plan (Tetra Tech 
2007a) and Chapter 2 of the Rosemont Copper DEIS (Forest Service 2011). 



Air Resources  



The finalized Air Quality Permit issued by Pima County would include final required mitigation 
measures. Because this permit has not yet been issued, the items below are based on information provided 
in the permit application.  



The current dust control plan for the use on the unpaved road network includes three options available for 
use to provide flexibility to alternate between one option and another based on individual needs and 
ensures that at least a 90% control of particulate matter 10 (PM10) emissions is achieved (Applied 
Environmental Consultants 2010). The three options are as follows:  
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• Option A is the application of chemical dust suppressant, such as petroleum resins and acrylic 
cement, with a reapplication monthly.  



• Option B is the periodic watering on days with precipitation of less than 0.01 inch. This option 
assumes hourly application calculations with application amount differences based on daytime and 
nighttime watering.  



• Option C is the application of chemical dust suppressant with a monthly reapplication, plus 
watering to increase the efficiency of the suppressants.  



The current dust control plan for open areas and storage piles in active use includes the application of 
water. Areas that are not actively used would be controlled with the application of sufficient chemical 
dust suppressant and/or water to develop and maintain a visible crust. Inactive areas would be periodically 
inspected, and other means of suppression may be applied if necessary. Point source pollution control 
equipment would be used on all process equipment with significant emissions potential. Containment on 
processes with low emissions potential would be accomplished by water sprays or physical enclosures. 
Point source emissions limits that are stricter than federal and county requirements would be met. Newer 
engine designs would be used in mobile sources; these newer designs are subject to stricter federal 
regulation and would result in lower emissions.  



Tailings would be managed as they are placed within the tailings facilities. Tailings would be compacted 
using large equipment in the areas near the buttress. Compaction and other construction specifications 
would be dependent on their location within the tailings area and would be specified in the tailings 
operations and management plan. Rosemont Copper would follow specified procedures contained in 
material safety data sheets to reduce impacts of chemical releases into the atmosphere. Materials include 
chemical or physical dust control agents, organics, inorganic binders, and/or stabilizing polymers.  



While dust control waste rock is not specifically indicated in the dust control plan, the EPA states, “Waste 
Rock dumping can generate dust, but this generally consists of coarse particles that settle out rapidly with 
no other controls” (EPA 1994:3–11).  



Rosemont Copper would use low-sulfur diesel fuel onsite for all stationary equipment and “Tier II” diesel 
engines for all haul trucks. Tier II engines meet the 2010 national standards for emissions. Rosemont 
Copper would ensure that construction equipment is properly maintained at all times, that engines do not 
unnecessarily idle, and that equipment is tuned to manufacturers’ specifications. To avoid aerosol losses 
to the wind, emitters (similar to drip irrigation) would be used to apply acid leaching solution to the oxide 
ore heap leach pad.  



The Pima County Department of Environmental Quality has jurisdiction pursuant to state law, with the 
delegated authority to issue an air quality permit for the project. The air quality permit is a requirement 
under the Clean Air Act, whose regulatory authority has been delegated from the EPA to the Pima County 
Department of Environmental Quality to implement and enforce applicable federal air quality standards. 
Development of a dust control plan is part of the permitting process. The Rosemont Copper Project Dust 
Control Plan includes measures to reduce dust and its potential effects on air quality through a variety of 
onsite dust control measures, many of which have been described above. Details can be found in the air 
quality permit application.  



Community, Social and Cultural  



Rosemont Copper intends to establish the Santa Rita Mountains Community Endowment Trust, for the 
purposes of funding priority community projects that include community recreation, cultural, and 
environmental conservation. The endowment would comprise assets, commitments, and funding from 
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Rosemont Copper, including conservation easements and restrictive covenants donated in the first year of 
production ($6 million), $500,000 contributed from Rosemont Copper each year for 25 years ($12.5 
million), and up to $25 million in variable contributions from Rosemont Copper, based on the price of 
copper (Rosemont Copper 2010). Because the Trust would be established as an independent charitable 
trust, with a Board of Trustees and Advisory Council, the projects that the Trust would fund would be 
decided at a later date, upon the board’s specific decisions.  



Production and Operation Blasting Plan  



Rosemont Copper would prepare a production and operation blasting plan that would require that 
Rosemont Copper and any successors in interest or ownership of the mine be required to repair or 
otherwise pay for all damages to area residential, historical, or other structures resulting from blasting 
associated with mining activities. A blast monitoring program would be included in the blasting plan, 
with monitoring points located between the areas to be blasted and sensitive receptor sites. Results of 
blast monitoring would be available to agencies and local residents upon request. 



Hazardous Materials  



In order to reduce potential human health and environmental risks, hazardous materials and substances 
would be managed and contained within facilities that are designed, constructed, and maintained to meet 
applicable laws and regulations. These facilities would include leak containment and recovery systems as 
required and adequate stormwater management and drainage systems to prevent contamination outside 
containment areas.  



Mine Safety and Health Administration regulations require Rosemont Copper to maintain material safety 
data sheets available to workers and to provide notification to site visitors of potential hazards. Material 
safety data sheets would be provided to appropriate emergency response departments and hospitals and 
would be available for employees and visitors entering the site.  



Land Impact  



The design of the proposed project includes a mine footprint that is substantially smaller than 
conventional mines with similar production capacity. This is because of the use of dry-stack tailings 
technology; implementation of 3:1 side slopes on tailings and waste rock facilities; and a revegetation 
program on mine waste rock and mine tailings. The use of dry-stack tailings facilities would also avoid 
some visual impacts and would enhance reclamation, compared with the use of traditional tailings settling 
ponds. Filtered tailings would be transported, spread, and compacted to form an unsaturated, dense, stable 
tailings stack that would include a surrounding rock and soil buttress seeded for revegetation. 



Noise  



Rosemont Copper has proposed to use some noise management techniques and operational tools to 
minimize noise generated during mine operations. Blasting only during daylight hours and sequenced 
blasting using time-delay technology have been incorporated into the project design. Another tool to be 
used is attenuated back-up alarms that are electronically modulated to meet federal requirements. 
Procedures to be used are prohibiting jake-brake use on the primary access road and enforcing speed limit 
designations.  
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Dark Skies  



To the extent allowed under the Mine Safety and Health Administration, all exterior and access route 
lighting would be designed and operated with the intent to reduce nighttime light pollution. Rosemont 
Copper has developed a lighting plan that identified steps that would be taken to achieve the goals of the 
2006 City of Tucson and Pima County Outdoor Lighting Code while also protecting the safety of the 
workers and visitors to the project facilities. Where safety requirements allow, outdoor lighting design 
incorporated the following: appropriate shields; dimmers and/or full cutoff lighting fixtures; timers; 
motion detectors; directional lighting; limited spectrum technologies; and production of the minimum 
lumens practicable. In addition, structures are to be designed and painted to be non-reflective to reduce 
glare and incorporate strategic placement of lighting fixtures.  



Plants and Animals  



Rosemont Copper would revegetate disturbed areas with native vegetation, excluding the pit area. This 
includes linear features such as utilities and pipelines, which would be reclaimed to avoid fragmentation 
of native biological communities. Specifications would be included in the reclamation plan. Process water 
ponds, such as raffinate ponds, pregnant leach solution collection ponds, or chemical or fuel storage areas, 
would be enclosed, covered, or otherwise managed to protect wildlife, livestock, and public safety. 
Location and construction criteria for project facilities would prevent deleterious exposure of livestock, 
wildlife, and birds to toxic chemicals or hazardous conditions created by, used in, or resulting from 
processing operations. Further details are contained in the preliminary MPO.  



In order to protect wildlife breeding habitat, Rosemont Copper would fence selected exclusion areas of 
highest value riparian habitat to restrict livestock access from breeding areas for sensitive wildlife species 
within the Rosemont Ranch land system, including National Forest System lands within Rosemont, 
Thurber, DeBaud, and Greaterville grazing allotment permits, which would be modified to reflect fence 
locations and livestock exclusion periods. In order to reduce or avoid impacts to habitat specific to rocky 
slopes on the east side of the Santa Rita Mountains, including talus slopes, the west side pit operations 
power loop would be located within the disturbance perimeter of the ultimate pit and diversion structures.  



Invasive Species Control Plan  



While invasive species must be addressed as directed by Executive Order 13112, “Invasive Species,” 
Rosemont Copper is going a step further and developing a comprehensive invasive species control plan. 
Rosemont Copper would monitor disturbed and revegetated areas associated with mine activities for 
noxious and invasive weeds. The Rosemont Copper Project Invasive Species Control Plan would address 
the risk of noxious and invasive weed infestation of disturbed areas, and invasions by non-native species 
such as bullfrogs, and would contain specific measures to prevent, control, and reduce noxious weed 
introduction throughout the project area. It would stress that noxious and invasive weed prevention is 
preferable to remedial action and would include provisions to this effect. If noxious and invasive weeds 
do invade disturbed areas, Rosemont Copper has committed to remove them by hand, spray, mechanical, 
or other approved methods. The effectiveness of the invasive species control plan would be reported on in 
the monitoring plan. Actions to control invasive or noxious plant species would comply with the 
Environmental Assessment for the Invasive Exotic Plant Management Program (Forest Service 2004).  



Reclamation Plan  



A mine reclamation plan is required by Forest Service regulations and is subject to approval by the 
Arizona State Mine Inspector for reclamation on private lands. According to the Forest Service 
reclamation policy, “Reclamation shall be an integral part of Plans of Operations that propose surface 
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disturbance” (Forest Service 1990:2840.3[1]). The policy requires that disturbed lands shall be reclaimed 
to a condition that is “consistent with forest land and resource management plans, including applicable 
State air and water quality permits” (Forest Service 1990:2840.3[2]). In accordance with the Forest 
Service reclamation policy, the preliminary MPO includes a description of the design approach and goals 
of the proposed reclamation activities for the proposed action in the reclamation and closure plan (Tetra 
Tech 2007a). According to the preliminary MPO, the three regulatory programs that form the framework 
of the reclamation and closure plan are the requirements of the Forest Service Reclamation Policy, 
Arizona Mined Land Reclamation Act, and ADEQ Aquifer Protection Permit program. The Rosemont 
Copper Project Reclamation and Closure Plan’s approach to reclamation is to exceed regulatory 
requirements by employing reclamation activities concurrent with mining operations.  



Rosemont Copper also developed a reclamation concept update report that expanded on some of the ideas 
presented in the previous reclamation and closure plan (Tetra Tech 2010a). This concept update 
incorporated features in an effort to mitigate some public concerns. For example, the “Rosemont Ridge,” 
as it is named in the original 2007 plan, would have variation in shape to incorporate landscaping and 
aesthetic considerations. Shaping would also to assist in stormwater and erosion control. The end result, 
according to this concept, would be a more contoured appearance, with variation of slopes and benches 
with enhanced vegetation growth. A more detailed reclamation and closure plan would be developed 
specifically for the final selected action alternative.  



Revegetation  



Rosemont Copper commenced revegetation studies in 2007 to ensure that any revegetation program it 
uses would be a success and avoids the spread of invasive plant species. As a result of cooperative studies 
with the University of Arizona, School of Natural Resources and the Environment, a site seed mix has 
been developed from tests with native plant species that can be used to reclaim the site. Rosemont Copper 
has continued the revegetation studies and has recently extended these contracts to incorporate ranching 
impact assessments to determine appropriate livestock management on reclaimed areas and to determine 
how to best incorporate the possible beneficial uses and impacts associated with grazing.  



Rosemont Copper would revegetate tailings and waste rock piles with the intent to reduce visual impacts, 
reduce potential erosion, and recover vegetation for wildlife habitat and livestock grazing. Revegetation 
plans would be consistent with Forest Service policy and would be approved by the Coronado. Slopes on 
waste rock and tailings piles would be designed to be flat enough to support successful revegetation 
where applicable. Revegetation of disturbed areas would include use of a Forest Service approved seed 
mix that would generally match the native assemblages currently on-site and include native grasses, forbs, 
and wildflowers, as well as planting of native shrub and tree species in key areas such as highly visible 
slopes and where needed for stability. Rosemont Copper would consider inclusion of those species 
important to traditional Native American cultural uses in the area and traditional and heritage livestock 
and wildlife uses of local plant species; furthermore, plant species selection would strive to balance 
heritage use species with natural environment and stabilization criteria. Specific provisions to prepare 
seedbed and reseed any project related disturbances along Pima County right-of-way or roadway would 
be developed (i.e., Santa Rita Road). Rosemont Copper, in conjunction with the Forest Service, would 
also determine the feasibility of planting vegetation on broken ledges on visible parts of the pit wall.  



Rosemont Copper would identify reference sites in the mine vicinity that would be used to calculate 
native species’ occurrence, density, and cover. Aspect, elevation, and location (ridge versus canyon 
bottom) would be considered. Based on reference site data, Rosemont Copper would provide appropriate 
native seed mixes and plant lists for the Coronado approval prior to any site revegetation. Rosemont 
Copper would select species capable of being self-sustaining and would include species with the ability to 
provide erosion control and stability. Specifications and goals for the salvage, storage, and reuse of 
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growth media (topsoil) from disturbed areas would be developed with the goal of providing sufficient 
cover on all disturbed areas to be reclaimed. Unless otherwise specified, Rosemont Copper would provide 
for a minimum of 1 foot of growth media cover over final waste rock slopes, waste rock surfaces, waste 
rock benches, completed tailings buttress, water diversion fill slopes, plant site fill slopes, construction 
laydown areas, facility plant site following final removal of equipment, and temporary roads. The areas to 
be revegetated would be contoured, graded, prepared, and seeded. Storage of growth media would require 
placement of growth media stockpiles in locations that are protected from mining operations and 
associated activities, stable, isolated from surface water, gently sloping, and well drained. Growth media 
stockpiles would be convex in shape and would have slopes no steeper than 3:1 (horizontal: vertical). 
Stockpiles would be revegetated with native species no later than the first growth season following 
construction to minimize erosion. No persistent nonnative species would be used in reclamation except as 
specifically allowed and approved by the Forest Service, where some locally important nonnative species 
may already be established. Sediment control structures would be installed or other best management 
practices implemented as needed to protect growth media from loss. Finally, growth media stockpiles 
would be used quickly during concurrent reclamation to minimize the length of storage time.  



Rosemont Copper would take appropriate actions to ensure that plants are successfully established. At the 
end of mine operations, Rosemont Copper would reclaim sites that contain structural improvements by 
removing all unneeded ore processing facilities, ancillary facilities (including foundations), and utility 
lines. Growth media would be placed on reclaimed areas and revegetated with native grasses, trees, and/or 
shrubs to meet desired conditions, to be determined by the Forest Service. 



Transportation Plan  



Rosemont Copper has agreed to develop a comprehensive Rosemont Copper Project Transportation Plan 
for all project related roads on National Forest System and BLM-administered lands. The transportation 
plan would address maintenance standards; levels of appropriate use; methods to maintain the roadways 
sufficiently to prevent washboard, rutting, and drainage problems; commitment to replace surfacing lost 
to drainage; commitment to repair roads damaged by use; commitment to restore temporary roads to 
natural preoperation conditions during reclamation/closure; and installation and maintenance of wildlife 
crossing structures (e.g., corrugated metal pipes) under the primary access road at locations of known 
wildlife concentration. 



To address potential vehicle emissions from increased vehicle trips to the project area, the transportation 
plan would identify carpooling opportunities for employees, establish a “park and ride program” for 
workers during all phases of the project to distribute peak travel operations during the morning and 
evening commute periods to minimize congestion, and manage trucking to reduce impacts to SR 83 and 
overlap with school traffic to the extent possible. The transportation plan would also strive to minimize 
construction related trips of workers and equipment, including trucks and heavy equipment.  



Rosemont Copper would provide a multiplate (or equivalent) underpass to accommodate bicyclists, 
livestock, hikers, and pack stock under the secondary access road where the Arizona National Scenic 
Trail crosses the road. The location would be determined based on which alternative is selected in the 
ROD. The Coronado would work with the Arizona Trail Association in the design and location of this 
crossing. It is understood that equestrians and bicyclists may be required to dismount for passage. 



Visual Quality  



Evaluation of using geomorphic design is ongoing and various concepts may be included, as feasible, 
depending on the alternative that is selected. Conceptual ideas include site-specific outer-berm mitigation 
and/or lower edge or basal lift along sides that are more visible to the public at levels that would be most 
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visible to recreationists. Establishment of a work group to include mining, landscape, reclamation, 
ranching, hydrology, and operations team members would be used to develop functional surface 
management criteria for final design integration.  



Water Resources  



In order to conserve water, Rosemont Copper has committed to filter the tailings and maximize water 
conservation. The filtered tailings would reduce Rosemont Copper’s consumption of water by 50% to 
60% over traditional industry designs. In addition to filtering the tailings, Rosemont Copper has also 
included in their facility designs a number of ways in which they would maximize the reuse of process 
water and stormwater.  



Rosemont Copper has voluntarily committed to implementing regional groundwater mitigation measures 
within the Tucson Active Management Area. Rosemont Copper would do the following:  
 



• Use available Central Arizona Project water as a source to conduct recharge within the Tucson 
Active Management Area. Note that this compensatory mitigation is dependent on Central Arizona 
Water Project water’s being available to Rosemont Copper.  



• Recharge as close as possible within the Tucson Active Management Area to the Rosemont 
Copper supply well field.  



• Balance Central Arizona Project storage credits with water to be pumped from mine supply well 
field, with the intent to maintain a surplus inventory of storage credits prior to pumping 
groundwater for mineral extraction use.  



Maintain water storage and use inventory records to show that Central Arizona Project recharge credits 
are balanced against groundwater removed from the Tucson Active Management Area until at least 5 
years following completion of the extraction of the ore. Rosemont Copper would annually fund the U.S. 
Geological Survey (USGS) to operate and maintain the existing surface water flow measurement gage at 
Barrel Canyon. After 5 years postmining, the USGS may fund the gage or remove it at their discretion.  



Small retention structures would be constructed on waste rock structures to facilitate infiltration of 
stormwater and contribute to local groundwater recharge. These retention/infiltration basins would be 
managed to optimize maintenance of surface water and groundwater quality. Rosemont Copper would 
manage water on the tailings storage and waste rock facilities to avoid or reduce erosion as described 
previously. Where mine facilities remain over the long term, specific dam safety permit limits require 
Rosemont Copper to install permanent water control structures that may exist beyond the life of the mine. 
Specific permit conditions provide for periodic monitoring and maintenance of spillways, diversions, and 
other permanent facilities. The design and location of the heap leach facility is also considered mitigation 
for these structures (EPA 1994). This lined facility is designed to collect all possible drainage and 
solution, is on top of a stable rock location, and would be encapsulated by waste rock to protect from 
stormwater infiltration up to the maximum reasoned storm event.  



WATER SOURCE ENHANCEMENT AND MITIGATION PLAN  



Rosemont Copper would replace or repair water guzzlers, stock tanks, and other human created water 
supply structures lost to wildlife or grazing use, whether through direct or indirect project related impacts. 
The result would be no net loss in the current pre-project number of human created water sources for 
livestock and wildlife. This requirement would be stipulated in a water source enhancement and 
mitigation plan and would apply to private and public lands contained within Rosemont Copper’s Forest 
Service grazing permits.  
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AQUIFER PROTECTION PERMIT  



The aquifer protection plan is embodied within the Aquifer Protection Permit issued by the ADEQ. 
Rosemont Copper must obtain an aquifer protection permit to comply with the Arizona Revised Statutes, 
and the ADEQ has the regulatory authority to regulate groundwater quality. The aquifer protection permit 
addresses requirements to manage discharges so that they do not cause or contribute to a violation of 
aquifer water standards at the point of compliance or, if the standards are exceeded at the time of permit 
issuance, then the requirement is to manage the discharges so that they do not cause further degradation of 
the water quality. Permit acquisition requires the preparation of necessary studies and technical reports as 
prescribed by the ADEQ, which would be relied on to issue the authorizing or regulatory permit.  



On May 16, 2011, Rosemont Copper submitted documents to the Coronado and ADEQ that describe and 
commit to measures to identify and ensure isolation of potentially acid-generating waste rock, prevention 
of acid generation from mine waste, and any additional mitigation measures that may be necessary should 
prevention measures fail. These include the development of a plan to identify and manage materials using 
geochemical analysis and acid-base accounting methods.  



A baseline monitoring program has been implemented as part of the monitoring plan proposed in the 
aquifer protection permit in order to establish ambient conditions prior to operations. This program is in 
place to determine the amount of chemical constituents, such as sulfate and chloride already in the 
aquifer. Ambient groundwater quality would be established prior to aquifer protection permit regulated 
facilities begin operation. A tailings operation and management plan would be prepared to address 
requirements of the aquifer protection permit. Tailings would be managed as they are placed within the 
tailings facilities. Compaction and other construction specifications would be dependent on their location 
within the tailings area and would be specified in the tailings operations and management plan. A 
contingency plan was created and proposed in the aquifer protection permit application submitted by 
Rosemont Copper. This plan outlines the contacts responsible for coordinating an emergency response. 
The plan (Tetra Tech 2009a) states that an emergency response is necessitated “if a discharge results in 
any of the following:  



• A violation of an Aquifer Quality Limit;  



• An exceeded Alert Level;  



• A violation of any other permit condition, such as a Discharge Limit, where there is a potential 
impact or unauthorized discharge to groundwater; or  



• An imminent and substantial endangerment to the public health or the environment.”  



STORMWATER POLLUTION PREVENTION PLAN  



This plan is required by the ADEQ as part of the process for obtaining coverage under the multisector 
general permit, which is also required under Section 402 of the CWA. This permit requires the 
preparation of a stormwater pollution prevention plan and implementation of control measures, as 
outlined by the ADEQ’s Arizona Pollutant Discharge Elimination System Multi-sector General Permit 
program. The use of best management practices is an integral part of these plans and permits. 



Mitigation for Impacts to Waters of the United States  



Rosemont Copper would comply with mitigation specifications identified in the CWA Section 404 
individual permit. Rosemont Copper has committed to mitigate for loss of WUS in accordance with the 
April 10, 2008, “Final Rule for Compensatory Mitigation for Losses of Aquatic Resources” (Federal 
Register 73:19594). This potentially includes the purchase and set aside of off-site mitigation areas, 
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payment in lieu of mitigation to an established restoration program, and/or permittee responsible on-site 
mitigation. The DEIS contains the USACE Habitat Monitoring Plan.  



Monitoring and Evaluation  



Monitoring is fundamental for ensuring the implementation and effectiveness of mitigation commitments, 
meeting legal and permitting requirements, and identifying trends and possible means for improvement 
(CEQ 2011). CEQ regulations explicitly require that “a monitoring and enforcement program shall be 
adopted . . . where applicable for any mitigation” (40 CFR 1505.2(c)).  



Monitoring and evaluation apply at both the forest plan and project-specific levels. The National Forest 
Management Act requires that national forests monitor and evaluate their forest plans (36 CFR 219.11) 
and addresses monitoring requirements contained in site-specific decisions. Chapter 6 of the “Coronado 
National Forest Land and Resource Management Plan” addresses monitoring and evaluation activities 
that are part of forest plan implementation. Title 36 CFR 219.11(b) states,  



Monitoring of site-specific actions. The decision document authorizing a site-specific action 
should describe any required monitoring and evaluation for the site-specific action. The 
responsible official must determine that there is a reasonable expectation that anticipated funding 
is adequate to complete any required monitoring and evaluation prior to authorizing a site-
specific action.  



The CEQ (2011) states, “Once an agency determines that it will provide for monitoring in a particular 
case, monitoring plans and programs should be described or incorporated by reference in the agency’s 
decision documents. The mitigation plan and program should be described to the extent possible based on 
available and reasonably foreseeable information in cases where NEPA analysis and documentation are 
completed prior to final design of a proposed project.”  



Monitoring and evaluation activities would be prescribed, conducted, and/or reviewed by Rosemont 
Copper, the Coronado, the BLM, and other agencies with permitting responsibilities. Rosemont Copper 
would fund monitoring as set forth in the ROD, approved MPO, and final monitoring plan. Other 
monitoring activities may be associated with the regulatory authority of federal and state agencies and 
would be funded by permit fees or the agencies themselves as part of their normal activities.  



The Coronado is committed to developing a monitoring plan that meets the guidance and direction 
specified by the CEQ and in applicable laws and regulations. The framework for such a plan is contained 
in Appendix C of the DEIS. It is important to note that the full suite of mitigation measures would not be 
known until many or most of the required permits have been issued, which often contain required 
measures intended to avoid or reduce environmental effects. It is fully expected that a more detailed and 
complete monitoring plan would be contained in the FEIS and ROD.  



EVALUATION AND REPORTING  



Title 36 CFR 219.11(d) states,  



Use of monitoring information. Where monitoring and evaluation is required by the plan monitoring 
strategy, the responsible official must ensure that monitoring information is used to determine one or 
more of the following:  



1. If site-specific actions are completed as specified in applicable decision documents;  



2. If the aggregated outcomes and effects of completed and ongoing actions are achieving or 
contributing to the desired conditions;  
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3. If key assumptions identified for monitoring in plan decisions remain valid; and/or  



4. If plan or site-specific decisions need to be modified.  



To evaluate the results of monitoring for the proposed project, the forest supervisor would convene a 
multiagency monitoring group representing applicable state and federal agencies, organizations, and 
Rosemont Copper. The group would meet annually to review monitoring results and determine whether 
the following applies: 1) monitoring requirements have been completed; 2) monitoring results indicate 
that effects and results of mining and related activities are within the range of those predicted in the FEIS 
and ROD; 3) monitoring activities and methods remain valid and are warranted going forward; and 4) 
changed conditions, if any, dictate modification of the approved MPO and/or ROD.  



Rosemont Copper would submit an annual report to the Coronado that contains a description of all 
activities conducted during the previous year and a summary of the amount of acreage disturbed, status of 
reclamation, spills or releases of chemicals or fuel, and results of all monitoring plans in a format 
approved by the Forest Service, including a complete data summary and any data trends, status of mining 
plan (tons of ore and waste mined and any changes to methods or equipment), and plans for the coming 
year. Significant changes would be required to be incorporated into the approved MPO and reflected in 
financial assurance. Past, ongoing, or projected impacts on the environment may also require amendment 
of the approved MPO, ROD, and/or financial assurance held for the project.  



POSTCLOSURE MONITORING  



All reclaimed sites would be monitored twice a year for a period to be determined, in order to evaluate the 
success of reclamation work. Any areas not meeting the reclamation goals would be analyzed to 
determine the underlying problems, which would be addressed with a modified plan. In addition, there 
would be quarterly monitoring of groundwater for a term to be decided by the closure requirements 
specified in the aquifer protection permit and required by the ADEQ. Locations of point of compliance 
monitoring wells would not be finalized until the aquifer protection permit is issued by ADEQ; however, 
these wells are currently proposed to be located near the eastern, downgradient boundary of the proposed 
management area, within or near McCleary, Scholefield, and Barrel canyons. These wells are proposed to 
be screened between 4,021 and 4,540 feet above mean sea level. Surface water would be monitored as 
required in the Arizona Pollutant Discharge Elimination System program following cessation of mining 
operations. Final monitoring details and locations would be decided when ADEQ provides the 
corresponding permit. Results of this monitoring would be used to evaluate the success of the measures 
taken to protect the water resources. Any changes in water quality would be evaluated to determine 
whether the changes are related to the reclaimed mining features, and appropriate steps would be taken to 
address the problem.  



ENVIRONMENTAL BASELINE 



Land Ownership and Surrounding Land Uses 



The action area is a combination of public and private lands, totaling approximately 145,190 acres. Land 
ownership immediately surrounding the Rosemont Copper Project includes Forest Service, BLM, ASLD 
State Trust land, and private lands. Land use in the vicinity of the Rosemont Copper Project primarily 
consists of mining, livestock grazing, and dispersed recreation. Sporadic prospecting reportedly began in 
the northwestern portion of the project area, the Helvetia mining district, sometime in the mid-1800s. By 
the 1880s, the production from mines on both sides of the northern Santa Rita Mountains was supporting 
the construction and operation of the Columbia Smelter at Helvetia on the west side of the Santa Rita 
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Mountains and the Rosemont Smelter in the Rosemont mining district on the east side of the Santa Rita 
Mountains. Since copper production ceased in 1951, the area stretching from the Peach-Elgin prospect to 
Rosemont has seen a progression of exploration campaigns. The majority of the land surrounding the 
project area is currently under permit for livestock grazing. Current rangeland conditions on the district 
are largely the result of recent drought conditions and an older history of intense grazing pressure that 
resulted in severe erosion, including arroyo cutting. 



Biophysical Features  



The action area ranges in elevation from approximately 2,740 to 6,610 feet above mean sea level. The 
topography is dominated by rolling to steep hills, drainages, and canyons. The Santa Rita Mountain range 
includes numerous drainages that contain riparian vegetation. Barrel Canyon is the principal drainage 
system within the action area (see Figure 1). Wasp, McCleary, and Scholefield canyons discharge to 
Barrel Canyon, which discharges to Davidson Canyon and then to Cienega Creek in the northeastern 
portion of the action area (see Figure 2). Empire Gulch and Gardner Canyon discharge into upper Cienega 
Creek in the southeast portion of the action area. The northwest side of the action area is drained by a 
series of unnamed headwater tributaries of Sycamore Canyon. Box Canyon is the major drainage system 
within the southwestern portion of the action area, west of the main ridgeline. There are 101 springs and 
seeps and 148 stock tanks in the action area (Figure 3). Two springs in the action area were identified as 
being associated with wetlands: Scholefield Spring, located on a tributary to Scholefield Canyon; and Fig 
Tree Spring, which is a developed spring near the head of a minor unnamed tributary to Sycamore 
Canyon (WestLand 2010b). The aforementioned water sources provide habitat for aquatic plant and 
animal species within the action area. Previous mining activity has resulted in a number of mine adits and 
shafts within the action area (Figure 4); mine adits and shafts provide roosting habitat for bats (WestLand 
2009c; 2009d).  



Vegetation Communities 



Uplands 



The action area is located in three upland vegetation communities: semidesert grassland, Madrean 
evergreen woodland, and Chihuahuan desertscrub (Brown 1994) (Figure 5). Semidesert grassland, 
characterized by open grasslands with widely scattered shrubs and cacti, generally covers the lower 
elevations of the action area. Madrean evergreen woodland mostly covers the higher elevations of the 
action area, generally in the western and southern areas, and is characterized by open woodlands or 
savanna, primarily consisting of trees interspersed with grasses and forbs. Chihuahuan desertscrub is 
dominated by the shrub, creosotebush (Larrea tridentata), on plains, low hills, and valleys on the uplands 
surrounding middle Cienega Creek. 



Semidesert Grassland. There is a total of approximately 107,396 acres of the semidesert grassland 
vegetation community in the action area. In the semidesert grassland vegetation type, composition, and 
density varies with geographic location, precipitation, and topography. Some areas within this vegetation 
community are nearly barren with an abundance of sand, rock, gravel, scree, or tallus, while other areas 
may have sparse to dense vegetation cover that includes succulent species, grasses, shrubs, scattered trees, 
and some herbaceous cover (Brown 1994; Forest Service 2009a). Within the action area, semidesert 
grassland is characterized by grasses interspersed with a variety of low-growing trees, shrubs, and cacti, 
including whitethorn acacia (Acacia constricta), catlaw acacia (A. greggii), prickly-pear cactus (Opuntia 
spp.), cholla (Cylindropuntia spp.), soaptree yucca (Yucca elata), beargrass (Nolina microcarpa), desert 
spoon (Dasylirion wheeleri), and agave (principally Agave schottii and A. palmeri). Native grass species 
include black grama (Bouteloua eriopoda), blue grama (B. gracilis), sideoats grama (B. curtipendula),  
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Figure 3. Springs, seeps, and stock tanks within the action area. 
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Figure 4. Mine adits and shafts within the action area. 
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Figure 5. Vegetation types within the action area.  
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hairy grama (B. hirsuta), buffalo grass (B. dactyloides), plains lovegrass (Eragrostis intermedia), little 
bluestem (Schizachyrium cirratum), plains bristlegrass (Setaria machrostachya), fluffgrass (Dasyochloa 



pulchella), burrograss (Scleropogon brevifolius), and slim tridens (Tridens muticus). The nonnative 
Lehmann lovegrass (E. lehmanniana) is one of the more abundant nonnative grass species semidesert 
grassland portions within the action area.  



Madrean Evergreen Woodland. There is a total of approximately 30,417 acres of the Madrean 
evergreen woodland vegetation community in the action area. The Madrean evergreen woodland 
vegetation community occurs on foothills, canyons, bajadas, and plateaus between semidesert grasslands 
and montane conifer forests (Brown 1994; Forest Service 2009a). This community is dominated by 
evergreen oaks. In the action area, common oak species include Emory oak (Quercus emoryi), Mexican 
blue oak (Q. oblongifolia), Arizona white oak (Q. arizonica), and silverleaf oak (Q. hypoleucoides). Also 
present are alligator bark juniper (Juniperus deppeana), one-seed juniper (J. monosperma), velvet 
mesquite (Prosopis velutina), and Mexican pinyon (Pinus cembroides). All of the shrub and warm season 
grass species and other ground cover listed in the semidesert grassland section can also be found in areas 
dominated by the Madrean evergreen woodland vegetation community.  



Chihuahuan Desertscrub. There is a total of approximately 2,622 acres of the Chihuahuan desertscrub 
vegetation community in the action area. Chihuahuan desertscrub is limited to uplands in the vicinity of 
Cienega Creek within the action area (Brown 1994). The action area is within the Mexican Highlands 
Ecoregion, the Chihuahuan Desert influences this ecoregion, and McLaughlin and Van Asdall (1977) 
noted that Chihuahuan desertscrub vegetation components are present in the mine site area.  



Sonoran Desertscrub. Sonoran desertscrub is located outside the action area (Brown 1994); however, the 
action area falls within the Mexican Highlands Ecoregion, and the Sonoran Desert influences this 
ecoregion. One portion of the action area that contains elements of the Sonoran desertscrub biotic 
community is downstream, near the point where Davidson Canyon merges with Cienega Creek. The other 
portions of the action area that exhibit characteristics of the Sonoran desertscrub biotic community are the 
areas proposed for utility lines and access roads connecting the mine operations to the town of Sahuarita. 
The conspicuous vegetation of the Arizona Upland subdivision of the Sonoran Desert includes saguaro 
(Carnegiea gigantea), palo verdes (Parkinsonia spp.), creosotebush, and numerous species of cacti, such 
as chain fruit cholla (Cylindropuntia fulgida), and Engelmann prickly pear (Opuntia phaeocantha var. 
phaeocantha). Birds are often associated with (e.g., nest in) the saguaro and cholla cacti, as well as palo 
verdes.  



Riparian 



The word “riparian” is used to describe plant communities associated with natural washes, rivers, ponds, 
and springs. Riparian plant associations occur along a continuum of available soil moisture, and 
regulatory agencies and researchers have consequently developed numerous and varied definitions of 
riparian (WestLand 2010). Some definitions relate directly to the nature of the water supply (e.g., 
perennial streams only), others relate to the condition and nature of the habitats associated with the 
watercourse (e.g., vegetation location, density, and composition), and still others use definitions that 
incorporate varied combinations of these factors. 



The Forest Service recognizes two riparian vegetation communities within the action area: interior 
riparian deciduous woodland; and ephemeral fluvial systems, which support upland vegetation (Robbie 
2009). These vegetation communities are present in drainages within the action area and along 
downstream portions of Cienega Creek, Davidson Canyon, and Barrel Canyon. There is a total of 
approximately 4,756 acres of riparian vegetation communities in the action area. This acreage is a 
combination of those mapped for interior riparian deciduous woodland and ephemeral fluvial systems 











Draft Biological Assessment 



32 



supporting upland vegetation. Two springs in the action area were identified as being associated with 
wetlands: Scholefield Spring, located on a tributary to Scholefield Canyon; and Fig Tree Spring, which is 
a developed spring near the head of a minor unnamed tributary to Sycamore Canyon (WestLand 2010). 
These water sources provide habitat for aquatic plant and animal species within the action area. 



Interior Riparian Deciduous Woodland. The vegetation in this type is a mix of riparian woodlands and 
shrublands, with a variety of vegetation associations. The dominant vegetation varies, depending on a 
suite of site-specific characteristics, including elevation, substrate, stream gradient, and depth to 
groundwater. Within the fence line of the preferred alternative, interior riparian deciduous woodland 
vegetation is confined to portions of Barrel, McCleary, Wasp, Sycamore, and Scholefield canyons. 
Vegetation includes a variety of trees and shrubs, including Arizona black walnut (Juglans major), 
Goodding’s willow (Salix gooddingii), netleaf hackberry (Celtis reticulata), desert willow (Chilopsis 



linearis), desert broom (Baccharis sarothroides), and seep willow (B. glutinosa). Also present are desert 
false indigo (Amorpha fruticosa), canyon grape (Vitis arizonica), American brooklime (Veronica 



americana), and southern cattail (Typha domingensis). Within the action area, interior riparian deciduous 
woodland vegetation extends downstream through Davidson Canyon, Empire Gulch, Gardner Canyon, 
and Cienega Creek.  



Ephemeral Fluvial Systems Supporting Upland Vegetation. These systems are found along major and 
minor ephemeral washes that do not contain a perennial flow of water. This vegetation type typically 
contains plant species also found in neighboring uplands, although riparian plants are typically larger and 
often occur at higher densities than those in the associated uplands, and may occasionally include plant 
species found in Interior Riparian Deciduous Woodlands although typically at a lower density and 
frequency. In the action area, this vegetation community occurs in numerous smaller named and unnamed 
washes where the dominant plant species include Emory oak, Mexican blue oak, Arizona white oak, one-
seed juniper, whitethorn acacia, catclaw acacia, and velvet mesquite.  



Existing Disturbances 



Previous mineral exploration and production activities in the project area have resulted in numerous 
landscape disturbances, such as mine prospects and adits, mine related access roads, and geotechnical 
drilling sites. These disturbances are scattered throughout the project area. Additional anthropogenic 
disturbances have resulted from livestock grazing and all-terrain vehicle (ATV) use. 



Historic Mining Activities 



Helvetia was the largest mining camp of the Helvetia district, followed by Old Rosemont, New 
Rosemont, and smaller mining camps established at the “Tiptop, Blue Jay, Proctor and Deering, 
Beuhman, Cuprite, Pauline, Metallic, Helena, Scholefield and Ridley mines” (Ayres 1984). The major era 
of mining at Rosemont was 1879 to 1915, although, Old Rosemont was most active from 1894 to 1915, 
and New Rosemont was most active from 1915 to 1921. 



Ranching and Grazing 



Livestock grazing has been an ongoing disturbance in and around the footprint of the proposed mine for 
over 100 years – historically at much higher levels than at present. One of the earliest ranches in the 
project area was the VR Ranch, which established in the 1880s and later homesteaded. By about 1900, the 
López and Martínez ranches were in operation, but neither of these was homesteaded. In 1903–1904, 
when the 1905 Patagonia USGS quadrangle map was surveyed, there were three ranches within the 
current project area: López, Martínez, and VR. With the establishment of the Santa Rita Forest Preserve 
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in 1902 and the Coronado in 1908 (Ayres 1984), the federal government began to require permits to graze 
cattle on federal land. Smaller ranchers, such as the Lópezes and the Martínezes, were allowed to graze a 
few head without permits. The Taylor Grazing Act of 1934 established a system of grazing allotments for 
public lands. Most of the project area lies within the Rosemont grazing allotment, which was established 
in 1935 and covers 11,369 acres. From 1938 to 1951 this allotment was leased by Chiricahua Ranches. 
Rosemont Copper holds term grazing permits on four allotments: Rosemont, Thurber, Greaterville, and 
DeBaud. Rosemont Copper plans to continue all current grazing activities as permitted throughout the 
course of the project.  



Recent Geotechnical and Hydrologic Drilling 



In August 2006, Tetra Tech completed a geotechnical investigation on lands within the project area in 
support of feasibility-level designs of a heap leach pad and associated ponds, dry stack tailings facilities, 
plant site facilities, a waste rock storage area, and various water management facilities (Tetra Tech and 
Schafer 2007). Initial geotechnical site investigations were conducted between November 2006 and 
March 2007. A total of 10 boreholes and 33 test pits were completed during this initial phase of the work. 
The boreholes and test pits were confined to the limits of private land (patented claims and fee lands). 



In March 6, 2008, the Coronado conditionally approved the preliminary MPO, which proposed short-term 
geotechnical and hydrologic drilling and related activities on the Coronado. From May through July 2008, 
Tetra Tech completed a total of 19 boreholes at 15 drill sites located on Forest Service land (Tetra Tech 
2009b). Because of the restricted amount of ground disturbance allowed on Forest Service land, 13 of the 
15 drill sites were located along existing dirt roads. Two new access roads were constructed in order to 
reach drill sites located within the plant site area and the footprint of the proposed primary crusher. In 
accordance with Forest Service instructions, all disturbed areas associated with the geotechnical drilling 
on Forest Service land will be reclaimed (i.e., recontoured and seeded) within 30 days of the completion 
of drilling, with the exception of boreholes that will be used for groundwater monitoring. Gating of new 
access roads and the permanent closure of access roads following the completion of drilling activities 
were also conditions stipulated by the Forest Service.  



FEDERALLY LISTED SPECIES AND DESIGNATED OR 
PROPOSED CRITICAL HABITAT 



This section identifies federally listed species (under the ESA) that are known to occur in the action area, 
and those that may occur in the project vicinity. As previously mentioned, a meeting between the Forest 
Service and USFWS was held in August 2009, to discuss this project, and it was determined that 10 
threatened or endangered species occur or have a reasonable potential to occur in the action area. 



Chiricahua Leopard Frog 



Status 



The Chiricahua Leopard Frog was listed as a threatened species on June 13, 2002 (USFWS 2002a), 
without critical habitat. Included in the listing was a special rule to exempt operation and maintenance of 
livestock tanks on nonfederal lands from the Section 9 take prohibitions of the ESA. A recovery plan for 
Chiricahua Leopard Frog was completed in 2007 (USFWS 2007b).  
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Proposed Critical Habitat Designation 



On March 15, 2011, the USFWS proposed to designate critical habitat for the Chiricahua Leopard Frog 
(USFWS 2011b). On September 21, 2011, the USFWS notified the public of changes to the March 15 
proposed critical habitat rule, proposing to add three additional units in New Mexico and to amend the 
Primary Constituent Elements (PCEs) (USFWS 2011d). The proposed designated critical habitat totals 
approximately 11,467 acres in Apache, Cochise, Gila, Graham, Greenlee, Pima, Santa Cruz, and Yavapai 
counties, Arizona; and Catron, Hidalgo, Grant, Sierra, and Socorro counties, New Mexico. Two proposed 
critical habitat map units (Unit 8, Eastern Slope of the Santa Rita Mountains and Unit 9, Las Cienegas 
National Conservation Area) occur entirely within the action area (Figure 6): Unit 8 consists of five tanks, 
approximately 5.22 drainage miles, and 1,311 feet overland; and Unit 9 consists of approximately 6.24 
drainage miles. There are recent documented occurrences of Chiricahua Leopard Frogs in both proposed 
critical habitat map units within the action area and are, therefore, considered occupied.  



PCEs essential to the conservation of the Chiricahua Leopard Frog are (USFWS 2011d:58443): 



1. Aquatic breeding habitat and immediately adjacent uplands exhibiting the following 
characteristics: 



a. Standing bodies of fresh water (with salinities less than 5 parts per thousand, pH greater 
than or equal to 5.6, and pollutants absent or minimally present), including natural and 
manmade (e.g., stock) ponds, slow-moving streams or pools within streams, off-channel 
pools, and other ephemeral or permanent water bodies that typically hold water or rarely 
dry for more than a month. During periods of drought, or less than average rainfall, these 
breeding sites may not hold water long enough for individuals to complete 
metamorphosis, but they would still be considered essential breeding habitat in non-
drought years. 



b. Emergent and or submerged vegetation, root masses, undercut banks, fractured rock 
substrates, or some combination thereof, but emergent vegetation does not completely 
cover the surface of water bodies. 



c. Nonnative predators (e.g., crayfish [Orconectes virilis], American bullfrogs [Lithobates 
catesbeianus], nonnative predatory fishes) absent or occurring at levels that do not 
preclude presence of the Chiricahua Leopard Frog. 



d. Absence of chytridimycosis, or if present, then environmental, physiological, and genetic 
conditions are such that allow persistence of Chiricahua Leopard Frogs. 



e. Upland areas that provide opportunities for foraging and basking that are immediately 
adjacent to or surrounding breeding aquatic and riparian habitat. 



2. Dispersal and nonbreeding habitat, consisting of areas with ephemeral, intermittent, or perennial 
water that are generally not suitable for breeding, and associated upland or riparian habitat that 
provides corridors (overland movement or along wetted drainages) for frogs among breeding sites 
in a metapopulation with the following characteristics: 



a. Are not more than 1.0 mile (1.6 kilometers) overland, 3.0 miles (4.8 kilometers) along 
ephemeral or intermittent drainages, 5.0 miles (8.0 kilometers) along perennial drainages, 
or some combination thereof not to exceed 5.0 miles (8.0 kilometers). 
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Figure 6. Chiricahua Leopard Frog proposed critical habitat and locations within action area. 
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b. In overland and nonwetted corridors, provides some vegetation cover or structural 
features (e.g., boulders, rocks, organic debris such as downed trees or logs, small  
mammal burrows, or leaf litter) for shelter, forage, and protection from predators; in 
wetted corridors, provides some ephemeral, intermittent, or perennial aquatic habitat. 



c. Are free of barriers that block movement by Chiricahua Leopard Frogs, including, but not 
limited to, urban, industrial, or agricultural development; reservoirs that are 50 acres (20 
hectares) or more in size and contain predatory nonnative fishes, bullfrogs, or crayfish; 
highways that do not include frog fencing and culverts; and walls, major dams, or other 
structures that physically block movement.  



With the exception of impoundments, livestock tanks, and other constructed waters, 
critical habitat does not include manmade structures (such as buildings, aqueducts, 
runways, roads, and other paved areas) and the land on which they are located existing 
within the legal boundaries. 



Taxonomy 



The Chiricahua Leopard Frog was listed as a threatened species in June 2002 (67 FR 40790) as Rana 



chiricahuensis. Since that time, the genus name Lithobates was adopted by the USFWS in March 2011 
when designated critical habitat was proposed for the species (USFWS 2011b). Recent molecular genetic 
studies have shown some differences between frogs on the Mogollon Rim of Arizona and those in 
southeastern Arizona. Northern populations of the Chiricahua Leopard Frog along the Mogollon Rim and 
in the mountains of west-central New Mexico are disjunct from those in southeastern Arizona, 
southwestern New Mexico, and Mexico. The Ramsey Canyon leopard frog (Lithobates 



“subaquavocalis”), found on the eastern slopes of the Huachuca Mountains in Cochise County, Arizona, 
has recently been subsumed into Lithobates chiricahuensis (USFWS 2011a). 



Threats and Limiting Factors 



The most important threats to the Chiricahua Leopard Frog are predation by nonnative species and 
disease (USFWS 2011b). Numerous studies indicate that waters supporting introduced vertebrate 
predators (e.g., bullfrogs, crayfish [Orconectes virilis and possibly others], fish in the family 
Centrarchidae [Micropterus spp., Lepomis spp.]) often lack Chiricahua Leopard Frogs (USFWS 2008c). 
Recent evidence suggests a chytridiomycete skin fungi, Bd, is responsible for global declines of frogs, 
toads, and salamanders (see USFWS 2008c). In Arizona, Bd infections have been reported from several 
populations of Chiricahua Leopard Frogs in the southeastern part of the state, as well as populations of 
several other frogs and toads (USFWS 2007b). Die-offs typically occur during the cooler months from 
October–February.  



Other threats to this species include mining, including mining-related contaminants; drought; floods; 
degradation and loss of habitat as a result of water diversions and groundwater pumping, poor livestock 
management, altered fire regimes as a result of fire suppression; urban and agricultural development; road 
construction; other human activities, including environmental contamination, and; the effects of climate 
change (i.e., decreased precipitation and water resources) (USFWS 2008c, 2011b). Also considered 
important is the disruption of metapopulation dynamics, resulting from small populations, which 
increases the chance of inbreeding depression, loss of genetic diversity, extirpation, or extinction. 
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Habitat 



The Chiricahua Leopard Frog was historically an inhabitant of a variety of aquatic habitats, including 
cienegas, pools, livestock tanks, lakes, reservoirs, streams, and rivers at elevations of 3,281 to 8,890 feet 
(USFWS 2007b). Of those sites occupied by Chiricahua Leopard Frogs in New Mexico from 1994–1999, 
67% were creeks or rivers, 17% were springs or spring runs, and 12% were stock tanks (see USFWS 
2008c). In Arizona, slightly more than half of all known historical localities are natural free-flowing 
aquatic systems, a little less than half are stock tanks, and the remaining locations are lakes and reservoirs. 
Sixty-three percent of populations extant in Arizona from 1993–1996 were found in stock tanks (USFWS 
2008c). The Chiricahua Leopard Frog is now often restricted to springs, livestock tanks, ponds and 
streams in the upper portions of watersheds where nonnative predators (e.g., sportfishes, bullfrogs, 
crayfish, or barred tiger salamanders [Ambystoma mavortium mavortium]) either have not yet invaded or 
been introduced, or where the numbers of nonnative predators are few and habitats are complex which 
allow Chiricahua Leopard Frogs to coexist with these species. Adult frogs eat arthropods and other 
invertebrates (AGFD 2006; USFWS 2008c). Larvae are herbivorous and eat algae, organic debris, plant 
tissue, and minute organisms in the water. Stomach analyses of other members of the leopard frog 
complex from the western United States show a wide variety of prey items, including many types of 
aquatic and terrestrial invertebrates and small vertebrates. 



Reproductive Biology 



The life history of the Chiricahua Leopard Frog is a complex life cycle, consisting of eggs and larvae that 
are entirely aquatic and adults that are primarily aquatic but also may be terrestrial at times (USFWS 
2007b, 2011a). Populations at elevations below 5,900 feet above mean sea level tended to oviposit from 
spring through late summer, with most activity taking place before June. Populations above 5,900 feet 
above mean sea level tend to breed from June through August. Spherical masses of up to approximately 
1,500 eggs are laid in quiet pools, typically attached to vegetation. After hatching, tadpoles remain in the 
water where they feed and grow. Tadpoles metamorphose in three to nine months and may overwinter. 
Larval Chiricahua Leopard Frogs are primarily herbivorous, while the diet of adults contains a wide 
variety of insects and other arthropods.  



Chiricahua Leopard Frogs have the ability to disperse among suitable habitats; this dispersal ability 
allows the species to colonize suitable habitat from a nearby extant population of frogs (USFWS 2008c, 
2011a). Dispersal may occur via active movement of frogs or passive movement of tadpoles along stream 
courses. Current evidence suggests that dispersal of Chiricahua Leopard Frogs can be up to 1 mile 
overland, 3 miles within intermittent drainages, and 5 miles within perennial drainages. Dispersal of this 
species, and thus fluctuation of site occupancy, is largely thought to occur during the summer monsoon. 
Ranid site occupancy is known to fluctuate, particularly at stock tanks and other small aquatic systems 
where water availability changes.  



Rangewide Distribution and Abundance 



The Chiricahua Leopard Frog is found in central and southeastern Arizona; west-central and southwestern 
New Mexico; and in Mexico, in northern Sonora and the Sierra Madre Occidental of Chihuahua (USFWS 
2008c, 2011a). In Mexico, 19 and eight localities are known from northeastern Sonora and northern and 
west-central Chihuahua, respectively; however, the distribution of the species is unclear, and the status of 
the species is poorly understood. The Chiricahua Leopard Frog apparently has disappeared from more 
than 75% of its historical localities; the species has been extirpated from about 80% to 85% of its 
historical localities in Arizona and New Mexico (USFWS 2008b, 2008c). Die-offs of Chiricahua Leopard 
Frogs were first noted in Arizona at Sycamore Canyon in the Pajarito Mountains in 1974 and in Gardner 
Canyon in the Santa Rita Mountains in 1977 and 1978 (USFWS 2008c). During subsequent extensive 
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surveys from 1994 to 2001, the Chiricahua Leopard Frog was found at 87 sites in Arizona, including 21 
northern localities and 66 southern localities. In New Mexico, the species was found at 41 sites from 1994 
to 1999; 31 of those were verified extant during 1998 and 1999. From May through August 2000, the 
Chiricahua Leopard Frog was found extant at only eight of 34 sites where the species occurred in New 
Mexico from 1994 to 1999.  



Arizona Distribution and Abundance  



The Chiricahua Leopard Frog is still extant in most major drainages in Arizona and New Mexico where it 
occurred historically, with the exception of the Little Colorado River drainage in Arizona and possibly the 
Yaqui River drainage, and in many other rivers, valleys, and mountains ranges in Arizona (USFWS 
2008c, 2011a). Recently in southeastern Arizona, the species was thought to be absent from all but one of 
the valley bottom cienega complexes because, despite repeated surveys, no records existed for the 
following mountain ranges: Chiricahua Mountains, Pinaleño Mountains, and Peloncillo Mountains 
(USFWS 2007b, 2008c). However, four tanks and one spring site in the Peloncillo Mountains have recent 
records of the species (2007 to the present) and are considered currently occupied (USFWS 2011c). 
Additionally, a 5.84-mile reach of Cave Creek (and associated ponds in or near the channel) within the 
Chiricahua Mountains is considered to provide suitable habitat for the species, and the USFWS is 
planning to captively breed tadpoles for release into a pond there soon. 



Status and Distribution in the Action Area 



The action area overlaps a portion of Recovery Unit 2 as designated by the Chiricahua Leopard Frog 
Recovery Plan which includes two management areas (MAs): the Santa Rita MA and the Empire Cienega 
MA (USFWS 2007b). The area west of the steep, north-south ridge that includes Gunsight Pass and 
Weigles Butte and continues south to the southwest corner of the action area is in the Santa Rita MA. The 
remainder of the action area is in the Empire Cienega MA. Chiricahua Leopard Frogs in this area are part 
of the Las Cienegas/Santa Rita Mountains metapopulation. The extant breeding populations at Las 
Cienegas (upper Empire Gulch and Cinco ponds) are both potential source populations for the eastern 
Santa Rita Mountains (Rorabaugh 2010; USFWS 2007b).  



As part of an effort intended to create, enhance, and protect habitat for at-risk species within the Las 
Cienegas NCA, Caldwell et al. (2011) identified suitable areas for Chiricahua Leopard Frog re-
establishment within Upper and Lower Cienega Creek, and in other portions of the Empire Valley. This 
effort, referred to as the “F.R.O.G. Project”, is described as including the entire Cienega Creek drainage 
basin, particularly areas upstream of the Las Cienegas NCA. The overall purpose of this project is to re-
establish and preserve viable populations of native aquatic species in Las Cienegas NCA, adjoining 
Empire Valley, and surrounding montane areas in the Cienega Creek drainage basin. 



RECENT SURVEYS  



Surveys by WestLand Resources. Chiricahua Leopard Frog surveys within the action area were 
conducted by WestLand in 2008, 2009, 2010, and 2011 (WestLand 2009c, 2009d, 2011c). Surveys were 
completed according to protocols developed by the AGFD and recommended by the USFWS, which 
included completion of a Chiricahua Leopard Frog Visual Encounter Survey Form for sites with surface 
water. A dip net or compact disk playback system was used in some instances to confirm identification. 
Prior to protocol-level surveys, WestLand conducted reconnaissance in August and September 2006 of 15 
sites in the action area known to support or suspected of supporting surface water and no frogs were 
detected (WestLand 2009c). 



In 2008, surveys included 25 ponds, tanks, and springs, and seven intermittent drainage reaches totaling 
approximately 12 miles (WestLand 2009c). The ponds, tanks, and springs were located from about 4 
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miles north of Mount Fagan to the Greaterville vicinity. An additional seven tanks or springs were visited 
but not surveyed because they were dry. The seven intermittent drainage reaches were distributed from 
the lower (north) end of Davidson Canyon to the lower end of Box Canyon. The only drainage reach in 
the action area that supported intermittent flows during the survey period was an approximately 300-foot 
reach immediately downstream of Rosemont Spring. In addition to intermittent drainage reaches, 20 miles 
of ephemeral channels, including 6.5 miles in the action area, were searched for frog habitat in 2008. In 
2009, surveys included 43 ponds, tanks, springs, and intermittent drainage reaches in and adjacent to the 
action area; many of the features surveyed in 2006 and 2008 were re-visited in 2009 (WestLand 2009d). 
Surveys in 2009 included Davidson Canyon, North Canyon, Oak Tree Canyon, Empire Gulch, and lower 
Cienega Creek (from near the Davidson Canyon confluence to Interstate 10). Searches were also 
conducted for potential frog habitat, but formal surveys were not conducted along approximately 40.9 
miles of ephemeral drainages in Box Canyon, Mulberry Canyon, north and south Sycamore canyons, 
Davidson Canyon, Oak Tree Canyon, North Canyon, and upper Cienega Creek. In 2010, surveys included 
58 ponds, tanks, springs, and intermittent drainage reaches in and adjacent to the action area; many of the 
features surveyed in 2006 and 2008-2009 were revisited in 2010 (WestLand 2011c). In 2011, surveys 
included 63 ponds, tanks, springs, and intermittent drainage reaches in and adjacent to the action area; 
many of the features surveyed in 2006 and 2008–2010 were revisited in 2011. Searches were also 
conducted for potential frog habitat in both years.  



Additional Surveys. Several additional Chiricahua Leopard Frog locations in the northeastern Santa Rita 
Mountains in and adjacent to the action area were surveyed in 2008 and 2009 by various resource 
agencies (Forest Service, AGFD, and USFWS) (Rorabaugh 2010). The Frog Conservation Project 
conducted surveys within the action area in 2010 (WestLand 2011c). Sampling efforts for this species 
were conducted at four locations (Cinco Ponds, Empire Gulch Spring, Gardner Canyon/Cienega Creek 
confluence, and the headwaters at Cienega Creek) on the Las Cienegas NCA between 2002 and 2010 
(Rosen 2010). 



SURVEY RESULTS 



Surveys by WestLand Resources. No Chiricahua Leopard Frogs were detected within the action area in 
2006 (WestLand 2009c). The locations and results of all surveys conducted within and adjacent to the 
action area in years 2008–2011 (except for Rosen 2010) are detailed in Appendix C and displayed in 
Figure 6. Included in the table are approximate locations relative to the proposed fence line of the mine 
and action area and whether the locations occur within proposed critical habitat. The information in 
Appendix C is summarized below: 



• Chiricahua Leopard Frogs were documented in two locations within the proposed fence line of the 
preferred alternative in 2008 (Lower Stock Tank and East Dam), but have not been detected there 
since, despite annual surveys. 



• Chiricahua Leopard Frogs were documented as occurring in 18 locations within the action area, 
including three locations within the Upper and Lower Reaches of Box Canyon. 



• The three nearest occurrences of Chiricahua Leopard Frogs to the proposed fence line of the 
preferred alternative are Oak Tree Canyon Tank, Highway Tank, and South Sycamore Canyon, 0.2 
mile south, 0.3 southeast, and 0.3 mile southwest of the fence line, respectively. 



• Chiricahua Leopard Frogs have been documented in four locations within the action area (but 
outside the fence line) in areas that are fed by groundwater: Box Canyon–Dam Structure, Empire 
Gulch, Well in Ophir Gulch, and South Sycamore Canyon. The remainder of the locations where 
they have been documented are fed by stormwater flows. 
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• Chiricahua Leopard Frogs are known to occur in seven locations within the action area in 
proposed critical habitat: five within unit 8 and two within unit 9. Known breeding locations for 
Chiricahua Leopard Frog within the action area include: Empire Gulch, Granite Mountain Tank, 
Greaterville Tank, Louisiana Gulch, and Los Posos Gulch Stock Tank (see Appendix C) 
(Rorabaugh 2010; Rosen 2010; Rosen and Caldwell 2004; WestLand 2009d). 



Additional Surveys. During sampling efforts at four locations (Cinco Ponds, Empire Gulch Spring, 
Gardner Canyon/Cienega Creek confluence, and the headwaters at Cienega Creek) on the Las Cienegas 
NCA, Rosen (2010) only reported evidence of breeding (i.e., larval individuals were noted) at the Empire 
Gulch Spring site between 2002 and 2010, although a few individual Chiricahua Leopard Frogs were 
noted at each site sometime during the 9-year study. Additionally, a steady rise in numbers of Chiricahua 
Leopard Frogs was observed at Empire Gulch Spring from 2003 to 2010 for unknown reasons. 



Gila Chub 



Listing Status 



The Gila Chub (Gila intermedia) was listed as endangered with critical habitat on November 2, 2005 
(USFWS 2005a). 



Critical Habitat Designation 



Critical habitat for Gila Chub includes seven river units encompassing approximately 160 miles in Grant 
County, New Mexico, and Yavapai, Gila, Greenlee, Graham, Cochise, Pima, Santa Cruz, and Pinal 
counties in Arizona (USFWS 2005a). The PCEs of critical habitat include, but are not limited to, the 
following habitat components (USFWS 2005a:66687):  



1. Perennial pools, areas of higher velocity between pools, and areas of shallow water among plants 
or eddies all found in headwaters, springs, and cienegas, generally of smaller tributaries; 



2. Water temperatures for spawning ranging from 17°C to 24°C (62.6°F–75.2°F), and seasonally 
appropriate temperatures for all life stages (varying from approximately 10°C–30°C);  



3. Water quality with reduced levels of contaminants, including excessive levels of sediments 
adverse to Gila Chub health, and adequate levels of pH (e.g., ranging from 6.5–9.5), dissolved 
oxygen (e.g., ranging from 3.0–10.0) and conductivity (e.g., 100–1,000 mmhos);  



4. Food base consisting of invertebrates (e.g., aquatic and terrestrial insects) and aquatic plants  
(e.g., diatoms and filamentous green algae);  



5. Sufficient cover, which consists of downed logs in the water channel, submerged aquatic 
vegetation, submerged large tree root wads, undercut banks with sufficient overhanging 
vegetation, large rocks and boulders with overhangs, a high degree of streambank stability, and a 
healthy, intact riparian vegetation community;  



6. Habitat devoid of nonnative aquatic species detrimental to Gila Chub or habitat in which 
detrimental nonnatives are kept at a level that allows Gila Chub to continue to survive and 
reproduce; and  



7. Streams that maintain a natural flow pattern, including periodic flooding. 



Critical habitat for this species occurs along Cienega Creek within the action area (Figure 7). 
Approximately 6 miles (474.9 acres) of this area of critical habitat occurs within the action area in lower 
Cienega Creek between Interstate 10 and the confluence with Davidson Canyon. Another 11.6 miles  
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Figure 7. Gila Chub and Gila Topminnow Survey Locations. 
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(843.6 acres) of critical habitat occurs within the action area in upper Cienega Creek and Empire Gulch 
on BLM lands within the Las Cienegas National Conservation Area (NCA). There are recent documented 
occurrences of Gila Chub in both segments of designated critical habitat within the action area and are, 
therefore, considered occupied. 



Taxonomy 



The Gila genus is a complex association of Cyprinid fishes inhabiting the western United States and 
Mexico. Gila Chub has been recognized as a distinct species since the 1850s, with the exception of a short 
period in the mid-1900s when it was considered a subspecies of Gila robusta (USFWS 2005a). For the 
past 30 years, Gila intermedia has been recognized as a full monotypic species, separate from the 
polytypic species Gila robusta (USFWS 2005a). Gila intermedia is considered most closely related to Gila 
robusta robusta and Gila robusta grahami (AGFD 2002).  



Threats and Limiting Factors 



The primary threats to Gila Chub include predation by, and competition with, nonindigenous organisms, 
including fish in the family Centrarchidae; other fish species, bullfrogs, and crayfish; and habitat 
degradation from surface water diversions and groundwater pumping and withdrawals (USFWS 2005a). 
Secondary threats include habitat alteration resulting from numerous human-caused factors, such as 
improperly managed livestock grazing, wildfire, agriculture, mining, road building, residential 
development, and recreation. Current remaining Gila Chub populations are often small, fragmented, and 
at risk from known and potential threats, and from random natural events such as drought, flood events, 
and wildfire. 



Habitat 



In Arizona, the Gila Chub is normally found at elevations ranging between 2,720 and 5,420 feet above 
mean sea level in the smaller headwater streams, cienegas, and springs or marshes of the Gila River basin; 
commonly inhabiting pools, but can also use a diversity of habitats including small artificial 
impoundments such as human-made ponds (AGFD 2002; USFWS 2005a). Adults have typically been 
collected from deep pools with heavily vegetated margins and undercut banks, while juveniles have been 
collected from riffles, pools, and undercut banks of runs. In larger stream systems, they commonly use 
heavily vegetated backwaters for cover and feeding. Although the species is considered omnivorous, 
adults appear to be principally carnivorous, feeding on large and small terrestrial and aquatic insects and 
other small fishes, while smaller individuals often feed on organic debris and aquatic plants, especially 
filamentous algae and diatoms (unicellular or colonial algae). Thus, suitable habitat for the Gila Chub 
should offer a good mix of food for the various life stages of the species. 



Reproductive Biology 



Gila Chub likely mature in their second to third year, with reproduction typically occurring from late 
spring into summer within stream systems, possibly extending into late winter in springs with constant 
temperatures (AGFD 2002; USFWS 2005a). Warmer water temperatures (68°F–75.2°F) appear to  
contribute to successful spawning, which typically occurs over beds of submerged aquatic vegetation or 
root wads; and one study even demonstrated that higher temperatures (up to 84.2°F) resulted in faster 
growth.  
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Rangewide Distribution and Abundance 



Historically, Gila Chub were recorded from numerous rivers, streams, and spring-fed tributaries 
throughout the Gila River basin in southwestern New Mexico, central and southeastern Arizona, and 
northern Sonora, Mexico (USFWS 2008g). Several populations may have originally had basin-wide 
distributions (e.g., Babocomari and Santa Cruz rivers). Currently, the Gila Chub is restricted to small, 
isolated populations scattered throughout its historical range and it has been eliminated from 
approximately 85% to 90% of formerly occupied habitat (USFWS 2005a). Of 47 known populations,  
29 are considered occupied; four of these are newly established populations. All 29 populations are 
considered small, isolated, and subject to some form of threat; and nonnative species are present in 27 of 
the populations. In New Mexico, the Gila Chub is extant only in Turkey Creek, Grant County. In Mexico, 
it has been reduced to two small spring areas, Cienega los Fresnos and Cienega la Cienegita, adjacent to 
the Arroyo los Fresnos (tributary of the San Pedro River), within 1.2 miles of the Arizona-Mexico border. 
No Gila Chub remain in the Mexican portion of the Santa Cruz River basin. 



Arizona Distribution and Abundance 



Historically, the range of the Gila Chub covered more than one-quarter of southeastern Arizona. 
Currently, the Gila Chub is only found in Indian, Larry, Little Sycamore, Silver, Spring, Sycamore, and 
Walker creeks and Lousy Canyon (Yavapai County), Sabino Canyon (Pima County), Sheehy Spring and 
O’Donnell Creek (Santa Cruz County), Cienega Creek (Pima and Santa Cruz counties), Redfield and Bass 
canyons (Graham and Cochise counties), Babocomari River (Santa Cruz and Cochise counties), the San 
Carlos and Blue rivers (Gila and Graham counties), Harden Cienega and Dix creeks, (Greenlee County), 
Eagle Creek (Graham and Greenlee counties), and Bonita Creek (Graham County) in Arizona (USFWS 
2005a). Populations in the Salt and San Simon rivers have been extirpated. Establishment of new 
populations of Gila Chub has been attempted in six sites in Arizona; five sites remain extant and are 
included in the above list of occupied areas. 



Status and Distribution in the Action Area 



There is no suitable habitat, or known occurrences of this species, within the footprint of the proposed 
mine, and surveys for this species have not been conducted within the action area for the purposes of this 
project. Gila Chub have been reported recently, however, from the Las Cienegas NCA, upstream of the 
confluence of Cienega Creek with Davidson Canyon, and from the Cienega Creek Natural Preserve 
(owned and managed by Pima County); both of these reaches of Cienega Creek are located within the 
action area (Simms 2009; USFWS 2005b). In 2002, two Gila Chub were collected in the Cienega Creek 
Natural Preserve upstream of “railroad bridge” from a “deep pool” in the area covered by the Rincon 
Peak quadrangle map, on which coverage of Cienega Creek begins about 1 mile upstream of the 
Davidson Canyon confluence (Reinthal 2009). In 2005 and 2006, five reaches of Cienega Creek were 
sampled for fish during annual stream flow mapping by Pima Association of Governments. Gila Chub 
were “observed” in Stream Reach 3, immediately upstream of the Davidson Canyon confluence (USFWS 
2005b, 2006). Although Stream Reach 2, immediately downstream of the Davidson Canyon confluence, 
is described as “the best habitat for chub and topminnow” (USFWS 2005b), no Gila Chub were reported 
in this reach in either 2005 or 2006 (USFWS 2005b, 2006).  



As part of an ongoing program established by the Bureau of Reclamation, Cienega Creek was one 
location in the Gila River basin where fish monitoring was conducted from 2007 through 2010 (Kesner 
and Marsh 2010; Marsh and Kesner 2011). Sampling was conducted at two locations in Cienega Creek: 
Station 1 (upstream of the confluence of Davidson Canyon) and Station 2 (downstream of the confluence 
with Davidson Canyon) (see Figure 8). No Gila Chub were taken at either station in 2007 and 2008 
(Marsh and Kesner 2008; Kesner and Marsh 2009); one Gila Chub was collected at Station 1 in 2009 











Draft Biological Assessment 



44 



(Marsh and Kesner 2010); and five Gila Chub were collected at Station 1 in 2010 (Marsh and Kesner 
2011).  



Additionally, Gila Chub have been documented in Empire Gulch in 1995 and in 2001 (USFWS 2005a), 
and within Cienega Creek during various survey efforts from 1985 to 1995 (Weedman et al. 1996). The 
BLM conducted fish sampling efforts in 2005, 2007, and 2008 within the lower and upper reaches of 
Cienega Creek and within Mattie Canyon in 2007 and 2008, and Gila Chub were captured during each 
effort (Ehret and Simms 2009). As part of an effort intended to create, enhance, and protect habitat for at-
risk species within the Las Cienegas NCA, Caldwell et al. (2011) identified numerous suitable renovated 
pond sites for Gila Chub re-establishment within Upper and Lower Cienega Creek, and within other 
portions of the Empire Valley. 



Gila Topminnow 



Listing Status 



Gila Topminnow (Poeciliopsis occidentalis occidentalis) was listed as endangered in 1967 without 
critical habitat (USFWS 1967).  



Taxonomy 



The genus Poeciliopsis comprises 19 known species (USFWS 1998). Gila Topminnow originally was 
listed as Poeciliopsis occidentalis (USFWS 2008h). The species was later revised to include two 
subspecies, P. o. occidentalis (Gila Topminnow) and P. o. sonoriensis (Yaqui Topminnow) (AGFD 
2001). USFWS has not yet published a technical correction in the Federal Register to reflect the common 
belief that these two entities are indeed separate species; therefore, the taxa listed under the ESA are  
P. o. occidentalis and P. o. sonoriensis, both of which receive full protection.  



Threats and Limiting Factors 



The Gila Topminnow is highly vulnerable to adverse effects from nonindigenous aquatic species 
(USFWS 1998, 2008h). Predation and competition from nonindigenous fishes have been a major factor in 
its decline and continue to be a major threat to the remaining populations of Gila Topminnow. Additional 
threats include continued urban and suburban development, resulting in spring habitat development, 
stream and river channelization, aquifer and groundwater pumping, increased water pollution, and water 
diversions; and general habitat degradation resulting from drought, livestock grazing, mining, timber 
cutting, road maintenance, and recreation. All of these actions pose threats through increased erosion, 
intensified flood events, and decreased groundwater storage available to existing populations of Gila 
Topminnow and suitable habitats for reestablishment of Gila Topminnow populations. 



Habitat 



The habitat requirements of Gila Topminnows are broad; although preferring shallow, warm, fairly quiet 
waters, they also are easily acclimated to a much wider range of conditions including both lentic and lotic 
habitats with moderate currents (USFWS 1998, 2008h). Gila Topminnows formerly occupied headwater 
springs, vegetated margins, and backwater areas of intermittent and perennial streams and rivers (AGFD 
2001), appearing to prefer shallow warm water in a moderate current with dense aquatic vegetation and 
algae mats. Gila Topminnows can withstand water temperatures from near freezing to 90°F to 100°F, and 
can live in a fairly wide range of water chemistries, pH ranging from 6.6 to 8.9, dissolved oxygen from 
2.2 to 11 mg/L, and salinities from tap water to sea water. Gila Topminnows are omnivorous, likely using 
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a broad spectrum of foods such as detritus and amphipod crustaceans; but also feeding voraciously on 
aquatic insect larvae, especially mosquitoes, when abundant (AGFD 2001). 



 
Reproductive Biology 



Gila Topminnows are viviparous, and females exhibit superfetation, in which two or more groups of 
embryos develop simultaneously at different stages (AGFD 2001; USFWS 2008h). The reproductive 
season normally lasts from April through November, but young may be produced year-round in some 
thermally stable springs. The typical brood size ranges from 10 to 15 young, with larger broods produced 
during the summer. Brood size and the onset of breeding can be influenced by several factors, such as 
food abundance, photoperiod, temperature, predation, and female size. Sexual maturity can be attained as 
early as 2 months or as late as 11 months following birth, depending on the season of birth. 



Rangewide Distribution and Abundance 



Historically, the Gila Topminnow was abundant in the Gila River drainage in New Mexico, Arizona, and 
Mexico and was one of the most common fishes of the Colorado River basin, particularly in the Santa 
Cruz system (AGFD 2001; USFWS 2008h). Presently, only 11 of the 15 recent natural Gila Topminnow 
populations are considered extant and only four (Cienega Creek, Monkey Spring, Cottonwood Spring, 
and Fresno Canyon) do not contain nonindigenous fish and, therefore, can be considered currently secure 
from nonindigenous fish threats. There have been at least 175 wild sites stocked with Gila Topminnow; 
however, topminnows persist at only 18 of these locations, including one site that is outside the historical 
range and four sites containing nonindigenous fish species.  



Arizona Distribution and Abundance 



In Arizona, the Gila Topminnow historically was found in most perennial springs, streams, and vegetated 
margins of rivers in the Gila River drainage in Yavapai, Gila, Pinal, Maricopa, Graham, Greenlee, 
Cochise, Pima, Santa Cruz, and Yuma counties (AGFD 2001). Currently, disjunct populations are present 
in nine to 11 natural locations, 22 to 24 reintroduced locations within the Gila River drainage, and one 
location in the Bill Williams River drainage (Yerba Mansa). Of these locations, 15 are springs and the 
remainder consists of creeks and washes.  



Status and Distribution in the Action Area 



There is no suitable habitat, or known occurrences of this species, within the footprint of the proposed 
mine, and surveys for this species have not been conducted within the action area for the purposes of this 
project. As part of an ongoing program established by the Bureau of Reclamation, Cienega Creek was one 
location in the Gila River basin where fish monitoring was conducted from 2007 through 2010 (Kesner 
and Marsh 2010; Marsh and Kesner 2011). Sampling was conducted at two locations in Cienega Creek 
(Station 1 and Station 2 [see Figure 7] as described above for the Gila Chub); and 26 Gila Topminnows 
were taken in 2007, 96 in 2008, 61 in 2009, and 255 in 2010. Lower Davidson Canyon Creek (from the 
confluence with Cienega Creek up to the location where a head cut forms a barrier to upstream 
movement) may provide suitable habitat for this species during high-water events.  



Gila Topminnows have been reported recently from the Las Cienegas NCA and from the Cienega Creek 
Natural Preserve within the action area (Simms 2009; USFWS 2005b). Gila Topminnows were 
considered “numerous” in Stream Reaches 2 and 3 in 2005 (USFWS 2005b), and in 2006, approximately 
100 were collected immediately upstream of Stream Reach 2 (USFWS 2005a). Gila Topminnows have 
been reported in the past within additional reaches of Cienega Creek during various survey efforts from 
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1985 to 1995 (Weedman et al. 1996). USFWS (1998) reports that Gila Topminnows are found in over 13 
km of Cienega Creek and that no nonnative fish are present within this stretch, representing the largest 
natural topminnow habitat known within the species entire range. Gila Topminnows were captured by the 
BLM within the lower and upper reaches of Cienega Creek in 2005, 2007, and 2008, and one was 
captured within Mattie Canyon in 2007 but none were observed in 2008 (Ehret and Simms 2009). Gila 
Topminnows within Cienega Creek have experienced statistically significant declines since 1989; 
however, the species has remained present in most of the sampling stations from 1989 through 2005, and 
appears to have expanded back into Mattie Canyon in 2006 (Bodner et al. 2007). As part of an effort 
intended to create, enhance, and protect habitat for at-risk species within the Las Cienegas NCA, Caldwell 
et al. (2011) identified numerous new suitable renovated pond sites for Gila Topminnow re-establishment 
within Upper and Lower Cienega Creek, and within other portions of the Empire Valley. 



 



Huachuca Water Umbel 



Listing Status 



The Huachuca water umbel (Lilaeopsis schaffneriana var. recurva) was listed as an endangered species 
on January 6, 1997 (USFWS 1997c). Critical habitat was designated on July 12, 1999 (USFWS 1999). 



Critical Habitat Designation 



Critical habitat for Huachuca water umbel includes seven units in the following areas: Sonoita Creek, 
Santa Cruz River, Scotia Canyon, Sunnyside Canyon, Garden Canyon, and the Verde River in Yavapai 
County; lower Gila River, San Pedro River, and Aravaipa Creek in Pinal and Graham counties; portions 
of Eagle Creek in Graham and Greenlee counties; and the upper Gila River in Catron, Grant, and Hidalgo 
counties, New Mexico (USFWS 1999). The PCEs of critical habitat include, but are not limited to, the 
following habitat components (USFWS 1999:37444): 



1. Sufficient perennial base flows to provide a permanently or nearly permanently wetted substrate 
for growth and reproduction of Lilaeopsis; 



2. A stream channel that is relatively stable but subject to periodic flooding, which provides for 
rejuvenation of the riparian plant community and produces open microsites for Lilaeopsis 
expansion; 



3. A riparian plant community that is relatively stable over time and in which nonnative species do 
not exist or are at a density that has little or no adverse effect on resources available for Lilaeopsis 



growth and reproduction; and 



4. In streams and rivers, refugial sites in each watershed and in each reach, including but not limited 
to, springs or backwaters of main stem rivers, allowing each population to survive catastrophic 
floods and recolonize larger areas. 



There is no designated critical habitat for this species within the action area. 



Taxonomy 



In the genus Lilaeopsis, the species schaffneriana is one of five species in North America and contains 
only one variety, recurva (AGFD 2003). The USFWS originally listed this taxon as Lilaeopsis 



schaffneriana ssp. recurva (USFWS 1997c). As of November 13, 1999, however, L. schaffneriana var. 
recurva is used by USFWS in its List of Endangered and Threatened Plants (AGFD 2003). Subspecies 
recurva is used by other authorities. 
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Threats and Limiting Factors 



Habitats for Huachuca water umbel are threatened by growing water demands and associated diversions 
and impoundments, livestock grazing (which contributes to the degradation of watersheds resulting in 
destructive flooding), introduction of invasive nonnative plant species, and sand and gravel mining 
(AGFD 2003; USFWS 2008f). Some wetland areas occupied by Huachuca water umbel have been 
invaded by nonnative plants, including Bermuda grass (Cynodon dactylon) and watercress (Rorippa 



nasturtium-aquaticum). There is evidence that water umbels are often outcompeted, and sometimes even 
eliminated, by these nonnative species. Huachuca water umbel seems to do best along stream courses 
where flooding and scouring periodically remove competing vegetation, situations where Huachuca water 
umbel persists because of its ability to recolonize from rhizomes. After spring floods scour a riparian 
system containing Huachuca water umbel, it is typically one of the first plants to reestablish.  



Habitat 



The Huachuca water umbel is an herbaceous, semiaquatic to occasionally fully aquatic, perennial plant 
requiring perennial water, gentle stream gradients, and mild winters; occurring in cienegas or marshy 
wetlands at elevations ranging from approximately 2,000 to 6,000 feet above mean sea level within 
Sonoran desertscrub, grassland or oak woodland, and conifer forest vegetation communities (AGFD 
2003; USFWS 1999). Plants can be found in unshaded or shaded sites in shallow water, saturated soil 
near seeps, or in springs and streams where it grows in submerged sand, mud, and/or silt in water depths 
ranging from 2.0–16.0 inches, but occasionally as deep as 10.0 inches. The current availability of habitat 
for the Huachuca water umbel is of concern as cienegas, perennial streams, and rivers in the desert 
southwest are becoming increasingly rare with estimates that up to 90% of the riparian habitat along 
Arizona’s major desert watercourses have been lost, degraded, or altered over the years; and this species 
only occupies a small portion of these rare habitats.  



Reproductive Biology 



The Huachuca water umbel is an herbaceous, semi-aquatic perennial plant with slender, erect leaves that 
reproduces sexually through flowering and asexually from rhizomes, which is likely the primary 
reproductive mode (USFWS 1997c). An additional dispersal opportunity occurs as a result of the 
dislodging of clumps of plants, possibly allowing this species to re-root in different sites along an aquatic 
system during flooding or high-flow events. Flowering has been observed from March through October, 
although Huachuca water umbel typically flowers in June through August, with fruits developing in July 
through September (Arizona Rare Plant Committee n.d.[2002]). 



Rangewide Distribution and Abundance 



The currently known range of Huachuca water umbel includes southeastern Arizona and adjacent Sonora, 
Mexico (USFWS 1999). Within this range, the plant has been documented at 28 sites (Pima County 
2001); 24 in Arizona and four in Mexico. Populations in Mexico are found along Black Draw, a few miles 
south of the San Bernardino NWR boundary and at Los Fresnos, approximately 2 miles south of the 
International Boundary southwest of the Huachuca Mountains. Huachuca water umbel apparently has 
been extirpated from six of the 28 previously documented sites (Pima County 2001), including four sites 
in Arizona: two sites at Saint David, Tucson (Santa Cruz River), and Monkey Springs (AGFD 2003).  



Arizona Distribution and Abundance 



In Arizona, Huachuca water umbel has been documented at disjunct locations in Santa Cruz, Cochise, and 
Pima counties (AGFD 2003). In Santa Cruz County, it is known from Canelo Hills/Turkey Creek, Sonoita 
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Creek, and the San Rafael Valley. Populations in Cochise County include the Huachuca Mountains, San 
Pedro River, and San Bernardino Valley. The majority of plants in Arizona are found along the San Pedro 
River. Prior to 2001, the only known extant sites in Pima County were at Empire Gulch in the Las 
Cienegas NCA (Pima County 2001). In 2001, two new populations were discovered in Pima County: one 
at the Cienega Creek Natural Preserve and one at Bingham Cienega. The Bingham Cienega Preserve 
population (or metapopulation) includes scattered groups of plants distributed throughout the preserve.  



Status and Distribution in the Action Area 



Surveys for this species have not been conducted within the action area for the purposes of this project, 
and although habitat for this species may occur, there are no known occurrences of this species within the 
footprint of the proposed mine. Before 2001, the only known extant site of the Huachuca water umbel in 
Pima County was at Empire Gulch in the Las Cienegas NCA, which is within the action area (Pima 
County 2001). Since that time, this species has been found in other locations within the action area: in a 
small patch along Cienega Creek in the county’s reserve; in Las Cienegas NCA, from the confluence of 
Cienega Creek with Gardner Canyon north to the northern boundary of the NCA, and; in middle Cienega 
Creek (AZHGIS 2011). The Huachuca water umbel populations within Las Cienegas NCA include (BLM 
2011) (Figure 8, Appendix D): 1) 19 patches recorded between the headwaters of Cienega Creek near the 
southern boundary of the NCA, north to the confluence of Cienega Creek with Gardner Canyon; 2) 61 
patches recorded between the confluence of Cienega Creek with Mattie Canyon, north to Powerline Road; 
3) 16 patches recorded within Cienega Creek between the Narrows Powerline Road, north to the Narrows; 
4) 1 patch recorded within Lower Empire Gulch between Rattlesnake Tank and the confluence with 
Cienega Creek; and 5) 3 patches recorded within Mattie Canyon between the spring source and the 
confluence with Cienega Creek.  



Jaguar 



Listing Status 



The Jaguar was listed as an endangered species in the U.S. portion of the species range on July 22, 1997 
(USFWS 1997b), without critical habitat. The non-U.S. population was listed as endangered in 1972 
(USFWS 2000). In 2008, the USFWS formalized its determination that a U.S. recovery plan for the 
Jaguar would not advance the conservation of the species (USFWS 2008e). In 2010, the USFWS 
announced that designation of critical habitat is of the Jaguar is prudent (USFWS 2010a). As a result, the 
USFWS, together with the Jaguar Recovery Team, is in the process of developing a recovery outline, with 
scientific population and habitat analyses, for Jaguars in the northern portion of their range, which will be 
considered in the preparation of a critical habitat proposal for the species. 



Taxonomy 



The Jaguar is the only extant representative of the genus Panthera in the Americas (Eizirik 2001). Recent 
studies have failed to find evidence for well defined subspecies of Jaguar; there is clinal north-south 
variation, but the differentiation within the supposed subspecies is larger than that between them and thus 
does not warrant subspecies subdivision due to the absence of a clear geographical subspecies structure.  



Threats and Limiting Factors 



Current threats identified by USFWS include the development of infrastructure projects (e.g., pedestrian 
fences, etc.) along the U.S.-Mexico international border, which could impede the movements of Jaguars 
(USFWS 2008c). Recent drought and apparent climate change, resulting in habitat loss, fragmentation,  
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Figure 8. Huachuca Water Umbel Locations. 
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and degradation, are thought to be a limiting factor within the range of this species in Arizona and New 
Mexico (e.g., the montane woodlands at higher elevations in the Santa Rita, Santa Catalina, and Huachuca 
mountains have all experienced drought and associated large-scale catastrophic wildfires in recent years). 
The legal or illegal killing of Jaguars and their potential prey species have also contributed to the 
historical decline of the species in the U.S. 



Habitat 



Jaguars are known from a variety of vegetation communities in North and South America, and in southern 
Sonora, Sinaloa, Nayarit, and Jalisco. Jaguars appear to prefer a warm, tropical climate, including lowland 
wet communities, swampy savannas or tropical rain forests (USFWS 2008c), but they are also known to 
occur in arid areas, including thornscrub, desertscrub, lowland desert, mesquite grassland, Madrean oak 
woodland, and pine-oak woodland communities of northwestern Mexico and southwestern U.S. 
(Boydston and López Gónzalez 2005; McCain and Childs 2008). Studies indicate that jaguars selectively 
use areas away from certain forms of human influence (USFWS 2008c). As part of the process of 
developing a recovery outline for jaguars in the northern portion of their range, and in the preparation of a 
critical habitat proposal for the species, habitat suitability criteria for the jaguar has been developed, and a 
map was produced delineating potential jaguar habitat (approximately 6.5 million acres) in Arizona and 
New Mexico (Hatten et al. 2003) (Figure 9). 



Jaguars have relatively large home ranges and appear to select relatively intact habitats away from human 
settlements (USFWS 2008c). Jaguar home ranges are highly variable and depend on topography, 
available prey, and population dynamics and vary from 11–15 square miles in Belize and from 10–25 
square miles for females in the dry and wet seasons, respectively, in Jalisco, Mexico (Brown and López 
González 2001; USFWS 2008c). The average home range of radio-collared male Jaguars in Venezuela 
was from 19–30 square miles. No home range studies have been conducted for Jaguars in northwestern 
Mexico or southwestern U.S.; however, McCain and Childs (2008), based on the use of camera-traps, 
report one Jaguar in south-central Arizona as having a minimum observed “range” of 525 square miles.  
In the U.S.-Mexico borderlands, peccaries (javelina) and deer are presumably dietary mainstays; range-
wide, the list of prey taken by jaguars includes more than 85 species, including numerous species of 
turtles, birds, fish, and livestock (AGFD 2004). 



Reproductive Biology 



Jaguars generally breed year-round; however, at the south and north ends of their range, they may breed 
only in the spring (AGFD 2004; USFWS 2008c). Gestation period is approximately 100 days, and litters 
range from one to four cubs (usually two), and cubs remain with their mother for nearly two years. 



Females begin sexual activity at three years of age and males at four. Jaguars have been reported to live 
up to 11–12 years in the wild. 



Rangewide Distribution and Abundance 



Jaguars historically ranged from the southern U.S. (California, Arizona, New Mexico, Texas, and 
possibly Louisiana) to southern Argentina (AGFD 2004; USFWS 2008c). Currently, they range from the 
southwestern U.S. (Arizona, New Mexico and Texas) to Brazil and northern Argentina. Abundance and 
population trends for the Jaguar are not well known; however, 5,680 observations of jaguars have been 
reported at 535 separate locations throughout the species’ range during the past 10 years (USFWS 2010a). 
The Jaguar is known to be extant in about 3.4 million square miles, which represents 46% of its historical 
range; the probability of long-term survival of the Jaguar is considered high in 70% of the currently 
occupied range (over 2.3 million square miles), and it is considered to be extirpated in 37% of its 
historical range (Sanderson et al. 2002).  











Draft Biological Assessment 



51 



 



Figure 9. Suitable habitat for the Jaguar within Southeastern Arizona. 
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The last Jaguar sightings in California, Texas, and Louisiana were documented in the late 1800s to early 
1900s (Brown and López González 2001; USFWS 2008c). More than 60 Jaguars are reported as having 
been killed in Arizona and New Mexico between 1900 and 2000. Sightings in the U.S. in the late 
twentieth century to the present have occurred mainly along the U.S.-Mexico international border. Three 
records of a female with kittens have been documented in the U.S., although none since 1910, and no 
females have been confirmed in the U.S. since 1963. The most northern recently documented breeding 
population of Jaguars occurs about 130 miles south of the U.S.-Mexico international border. 



Arizona Distribution and Abundance 
 
The number of historical records of female Jaguars with young in Arizona suggests that there was once a 
breeding population in the state; however, because females have not been observed in the U.S. in nearly 
50 years, Jaguars in the U.S. are thought to be part of a population originating (and breeding) in Mexico 
(USFWS 2008c). Additionally, it appears that Arizona does not support a significant Jaguar population 
because the southwestern U.S. lies at the extreme northern limit of the Jaguar’s range, and may support 
only marginal habitat for the species because of recent altered habitat from drought and associated large-
scale catastrophic wildfires in recent years. Hatten et al. (2003) estimated that 21% to 30% of Arizona 
(23,940–34,200 square miles) is potentially suitable as Jaguar habitat; however, the species currently 
occurs on an occasional basis in only a small portion of this area. The habitat suitability map that was 
produced delineating potential Jaguar habitat indicated that there is approximately 6.5 million acres in 
Arizona and New Mexico (Hatten et al. 2003) (see Figure 9). 



Historically, Jaguars have been reported at numerous locations in Arizona, as far north as the Grand 
Canyon; however, all Arizona records since 1965 have been in the southern portion of the state, one 
record near the Santa Cruz River and the other records in the Peloncillo, Baboquivari, Dos Cabezas, 
Patagonia, and Santa Rita mountain ranges within Cochise, Pima, and Santa Cruz counties (Brown and 
López González 2001; USFWS 2008c) (see Figure 9). Two male Jaguars were repeatedly photographed 
in southeastern Arizona, one of which was the same individual that was observed in the Baboquivari 
Mountains in 1996, and this same male was captured, collared, and released in February 2009 (AGFD 
2009; USFWS 2008c). Because tracking-collar data transmitted in the days following the capture and 
collaring indicated a reduced pattern of movement and foraging, the male was recaptured and evaluated 
by expert veterinarians at the Phoenix Zoo and he was diagnosed with severe and unrecoverable kidney 
failure so he was euthanized (AGFD 2009).  



Prior to 2011, the nearest known recent sighting of a Jaguar to the action area was in the Baboquivari 
Mountains in 2009: the easternmost portion of the range of this individual was located approximately 20 
miles southwest of the action area (WestLand 2011a). In June of 2011, an unconfirmed sighting (AGFD 
Class II-7) of a Jaguar was reported in Mansfield Canyon in the Santa Rita Mountains in Santa Cruz 
County (personal communication, Eric Gardner, AGFD Non-Game Species Coordinator, 2011): this 
sighting was approximately 13 miles south of the proposed mine footprint and 8 miles south of the action 
area. On November 19, 2011, a confirmed sighting of a Jaguar occurred when it was treed by a mountain 
lion hunter and his dogs in a canyon in Cochise County (AGFD 2011). 



Status and Distribution in the Action Area 



Historically, there are several records of Jaguars from southern Arizona, three of which are known from 
the Santa Rita Mountains (Helvetia in 1917, base of Mt. Baldy in 1918, and Greaterville in 1919), and 
one from the Empire Mountains (1961) within the action area (Brown and López González 2001). There 
have been no confirmed sightings of Jaguars in the action area since 1961.  
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Surveys for this species have not been conducted within the action area for the purposes of this project; 
however, the University of Arizona has received funding for a three-year project to detect and monitor 
Jaguars through the use of motion-sensor “trail” cameras along the northern boundary of the US-Mexico 
international border, from the Baboquivari Mountains in Arizona to the Animas Mountains in New 
Mexico (need reference). Most of the cameras are expected be located on public lands; although no 
specific sites have been selected, it is possible that some cameras will be located within the Santa Rita 
Mountains and possibly even within or adjacent to the action area.  



Lesser Long-nosed Bat 



Listing Status  



The Lesser Long-nosed Bat was listed as endangered in 1988 without critical habitat (USFWS 1988).  
A recovery plan was completed in 1997 (USFWS 1997a). The recovery plan states that the Lesser Long-
nosed Bat will be considered for down-listing to threatened once three major maternity roosts and two 
post-maternity roosts in the U.S. and three maternity roosts in Mexico have remained stable or increased 
in size for at least 5 years, following the approval of the Recovery Team. Following a 5-year review of 
the status of Lesser Long-nosed Bat, USFWS determined that while Lesser Long-nosed Bat populations 
do not currently meet the definition of “endangered,” the protection afforded by the ESA is warranted 
because of the continued vulnerabilities of key roost sites (USFWS 2007c).  



Taxonomy 



The Lesser Long-nosed Bat was originally listed as Leptoynycteris sanborni, Sanborn’s Long-nosed Bat 
(USFWS 1988). Wilkinson and Fleming (1996) support the classification of this bat as Leptonycteris 



curasoae. They further define two subspecies, L. c. curasoae (found in the southern portion of the range) 
and L. c. yerbabuenae (found in the northern portion of the range). Some researchers support the raising 
of L. c. yerbabuenae to specific status as Leptonycteris yerbabuenae (Cole and Wilson 2006). However, 
USFWS currently classifies the listed entity as Leptonycteris c. yerbabuenae. Information gathered during 
the 5-year status review indicates that additional investigation into the taxonomy of the Lesser Long-
nosed Bat is warranted (USFWS 2007c). 



Threats and Limiting Factors 



Threats that have contributed to the current endangered status of the species include: roost disturbance 
and deterioration, border activities, recreation, vandalism, fire, vampire-bat control, mine closures, and 
forage availability (USFWS 2007c). The primary threats to the Lesser Long-nosed Bat are roost site loss 
or disturbance and impacts to forage availability.  



Habitat 



In the U.S., suitable Lesser Long-nosed Bat habitat includes desert grasslands and shrublands up to the 
oak transition zone; plant communities typically occupied by the species are paloverde-saguaro, 
semidesert grassland, and oak woodland (USFWS 1997a). A suitable day roost, typically a cave or mine, 
is probably the most important habitat requirement; however, potentially suitable roosts must be within 
reasonable foraging distances of sufficient amounts of required foods (the nectar and pollen of paniculate 
agave flowers and the nectar, pollen, and fruit produced by columnar cacti). In Arizona, four species of 
paniculate agaves: Palmer’s agave (Agave palmeri), Parry’s agave (A. parryi), desert agave (A. deserti), 
and amole (A. schotti), and two columnar cacti; saguaro cactus and organ pipe cactus (Stenocereus 



thurberi), provide the main food sources for this nectivorous bat. The columnar cacti occur in lower-
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elevation areas of the Sonoran Desert region while the paniculate agaves are found primarily in higher-
elevation areas, such as desert grasslands, shrublands, and montane habitats. Concentrations of food 
resources for this species are patchily distributed and available seasonally; cactus flowers and fruits are 
available during the spring and early summer, while blooming agaves are primarily available during mid- 
to late summer (typically from July through early October).  



Foraging areas experiencing regular, ongoing use, based on nectar and pollen production, may be of 
particular importance to the Lesser Long-nosed Bat, as they appear to select areas with evidence of high 
resource abundance in previous years (old floral stalks) suggesting site fidelity to particular agave stands 
(USFWS 2007c). A reduction in, or further fragmentation of, agave populations could have serious 
effects on bat behavior, forcing individual Lesser Long-nosed Bats to travel farther, to roost in suboptimal 
situations, or to compete with one another for food at remaining plants. These effects likely would be 
especially evident during years of low flower production, when energy expended by bats is appreciably 
higher. The Lesser Long-nosed Bat is known to fly long distances from occupied roost sites to foraging 
sites; night flights from maternity colonies to flowering columnar cacti have been documented in Arizona 
at distances of up to 15 miles, and in Mexico up to 38 miles. Lesser Long-nosed Bats have been 
documented using hummingbird feeders many miles away from the closest potential roost site, including 
during the winter in Tucson (Lowery et al. 2009). Lesser Long-nosed Bat visitation rates to individual 
agave plants appear to increase as the number of flowering umbels per plant increase and where blooming 
progresses to mid-inflorescence, and foraging rates appear to decrease as blooming moves to the top of 
plants (USFWS 2007c).  



Reproductive Biology 



In Arizona, Lesser Long-nosed Bat roosts are typically occupied from April to as late as early November 
(Slauson 2000), although the species has been recorded at hummingbird feeders in Tucson during the 
winter (Lowery et al. 2009). During spring, adult females, most of which are pregnant, arrive in Arizona 
and gather into maternity colonies in the southwestern portion of the state at low elevations near 
concentrations of flowering columnar cacti (USFWS 2007c). Maternity colonies disband in July and 
August after the young are volant, and there is a decline of food resources around maternity roosts.  
A coincidental increase of blooming agaves results in most females and young moving north and east to 
late summer roosts, some moving to higher elevations (up to more than 6,000 feet above mean sea level), 
primarily in southeastern Arizona near high concentrations of blooming paniculate agaves. Dates of these 
seasonal movements, however, are variable from one year to the next based on observations (USFWS 
1997a).  



Rangewide Distribution and Abundance 



The Lesser Long-nosed Bat is found from southern Arizona and extreme southwestern New Mexico, 
through western Mexico, and south to El Salvador (USFWS 1997a). There were 17 known major Lesser 
Long-nosed Bat roost sites in Arizona and Mexico in the early 1990s and 12 major maternity roost sites. 
Based on surveys conducted in 1992 and 1993, it was estimated that more than 200,000 bats occupied 16 
of the 17 sites and that the maternity roosts are occupied by more than 150,000 bats. Current population 
numbers of Lesser Long-nosed Bats exceed the levels known and recorded at the time of listing in 1988 
(USFWS 2007c). Numbers of Lesser Long-nosed Bats at most of the roost sites in both the U.S. and 
Mexico are stable or increasing; however, the number of known roost sites has not increased significantly. 



Arizona Distribution and Abundance 



In southern Arizona, Lesser Long-nosed Bat roosts have been found from the Picacho Mountains (Pinal 
County) southwest to the Agua Dulce Mountains (Pima County), southeast to the Chiricahua Mountains 
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(Cochise County), and south to the international boundary (USFWS 2008c). Individuals have also been 
observed near the Pinaleño Mountains (Graham County) and as far north as Phoenix and Glendale 
(Maricopa County) and from far southwestern New Mexico in the Animas and Peloncillo mountains 
(Hidalgo County) (USFWS 1997a). There are three known Lesser Long-nosed Bat maternity roosts 
(Copper Mountain, Bluebird, and Old Mammon) and approximately 40 total lesser long-nosed bat roosts 
in Arizona (USFWS 2007c). Population estimates at Arizona roosts (maternity and post-maternity) were 
identified in the Lesser Long-nosed Bat Recovery Plan (USFWS 1997a).  



According to USFWS (2007c), numbers provided do not accurately represent the total number of Lesser 
Long-nosed Bats in Arizona for the following reasons: 1) counts include a combination of maternity 
roosts and late-summer roosts; 2) only those roosts identified in the Lesser Long-nosed Bat Recovery 
Plan are monitored; 3) multiple counts at each roost each year are not conducted; and 4) roost-monitoring 
experience indicates that developing a definitive population estimate for this species is difficult. Bats 
found in maternity roosts early in the year could occupy late-summer roosts, resulting in double counting 
of some individuals. Furthermore, the number of Lesser Long-nosed Bats at any given roost fluctuates 
considerably each year and among years.  



In addition, researchers have found increasing, stable populations at roost sites not identified for 
monitoring in the Lesser Long-nosed Bat Recovery Plan, including steady increases in numbers of Lesser 
Long-nosed Bats at roost sites on Fort Huachuca in the Huachuca Mountains, based on monitoring over 
the past 10 years (USFWS 2007c). Known Lesser Long-nosed Bat maternity roosts are all more than 75 
miles from the proposed project footprint; however, known major postmaternity roosts, including 
Patagonia Bat Cave and State of Texas, are within about 40 miles of the project footprint, and several 
small postmaternity roosts are closer.  



Status and Distribution in the Action Area 



RECENT SURVEYS  



Agave Surveys. Palmer agave surveys in the vicinity of the proposed mine footprint were conducted 
between June 16 and September 8, 2008 (WestLand 2009e). Prior to the surveys, WestLand divided the 
project area into 2.47-acre units, for a total of 1,915 units. A random subset of 191 units (10%) was then 
selected for sampling; field sampling was ultimately conducted in 76 of these 191 units. Within each 
sampling unit, the southeast quarter (i.e., plot) was selected for detailed counts of living rosettes and 
flowering stems.  



A regional analysis of Palmer agave numbers also was undertaken in 2008 to better understand the 
significance of the agave population on the Rosemont Copper property (WestLand 2009e). The analysis 
focused on the north and east sides of the Santa Rita Mountains and Empire Cienega and included the 
Rosemont Copper property outside the impact area. A total of 116 plots (averaging 10.5 acres; 1,218 
acres total) was surveyed from available access roads and rosettes and successful flowering stems were 
counted. Rosette density information from these plots is not directly comparable to the more intensively 
sampled plots in the impact area because of the difficulty seeing smaller rosettes from the road; however, 
successful flowering stems were considered readily visible from adjacent access roads, and these data are 
therefore potentially useful for comparing regional plots with plots in the impact area.  



WestLand surveyed for agave (Agave spp.) along approximately 22.4 linear miles (1,158 acres) of 
proposed utility corridors in 2009 (WestLand 2010), and approximately 38 acres of additional lands 
adjacent to the corridor in September 2011 (WestLand 2011e). 
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Bat Surveys. Bat surveys of the project area and vicinity were conducted in 2008 (WestLand 2009f), 
2009 (Buecher et al. 2010), 2010 (Buecher et al. 2010), and 2011 (WestLand 2011f). Methods included 
active and passive ultrasonic acoustic sampling at flowering agaves, infrared photography and 
observations of flowering agaves, and surveys of potential roost sites.  



In 2008, 143 potential bat roost sites (i.e., caves, mine shafts, and adits) were evaluated within the action 
area and surrounding region (WestLand 2009f). Of these 143 sites, 59 were within the proposed project 
footprint and 16 were near the project footprint. Acoustic and/or roost site surveys were conducted on a 
total of 20 different dates between August 4 and November 12, 2008, and ultrasonic acoustic surveys and 
infrared surveys were conducted on five evenings between August 11 and September 16, 2008. Because 
Lesser Long-nosed Bats often remain silent while foraging, several sites also were monitored in 2008 
with night vision equipment to further document use of flowering agaves.  



In 2009, 37 sites were examined during eight field visits conducted in August, September, and October 
(Buecher et al. 2010). Survey efforts in 2009 focused on sites that supported nectar-feeding bats in 2008 
and sites where the potential for bats was considered high, including 1) the Helena Mine complex, which 
is characterized by multiple entrances, supported small numbers of L. yerbabuenae in 2008; 2) Adit S and 
Adit R-47, where accumulations of insectivorous bat guano was found in 2008; 3) R-46, which was not 
visited in 2009 but was thought to have high potential for bat use; 4) Chicago Mine (referred to as Site 9 
in WestLand 2009f), which supported small numbers of Leptonycteris in 2008; and 5) R-2 (located in 
Sycamore Canyon), where one L. yerbabuenae was found in 2008.  



In 2010, three of the sites that were previously surveyed, including one site that contained Lesser Long-
nosed Bats in 2008 and 2009 (Helena Mine complex), were revisited (Buecher et al. 2011). Additionally, 
the BLM conducted surveys on their lands near Helvetia late in 2010, and Lesser Long-nosed Bats were 
observed roosting on abandoned mine land features (Hughes 2011). 



In 2011, 33 sites were examined in ten field visits in July, August and September (WestLand 2011f). 
Some sites surveyed were used by bats in previous years, and additional mines not covered during prior 
surveys were also evaluated. Evaluations included mine entry (internal surveys) and/or external roost 
evaluations (emergence surveys).  



SURVEY RESULTS 



Agaves. WestLand (2009e) reported that Palmer agave densities in the project area ranged from a 
minimum of 0 plants/acre to a maximum of 440 plants/acre; the mean density is approximately 56.7 
plants/acre (n = 76). These results are based on sampling of 46.9 acres, or about 1% of the 4,730-acre 
project area. The number of agaves in the entire project area was estimated to be between approximately 
196,268 and 306,209. The mean density of successful flowering stems in the project area reported by 
WestLand was 1.18/acre; in comparison, the mean density of successful flowering stems on regional plots 
was 1.14/acre. From these data, WestLand estimated that about 2.5% of the rosettes produced successful 
flowering stems. The range of flowering stems was estimated to be between 3,951 and 7,187 within the 
impact area. Although the variability per acre was much greater on regional than impact-area plots, this 
difference is expected, given the much larger area included in the regional survey.  



During surveys of the proposed utility corridor, 371 agave locations were recorded in 2009, and many of 
the agave locations included more than one plant (WestLand 2010). A total of 53 Palmer’s agaves in 37 
locations were recorded during the 2011 survey (WestLand 2011e). 



Lesser Long-nosed Bats. In 2008, Lesser Long-nosed Bats were documented foraging regularly on 
agaves in the project area from late August to mid-September based on the results of acoustic and infrared 
surveys (WestLand 2009f). Lesser Long-nosed Bat calls were recorded at 23 of the 27 Palmer agave sites 
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where acoustic surveys were successful (i.e., no equipment failures), and night vision equipment was 
successful in detecting frequent Lesser Long-nosed Bat visits to flowering Palmer agaves.  



Lesser Long-nosed Bats were documented roosting at three sites within the action area in 2008: Site 9 
(the name was changed to Chicago Mine in Buecher et al. 2010), Site R-2, and the Helena Mine complex 
(Figure 10). The Chicago Mine was visited five separate times during 2008; approximately 12 to 15 
Lesser Long-nosed Bats were present in August, and none were present in late September. The R-2 site 
was visited once in 2008, which resulted in the confirmed sighting of one Lesser Long-nosed Bat. A small 
colony of 20 to 30 Lesser Long-nosed Bats was roosting at the Helena Mine complex in 2008. Only one 
of these sites (Site 9/Chicago Mine) is within the proposed project footprint and is located within the 
proposed mine pit. Site R-2 is immediately adjacent to the southwestern portion of the proposed fence 
line of the preferred alternative. Lesser Long-nosed Bats also were found at the Helena Mine complex 
approximately 1 mile north-northeast of the fence line for the preferred alternative.  



In 2009, Lesser Long-nosed Bats were documented at the same three roosts at which they were detected 
in 2008 (see Figure 10). The Chicago Mine was visited two times in 2009, and approximately 32 Lesser 
Long-nosed Bats were documented exiting the mine. The R-2 site was visited three times in 2009, which 
resulted in a single Lesser Long-nosed Bat observed on August 25, 2009, more than 50 detected with 
acoustic sampling and infrared video cameras on September 3, 2009, and the presence of Lesser Long-
nosed Bats was documented on October 13, 2009. At the Helena Mine complex, more than 5,000 Lesser 
Long-nosed Bats were detected during an exit count in September.  



In 2010, Lesser Long-nosed Bats were documented roosting only at the Helena Mine complex site; 
however, the Chicago Mine and R-2 sites were not surveyed (Figure 10). Significantly fewer 
(approximately 150) Lesser Long-nosed Bats were detected overall during exit counts in 2010 than in 
2009 (more than 5,000) (Buecher et al. 2011). However, some of the emergence counts were stopped 
early because of inclement weather, so it is unclear whether the reduced counts were accurate 
representations of the number of bats at these roost locations.  



In 2011, Lesser Long-nosed Bats were documented roosting at the Helena Mine complex site, the 
Chicago Mine, and R-2 sites (WestLand 2011f) (Figure 10). At the Helena Mine complex, approximately 
4,650 Lesser Long-nosed Bats were detected during an exit count in August, and during a second 
emergence count in September, approximately 2,021 Lesser Long-nosed Bats were recorded. At the 
Chicago Mine, one Lesser Long-nosed Bat was detected roosting in July. At the R-2 site, three Lesser 
Long-nosed Bats were detected roosting in July.  



In summary, the action area is located in the postmaternity dispersal region for Lesser Long-nosed Bat 
(maternity colonies in southwestern Arizona disband in July and August), and there are numerous Palmer 
agaves and at least three active roosts within the action area. Of these roosts, only Chicago Mine is in the 
proposed project footprint. Although dates of arrival at postmaternity sites are variable in Arizona from 
one year to the next, surveys in the action area in 2008, 2009, 2010, and 2011 indicate that Lesser Long-
nosed Bats forage and occupy roosts in the area beginning at least in early August and, based on results at 
the Helena Complex, continuing into October. The large number of this species present at the Helena 
Mine complex in 2009 and 2011 indicates that this site could be a roost complex of regional importance 
to Lesser Long-nosed Bats. 
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Figure 10. Lesser Long-nosed Bat known roost locations. 
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Mexican Spotted Owl 



Listing Status 



The Mexican Spotted Owl was listed as a threatened species on March 16, 1993 (USFWS 1993b). The 
USFWS appointed the Mexican Spotted Owl Recovery Team in 1993, which produced the Mexican 
Spotted Owl Recovery Plan in 1995 (USFWS 1995a). The USFWS designated critical habitat for 
Mexican Spotted Owl, effective September 30, 2004 (USFWS 2004).  



Critical Habitat Designation 



Approximately 8.6 million acres of critical habitat for Mexican Spotted Owl was designated in Arizona, 
Colorado, New Mexico, and Utah, mostly on federal lands (USFWS 2004). Within this area, critical 
habitat is limited to areas that meet the definition of protected and restricted habitat, as described in the 
recovery plan. Protected habitat includes all known owl sites and all areas within mixed-conifer or pine-
oak habitat with slopes greater than 40% where timber harvest has not occurred in the past 20 years. 
Restricted habitat includes mixed-conifer forest, pine-oak forest, and riparian areas outside protected 
habitat. The action area overlaps approximately 430 acres of the far northeast corner of critical habitat 
Unit BR-W-12 in Santa Cruz and Pima counties; however, there are no recent documented occurrences of 
Mexican Spotted Owls within designated critical habitat in the action area, thus it is considered 
unoccupied. 



The PCEs for Mexican Spotted Owl critical habitat were determined from studies of their habitat 
requirements and information provided in the Recovery Plan (USFWS 2004). Since owl habitat can 
include both canyon and forested areas, PCEs were identified in both areas (USFWS 2004:53211):  



Primary constituent elements related to forest structure include the following: 



• A range of tree species, including mixed conifer, pine-oak, and riparian forest types, composed 
of different tree sizes reflecting different ages of trees, 30% to 45% of which are large trees 
with diameter at breast height (dbh) of 12 inches or more; 



• A shade canopy created by the tree branches covering 40% or more of the ground; and, 



• Large, dead trees (snags) with a dbh of at least 12 inches. 



Primary constituent elements related to the maintenance of adequate prey species include the 
following: 



• High volumes of fallen trees and other woody debris; 



• A wide range of tree and plant species, including hardwoods; and 



• Adequate levels of residual plant cover to maintain fruits and seeds, and allow plant 
regeneration. 



Primary constituent elements related to canyon habitat include one or more of the following: 



• Presence of water (often providing cooler and often higher humidity than the surrounding 
areas); 



• Clumps or stringers of mixed-conifer, pine-oak, pinyon-juniper, and/or riparian vegetation; 



• Canyon wall containing crevices, ledges, or caves; and 



• High percent of ground litter and woody debris. 
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The forest habitat attributes listed above usually are present with increasing forest age, but their 
occurrence may vary by location, past forest management practices or natural disturbance events, 
forest-type productivity, and plant succession. These characteristics may also be observed in 
younger stands, especially when the stands contain remnant large trees or patches of large trees. 
Certain forest management practices may also enhance tree growth and mature stand 
characteristics where the older, larger trees are allowed to persist.  



Taxonomy 



The Mexican Spotted Owl, Strix occidentalis lucida, is one of three subspecies in the species S. 



occidentalis: the other two subspecies are the Northern Spotted Owl (S. o. caurina) and the 
California Spotted Owl (S. o. occidentalis) (AGFD 2005).  



Threats and Limiting Factors 



Potential threats to Mexican Spotted Owl habitat include domestic and wild ungulate grazing, recreation, 
fuels reduction treatments, wildfire, resource extraction (e.g., timber, oil, gas), and urban or rural 
development (USFWS 1995a; 2008c). West Nile Virus also has the potential to adversely impact the 
Mexican Spotted Owl and has been documented in Arizona, New Mexico, and Colorado, and preliminary 
information suggests that owls may be highly vulnerable to this disease (Courtney et al. 2004). 
Unfortunately, because of the secretive nature of owls and the lack of intensive monitoring of banded 
birds, it will be difficult to know when owls contract the disease or the extent of the impacts of West Nile 
Virus to the Mexican Spotted Owl rangewide. 



Habitat 



The Mexican Spotted Owl occurs in disjunct localities on isolated mountain systems and canyons within 
mature mixed-conifer, pine-oak, and riparian forests (USFWS 1995a, 2004). Mature mixed-conifer 
forests occupied by Mexican Spotted Owls are mostly composed of Douglas-fir (Psuedotsuga menziesii), 
white fir (Abies concolor), limber pine (Pinus flexilis), and/or blue spruce (Picea pungens); pine-oak 
forests are mostly composed of ponderosa pine (P. ponderosa) and Gambel oak (Quercus gambellii); and 
riparian forests are dominated by various species of broadleaf deciduous trees and shrubs. These riparian 
forests can be important linkages between otherwise isolated subpopulations of owls. Owls are also found 
in canyon habitat dominated by vertical-walled rocky cliffs (including caves, ledges, and other areas that 
provide protected nest and roost sites) within complex watersheds such as tributary side canyons. Canyon 
habitats occupied by Mexican Spotted Owls may include small isolated patches or stringers of forested 
vegetation (i.e., stands of mixed-conifer, ponderosa pine, pine-oak, pinyon-juniper, and/or riparian 
vegetation) in which owls regularly roost and forage. Owls are usually found in areas with some type of 
water source (i.e., perennial streams, creeks, springs, ephemeral water, small pools from runoff, reservoir 
emissions, etc.). 



Owl foraging habitat includes a wide variety of forest conditions, canyon bottoms, cliff faces, tops of 
canyon rims, and riparian areas (USFWS 1995a, 2004). Owls generally use a wider variety of forest 
conditions (mixed conifers, pine-oak, ponderosa pine, pinyon-juniper) for foraging than they use for 
nesting/roosting. The primary Mexican Spotted Owl prey are woodrats (Neotoma spp.), peromyscid mice 
(Peromyscus spp.), and microtine voles (Microtus spp.), foraged most frequently from unlogged forests 
containing uneven-aged stands of Douglas-fir and white fir with a strong component of ponderosa pine 
(Ganey and Balda 1994). There is strong evidence that Spotted Owls select habitats according to the 
distribution of their prey (Ward 2001).  











Draft Biological Assessment 



61 



Reproductive Biology 



Mexican Spotted Owls typically select areas providing vertical structure and high plant species richness 
that contain a number of large trees of different types; nests are typically observed in either mixed-conifer 
or Douglas-fir habitat, and roost and nest trees are typically the oldest and largest within stands (Ganey 
and Balda 1989, 1994; Seamans and Gutierrez 1995; USFWS 2011c). Ganey et al. (2000) recorded 
several tree species at roost sites, suggesting that mixed-conifer forests dominated by Douglas-fir, pine-
oak and riparian forests with high tree diversity are highly important to the owl. Nestlings fledge in 4 to 5 
weeks and disperse in September and October into a variety of habitats ranging from high-elevation 
forests to pinyon-juniper woodlands and riparian areas surrounded by desert grasslands (USFWS 2011c). 
Long-distance dispersal by juveniles demonstrates that they use widely spaced islands of suitable habitat 
connected at lower elevations by pinyon-juniper and riparian forests. 



Rangewide Distribution and Abundance 



The range of the Mexican Spotted Owl extends from the southern Rocky Mountains in Colorado and the 
Colorado Plateau in southern Utah southward through Arizona, New Mexico, and far western Texas, 
through the Sierra Madre Occidental and Oriental, to the mountains at the south end of the Mexican 
Plateau (USFWS 2008d). Ninety-one percent of known owls existing in the U.S. between 1990 and 1993 
occurred on land administered by the Forest Service (USFWS 2004). During 2002, the Forest Service 
reported 987 Protected Activity Centers (PACs) in Arizona and New Mexico, and there were 15 known 
PACs in Colorado, 105 PACs in Utah, and 43 PACs on National Park Service (NPS) lands in Arizona. 
Therefore, 1,176 total PACs had been identified at that time, leading the USFWS to estimate the total 
known owl numbers on federal lands in the southwestern U.S. ranging from 1,176 to 2,352 (USFWS 
2004). Recent population estimates of Mexican Spotted Owls are 2,160 throughout the entire U.S. and 
2,074 in Arizona and New Mexico (USFWS 2008c): approximately 2,950 (± 1,067) Mexican Spotted 
Owls in the Upper Gila Mountains Recovery Unit alone (Ganey et al. 2000); approximately 1,025 PACs 
established on National Forest Service lands in Arizona and New Mexico (USFWS 2008c); and 758 owl 
sites from 1990 to 1993 and 1,222 owl sites from 1990 to 2004 (USFWS 2011b). The Recovery Team 
reported 1,301 owl sites known today in the U.S. portion of the owl’s range; approximately 94% of the 
PACs on national forests in the region are occupied, and approximately 10% of the PACs are within 
wilderness areas (USFWS 2011b).  



Arizona Distribution and Abundance 



Mexican Spotted Owls are widely but patchily distributed in Arizona, being found in all but the arid 
southwestern portion of the state; known from the Colorado Plateau in northern Arizona, the Basin and 
Range Mountains of the southeastern part of the state, and the transition zone between these provinces in 
central and east-central Arizona (Ganey and Balda 1989; USFWS 1993b). The largest concentration of 
Mexican Spotted Owls in Arizona occurs in the central and east-central forests along the Mogollon Rim, 
in the White Mountains, and on the volcanic peaks near Flagstaff. In southern Arizona, Mexican Spotted 
Owls have been found in the Atascosa (Pajarito), Santa Rita, Santa Catalina, Patagonia, Whetstone, 
Galiuro, Huachuca, Chiricahua, Pinaleño, Superstition, Sierra Ancha, Mazatzal, and Bradshaw mountains. 
Owls are located at scattered sites on the Kaibab Plateau and the Navajo Reservation, and there are also 
historic records from the Hualapai Mountains in northwestern Arizona. Current information indicates that 
there are 43 PACs on NPS lands in Arizona. Evidence suggests that wide population fluctuations may be 
common for populations of owls (USFWS 2004); a 10% or greater population decline has been reported 
from central Arizona (Seamans et al. 1999).  
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Status and Distribution in the Action Area 



The Coronado compiled information on Mexican Spotted Owl PAC locations in the northern Santa Rita 
Mountains, and there are no documented Mexican Spotted Owl records or PACs within the action area. 
The closest is the Ramanote Canyon PAC, which is located approximately 0.7 mile to the west-southwest 
(Figure 11, Table 1). The action area overlaps approximately 430 acres of the far northeast corner of 
critical habitat Unit BR-W-12 in Santa Cruz and Pima counties.  



Table 1. Mexican Spotted Owl PACs in the Vicinity of the Action Area 



Forest Service 
PAC Name and 
Number 



Approximate Distance 
from Fence Line of 



Preferred Alternative  
(miles) 



Approximate Distance 
from Action Area 



(miles) 
Notes 



Ramanote 
Canyon 
(#0502019) 



4.8 0.7 There has not been any formal presence/absence 
information available for this PAC since 2001, when a 
male was confirmed at the site. 



Sawmill Canyon 
(#0502013) 



5.6 1.3 There has not been any formal presence/absence 
information for the Sawmill Spring PAC since 1995, 
when a nesting pair was confirmed, but nesting failed. 



Florida Spring 
(#0502001) 



6.4 2.5 There has not been any confirmed occupation 
information for the Florida Spring PAC since 1995. 



Ocelot 



Listing Status 



The Ocelot was listed as an endangered species in the U.S. portion of the range on July 21, 1982 (USFWS 
1982), without critical habitat. Recovery of the Ocelot was originally addressed in Listed Cats of Texas 



and Arizona Recovery Plan (USFWS 1990). An updated draft recovery plan has since been released 
(USFWS 2010b). 



Taxonomy 



Two Ocelot subspecies historically ranged into the U.S.: the Texas Ocelot (Leopardus pardalis albescens) 
and the Sonora (L. p. sonoriensis) Ocelot. 



Threats and Limiting Factors 



Threats to Ocelots generally include habitat loss (primarily as a result of brush clearing), habitat 
fragmentation, logging, hunting (legal and illegal), and predator control (USFWS 2008c). Habitat 
conversion, fragmentation, and loss are believed to have replaced hunting as the major threat to the 
species, as connectivity among Ocelot populations or colonization of new habitats is being compromised 
by continued highway construction (also causing increased road mortality) and human population growth 
and development throughout the Ocelot’s range (USFWS 2010). 



Habitat 



Ocelots occur primarily within subtropical thorn forest, thornscrub, and dense, brushy thickets at 
elevations below 8,000 feet above mean sea level or in other dense vegetation (>75% canopy cover) with 
suitable amounts of prey (i.e., rabbits, rodents, birds, and lizards) in tropical rainforest, pine forest, gallery  
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Figure 11. Nearby Mexican Spotted Owl PACs and designated critical habitat. 
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forest, riparian forest, semideciduous forest, and dry tropical forest, to savanna, shrublands, and 
marshlands (USFWS 2010). The average home range for adult resident Ocelots in south Texas was 15.18 
km2; 17.67 km2 for males and 11.04 km2 for females. Male Ocelots tend to travel more than females, and 
home ranges for both sexes are significantly larger during winter than summer. This species’ diet 
primarily consists of rodents, but includes a wide variety of small vertebrates and large invertebrates, such 
as mammals, birds, reptiles, amphibians, fish, and insects (AGFD 2010). Ocelots hunt both on the ground 
and in trees, sometimes even catching birds perched in trees. In Arizona and Sonora, little is known about 
ocelot habitat use (AGFD 2010). 



Reproductive Biology 



The gestation period for the Ocelot is estimated to be between 70 and 80 days, and the majority of births 
in Texas occur between August and early December (USFWS 1990, 2010b). The female normally will 
have two to four kittens in autumn. However, lactation has been documented in June, October, November, 
and December, and kittens have been observed in September and December.  



Rangewide Distribution and Abundance 



Historically, Ocelots are believed to have ranged over much of Texas, southeastern Arizona, the west and 
east coasts of Mexico, and Central and South America, with individuals found as far south as northern 
Argentina (USFWS 2002b). Currently, individuals are still found in suitable habitat in southern Texas, 
Arizona, Mexico, and South and Central America; however, population estimates throughout the range of 
the Ocelot are unavailable (USFWS 1990). Ocelot populations appear to be rebounding in parts of its 
range, where large forests and sufficient prey are available, despite the presence of human development, 
possibly because of a decrease in hunting since the end of the 1980s (USFWS 2010).  



Arizona Distribution and Abundance 



Several unconfirmed sightings of Ocelots have been made in Arizona in recent years, but until recently, 
the last confirmed account was of an Ocelot that was shot on Pat Scott Peak in the Huachuca Mountains 
in 1964 (López González et al. 2003). Four confirmed reports of ocelots have been received in Arizona 
since 2009: one from Gila County and three from Cochise County (USFWS 2011e). An Ocelot was 
photographed by a remote camera in Cochise County on November 7, 2009 (Arizona Game and Fish 
Department 2010). In April 2010, an Ocelot was found dead along SR 60 between Superior and Globe. In 
2011, the AGFD confirmed the presence of an Ocelot on private property in the Huachuca Mountains 
(Cochise County) (AGFD 2011a) on February 8, and on May 26 a trail camera in the Huachuca 
Mountains (Cochise County) snapped another photo of an Ocelot (AGFD 2011b). Two of the Ocelots 
photographed in Cochise County were likely the same individual (USFWS 2011e).  



Status and Distribution in the Action Area 



According to the AGFD Heritage Database Management System, there are no confirmed recent sightings 
of Ocelot near the Santa Rita Mountains and there are no recent or historic records of Ocelots in the 
action area. Surveys for this species have not been conducted within the action area for the purposes of 
this project; however, the University of Arizona has received funding for a three-year project to detect 
and monitor Jaguars through the use of motion-sensor “trail” cameras along the northern boundary of the 
US-Mexico international border, from the Baboquivari Mountains in Arizona to the Animas Mountains in 
New Mexico (need reference). Most of the cameras are expected be located on public lands; although no 
specific sites have been selected, it is possible that some cameras will be located within the Santa Rita 
Mountains and possibly even within or adjacent to the action area. Although this project is focused on 
detecting and monitoring Jaguars, the presence of Ocelots may also be detected with these cameras.   
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Pima Pineapple Cactus 



Status 



Pima pineapple cactus was listed as an endangered species on September 23, 1993 (USFWS 1993a) 
without critical habitat. Factors that contributed to the listing include habitat loss and degradation, habitat 
modification and fragmentation, limited geographical distribution and species rareness, illegal collection, 
and difficulties in protecting areas large enough to maintain functioning populations. A 5-year review, 
completed in 2007, recommended no change to the Pima pineapple cactus classification as an endangered 
species (USFWS 2007a).  



Taxonomy  



Three subspecies are currently recognized within C. robustispina (USFWS 2007a). The three Pima 
pineapple cactus subspecies are found in the following general areas: C. robustispina ssp. robustispina  



(= C. scheeri var. robustispina) is found in south-central Arizona (Pima and Santa Cruz counties) and 
northern Sonora, Mexico; C. robustispina ssp. uncinata is found in Cochise County, Arizona, to Doña 
Ana County, New Mexico, El Paso County, Texas, and northern Chihuahua, Mexico; and C. robustispina 



ssp. scheeri is located in Eddy County, New Mexico, south-central Texas, and into Chihuahua and 
Coahuila, Mexico. Baker (2005) found distinct geographical gaps between Pima pineapple cactus and the 
other subspecies, which occur in southeastern Arizona, New Mexico, and Texas, and that the subspecies 
are morphologically coherent within their respective taxa (Baker 2004). The geographical and 
morphological work completed by Baker supports the idea that the sub-specific groups within  
C. robustispina are discrete and merit separate taxonomic status as subspecies (USFWS 2007a). 



Threats and Limiting Factors 



Residential and commercial developments are the greatest threats to Pima pineapple cactus and its habitat; 
other threats include habitat loss and fragmentation, competition with nonnative species, loss of the 
existing seed bank, grazing, illegal plant collection, prescribed fire, mining, and inadequate regulatory 
mechanisms (USFWS 1993a, 2007a, 2008a). Habitat in the southern portion of the Altar Valley is now 
dominated by Lehmann lovegrass, and it is hypothesized that fire-induced mortality of Pima pineapple 
cactus increases with Lehmann lovegrass density (USFWS 2007a). Buffelgrass (Pennisetum ciliare) is 
now common in vacant areas in the city of Tucson and along roadsides, notably in the rights-of-way along 
Interstate 10 and SR 86, and may also pose a threat to Pima pineapple cactus. Transplanting Pima 
pineapple cactus is not likely to contribute significantly to the overall population as recent studies have 
demonstrated that transplanted individuals have low levels of survival, and past efforts have had only 
limited success. Land ownership patterns within the range of this species in Arizona complicate the 
protection of habitat and individuals for this species: approximately 10% of potential habitat is on federal 
land (most of which is either at the edge of the plant’s range or in scattered parcels), and the remaining 
90% is on tribal, state, and private lands (USFWS 2004b).  



Habitat 



In general, Pima pineapple cactus is found in vegetation communities characterized as either Sonoran 
Desertscrub (Arizona Upland subdivision) or Semidesert Grassland, or a combination of the two, and it is 
often associated with the following shrub species: desert zinnia (Zinnia sp.), snakeweed (Gutierrezia 



sarothrae), burroweed (Isocoma tenuisecta), and buckwheat (Eriogonum spp.) (USFWS 2007a). Within 
its relatively limited range, Pima pineapple cactus generally grows on slopes less than 10% and along the 
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tops (upland areas) of alluvial bajadas within a range of soil types and depths at elevations between 2,360 
and 4,000 feet above mean sea level (USFWS 2007a, 2008a).  



Reproductive Biology 



Little is known about the reproductive biology of Pima pineapple cactus (USFWS 2007a). Recruitment 
may be triggered by the quality and timing of precipitation, and possibly temperature; however, there is 
little evidence to support this claim (Baker 2005). A recent study of pollination concluded that the major 
pollinator is Diadasia rinconis, a ground-nesting, solitary, native bee, and that Pima pineapple cactus is 
an obligate out-crosser (not self-pollinating), so plants need to be within approximately 2,000 feet of each 
other in order to facilitate effective pollination (McDonald 2005). The sole presence of Pima pineapple 
cactus may not be enough to attract pollinators; pollination appears to be more effective when other 
species of native cacti are near areas supporting Pima pineapple cactus, as Diadasia rinconis also 
pollinate other species of native cacti. 



Rangewide Distribution and Abundance 



Pima pineapple cactus occur in southeast Arizona and northern Sonora, Mexico; however, no significant 
populations have been documented in Sonora or elsewhere in Mexico, and it is difficult to measure 
abundance and population trends for this species (USFWS 2007a). A recent Pima pineapple cactus 
population estimate of 100,000 to 150,000 was submitted to the USFWS as part of the 5-year review 
effort for the species; however, this estimate was not considered reliable because of numerous issues. 
There are distinct geographic gaps between the distribution of this subspecies and that of the nearest 
subspecies in New Mexico (Baker 2005).  



Arizona Distribution and Abundance 



In Arizona, Pima pineapple cactus is found south of Tucson, in Pima and Santa Cruz counties, distributed 
at very low densities throughout the Altar and Santa Cruz valleys between the Baboquivari Mountains to 
the west and the Santa Rita Mountains to the east (USFWS 2007a). The USFWS does not know how 
many acres of suitable Pima pineapple cactus habitat are currently available, or how many acres existed 
historically, or why numerous acres of apparently suitable habitat within Pima and Santa Cruz counties 
are currently unoccupied by this species (USFWS 2007a, 2009). 



Status and Distribution in the Action Area 



RECENT SURVEYS 



In 2008, species-specific surveys for Pima pineapple cactus were conducted along a preliminary water 
pipeline corridor route (WestLand 2009a), which has since been dropped because it was decided that the 
water pipeline alignment should follow the TEP power line and secondary access road corridor. Hence, in 
2009, a new preferred corridor route was selected, and additional surveys were conducted (WestLand 
2009b) (Figure 12). The preferred 2009 corridor route extends from just east of the town of Sahuarita to 
the east side of Lopez Pass in the Santa Rita Mountains, a linear distance of approximately 22.4 miles. 
The width of the area surveyed by WestLand ranged from 150 feet to approximately 650 feet (the width 
of proposed surface disturbance within the survey corridor is expected to be approximately 50 feet). 
Approximately 18.5 miles of the preferred corridor route were surveyed in 2009; the easternmost 3.2 
miles were not surveyed because it was determined that the area has no potential for Pima pineapple 
cactus occurrence because of the presence of steep slopes, sandy washes, and bedrock.  
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Figure 12. Pima pineapple cactus locations. 
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The survey followed guidelines provided by USFWS in the document entitled Pima Pineapple Cactus 3 



Tier Survey Methods (Roller 1996). Surveyors walked parallel transects spaced approximately 15 feet 
apart in order to achieve 100% coverage of the survey area. The survey area was covered in a single pass. 
Coordinates for all Pima pineapple cactus found during the survey were entered into a handheld Trimble 
global positioning system (GPS) unit. Pima pineapple cacti were tagged with a unique number, and 
information was collected on the number of stems and general health of each plant.  



CURRENT STATUS AND DISTRIBUTION 



This species is not known or expected to occur within the mine footprint but is found at lower elevations 
west of the mine site, where the utility corridor is proposed. Forty-four living Pima pineapple cacti 
(Appendix E) have been found within the preferred TEP and water pipeline corridor (see Figure 12; 
WestLand 2009a, 2009b, 2010b). Given that the width of proposed surface disturbance within the survey 
corridor is 50 feet, it is likely that several of these cacti would be avoided during project construction. The 
total impact area (i.e., potentially suitable Pima pineapple cactus habitat along the selected alternative 
route) is estimated to be approximately 24.4 acres (8.4 permanent, 16.0 temporary). 



Southwestern Willow Flycatcher  



Listing Status  



The Southwestern Willow Flycatcher (Empidonax traillii extimus) was listed as endangered, without 
critical habitat, on February 27, 1995 (USFWS 1995b). Critical habitat was later designated on July 22, 
1997 (USFWS 1997d), and a correction notice was published in the Federal Register on August 20, 1997, 
to clarify the lateral extent of the designation (USFWS 1997e). On May 11, 2001, the 10th Circuit Court 
of Appeals set aside critical habitat in those states under the 10th Circuit Court’s jurisdiction (New 
Mexico), and the USFWS decided to set aside critical habitat in all other states (California and Arizona) 
until it could reassess the economic analysis. On October 19, 2005, the USFWS redesignated critical 
habitat for the Southwestern Willow Flycatcher (USFWS 2005c).  



A final recovery plan was released including detailed papers on management issues, describing the 
reasons for endangerment and the current status of Southwestern Willow Flycatcher, addressing important 
recovery actions, and providing recovery goals (USFWS 2002c). Recovery for the Southwestern Willow 
Flycatcher would be achieved by reaching numerical and habitat-related goals for specific management 
units established throughout the subspecies range and by establishing long-term conservation plans. The 
project footprint and action area are located in the Middle Gila–San Pedro Management Unit of the Gila 
Recovery Unit. 



Critical Habitat Designation 



A total of 737 river miles (totaling approximately 120,824 acres) across various counties in southern 
California, Arizona, New Mexico, southern Nevada, and southern Utah was included in the final critical 
habitat designation for Southwestern Willow Flycatcher (USFWS 2005c). The lateral extent of critical 
habitat includes areas within the 100-year floodplain. PCEs for Southwestern Willow Flycatcher are as 
follows (USFWS 2005c:60912):  



1.  Riparian habitat in a dynamic successional riverine environment (for nesting, foraging, 
migration, dispersal, and shelter) that comprises 



a.  Trees and shrubs that include, but are not limited to, willow species, box elder, 
saltcedar, Russian olive, cottonwood, stinging nettle, alder, ash, poison hemlock, 
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blackberry, oak, rose, false indigo, Pacific poison ivy, grape, Virginia creeper, 
Siberian elm, and walnut. 



b.  Dense riparian vegetation with thickets of trees and shrubs ranging in height from 
2 to 30 m (6–98 feet). Lower-stature thickets (2–4 m, or 6–13 feet tall) are found 
at higher elevation riparian forests, and tall-stature thickets are found at middle- 
and lower-elevation riparian forests;  



c.  Areas of dense riparian foliage at least from the ground level up to approximately 
4 m (13 feet) aboveground or dense foliage only at the shrub level, or as a low, 
dense tree canopy;  



d.  Sites for nesting that contain a dense tree and/or shrub canopy (the amount of 
cover provided by tree and shrub branches measured from the ground) (i.e., a tree 
or shrub canopy with densities ranging from 50%–100%); or 



e.  Dense patches of riparian forests that are interspersed with small openings of 
open water or marsh, or shorter/sparser vegetation that creates a mosaic that is 
not uniformly dense. Patch size may be as small as 0.1 hectare (0.25 acre) or as 
large as 70 hectare (175 acres). 



2.  A variety of insect prey populations found within or adjacent to riparian floodplains or 
moist environments, including flying ants, wasps, and bees; dragonflies; flies; true bugs; 
beetles; butterflies/moths and caterpillars; and spittlebugs. 



There is no designated critical habitat for this species within the action area; however, on August 15, 
2011, the USFWS proposed to revise designated critical habitat for the Southwestern Willow Flycatcher 
to add an additional 2,090 stream miles. One area proposed for critical habitat occurs within the action 
area along Cienega Creek from its confluence with Empire Gulch to its confluence with Stevenson 
Canyon (4.4 stream miles), where a Southwestern Willow Flycatcher was documented in 2001; therefore, 
proposed critical habitat within the action area may be considered occupied (Ellis et al. 2008) (Figure 13). 



Taxonomy 



The southwestern subspecies E. t. extimus described by Phillips (1948) has been accepted by most 
authors, and recent research (Paxton et al. 2008) concluded that it is genetically distinct from the other 
Willow Flycatcher subspecies (Sogge et al. 2010). The Willow Flycatcher subspecies are distinguished 
primarily by subtle differences in color and morphology and by habitat use, and the Southwestern Willow 
Flycatcher is one of four subspecies currently recognized (Sogge et al. 2010).  



Threats and Limiting Factors 



Reasons for the decline of the Southwestern Willow Flycatcher have been attributed primarily to loss, 
modification, and fragmentation of riparian breeding habitat, along with a variety of other factors, 
including loss of wintering habitat and brood parasitism by the brown-headed cowbird (Molothrus ater) 
(Sogge et al. 1997, 2010; USFWS 2002c). Habitat loss and degradation are caused by a variety of factors, 
including 1) urban, recreational, and agricultural development; 2) water diversion and groundwater 
pumping; 3) river channelization; 4) dam construction; 5) livestock grazing; and 6) fire. Fire is an 
increasing threat to Willow Flycatcher habitat, especially in monotypic saltcedar (Tamarix sp.) vegetation 
and where water diversions or groundwater pumping desiccates riparian vegetation. Feeding sites for 
cowbirds are enhanced by the presence of livestock and range improvements (such as water tanks and 
corrals), agriculture, urban areas, golf courses, bird feeders, and trash areas. Coupled with habitat 
fragmentation, proximity of cowbird feeding areas to flycatcher breeding habitat may lead to an increase 
in cowbird parasitism of flycatcher nests.  
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Figure 13. Southwestern Willow Flycatcher proposed critical habitat and Empire Gulch MAPS station. 
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Habitat 



The Southwestern Willow Flycatcher breeds in dense riparian habitats where surface water is present or 
where soil moisture is high enough to maintain the appropriate vegetation characteristics (Sogge et al. 
2010). These habitats primarily contain willow species (Salix spp.), including coyote willow (S. exigua) 
and Goodding willow, but typically also contain boxelder (Acer negundo), saltcedar, Russian olive 
(Elaeagnus angustifolia), live oak (Quercus agrifolia), buttonbush (Cephalanthus sp.), cottonwood 



(Populus spp.), alder (Alnus spp.), blackberry (Rubus ursinus), and stinging nettle (Urtica spp.) (Sogge et 
al. 1997, 2010). Based on the diversity of plant species and complexity of habitat structure, four basic 
habitat types are described for Southwestern Willow Flycatcher: monotypic willow, monotypic exotic, 
native broadleaf dominated, and mixed native/exotic (Sogge et al. 1997). Saltcedar, once believed by 
some to be a lower-quality habitat type than native vegetation, is an important component of the nesting 
and foraging habitat of Southwestern Willow Flycatcher in Arizona and other parts of its range (Smith et 
al. 2002; Sogge et al. 2005). In 2001 in Arizona, 323 of the 404 (80%) known flycatcher nests (in 346 
territories) were in saltcedar. Comparisons of reproductive performance, prey populations, and 
physiological conditions have demonstrated no difference between success rates for Southwestern Willow 
Flycatchers breeding in native habitats and those breeding in areas dominated by saltcedar (Sogge et al. 
2005). At Cook’s Lake Cienega, Southwestern Willow Flycatchers nested annually in young mesquites 
immediately adjacent to “traditional” nesting habitat (i.e., buttonbush, cottonwood, willow, and ash) from 
2004–2006 (Graber et al. 2007; personal communication, A. Graber, 2011). Also, Southwestern Willow 
Flycatchers were observed foraging in mesquite woodland located immediately adjacent to occupied 
nesting habitat in willows upstream of the San Manuel Interconnect Project area.  



Flycatcher territories and nests are typically in the vicinity of open water, cienegas, marshy seeps, or 
saturated soil, sometimes even in areas where nesting substrates are in standing water (Sogge et al. 2010). 
However, hydrologic conditions at a particular site can vary considerably in Arizona within and between 
years and at some locations, particularly during drier years, water or saturated soil is only present early in 
the breeding season (i.e., May and part of June). The total absence of water or visibly saturated soil has 
been documented at several occupied sites where the river channel has been modified (e.g., pilot channels 
have been created), where subsurface flows have been modified (e.g., agricultural runoff), or as a result of 
changes in river channel configuration after flood events. Southwestern Willow Flycatcher habitat is 
dynamic and can change rapidly for a variety of reasons, including changes in vegetation conditions 
resulting from natural vegetation succession, establishment of saltcedar habitat, and changes in river 
channel location and floodplain width (Finch and Stoleson 2000). Over-mature or young habitat, not 
suitable for nesting, can be occupied and used for foraging and shelter by migrating, breeding, dispersing, 
or nonterritorial flycatchers (McLeod et al. 2005). This bird is insectivorous, collecting flying insects by 
sailing (flying out short distances from perch) and, to a lesser extent, hovering and gleaning; it also 
sometimes consumes berries and seeds (AGFD 2002b). 



Reproductive Biology 



Throughout its range, the Southwestern Willow Flycatcher arrives on breeding grounds in late April and 
May, nesting begins in late May and early June, and young fledge from late June through mid-August 
(Sogge et al. 2010). Typically, one brood is raised per year, but birds have been documented raising two 
broods in a single season and re-nesting after a failure.  



Rangewide Distribution and Abundance 



The breeding range of the Southwestern Willow Flycatcher includes southern California, Arizona, New 
Mexico, southwestern Colorado, western Texas, and extreme southern portions of Nevada and Utah, 
although recent breeding records from western Texas are lacking (Sogge et al. 2010; Unitt 1987). Records 











Draft Biological Assessment 



72 



of probable breeding Southwestern Willow Flycatchers in Mexico are restricted to extreme northern Baja 
California and Sonora. All Willow Flycatcher subspecies winter in the subtropical and tropical regions of 
southern Mexico, Central America, and northern South America, but the Southwestern Willow Flycatcher 
appears to be largely restricted to the center of the winter range in the vicinity of Costa Rica. The survival 
and recovery of the Southwestern Willow Flycatcher appears to be dependent on populations that are 
distributed fairly close together throughout the range, functioning as a group of metapopulations (USFWS 
2002c). In Arizona, AGFD has documented frequent between-year movements within and between study 
areas (Graber et al. 2007).  



It is difficult to determine the total number of flycatcher territories since not all sites are surveyed 
annually, but the rangewide population of the Southwestern Willow Flycatcher has been estimated to be 
between 500 and 1,000 pairs (Durst et al. 2008; Unitt 1987). From 1993 to 2007, there were 288 known 
Southwestern Willow Flycatcher breeding sites (where a resident flycatcher had been detected) and an 
estimated 1,299 territories in California, Nevada, Arizona, Utah, New Mexico, and Colorado. However, 
since 1993, 142 sites once known to have nesting flycatchers are no longer presently occupied by 
breeding birds (Durst et al. 2008). Sampling errors may bias population estimates (e.g., incomplete survey 
effort, double-counting males and/or females, composite tabulation methodology, natural population 
fluctuation, and random events), and it is likely that the total breeding population of Southwestern Willow 
Flycatcher fluctuates. Although population numbers have increased since the Southwestern Willow 
Flycatcher was listed, after nearly a decade of intensive surveys the current numbers barely exceed the 
upper limit of the 1987 estimate. About 57% of the 1,299 territories currently estimated throughout the 
range of the subspecies are located along five major rivers (Gila, Rio Grande, Colorado, Santa Ana, and 
San Pedro).  



Arizona Distribution and Abundance 



The steepest decline in the population level of E. t. extimus has likely occurred in Arizona (Unitt 1987). 
Historical records for Arizona indicate that the former range of the Southwestern Willow Flycatcher 
included portions of all major river systems (Colorado, Salt, Verde, Gila, Santa Cruz, and San Pedro) and 
major tributaries, such as the Little Colorado River and headwaters and the White River. In 2005, 483 
territories were known from 47 sites along 15 drainages (English et al. 2006). The lowest elevation at 
which territorial pairs were detected in 2005 was 459 feet above mean sea level along the Lower 
Colorado River; the highest elevation was near Hereford Bridge along the upper San Pedro River (4,150 
feet above mean sea level). In 2006, there were 351 flycatcher territories, with 276 pairs documented at 
39 sites (the remaining 75 territories were classified as lone males, although undetected mates may have 
been present) (Graber et al. 2007).  



In 2005, the largest concentrations of breeding Willow Flycatchers in Arizona were: near the San Pedro–
Gila river confluence; at the Salt River and Tonto Creek inflows to Roosevelt Lake; Big Sandy River, 
Wikieup; Gila River, Safford area; Verde River, Horseshoe Lake; Topock Marsh on the Lower Colorado 
River; and Alamo lake on the Bill Williams River (includes lower Santa Maria and Big Sandy river sites) 
(English et al. 2006). Roosevelt Lake and the San Pedro–Gila river confluence made up 70% (338 of the 
483 territories) of the documented Arizona records in 2005. In 2006, the major concentrations at low 
elevations occurred at the Roosevelt Lake complex (Salt River study area and Tonto Creek study area), 
the San Pedro–Gila river complex (San Pedro River study area and Gila River study area), and the Gila-
Safford area (Graber et al. 2007). During the 2006 survey effort, 70% of all documented flycatcher 
territories were concentrated in three areas of the state: the Roosevelt Lake complex (31%), San Pedro 
River/Gila River complex (20%), and the Gila-Safford area (19%). While Southwestern Willow 
Flycatcher numbers increased significantly in Arizona from 1996 to 2006 (145–351 territories), the 2006 
survey effort (Graber et al. 2007) documented an 11% statewide decline in territories compared with 2005 
numbers (483–351), the largest “actual” decline in flycatcher territories during that period being at the 
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Roosevelt Lake complex. The distribution of flycatchers throughout the state has changed little; since 
listing, the majority of known territories in Arizona have been at two locations: Roosevelt Lake and the 
San Pedro–Gila river confluence. Consequently, population stability in Arizona is believed to be largely 
dependent on these two large populations, and catastrophic events at either location could greatly change 
the status and long-term survival of the Southwestern Willow Flycatcher. 



Status and Distribution in the Action Area 



Between 1993 and 2006, AGFD conducted Southwestern Willow Flycatcher distribution and abundance 
surveys along five reaches of Cienega Creek (in order from upstream to downstream, are Empire/ 
Cienega–Cienega Creek, Cienega Creek near Cross Hill, Cienega Narrows, Cienega Creek–Narrows to 
Coldwater, and Cienega Creek) (Ellis et al. 2008). The only reach of Cienega Creek in which resident 
Southwestern Willow Flycatchers were documented was the uppermost reach (Cienega Creek), where a 
pair and nest were located in 2001 (within the proposed designated critical habitat area shown on Figure 
13); however, resident Southwestern Willow Flycatchers have not been found along this reach before or 
since 2001. Two migrant Southwestern Willow Flycatchers were documented in the same reach of 
Cienega Creek – one in 1999 and one in 2003. A Willow Flycatcher (Empidonax traillii) was documented 
at the Empire Gulch Monitoring Avian Productivity and Survivorship (MAPS) station in July 2006 
(Institute for Bird Populations 2006) (Figure 13).  In 2011, Willow Flycatchers were documented at the 
Empire Gulch MAPS station with “fitz-bew” calls in June, and an after-hatch-year bird was netted in 
June, and a hatch-year bird was netted in August (personal communication, Marcia Radke, Bureau of 
Land Management, Sierra Vista Office, 2012). Thus, Willow Flycatchers were listed as “likely breeder” 
for the 2011 year status for the Empire Gulch MAPS station; however, hatch-year individuals have been 
known to disperse or migrate as soon as early August (personal communication, Mary Anne McLeod, 
Senior Avian Biologist, SWCA Environmental Consultants, 2012). A Southwestern Willow Flycatcher 
habitat inventory in Las Cienegas NCA in 2000 identified 4 stream miles of suitable habitat and 9.5 miles 
of potential habitat for the species (Bodner and Simms 2008). 



EFFECTS ANALYSIS  



The primary purpose of this BA is to determine the character of the effects, if any, to the species present 
in the action area. As noted in the USFWS Consultation Handbook, “no effect” determinations are 
appropriate where the proposed action will not affect a listed species or designated critical habitat. Where 
species are not present in the action area and no effects are reasonably certain to occur to the species, “no 
effect” is the appropriate determination for the site. The Consultation Handbook clarifies that a “may 
affect, not likely to adversely affect” determination is appropriate where effects on listed species are 
“expected to be discountable, insignificant, or completely beneficial.” The Consultation Handbook further 
explains that “insignificant effects relate to the size of the impact and should never reach the scale where 
take occurs.” Conversely, where an effect is not discountable, insignificant, or completely beneficial or 
anticipated take is likely to occur as a result of the proposed action, the appropriate determination will be 
“may affect, likely to adversely affect.” 



The Ninth Circuit Court of Appeals has established precedent upholding “no effect” determinations where 
species were not found to occur within the project areas. See, for example, Southwest Center for 
Biological Diversity v. U.S. Forest Serv., 100 F.3d 1443 (9th Cir. 1996) (upholding a Forest Service “no 
effect” determination where no Mexican Spotted Owls occurred in the vicinity of a timber sale). If the 
species is not found in the project area and no critical habitat is present, ESA Section 7 obligations do not 
apply (Defenders of Wildlife v. Flowers, 414 F.3d 1066 [9th Cir. 2005]). The Ninth Circuit has rejected 
attempts to apply the ESA where a species’ presence in the project area was speculative and not based on 
the best available scientific data (see Arizona Cattle Growers Ass’n v. U.S. Fish and Wildlife Serv., 273 
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F.3d 1229 [9th Cir. 2001]; Defenders of Wildlife v. Bernal, 204 F.3d 920 [9th Cir. 2000]). Unless habitat 
has been designated critical habitat, the mere fact that habitat exists in the action area and could possibly 
be used by a species in question is irrelevant to the effects analysis. Speculation that a species might 
potentially use an area or that an effect might occur is insufficient for consideration of effects. Similarly, 
concerns that a species may avoid an area that they have not been known to use recently is speculative 
and fails to meet the “reasonably certain to occur” standard. The ESA does not protect habitat that may 
potentially be used by a listed species. 



The standard for determining whether or not an effect should be considered in the effects analysis is 
whether such effect is “reasonably certain to occur” (see 50 CFR 402.02, “Interagency Cooperation;” 
Final Rule, 51 Federal Register 19926, 19993–19934 [June 3, 1986]). Only those effects that are 
reasonably certain to occur are relevant to the effects analysis. That an effect is possible does not meet 
this standard; it must be shown that such effect is reasonably certain to occur to warrant consideration 
under ESA Section 7. The effects analysis must address the direct, indirect, interrelated, interdependent, 
and cumulative effects of an action. 



A direct effect is the direct or immediate effect of the project on a species or its habitat, whether 
beneficial or adverse. Direct effects result from the action and include the direct effects of interrelated 
actions and interdependent actions. Direct effects occur at or very close to the time of the action itself. 
Interrelated projects include other projects or activities that are part of a larger project and depend on the 
larger project for their justification (i.e., the proposed action would not occur without the larger project). 
Interdependent projects have no independent utility apart from the proposed action (i.e., other projects 
would not occur without the proposed action). Indirect effects are caused by the action and occur later in 
time after the action is completed. Cumulative effects include the effects of future tribal, state, local, or 
private actions that are reasonably certain to occur within the area of the federal action subject to 
consultation (50 CFR 402.02). Cumulative effects are considered together with the effect of the federal 
action under consultation by USFWS to determine whether the effects of the federal action are likely to 
jeopardize the continued existence of a listed species. Other future federal actions that may affect a listed 
species would be subject to consultation requirements established in Section 7 of the ESA and therefore 
are not considered cumulative effects of the proposed action.  



Impacts to Biological Resources in Addition to the Direct 
Impacts Resulting from Mining Activities On-Site  



In order to conduct an effects analysis for biological resources, there are many other resource impacts that 
must be analyzed, including the impacts of changes to noise, vibrations, light, air quality, groundwater, 
and surface water. Indirect impacts of noise, vibration, dust, and light could occur resulting from mining 
and transportation activities. The temporal analysis period includes 24 hours of light and noise for at least 
20 years. Light from artificial illumination at night would create a “perpetual full moon” situation, which 
could disrupt animal species, resulting in changes in dispersal, reproductive behavior, communication 
patterns, and decreased foraging success (Longcore and Rich 2004). Similarly, noise and vibrations from 
construction of the mine or blasting would disturb animals, likely causing changes in dispersal, 
reproductive behavior, communication patterns, decreased foraging success, and increased predation 
(NoiseQuest 2011). Plants growing in the action area outside the mine footprint may experience indirect 
effects, such as fugitive dust. Physical effects of windborne fugitive dust on plants may include blockage 
and damage to stomata and shading and abrasion of the plant surface, which could result in reduced 
photosynthetic activity (Goodquarry 2011). The magnitude of impacts from noise, vibration, dust, and 
light are uncertain, but these impacts are expected to decrease as the distance from the mine increases.   
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There is significant uncertainty associated with the modeled surface water and groundwater impacts to 
Davidson Canyon, Empire Gulch, and Cienega Creek. This uncertainty is associated with the conceptual 
hydrologic framework, the time frame involved, and the magnitude of the modeled impact. 



• Conceptual hydrologic framework. While modeled as one large regional aquifer, the hydrologic 



connection between the fractured bedrock aquifer that will be dewatered during mine operations 
and by evaporation from the mine pit lake, and the basin fill aquifer through which Cienega Creek 
flows, is poorly understood. Modeled impacts could be either less or more, depending on the 



nature of the hydrologic connection between these two aquifers, and the nature of the connection 
of Cienega Creek with the basin fill aquifer. 



• Time frames. The modeled reductions in base flow are predicted to occur 1,000 years in the future. 



The farther into the future modeling is conducted, the greater the potential that small variations in 
modeling parameters can result in large errors in prediction. While modeling was conducted to 
1,000 years in order to allow the aquifer to come to equilibrium, impacts predicted over this long 



time frame are speculative, and impacts to streamflow are less speculative for shorter modeled 
time frames. No impacts are modeled to occur until approximately 50 years after closure of the 
mine, and impacts over this time frame are more reasonably predicted by the groundwater models. 



Impacts modeled at 150 years to 1,000 years into the future are much more uncertain. 



• Magnitude of impact. The amounts of drawdown that would result in this reduction are extremely 
small, and in fact are smaller than the margin of error for the models. For instance, the 



Montgomery Mine Site model predicts a drawdown less than 0.01 foot in Cienega Creek; this 
same threshold was used as the convergence criteria for the model. This means that changes in 
water level less than 0.01 foot were considered irrelevant to the model solution. The modeled 



results must be placed in context of the uncertainty associated with such small values.  



While it may be possible to use the existing models to speculate on effects to listed species hundreds of 
years into the future, such an exercise would not be particularly useful or informative. The uncertainty 
associated with the models themselves (identified above), combined with the unpredictable nature of 
distant future resource conditions would prohibit any meaningful analysis of effects to individual species. 
For the analyses that follow, we attempt to fully disclose the predicted changes in groundwater hydrology 
and stream flow identified by the models, but our analysis of direct and indirect effects to individual 
species does not rely heavily on the very long term modeling results, especially those extending beyond 
50 years after mine closure. Additionally, the actual impacts of groundwater drawdown, combined with 
the impacts of global climate change over time within the action area, are uncertain.  



Biophysical Features  



The greatest impacts to topography would be caused by the tailings, waste rock, and heap leach piles, 
which require blading and filling of numerous canyon bottoms and changing landforms from natural 
undulating topography to monolithic, relatively flat-topped, benched or terraced industrial shapes, and the 
open pit. The modified topography would contrast with the existing landscape in the short and long term 
because landforms would not blend into the natural landscape.  



The following is a summary of impacts to key water resource characteristics:  



• At the mine site, dewatering during active mine life would cause water losses from the regional 
aquifer, composed of both fractured rock near the mine site and basin fill in the Cienega Creek 
basin. These water losses would be perpetuated after closure of the mine because of evaporation 
from a pit lake that would form. It would take hundreds of years for the aquifer to equilibrate to 
these changes.  
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• Groundwater drawdown greater than 100 feet is expected to occur in the immediate vicinity of the 
site. Less drawdown would occur to the north along Davidson Canyon, to the east toward Cienega 
Creek, and to the south toward Empire Gulch. Drawdown estimates vary between models.  



• There are two springs (Reach 2 and Escondido Springs) that support surface flow in Davidson 
Canyon. These springs most likely are not connected to the regional aquifer, although this is not 
known with certainty. Davidson Canyon is expected to experience a 10% reduction in surface flow 
in this reach, which could impact these springs. The regional aquifer is modeled to experience 
drawdown at Reach 2 Spring (less than 5 feet), which could also reduce flow if the spring is 
connected to the regional aquifer. Groundwater drawdown and reduction of ephemeral storm flow 
would likely impact riparian vegetation.  



• Stormwater flows are expected to decrease by less than 5% at the confluence of Davidson Canyon 
and Cienega Creek and by less than 1% below the confluence within Cienega Creek, hence 
reducing surface water at these reaches. 



• Hydroriparian and mesoriparian habitat is considered the most likely to be impacted by potential 
changes in groundwater level. Based on Pima County mapping, the amount of hydroriparian and 
mesoriparian habitat along Davidson Canyon is approximately 17.2 acres. WestLand estimates the 
amount of Class V habitat along Davidson Canyon as 204.7 acres, along approximately 4.4 linear 
miles. Based on field investigations, WestLand (2011c) indicates that these areas reflect 
mesoriparian habitat. Aside from these mesoriparian areas, WestLand identified an additional 
471.2 acres of xeroriparian areas (identified as Class II through IV) in Davidson Canyon. These 
areas could be impacted by reductions in surface water flow. WestLand (2011c) conducted an 
analysis specific to the likely effects of the mine on riparian habitat along Davidson Canyon. The 
following summarizes their conclusions:  



o While xeroriparian vegetation in upper Davidson and lower Barrel canyons will be 
affected and could experience sublethal effects that include canopy dieback, the upland-
associated species that characterize these habitats are better able to withstand fluctuations 
in water availability. The isolated pockets of mesic vegetation in upper Davidson 
Canyon, however, are expected to experience greater sublethal effects and could 
experience mortality. As a consequence, species composition of these areas could change 
and habitats identified as either transitional between xeroriparian and mesoriparian or 
mesoriparian in character could become decidedly xeroriparian in nature.  



• Impacts are expected to be negligible and immeasurable in Cienega Creek until at least 50 years 
after mine closure (reduction of 0.01 cubic feet per second). Drawdown could reduce surface flow 
by up to 0.04 cubic feet per second after 150 years and could reduce surface flow by up to 0.09 
cubic feet per second after 1,000 years after mine closure. On average, this represents only 1% to 
3% of annual flow after 1,000 years; however, impacts could be much greater during critical 
periods of low flow. During critical times of the year (May and June), even small flow reductions 
could cause some portions of Cienega Creek to stop flowing. Overall, the modeled decreases in 
groundwater (less than 1 foot) would occur over a long period of time and are unlikely to cause 
large changes in riparian vegetation extent or health; however, the reduction in stream flow could 
impact aquatic species needing standing or flowing water. 



• Based on Pima County mapping, the amount of hydroriparian and mesoriparian habitat along 
Cienega Creek between the confluence with Gardner Canyon and the confluence with Davidson 
Canyon is approximately 490.9 acres. Hydroriparian and mesoriparian habitat is considered the 
most likely to be impacted by potential changes in groundwater level.  



• Impacts are expected to be negligible and immeasurable in the field at Upper Empire Gulch 
Springs until at least 150 years after mine closure. Groundwater drawdown would likely cause die-
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back in some riparian vegetation and would reduce spring or surface flow. Based on Pima County 
mapping the amount of hydroriparian and mesoriparian habitat in Empire Gulch is approximately 
58.3 acres.  



• Impacts are expected to be negligible and immeasurable in the field in Lower Gardner Canyon 
until at least 150 years after mine closure. Groundwater drawdown would likely cause die-back in 
some riparian vegetation and would likely reduce spring or surface flow. Based on Pima County 
mapping the amount of hydroriparian and mesoriparian habitat in Lower Gardner Canyon is 
approximately 139.6 acres.  



• Springs would be impacted by surface disturbance and by drawdown in the regional aquifer. 
Specifically, impacts to Scholefield No. 1 and Fig Tree springs are likely to occur within the active 
life of the mine as a result of drawdown in the regional aquifer. Four additional locations within 
the action area (but outside the fence line) are fed by groundwater (Box Canyon – Dam Structure, 
Empire Gulch, Well in Ophir Gulch, and South Sycamore Canyon), and impacts to these areas 
could start as soon as by the end of active mining to as late as 150 years after closure of mine. 
Approximately 0.8 acre of riparian vegetation associated with these springs likely would be lost 
completely (WestLand 2010b).  



• Stock tanks would be impacted by surface disturbance, but reductions in surface water flow are not 
expected to affect the use of stock tanks nor any vegetation adjacent to stock tanks.  



Springs, stock tanks, and seeps provide habitat for aquatic plant and animal species within the action area. 
The preferred alternative would directly impact 12 springs and seeps because they occur within the 
proposed footprint of the mine and would indirectly impact 52 springs and seeps in the action area owing 
to groundwater drawdown associated with the mine pit. The areas to be potentially impacted by this 
project include downstream impacts to springs and drainages receiving surface water discharge from the 
mine site, including Davidson Canyon wash to the confluence with lower Cienega Creek, and springs and 
seeps within the area of projected groundwater drawdown associated with the mine pit. Springs and seeps 
are affected not only by groundwater level changes but also by the footprint of the preferred alternative. 
The preferred alternative would directly impact 19 stock tanks because they occur within the footprint of 
the proposed mine.  



The results of geochemical modeling for the mine pit lake and studies of the expected water quality from 
heap leach seepage indicate that various contaminant levels that would result from these mining processes 
may exceed aquifer or surface water quality standards for wildlife. The mine pit lake water quality could 
exceed standards for silver, cadmium, lead, copper, mercury, selenium, and zinc. Silver is known to be a 
bactericide and is toxic to aquatic species. Cadmium is highly toxic to wildlife, is carcinogenic and 
teratogenic, and can have sublethal and lethal effects at low environmental concentrations. It affects 
respiratory functions, enzyme levels, muscle contractions, growth reduction, and reproduction. Cadmium 
is known to bioaccumulate in the food chain. Lead is carcinogenic and adversely affects reproduction, 
liver and thyroid function, and disease resistance. The main potential ecological impacts result from direct 
exposure of algae, invertebrates, and freshwater fish and amphibians. It can be bioconcentrated from 
water but does not bioaccumulate. Copper is highly toxic in aquatic environments and affects fish, 
invertebrates, and amphibians. A portion of mercury released into the environment is transformed by 
abiotic and biotic chemical reactions to organic derivatives, such as methylmercury, which 
bioaccumulates in individual organisms, biomagnifies in aquatic food chains, and is the most toxic form 
of mercury to which wildlife are exposed. Risks from selenium are primarily associated with aquatic 
species. Selenium is a bioaccumulative pollutant, and aquatic life is exposed to selenium primarily 
through diet. Risks stem from aquatic life eating food that is contaminated with selenium, rather than 
from direct exposure to selenium in the water. Zinc can adversely affect growth, survival, and 
reproduction in aquatic species.  
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Mine adits and shafts provide roosting habitat for bats. The preferred alternative would directly impact 22 
mine adits and shafts in the action area because they occur within the footprint of the proposed mine. 
Construction and operation of the mine pit, tailings, waste rock, and leach facilities may result in the loss 
of mine adits and shafts.  



Vegetation Communities  



Vegetation communities would be disturbed by construction, operation, and maintenance activities that 
remove existing vegetation. Permanent, direct impacts to vegetation communities from the preferred 
alternative would result from the removal of approximately 7,016 acres of vegetation: 3,310 acres of 
semidesert grassland, 3,472 acres of Madrean evergreen woodland, 0 (no) acres of Chihuahuan 
desertscrub, and 77 acres of riparian vegetation. Although the Sonoran desertscrub biotic community is 
located outside the analysis area, there are portions of the analysis area that exhibit characteristics of 
Sonoran desertscrub that may be directly or indirectly impacted by the proposed project. Groundwater 
drawdown would be expected to cause reduction in the health and extent of riparian vegetation. 
Additionally, the preferred alternative may create conditions conducive to the introduction, establishment, 
and/or spread of nonnative species, which may out-compete native vegetation and degrade plant 
communities within the entire action area.  



Species 



Chiricahua Leopard Frog 



SPECIES-SPECIFIC CONSERVATION MEASURES 



Rosemont Copper proposes the following conservation measures to minimize the effects of the project on 
Chiricahua Leopard Frogs and Chiricahua Leopard Frog habitat: 



• Measures that have already been implemented during the summer 2011 pre-monsoon season at the 
known tanks that support breeding populations of Chiricahua Leopard Frogs include coordination 
for the management of the Greaterville Tank to keep sufficient water in the tank; installation of 
stormwater best management practices along the drainage that feeds the Greaterville Tank to 
reduce ash runoff (from an approximately 1,200-acre fire in the area in summer 2011) to the tank 
and frogs therein; and installation of a pipeline to keep sufficient water in the West California 
Gulch Tank. 



• The enhancement of two tanks either in the Greaterville area or on the Rosemont holdings for 
habitat creation outside the mine footprint. 



• Management of up to two stock tanks to continue to support existing breeding populations in the 
Greaterville area (Thurber Ranch) (also in Recovery Unit 2). Management efforts could include 
maintaining water levels, creating greater structural heterogeneity around tank with some deep and 
shallow water areas, and fencing to manage cattle use/non-use and vegetation choking.  



DIRECT AND INDIRECT EFFECTS 



Project activities would result in direct effects on Chiricahua Leopard Frogs. Two aquatic sites within the 
footprint of the proposed mine, Lower Stock Tank and East Dam, were known to have been occupied by 
Chiricahua Leopard Frogs in 2008 (WestLand 2009b). The Lower Stock Tank will be removed as a result 
of mine operations. The East Dam location occurs within the fence line of the preferred alternative; 
however, it is unclear what activities would occur at this location. Additionally, the three nearest 
occurrences of Chiricahua Leopard Frogs to the proposed fence line of the preferred alternative are within 
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0.3 mile, which is within the overland dispersal range of this species. Therefore, direct effects could occur 
when frogs disperse to and from aquatic sites from within the action area into the fence line of the 
preferred alternative because they could be crushed or disturbed as they disperse across roads or through 
areas of moving equipment or other mining-related activities. No direct effects resulting from interrelated 
and interdependent actions are anticipated. 



Any individuals present adjacent to the mine footprint would experience indirect effects from light, noise, 
and vibrations. Light from artificial illumination at night would create a “perpetual full moon” situation, 
which could disrupt this nocturnal frog species, resulting in changes in dispersal, reproductive behavior, 
communication patterns, and decreased foraging success (Longcore and Rich 2004). Similarly, noise and 
vibrations from construction of the mine or blasting would disturb Chiricahua Leopard Frogs, likely 
causing changes in dispersal, reproductive behavior, communication patterns, decreased foraging success, 
and increased predation (NoiseQuest 2011). The magnitude of impacts from noise, vibration, and light are 
uncertain, but these impacts are expected to decrease as the distance from the mine increases.   



As a result of groundwater drawdown, the amount or volume of water within perennial pools could 
decrease which could result in indirect effects to Chiricahua Leopard Frogs through long-term habitat 
alteration that could cause die-back in some riparian vegetation resulting in indirect impacts to Chiricahua 
Leopard Frogs breeding and foraging within these areas. Chiricahua Leopard Frogs have been 
documented within the action area in four locations that are fed by groundwater and where groundwater 
drawdown is possible:13 Empire Gulch, Box Canyon – Dam Structure, Well in Ophir Gulch, and South 
Sycamore Canyon. Groundwater flow models were designed to simulate conditions prior to pit 
development, during pit dewatering, and for a 1,000-year postclosure period of groundwater level 
recovery and potential pit lake development (Montgomery and Associates Inc. 2010; Tetra Tech 2010b), 
and it was determined that groundwater level drawdown could result in the dewatering of key breeding 
sites and other streams, seeps, and springs that support, or that may support, breeding frogs. These 
indirect impacts are anticipated to be negligible and immeasurable until at least 150 years after project 
closure at Empire Gulch, Box Canyon – Dam Structure, Well in Ophir Gulch, and South Sycamore 
Canyon and in Cienega Creek until at least 50 years after mine closure.,  



Impacts to water quality and/or disruption of surface water flow resulting from the capture of runoff in the 
pit are only expected to occur along the Barrel Canyon drainage through Davidson Canyon to its 
confluence with Cienega Creek. The Chiricahua Leopard Frog is not known to currently occur in any of 
these reaches; however, lower Davidson Canyon Creek may provide suitable habitat for this species 
during high-water events, when Chiricahua Leopard Frogs are able to move upstream to temporary pools 
downstream of the head cut barrier to movement.  



Thus, according to the models developed to predict groundwater drawdown, simultaneous or short term 
impacts to Chiricahua Leopard Frogs are not anticipated as a result of groundwater drawdown. The 
uncertainty involved with modeling at this time frame combined with the small predicted magnitude of 
effects renders any analysis of future effects to individual populations of Chiricahua Leopard Frogs 
problematic. While we can predict (albeit with limited precision) that groundwater and surface water 
flows may be affected many decades into the future, we cannot predict how these changes would interact 
with or affect populations of Chiricahua Leopard Frogs whose future status and distribution are entirely 
unknown; therefore, we cannot conclude that these future indirect effects are reasonably certain to occur. 



Indirect effects on Chiricahua Leopard Frogs could also result from prey species of the Chiricahua 
Leopard Frog experiencing the same direct and indirect effects as the frog from project activities, hence 



                                                      
13 The term “possible” means there is definitely enough drawdown to impact a spring, but the water source of the 
spring is unknown. If the spring arises from the regional aquifer, then it would be impacted; however, if it is a 
localized spring that is not connected to the regional aquifer, then it may not be impacted at all. 
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altering their predator-prey relationships. Additionally, because the mine pit lake water quality could 
exceed wildlife standards for three contaminants that are known to bioaccumulate (i.e., cadmium, 
mercury, and selenium), indirect effects on this species could occur from eating aquatic invertebrates 
originating from the mine pit lake. The results of geochemical modeling for the mine pit lake and studies 
of the expected water quality from heap leach seepage indicate that various contaminant levels that would 
result from these mining processes may exceed aquifer or surface water quality standards for wildlife. 
Cadmium is highly toxic to wildlife, is carcinogenic and teratogenic, and can have sublethal and lethal 
effects at low environmental concentrations. It affects respiratory functions, enzyme levels, muscle 
contractions, growth reduction, and reproduction. Cadmium is known to bioaccumulate in the food chain. 
A portion of mercury released into the environment is transformed by abiotic and biotic chemical 
reactions to organic derivatives, such as methylmercury, which bioaccumulates in individual organisms, 
biomagnifies in aquatic food chains, and is the most toxic form of mercury to which wildlife are exposed. 
Risks from selenium are primarily associated with aquatic species. Selenium is a bioaccumulative 
pollutant, and aquatic life is exposed to selenium primarily through diet. Risks stem from aquatic life 
eating food that is contaminated with selenium, rather than from direct exposure to selenium in the water.  



Within the portions of the action area that include proposed critical habitat for the Chiricahua Leopard 
Frog, it is possible that this project could indirectly impact some of the PCEs of critical habitat for this 
species within those areas. Chiricahua Leopard Frogs are known to occur at seven locations within 
proposed critical habitat within the action area. Cover vegetation at the edge of stock tanks in proposed 
critical habitat could be negatively impacted by windborne fugitive dust coating leaves, resulting in 
reduced photosynthetic activity. Physical effects of dust on plants may include blockage and damage to 
stomata, shading, abrasion of leaf surface or cuticle, and cumulative effects (e.g., drought stress on 
already stressed species) (Goodquarry 2011). There are two known Chiricahua Leopard Frog locations in 
proposed critical habitat that are supported by groundwater: Ophir Gulch Well and Empire Gulch Springs. 
Groundwater drawdown at these locations, hence indirect effects to frogs at these locations, is not 
anticipated to begin until 50 to 150 years after project closure. It is possible that the proposed mine and 
associated disturbances could also result in increases in populations of nonnative species and could create 
conditions suitable for the presence of chytridiomycosis.  



CUMULATIVE EFFECTS 



Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably 
certain to occur in the action area considered in this biological opinion. Future Federal actions that are 
unrelated to the proposed action are not considered in this section because they require separate 
consultation pursuant to Section 7 of the ESA. Continued road maintenance, grazing activities, and 
recreation in the action area, current and future development, other nearby mining projects, and other 
various activities in the surrounding area on non-federal lands, combined with the expected effects from 
the proposed project, such as groundwater drawdown and associated loss or fragmentation of habitat 
(including riparian), and noise, air, and light pollution, could cumulatively affect the Chiricahua Leopard 
Frog and its habitat. 



DETERMINATION OF EFFECT 



The project may affect, and is likely to adversely affect, the Chiricahua Leopard Frog. The project is not 
likely to result in the destruction of proposed critical habitat for the Chiricahua Leopard Frog. 
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Gila Chub 



SPECIES-SPECIFIC CONSERVATION MEASURES  



There are no species-specific conservation measures proposed for this species. 



DIRECT AND INDIRECT EFFECTS 



Direct effects on the Gila Chub are not anticipated as a result of this project because there is no habitat or 
known occurrences of this species within the footprint of the proposed mine, and no direct effects 
resulting from interrelated and interdependent actions are anticipated. Furthermore, impacts to water 
quality and/or disruption of surface water flow resulting from the capture of runoff in the pit are only 
expected to occur along the Barrel Canyon drainage through Davidson Canyon to its confluence with 
Cienega Creek, and the Gila Chub is not known to occur in any of these reaches, nor are any of these 
reaches expected to provide suitable habitat for this species. No Gila Chub were recorded during fish 
surveys just downstream in Cienega Creek from 2002–2010.  



Gila Chub are known to occur in Cienega Creek approximately 1 mile upstream of the confluence with 
Davidson Canyon (in 2009 and 2010). The small numbers of this species in the population upstream of 
the confluence of Davidson Canyon and Cienega Creek have not populated the pool downstream of the 
confluence in the years in which it has been surveyed (2007–2010); therefore, indirect effects on the Gila 
Chub from the reduction of stormwater flows by less than 5% at the confluence of Davidson Canyon and 
Cienega Creek and by less than 1% below the confluence within Cienega Creek are not reasonably certain 
to occur because there are no occurrence records of this species at or immediately below this confluence. 



Indirect effects to Gila Chub may occur within the action area further upstream in Cienega Creek and in 
Empire where groundwater drawdown is modeled to occur (Montgomery and Associates Inc. 2010; Tetra 
Tech 2010b). As a result of groundwater drawdown, the amount or volume of water within perennial 
pools could decrease which could result in indirect effects to Gila Chub breeding and foraging in these 
areas. Indirect effects on Gila Chub could also result from prey species of the Gila Chub experiencing the 
same indirect effects as the fish from groundwater drawdown, hence altering their predator-prey 
relationships. These indirect impacts are anticipated to be negligible and immeasurable until at least 150 
years after project closure at Empire Gulch and in Cienega Creek until at least 50 years after mine 
closure.  



Thus, according to the models developed to predict groundwater drawdown, simultaneous or short term 
impacts to Gila Chub are not anticipated as a result of groundwater drawdown. The uncertainty involved 
with modeling at this time frame combined with the small predicted magnitude of effects renders any 
analysis of future effects to individual populations of Gila Chub problematic. While we can predict (albeit 
with limited precision) that groundwater and surface water flows may be affected many decades into the 
future, we cannot predict how these changes would interact with or affect populations of Gila Chub 
whose future status and distribution are entirely unknown; therefore, we cannot conclude that these future 
indirect effects are reasonably certain to occur. 



The action area also includes portions of designated critical habitat for the Gila Chub, and it is possible 
that within those areas this project could directly and indirectly impact some of the PCEs of critical 
habitat for this species. The project will impact water quality, one of the PCEs of Gila Chub designated 
critical habitat, at the confluence of Davidson Canyon with Cienega Creek, although this reach is dry for 
most of the year. The water quality PCE includes reduced levels of contaminants (including sediments), 
and adequate levels of pH, dissolved oxygen, and conductivity. Surface water models indicate that project 
activities will result in a 3.8% decrease of sediment yield at the confluence of Davidson Canyon and 
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Cienega Creek. The project also will impact water quantity, one of the PCEs of Gila Chub designated 
critical habitat, within Cienega Creek and Empire Gulch. As previously stated, groundwater drawdown is 
anticipated to be negligible and immeasurable until at least 150 years after project closure at Empire 
Gulch and in Cienega Creek until at least 50 years after mine closure, which could decrease the amount or 
volume of water within perennial pools. 



CUMULATIVE EFFECTS 



Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably 
certain to occur in the action area considered in this biological opinion. Future Federal actions that are 
unrelated to the proposed action are not considered in this section because they require separate 
consultation pursuant to Section 7 of the ESA. Continued road maintenance, grazing activities, and 
recreation in the action area, current and future development, other nearby mining projects, and other 
various activities in the surrounding area on non-federal lands, combined with the expected effects from 
the proposed project, such as groundwater drawdown and associated loss or fragmentation of habitat 
(including riparian), and noise, air, and light pollution, could cumulatively affect the Gila Chub and its 
habitat. 



DETERMINATION OF EFFECT 



The proposed project may affect, but is not likely to adversely affect, the Gila Chub. The proposed project 
also may affect, and is likely to adversely affect, but is not likely to result in destruction of, designated 
critical habitat for the Gila Chub, 



Gila Topminnow 



SPECIES-SPECIFIC CONSERVATION MEASURES  



There are no species-specific conservation measures proposed for this species. 



DIRECT AND INDIRECT EFFECTS 



Direct effects on the Gila Topminnow are not anticipated as a result of this project because there is no 
habitat or known occurrences of this species within the footprint of the proposed mine and no direct 
effects resulting from interrelated and interdependent actions are anticipated. Furthermore, impacts to 
water quality and/or disruption of surface water flow resulting from the capture of runoff in the pit are 
only expected to occur along the Barrel Canyon drainage through Davidson Canyon to its confluence with 
Cienega Creek, and the Gila Topminnow is not known to occur in any of these reaches, nor are any of 
these reaches expected to provide suitable habitat for this species.  



Indirect effects could occur on the small population of this species located approximately 0.25 mile 
downstream of the confluence of Davidson Canyon and Cienega Creek. Stormwater flows are expected to 
decrease by less than 5% at the confluence of Davidson Canyon and Cienega Creek and by less than 1% 
below the confluence within Cienega Creek. These reductions in surface water at these reaches are likely 
to result in insignificant effects to this population of Gila Topminnow.  



Indirect effects to the Gila Topminnow may occur within the action area in Cienega Creek approximately 
1 mile upstream from the confluence with Davidson Canyon and further upstream in Cienega Creek 
where groundwater drawdown is modeled to occur (Montgomery and Associates Inc. 2010; Tetra Tech 
2010b). As a result of groundwater drawdown, the amount or volume of water within perennial pools 
could decrease which could result in indirect effects to Gila Topminnow breeding and foraging within 
these areas. Indirect effects on Gila Topminnow could also result from prey species of the Gila 
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Topminnow experiencing the same indirect effects as the fish from groundwater drawdown, hence 
altering their predator-prey relationships. These indirect impacts are anticipated to be negligible and 
immeasurable until at least 50 years after mine closure in Cienega Creek.  



Thus, according to the models developed to predict groundwater drawdown, simultaneous or short term 
impacts to Gila Topminnow are not anticipated as a result of groundwater drawdown. The uncertainty 
involved with modeling at this time frame combined with the small predicted magnitude of effects 
renders any analysis of future effects to individual populations of Gila Topminnow problematic. While 
we can predict (albeit with limited precision) that groundwater and surface water flows may be affected 
many decades into the future, we cannot predict how these changes would interact with or affect 
populations of Gila Topminnow whose future status and distribution are entirely unknown; therefore, we 
cannot conclude that these future indirect effects are reasonably certain to occur. 



CUMULATIVE EFFECTS 



Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably 
certain to occur in the action area considered in this biological opinion. Future Federal actions that are 
unrelated to the proposed action are not considered in this section because they require separate 
consultation pursuant to Section 7 of the ESA. Continued road maintenance, grazing activities, and 
recreation in the action area, current and future development, other nearby mining projects, and other 
various activities in the surrounding area on non-federal lands, combined with the expected effects from 
the proposed project, such as groundwater drawdown and associated loss or fragmentation of habitat 
(including riparian), and noise, air, and light pollution, could cumulatively affect the Gila Topminnow and 
its habitat. 



DETERMINATION OF EFFECT 



The proposed project may affect, but is not likely to adversely affect, the Gila Topminnow.  



Huachuca Water Umbel 



SPECIES-SPECIFIC CONSERVATION MEASURES  



There are no species-specific conservation measures proposed for this species. 



DIRECT AND INDIRECT EFFECTS 



Direct effects on Huachuca water umbel are not anticipated as a result of this project because this species 
is not known to occur within the footprint of the proposed mine, and no direct effects resulting from 
interrelated or interdependent actions are anticipated. Impacts to water quality and/or disruption of surface 
water flow resulting from the capture of runoff in the pit are only expected to occur along the Barrel 
Canyon drainage through Davidson Canyon to its confluence with Cienega Creek. However, the 
Huachuca water umbel is not known to currently occur in any of these reaches, nor are any of these 
reaches expected to provide suitable habitat for this species.  



Indirect effects could occur to the Huachuca water umbel populations located within the action area in 
Empire Gulch and Cienega Creek where groundwater drawdown is modeled to occur (Montgomery and 
Associates Inc. 2010; Tetra Tech 2010b). As a result of groundwater drawdown, the amount or volume of 
water within perennial pools could decrease which could result in indirect effects to Huachuca water 
umbel through long-term habitat alteration. These indirect impacts are anticipated to be negligible and 
immeasurable until at least 150 years after project closure at Empire Gulch and in Cienega Creek until at 
least 50 years after mine closure.  
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Thus, according to the models developed to predict groundwater drawdown, simultaneous or short term 
impacts to Huachuca water umbel are not anticipated as a result of groundwater drawdown. The 
uncertainty involved with modeling at this time frame combined with the small predicted magnitude of 
effects renders any analysis of future effects to individual populations of Huachuca water umbel 
problematic. While we can predict (albeit with limited precision) that groundwater and surface water 
flows may be affected many decades into the future, we cannot predict how these changes would interact 
with or affect populations of Huachuca water umbel whose future status and distribution are entirely 
unknown; therefore, we cannot conclude that these future indirect effects are reasonably certain to occur. 



CUMULATIVE EFFECTS 



Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably 
certain to occur in the action area considered in this biological opinion. Future Federal actions that are 
unrelated to the proposed action are not considered in this section because they require separate 
consultation pursuant to Section 7 of the ESA. Continued road maintenance, grazing activities, and 
recreation in the action area, current and future development, other nearby mining projects, and other 
various activities in the surrounding area on non-federal lands, combined with the expected effects from 
the proposed project, such as groundwater drawdown and associated loss or fragmentation of habitat 
(including riparian), and noise, air, and light pollution, could cumulatively affect the Huachuca water 
umbel and its habitat. 



DETERMINATION OF EFFECT 



The project may affect, but is not likely to adversely affect, the Huachuca water umbel.  



Jaguar 



SPECIES-SPECIFIC CONSERVATION MEASURES  



Rosemont Copper proposes the following conservation measure to minimize the effects of the project on 
Jaguars and Ocelots and their suitable habitat: a one-time fee in the amount of $20,000 to AGFD for 
survey and monitoring efforts as well as conservation and recovery measures.  



DIRECT AND INDIRECT EFFECTS 



Direct effects to Jaguars are not anticipated as a result of this project because this species is not known to 
occur within the footprint of the proposed mine, and no direct effects resulting from interrelated or 
interdependent actions are anticipated.  



Indirect effects could occur to the Jaguar within the action area. Although occurrence records in Arizona 
are rare, and no breeding populations of the Jaguar are known to exist in Arizona, Jaguars have large 
home ranges there is the potential for this species to occur in the action area. Further, there have been two 
recent (2011) sightings of Jaguars in southeastern Arizona: an unconfirmed sighting (AGFD Class II-7) of 
a Jaguar was reported in Mansfield Canyon in the Santa Rita Mountains in Santa Cruz County in June, 
approximately 13 miles south of the proposed mine footprint and 8 miles south of the action area; and 
more recently, in November, a confirmed sighting of a Jaguar occurred in a canyon in Cochise County. 
Prior to the June 2011 sighting, there had been no confirmed occurrence records for this species within 8 
miles of the action area since 1961. Thus, there is some potential for one or more of these animals to 
occur in the Santa Rita Mountains over the life of the project, and there is potential for an animal moving 
throughout the Santa Rita Mountains to be exposed to disturbance related to mining activities.  
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Although Jaguars have the ability to avoid some of this disturbance through movements, resulting in low 
probability of any significant acute or chronic exposure, any Jaguars present adjacent to the mine 
footprint could experience indirect effects from light, noise, and vibrations. Light from artificial 
illumination at night would create a “perpetual full moon” situation, which could disrupt this species, 
resulting in changes in dispersal, communication patterns, and hunting success (Longcore and Rich 2004). 
Similarly, noise and vibrations from construction of the mine or blasting could disturb Jaguars, likely 
causing changes in dispersal, communication patterns, and hunting success (NoiseQuest 2011). The 
magnitude of impacts from noise, vibration, and light are uncertain, but these impacts are expected to 
decrease as the distance from the mine increases.   



CUMULATIVE EFFECTS 



Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably 
certain to occur in the action area considered in this biological opinion. Future Federal actions that are 
unrelated to the proposed action are not considered in this section because they require separate 
consultation pursuant to Section 7 of the ESA. Continued road maintenance, grazing activities, and 
recreation in the action area, current and future development, other nearby mining projects, and other 
various activities in the surrounding area on non-federal lands, combined with the expected effects from 
the proposed project, such as groundwater drawdown and associated loss or fragmentation of habitat 
(including riparian), and noise, air, and light pollution, could cumulatively affect the Jaguar and its 
habitat. 



DETERMINATION OF EFFECT 



The project may affect, but is not likely to adversely affect, the Jaguar. 



Lesser Long-nosed Bat 



SPECIES-SPECIFIC CONSERVATION MEASURES  



Rosemont Copper proposes the following conservation measures to minimize the effects of the project on 
Lesser Long-nosed Bat and Lesser Long-nosed Bat habitat: 



• Measures that have already been implemented include funding of studies of Palmer’s agave 
establishment and response to transplantation and establishment of an on-site nursery that may be 
used for future mitigation of habitat loss. 



• Planting of agave at densities comparable to that currently on-site during concurrent reclamation.  



• Ongoing lighting studies are being conducted, and their potential effects on Lesser Long-nosed Bat 
and the Helena Mine will be ascertained and mitigated to the extent possible. 



• Rosemont Copper will work with the USFWS and the Forest Service to relocate the Arizona 
National Scenic Trail away from the Helena Mine. 



• At the Helena Mine site, Rosemont Copper will construct an exclusion fence to protect the roost 
site from trespass. 



DIRECT AND INDIRECT EFFECTS 



The proposed project would directly affect at least one known Lesser Long-nosed Bat postmaternity roost 
site (Chicago Mine) within the footprint of the proposed mine, which in August 2008 contained 
approximately 12 to 15 Lesser Long-nosed Bats, in 2009 contained approximately 32 Lesser Long-nosed 
Bats, and in July 2011 contained one roosting Lesser Long-nosed Bat. Any individuals present within the 
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footprint of the mine infrastructure (including the pit, buildings, roads, tailings or waste piles, etc.) would 
either be crushed or forced to relocate.  



Given the anticipated levels of project related activity and associated disturbance from noise, vibrations, 
and light, there exists the potential for indirect effects on two additional Lesser Long-nosed Bat 
postmaternity roosts adjacent to the proposed mine footprint (i.e., R-2 [immediately adjacent to the 
southwestern portion of the proposed fence line of the preferred alternative] and the Helena Mine 
complex [approximately 1 mile north-northeast of the fence line for the preferred alternative]). At the R-2 
site, one Lesser Long-nosed Bat was detected each year in 2008 and 2009, and three Lesser Long-nosed 
Bats were detected there in 2011. More than 5,100 Lesser Long-nosed Bats were counted at the Helena 
Mine complex in 2009, and approximately 4,650 Lesser Long-nosed Bats were detected in 2011. Any 
individuals present adjacent to the mine footprint would experience indirect effects from light, noise, and 
vibrations. Light from artificial illumination at night would create a “perpetual full moon” situation, 
which could disrupt this nocturnal species, resulting in changes in dispersal, reproductive behavior, 
communication patterns, and decreased foraging success (Longcore and Rich 2004). Similarly, noise and 
vibrations from construction of the mine or blasting would disturb Lesser Long-nosed Bats, likely causing 
changes in dispersal, reproductive behavior, communication patterns, decreased foraging success, and 
increased predation (NoiseQuest 2011). The magnitude of impacts from noise, vibration, and light are 
uncertain, but these impacts are expected to decrease as the distance from the mine increases.   



The proposed project would indirectly impact Lesser Long-nosed Bats through the removal of potential 
Lesser Long-nosed Bat forage plants (i.e., paniculate agaves) in the late summer range of the species. 
Based on surveys, it was estimated that between 196,268 and 306,209 Palmer agave rosettes would be 
impacted as a result of the proposed project (WestLand 2009c). Indirect effects to Lesser Long-nosed Bat 
forage plants may result from an increase in dust levels adjacent to access roads and mining areas. Agaves 
could be negatively impacted by windborne fugitive dust coating leaves, resulting in reduced 
photosynthetic activity. Physical effects of dust on plants may include blockage and damage to stomata, 
shading, and abrasion of leaf surface or cuticle (Goodquarry 2011). Known Lesser Long-nosed Bat 
maternity roosts are all more than 75 miles from the project area; therefore, no indirect effects on Lesser 
Long-nosed Bat maternity roosts are anticipated. 



CUMULATIVE EFFECTS 



Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably 
certain to occur in the action area considered in this biological opinion. Future Federal actions that are 
unrelated to the proposed action are not considered in this section because they require separate 
consultation pursuant to Section 7 of the ESA. Continued road maintenance, grazing activities, and 
recreation in the action area, current and future development, other nearby mining projects, and other 
various activities in the surrounding area on non-federal lands, combined with the expected effects from 
the proposed project, such as groundwater drawdown and associated loss or fragmentation of habitat 
(including riparian), and noise, air, and light pollution, could cumulatively affect the Lesser Long-nosed 
Bat and its habitat. 



DETERMINATION OF EFFECT 



The project may affect, and is likely to adversely affect, the Lesser Long-nosed Bat. 











Draft Biological Assessment 



87 



Mexican Spotted Owl 



SPECIES-SPECIFIC CONSERVATION MEASURES  



There are no species-specific conservation measures proposed for this species. 



DIRECT AND INDIRECT EFFECTS 



Direct effects on Mexican Spotted Owls are not anticipated as a result of this project. All construction 
activities and discernible effects from noise, light, and vibration will occur outside the nearest known 
Mexican Spotted Owl PACs. There also will be no increase in vehicular traffic and associated noise (no 
new access roads or mine activities) within 4.8 miles of the nearest PAC. The clearing of vegetation may 
affect populations of rodents, cottontails, birds, bats, lizards, and snakes, all potential prey species for the 
Mexican Spotted Owl; however, it is expected that this species does not currently forage in areas to be 
cleared of vegetation. Thus, indirect effects on the Mexican Spotted Owl are not expected to occur as a 
result of this project. 



Adverse effects on Mexican Spotted Owl critical habitat are also not anticipated as a result of this project, 
although the action area (including the effects of noise, light, vibrations, and groundwater drawdown) 
includes 430 acres of critical habitat Unit BR-W-12. It is expected that an increase of noise, light, and 
vibration will occur within this area of critical habitat; however, these increases will not alter any PCEs 
for this species. 



CUMULATIVE EFFECTS 



Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably 
certain to occur in the action area considered in this biological opinion. Future Federal actions that are 
unrelated to the proposed action are not considered in this section because they require separate 
consultation pursuant to Section 7 of the ESA. Continued road maintenance, grazing activities, and 
recreation in the action area, current and future development, other nearby mining projects, and other 
various activities in the surrounding area on non-federal lands, combined with the expected effects from 
the proposed project such as groundwater drawdown and associated loss or fragmentation of habitat 
(including riparian), and noise, air, and light pollution, could cumulatively affect the Mexican Spotted 
Owl and its habitat. 



DETERMINATION OF EFFECT 



The project will have no effect on the Mexican Spotted Owl. The project will have no effect on 
designated critical habitat for the Mexican Spotted Owl. 



Ocelot  



SPECIES-SPECIFIC CONSERVATION MEASURES  



Rosemont Copper proposes the following conservation measure to minimize the effects of the project on 
Jaguars and Ocelots and their suitable habitat: a one-time fee in the amount of $20,000 to AGFD for 
survey and monitoring efforts and conservation and recovery measures.  
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DIRECT AND INDIRECT EFFECTS 



Direct effects on Ocelots are not anticipated as a result of this project because this species is not known to 
occur within the footprint of the proposed mine, and no direct effects resulting from interrelated or 
interdependent actions are anticipated.  



Indirect effects could occur to the Ocelot within the action area. Although occurrence records in Arizona 
are rare, and no breeding populations of the Ocelot are known to exist in Arizona, Ocelots have large 
home ranges there is the potential for this species to occur in the action area. Further, four confirmed 
reports of ocelots have been received in Arizona since 2009: one from Gila County and three from 
Cochise County (USFWS 2011e). Prior to these 2009 sightings, the last confirmed account in Arizona 
was of an Ocelot that was shot on Pat Scott Peak in the Huachuca Mountains in 1964 (López González et 
al. 2003). Thus, there is some potential for one or more of these animals to occur in the Santa Rita 
Mountains over the life of the project, and there is potential for an animal moving throughout the Santa 
Rita Mountains to be exposed to disturbance related to mining activities.  



Although Ocelots have the ability to avoid some of this disturbance through movements, resulting in low 
probability of any significant acute or chronic exposure, any Ocelots present adjacent to the mine 
footprint could experience indirect effects from light, noise, and vibrations. Light from artificial 
illumination at night would create a “perpetual full moon” situation, which could disrupt this species, 
resulting in changes in dispersal, communication patterns, and hunting success (Longcore and Rich 2004). 
Similarly, noise and vibrations from construction of the mine or blasting could disturb Ocelots, likely 
causing changes in dispersal, communication patterns, and hunting success (NoiseQuest 2011). The 
magnitude of impacts from noise, vibration, and light are uncertain, but these impacts are expected to 
decrease as the distance from the mine increases.   



CUMULATIVE EFFECTS 



Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably 
certain to occur in the action area considered in this biological opinion. Future Federal actions that are 
unrelated to the proposed action are not considered in this section because they require separate 
consultation pursuant to Section 7 of the ESA. Continued road maintenance, grazing activities, and 
recreation in the action area, current and future development, other nearby mining projects, and other 
various activities in the surrounding area on non-federal lands, combined with the expected effects from 
the proposed project, such as groundwater drawdown and associated loss or fragmentation of habitat 
(including riparian), and noise, air, and light pollution, could cumulatively affect the Ocelot and its 
habitat. 



DETERMINATION OF EFFECT 



The project may affect, but is not likely to adversely affect, the Ocelot. 



Pima Pineapple Cactus 



SPECIES-SPECIFIC CONSERVATION MEASURES 



Rosemont Copper proposes the following conservation measures to minimize the effects of the project on 
Pima pineapple cactus and Pima pineapple cactus habitat: 



• Avoidance of direct effects to individual Pima pineapple cactus during construction. Routing the 
lines to avoid Pima pineapple cactus to the extent practicable will minimize direct effects. 
Construction practices will be employed to keep surface disturbance to the minimum practicable. 
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Pima pineapple cactus left in place near disturbance areas will be clearly marked and construction 
activity in the vicinity will be monitored. Marking will be removed by the monitor as soon as 
construction is completed. 



• Transplant and monitoring of 44 cacti that cannot be avoided by construction activities. 



• In-lieu payment will be made to a Pima pineapple cactus mitigation bank. The total impact area is 
estimated to be approximately 24.4 acres (8.4 permanent, 16.0 temporary). In-lieu fee payment 
will be paid at a ratio of 1:1 for permanent effects and 0.5:1 for temporary effects. 



DIRECT AND INDIRECT EFFECTS 



The preferred alternative would result in direct effects to Pima pineapple cactus and Pima pineapple 
cactus habitat owing to the placement of electrical and water transmission lines and associated access 
roads. Approximately 44 live Pima pineapple cacti and 24.4 acres of Pima pineapple cactus habitat would 
be impacted. Areas of permanent disturbance would remove portions of the seed bank, and areas of 
temporary disturbance could alter the seed bank. Disturbance of soils would change water infiltration, 
compact soil, and change local site conditions. Recently disturbed areas have an increased potential to be 
invaded by noxious weeds (e.g., Lehmann lovegrass), which can negatively affect Pima pineapple cactus. 
Although some areas of temporary disturbance may recover, it may take many years before full recovery 
is achieved. Any individuals growing in the action area outside the mine footprint may experience indirect 
effects, such as fugitive dust. Physical effects of windborne fugitive dust on plants may include blockage 
and damage to stomata and shading and abrasion of the plant surface, which could result in reduced 
photosynthetic activity (Goodquarry 2011). 



CUMULATIVE EFFECTS 



Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably 
certain to occur in the action area considered in this biological opinion. Future Federal actions that are 
unrelated to the proposed action are not considered in this section because they require separate 
consultation pursuant to Section 7 of the ESA. Continued road maintenance, grazing activities, and 
recreation in the action area, current and future development, other nearby mining projects, and other 
various activities in the surrounding area on non-federal lands, combined with the expected effects from 
the proposed project, such as groundwater drawdown and associated loss or fragmentation of habitat 
(including riparian), and noise, air, and light pollution, could cumulatively affect the Pima pineapple 
cactus and its habitat. 



DETERMINATION OF EFFECT 



The project may affect, and is likely to adversely affect, Pima pineapple cactus. 



Southwestern Willow Flycatcher 



SPECIES-SPECIFIC CONSERVATION MEASURES  



There are no species-specific conservation measures proposed for this species. 



DIRECT AND INDIRECT EFFECTS 



Direct effects on the Southwestern Willow Flycatcher are not anticipated as a result of this project 
because there is no habitat or known occurrences of this species within the footprint of the proposed mine, 
and no direct effects resulting from interrelated and interdependent actions are anticipated. Furthermore, 
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impacts to water quality and/or disruption of surface water flow resulting from the capture of runoff in the 
pit are only expected to occur along the Barrel Canyon drainage through Davidson Canyon to its 
confluence with Cienega Creek, and the Southwestern Willow Flycatcher is not known to occur in any of 
these reaches. 



Southwestern Willow Flycatchers are known to occur in the action area in Cienega Creek and in Empire 
Gulch, and indirect effects to Southwestern Willow Flycatchers may occur within the action area in 
Cienega Creek and in Empire Gulch where groundwater drawdown is modeled to occur (Montgomery 
and Associates Inc. 2010; Tetra Tech 2010b). As a result of groundwater drawdown, the amount or 
volume of water within perennial pools could decrease which could result in indirect effects to 
Southwestern Willow Flycatchers breeding and foraging within these areas. Indirect effects on 
Southwestern Willow Flycatchers could also result from prey species of the Southwestern Willow 
Flycatchers experiencing the same indirect effects as the bird from groundwater drawdown, hence altering 
their predator-prey relationships. These indirect impacts are anticipated to be negligible and 
immeasurable until at least 150 years after project closure at Empire Gulch and in Cienega Creek until at 
least 50 years after mine closure. 



Thus, according to the models developed to predict groundwater drawdown, simultaneous or short term 
impacts to Southwestern Willow Flycatcher are not anticipated as a result of groundwater drawdown. The 
uncertainty involved with modeling at this time frame combined with the small predicted magnitude of 
effects renders any analysis of future effects to individual populations of Southwestern Willow Flycatcher 
problematic. While we can predict (albeit with limited precision) that groundwater and surface water 
flows may be affected many decades into the future, we cannot predict how these changes would interact 
with or affect populations of Southwestern Willow Flycatcher whose future status and distribution are 
entirely unknown; therefore, we cannot conclude that these future indirect effects are reasonably certain 
to occur. 



The project could indirectly impact some of the PCEs of proposed critical habitat for this species, 
including a general impact on riparian vegetation and the presence of surface water; however, as 
previously stated, groundwater drawdown is anticipated to be negligible and immeasurable until at least 
150 years after project closure at Empire Gulch and in Cienega Creek until at least 50 years after mine 
closure,.  



CUMULATIVE EFFECTS  



Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably 
certain to occur in the action area considered in this biological opinion. Future Federal actions that are 
unrelated to the proposed action are not considered in this section because they require separate 
consultation pursuant to Section 7 of the ESA. Continued road maintenance, grazing activities, and 
recreation in the action area, current and future development, other nearby mining projects, and other 
various activities in the surrounding area on non-federal lands, combined with the expected effects from 
the proposed project, such as groundwater drawdown and associated loss or fragmentation of habitat 
(including riparian), and noise, air, and light pollution, could cumulatively affect the Southwestern 
Willow Flycatcher and its habitat. 



DETERMINATION OF EFFECT 



The project may affect, but is not likely to adversely affect, the Southwestern Willow Flycatcher. The 
project is not likely to result in the destruction of Southwestern Willow Flycatcher proposed critical 
habitat within the action area. The project would have no effect on designated critical habitat because 
there is no designated critical habitat within the action area. 
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Table C1. Chiricahua Leopard Frog Locations within and adjacent to the Action Area from 2008 to 2011 



Location  
Name 



UTM Coordinates  
NAD 83) 



Location  
Description 



Location Relative to 
Fence Line, Action 
Area, and Proposed 
Critical Habitat 



Findings* 



Easting Northing 2008 2009 2010 2011 



Bowman Tank  524574 3516390 This tank is formed 
by an earthen dam 
that impounds 
storm water flows in 
California Gulch.  



Within action area; 
approximately 1.3 miles 
south of fence line for 
preferred alternative. 



Not surveyed.  Not surveyed.  Site was visited with 
AGFD and Frog 
Conservation 
Project 
representatives. No 
ranids or other 
herpetofauna 
observed. Aquatic 
wildlife observed 
included leeches.  



Three Chiricahua 
Leopard Frogs 
(CLFs) observed.  



Box Canyon (Dam 
Structure)  



521029 3518099 Formed by large 
stone dam that 
impounds 
ephemeral and 
sub-surface flows in 
Box Canyon. Area 
above dam is 
largely silted in. 
Livestock operators 
use heavy 
equipment to 
excavate a small 
pond to provide 
water for cattle.  



Within action area; 
approximately 1 mile 
southwest of fence line 
for preferred 
alternative. 



See Box Canyon 
Lower Reach 
Findings.  



See Box Canyon 
Lower Reach 
Findings.  



See Box Canyon 
Lower Reach 
Findings.  



Two CLFs 
detected. Twenty-
five toad tadpoles 
were also detected.  
 



Box Canyon  
Tank 2  



521909 3518358 A concrete stock 
tank in Upper Box 
Canyon. 



Within action area; 
approximately 0.6 mile 
southwest of fence line 
for preferred 
alternative. 



See Box Canyon 
Upper Reach 
Findings.  



See Box Canyon 
Upper Reach 
Findings.  



No ranids, other 
herpetofauna, or 
aquatic wildlife 
detected. Boatmen 
and backswimmers 
observed.  



One adult CLF 
detected twice. No 
other herpetofauna 
or aquatic wildlife 
observed.  
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Table C1. Chiricahua Leopard Frog Locations within and adjacent to the Action Area from 2008 to 2011 (Continued) 



Location  
Name 



UTM Coordinates  
NAD 83) 



Location  
Description 



Location Relative to 
Fence Line, Action 
Area, and Proposed 
Critical Habitat 



Findings* 



Easting Northing 2008 2009 2010 2011 



Box Canyon 
(Lower Reach)  



520699 
519178 



3518106 
3518190 



Box Canyon is an 
intermittent 
drainage on the 
east side the Santa 
Rita Mountain 
Range.  



Within action area; 
approximately 1.2–2 
miles south-southwest 
of fence line for 
preferred alternative. 



One nocturnal 
survey was 
conducted. Seven 
adult CLFs 
observed, all 
within wet 
segments of 
survey reach. Also 
observed Sonoran 
desert toads and 
canyon tree frogs. 
 
Eight CLFs 
present 
(Rorabaugh 
2010).  



No ranids observed. 
Black-necked 
Garter Snakes and 
Coyote tracks 
observed along 
pools. Coatis 
observed along 
north bank of 
canyon. Perimeter 
vegetation included 
grasses and coyote 
willow, and canopy 
vegetation included 
sycamore, ash, 
cottonwood, willow, 
and mesquite. Red 
Spotted Toads 
(Bufo punctatus) 
observed.  
 
Twelve CLFs 
present and moved 
to Florida Canyon 
because were at 
risk of drying 
(Rorabaugh 2010). 



No ranids observed. 
During August visit, 
one adult canyon 
tree frog and a 
black necked garter 
snake were 
identified and 
photographed, and 
20+ unidentified 
tadpoles observed. 
On September visit 
20+ Hylid tree frog 
tadpoles were 
present.  



One to two CLFs 
observed during 
site visits (see also 
Box Canyon Dam 
Structure). It was 
noted that Bears, 
Coatis, Coyotes, 
Dogs, Deer, Foxes, 
Turkeys, and 
Mountain Lions 
frequent the area. 
More than 100 
tadpoles observed; 
the species of 
tadpole was 
uncertain, but it was 
believed to be from 
a toad or canyon 
tree frog.  



Box Canyon Pools  519164 3518196 Feature along 
Lower Box Canyon, 
an intermittent 
stream.  



Within action area; 
approximately 2 miles 
south-southwest of 
fence line for preferred 
alternative. 



See Box Canyon 
Lower Reach 
Findings.  
 
CLFs present 
(Rorabaugh 
2010). 



See Box Canyon 
Lower Reach 
Findings.  



See Box Canyon 
Lower Reach 
Findings.  



See Box Canyon 
Lower Reach 
Findings.  



Box Canyon 
(Upper Reach)  



522124 
520699 



3518461 
3518106 



Box Canyon is an 
intermittent stream 
on the east side the 
Santa Rita 
Mountain Range.  



Within action area; 
approximately 0.5–1.1 
miles southwest of 
fence line for preferred 
alternative. 



One nocturnal 
survey conducted; 
two CLFs 
observed.  



No ranids observed. 
Reach was mostly 
dry except for one 
tank. No aquatic 
fauna was noted.  



No ranids observed. 
On August site visit, 
probable canyon 
tree frog tadpoles 
numbering 20+ 
observed in pools. 
Site was 95% dry 
during September 
visit.  



No ranids, other 
herpetofauna, or 
aquatic wildlife 
detected. This 
reach was dry in 
spring and early 
summer.  
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Table C1. Chiricahua Leopard Frog Locations within and adjacent to the Action Area from 2008 to 2011 (Continued) 



Location  
Name 



UTM Coordinates  
NAD 83) 



Location  
Description 



Location Relative to 
Fence Line, Action 
Area, and Proposed 
Critical Habitat 



Findings* 



Easting Northing 2008 2009 2010 2011 



CA Gulch Tank 
West  



522711 3516861 This tank is formed 
by an earthen dam 
that impounds 
storm water flows in 
California Gulch.  



Within action area; 
approximately 1.1 mile 
southwest of fence line 
for preferred 
alternative. 



Not surveyed.  Not surveyed.  Not surveyed but 
visited with AGFD 
and Frog 
Conservation 
Project 
representatives. 
Numerous CLFs of 
multiple age classes 
were present.  



More than 150 
CLFs observed. 
One Black-necked 
Garter Snake also 
detected, and other 
aquatic wildlife 
included water 
boatmen, 
dragonflies, and 
beetles.  



CA Gulch Tank 
East  



523261 3516875 This tank is formed 
by an earthen dam 
that impounds 
storm water flows in 
California Gulch.  



Within action area; 
approximately 1 mile 
south of fence line for 
preferred alternative. 



Not surveyed.  Not surveyed.  One CLF positively 
identified during 
second visit to site 
in 2010. No ranids 
detected in a 
subsequent visit. No 
other herpetofauna 
or aquatic wildlife 
observed.  



Five CLFs 
observed. Other 
aquatic wildlife 
noted included 
water boatmen, 
dragonflies, 
beetles, and 
belostomatids. 
Deer, Coyotes, and 
Javelina also 
frequent the tank.  



Christine’s Tank 524353 3510209 Stock tank; 
appears to be 
earthen (based on 
aerial). 



Outside action area; 
approximately 0.2 mile 
south. 



Not surveyed. Not surveyed. CLFs present. Not surveyed. 



Cinco Ponds 539340 3517279 Pools along 
Cienega Creek. 



Outside action area; 
less than 0.1 mile east. 
Within proposed critical 
habitat (PCH) Unit 9. 



Not surveyed. CLF present and 
breeding 
(Rorabaugh 2010). 



Not surveyed. Not surveyed. 



East Dam  527384 3522672 This tank is formed 
by an earthen dam 
that impounds 
storm water flows 
conveyed down the 
wash.  



Within fence line for 
preferred alternative. 



One CLF 
responded to tape 
playback, but 
could not be found 
in search of 
water’s edge.  
 
CLF present 
(Rorabaugh 
2010). 



No ranids or other 
herpetofauna 
detected during 
survey. Aquatic 
wildlife observed 
included 
dragonflies.  
 
CLF present 
(Rorabaugh 2010). 



No ranids, other 
herpetofauna, or 
aquatic wildlife 
detected. Pond was 
dry.  



No ranids, other 
herpetofauna, or 
aquatic wildlife 
detected.  
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Table C1. Chiricahua Leopard Frog Locations within and adjacent to the Action Area from 2008 to 2011 (Continued) 



Location  
Name 



UTM Coordinates  
NAD 83) 



Location  
Description 



Location Relative to 
Fence Line, Action 
Area, and Proposed 
Critical Habitat 



Findings* 



Easting Northing 2008 2009 2010 2011 



Empire Gulch – 
Unnamed Tank  



537902 3517949 This tank is formed 
by an earthen dam 
that impounds 
storm water flows 
conveyed down 
Empire Gulch.  
 



Within action area; 
approximately 6.7 miles 
east-southeast of fence 
line for preferred 
alternative. Within PCH 
Unit 9. 



Not surveyed.  No ranids or other 
herpetofauna 
detected. Aquatic 
wildlife observed 
included 
dragonflies. 
Cinnamon teals and 
Mexican ducks.  



Four to six CLFs 
observed. Other 
aquatic wildlife 
observed were 
dragonflies.  



No ranids, other 
herpetofauna, or 
aquatic wildlife 
detected. Tank was 
dry during site 
visits.  



Empire Gulch 
Pools  



534586 
534118 



3516948 
3516971 



A 300-foot long 
reach of Empire 
Gulch supports 
intermittent flows 
and contains series 
of relatively deep 
pools. Vegetation 
included large 
cottonwood and 
willow, sedges, 
cattails, and 
duckweed.  



Within action area; 
approximately 4.8 miles 
southeast of fence line 
for preferred 
alternative. Within PCH 
Unit 9. 



Not surveyed  Numerous CLFs 
were noted. 
Tadpoles and egg 
masses were noted. 
Other wildlife 
observations 
included 
dragonflies, 
belostomatids, 
Black-necked 
Garter Snake, and 
Zone-tailed Hawk.  



Not surveyed.  Not surveyed.  



Florida 
Workstation 



514743 3513788 Marginal breeding 
habitat (Rorabaugh 
2010). Appears to 
be metal stock tank 
(based on aerial). 



Outside action area; 
approximately 3 miles 
west. 



One CLF 
observed 
(Rorabaugh 
2010).  



Population 
augmented with 
frogs from Box 
Canyon and 
Louisiana Gulch 
(Rorabaugh 2010). 



Not surveyed.  Not surveyed.  



Gardner Canyon 525134 3509585 Stock tank in 
Gardner Canyon, 
east of Apache 
Springs; appears to 
be earthen (based 
on aerial). 



Outside action area; 
approximately 0.5 mile 
south. 



2 CLFs present 
(Rorabaugh 
2010). 



Not surveyed. Not surveyed. Not surveyed. 



Granite Tank  521117 3514218 Tank formed by an 
earthen dam that 
impounds 
stormwater flows.  



Within action area; 
approximately 3 miles 
southwest of fence line 
for preferred 
alternative. 



Not surveyed.  Not surveyed.  Not surveyed, but 
numerous CLFs of 
multiple age classes 
observed in 
summer.  



CLFs were present 
in spring. One CLF 
observed during 
summer. Tank dried 
in spring/early 
summer. Tank 
refilled with summer 
monsoon rains.  
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Table C1. Chiricahua Leopard Frog Locations within and adjacent to the Action Area from 2008 to 2011 (Continued) 



Location  
Name 



UTM Coordinates  
NAD 83) 



Location  
Description 



Location Relative to 
Fence Line, Action 
Area, and Proposed 
Critical Habitat 



Findings* 



Easting Northing 2008 2009 2010 2011 



Granite Mtn Tank  522717 3513980 Tank formed by an 
earthen dam that 
impounds storm 
water flows 
conveyed down 
Ophir Gulch.  



Within action area; 
approximately 3 miles 
south of fence line for 
preferred alternative. 
Within PCH Unit 8. 



Ten CLFs 
observed, calling 
spontaneously. 
Identification 
confirmed based 
on calls and visual 
observations with 
binoculars.  



Numerous small 
CLFs observed. 
Aquatic wildlife 
observed included 
dragonflies, water 
boatmen, and 
beetles.  



Four confirmed and 
one unconfirmed 
CLFs detected. 
Aquatic wildlife 
observed included 
dragonflies, water 
boatmen, and 
beetles.  



No ranids or other 
herpetofauna 
detected. Deer, 
Bobcat, and 
Raccoon tracks 
observed in mud. 
Tank dried 
spring/early 
summer but refilled 
with summer rains.  



Greaterville Tank  522772 3514693 This tank is formed 
by an earthen dam 
that impounds 
storm water flows. 



Within action area; 
approximately 2.5 miles 
south of fence line for 
preferred alternative. 
Within PCH Unit 8. 



Thirty-seven CLFs 
observed, four 
captured by net, 
two photographed. 
All appeared to be 
sub-adult to adult 
based on size.  



Numerous CLFs of 
various sizes 
observed. No 
tadpoles observed, 
but two egg masses 
were noted. AGFD 
reported having 
released frogs to 
this tank in August 
2009.  



Four ranids 
observed on July 30 
which could not be 
positively identified, 
but were probable 
CLFs because of 
their bright green 
coloring and the 
positive 
identification of nine 
CLFs on August 20.  



More than 75 CLFs 
observed. Other 
aquatic wildlife 
observed included 
water boatmen, 
dragonflies, 
belostomatids, and 
beetles. Tracks of 
Deer, Dog, Great 
Blue Heron, 
Coyote, and 
Javelina were 
present in mud.  



North Greaterville 
Tank  



522467 3515592 This tank is formed 
by an earthen dam 
that impounds 
storm water flows.  



Within action area; 
approximately 1.9 miles 
south-southwest of 
fence line for preferred 
alternative. 



Not surveyed.  Not surveyed.  Not surveyed by 
WestLand. 
Surveyed by Frog 
Conservation 
Project. No ranids 
noted.  



Forty-seven CLFs 
observed. No other 
aquatic wildlife 
detected.  
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Table C1. Chiricahua Leopard Frog Locations within and adjacent to the Action Area from 2008 to 2011 (Continued) 



Location  
Name 



UTM Coordinates  
NAD 83) 



Location  
Description 



Location Relative to 
Fence Line, Action 
Area, and Proposed 
Critical Habitat 



Findings* 



Easting Northing 2008 2009 2010 2011 



Highway Tank  527542 3519369 This tank is formed 
by an earthen dam 
that impounds 
storm water flows 
conveyed down 
Oak Tree Canyon.  



Within action area; 
approximately 0.3 mile 
southeast of fence line 
for preferred 
alternative. 



Single adult frog 
observed on each 
visit, but unable to 
capture for 
positive 
identification. No 
vocalizations, no 
response to call 
playback of 
chiricahuensis or 
yavapaiensis.  



No ranids or other 
herpetofauna 
detected. Tank was 
dry in August. 
Thousands of 
tadpole shrimp 
(Triops 
cancriformis) were 
noted on last visit of 
September 29.  



No ranids or other 
herpetofauna 
detected. Water 
boatmen and 
dragonflies 
observed. Site was 
dry in September.  



No ranids, other 
herpetofauna, or 
aquatic wildlife 
detected during 
spring survey when 
pond was dry. After 
summer monsoon 
rains partially filled 
tank; aquatic 
wildlife observed 
included beetles 
and dragonflies. No 
ranids or other 
herpetofauna 
observed during 
post-monsoon 
surveys.  



Los Posos Gulch 
Stock Tank 



525417 3514818 Stock tank; 
appears to be 
earthen (based on 
aerial). 



Within action area; 
approximately 2 miles 
south of fence line for 
preferred alternative. 
Within PCH Unit 8. 



Sixty or more 
adult CLF 
observed 
(Rorabaugh 
2010).  



CLFs absent 
(Rorabaugh 2010). 



Not surveyed. Not surveyed. 



Louisiana Gulch 
Tanks/Corral 



525713 3512602 Two metal tanks in 
Louisiana Gulch. 



Within action area; 
approximately 4 miles 
south of fence line for 
preferred alternative. 
Within PCH Unit 8. 



Breeding CLFs 
documented 
(Rorabaugh 
2010).  



Breeding CLFs 
documented 
(Rorabaugh 2010). 



Frog Conservation 
Project detected 
CLFs here (Frog 
Conservation 
Project 2010). 



Not surveyed. 
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Table C1. Chiricahua Leopard Frog Locations within and adjacent to the Action Area from 2008 to 2011 (Continued) 



Location  
Name 



UTM Coordinates  
NAD 83) 



Location  
Description 



Location Relative to 
Fence Line, Action 
Area, and Proposed 
Critical Habitat 



Findings* 



Easting Northing 2008 2009 2010 2011 



Lower Stock Tank  523171 3522125 This tank is formed 
by an earthen dam 
that impounds 
storm water flows in 
a tributary to Wasp 
Canyon.  
 



Within fence line for 
preferred alternative 
and footprint of mine 
pit. 



No frogs observed 
on August 8. Two 
frogs seen on 25 
August but could 
not be captured 
for identification. 
Two frogs on 
August 28 
responded to tape 
playback; 
confirmed to be 
CLFs. Two CLFs 
responded to tape 
playback on 
September 5; 
identification 
confirmed with 
binoculars.  



No ranids or other 
herpetofauna 
detected. Aquatic 
wildlife observed 
included water 
boatmen and 
dragonflies.  



No ranids or other 
herpetofauna 
detected. Aquatic 
wildlife observed 
included water 
boatmen and 
dragonflies.  



No ranids or other 
herpetofauna 
detected. Aquatic 
wildlife observed 
included water 
boatmen and 
dragonflies. This 
site suffered severe 
off-highway vehicle 
damage in 2011. 
Observed water 
levels fluctuated 
widely in 2011. 



West Sawmill 
Canyon 



516388 3514263 Metal tank in West 
Sawmill Canyon. 



Outside action area; 
approximately 2 miles 
southwest. 



One ranid frog 
observed, not 
identified to 
species, but 
assumed 
chiricahuensis 
because of the 
presence of CLF 
nearby and 
because there are 
no recent records 
of L. yavapaiensis 
in the vicinity 
(Rorabaugh 
2010). 



Not surveyed. Not surveyed. Not surveyed. 



Oak Tree Canyon 
Tank  



526904 3519365 This tank is formed 
by an earthen dam 
that impounds 
storm water flows 
conveyed down 
Oak Tree Canyon.  



Within action area; 
approximately 0.2 mile 
south of fence line for 
preferred alternative. 



One CLF 
confirmed.  



No ranids or other 
herpetofauna 
detected. Aquatic 
wildlife observed 
included leeches.  



No ranids or other 
herpetofauna 
detected. Aquatic 
wildlife observed 
included 
dragonflies.  



No ranids or other 
herpetofauna 
detected. 
Dragonflies and 
beetles observed.  
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Table C1. Chiricahua Leopard Frog Locations within and adjacent to the Action Area from 2008 to 2011 (Continued) 



Location  
Name 



UTM Coordinates  
NAD 83) 



Location  
Description 



Location Relative to 
Fence Line, Action 
Area, and Proposed 
Critical Habitat 



Findings* 



Easting Northing 2008 2009 2010 2011 



Well in Ophir 
Gulch  



522909 3514041 This feature is a 
deep well in Ophir 
Gulch water level is 
typically > 6 feet 
below gradient. 
Frogs that are 
entrapped here 
cannot escape until 
water levels rise to 
a point near the 
surface.  



Within action area; 
approximately 3 miles 
south of fence line for 
preferred alternative. 
Within PCH Unit 8. 



Not surveyed.  Not surveyed.  Four CLFs 
observed in the well 
in July survey, and 
two were seen in 
August. No other 
herpetofauna or 
other aquatic 
wildlife observed.  



Three adult CLFs 
observed in May. 
One large adult 
Black-necked 
Garter Snake also 
observed in May, 
but no other aquatic 
wildlife observed. 
By early 
September, 
significant 
monsoonal storms 
had caused water 
level to rise to point 
where frogs could 
escape well. No 
ranids present in 
September.  



South Sycamore 
Canyon  



522000 3518898 This is a well-
vegetated 
mesoriparian 
drainage with 
intermittent surface 
flows and a nearly 
perennial spring in 
Sycamore Canyon.  



Within action area; 
approximately 0.3 mile 
southwest of fence line 
for preferred 
alternative. 



Two ranids 
observed 
approximately 0.5 
mile upstream 
from confluence 
with Box Canyon 
during other field 
efforts. When site 
was revisited for 
focused ranid 
survey, none were 
noted.  



No ranids observed. 
Aquatic wildlife 
noted included 
dragonflies and 
water beetles. Other 
observations 
included Coyote 
and Coati tracks.  



No ranids observed. 
Aquatic wildlife 
noted included 
dragonflies and 
water beetles. Other 
observations 
included Deer, 
Bear, Fox, Coyote, 
and Coati tracks.  



No ranids 
observed. A single 
Colorado river toad 
was identified in 
August. Deer, Black 
Bear, Coatis, and 
Javelina use the 
water source. 
Beetles and 
dragonflies were 
present in August 
but not in April.  



*All data in table are from WestLand Resources Inc. surveys unless otherwise noted. 
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Huachuca Water Umbel Locations (BLM 2011)
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APPENDIX E 



WestLand Resources Inc. Pima Pineapple Cactus Survey Results 2008–2010 
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Table E1. Pima Pineapple Cactus Survey Results 



Easting Northing PPC No Notes 



508970.6631 3530663.304 1   



508981.7932 3530659.067 2   



508978.9083 3530672.666 3 fruits 



508994.3591 3530631.41 4   



509141.7421 3530548.793 5 fruit 



509233.1644 3530538.821 6 fruit 



509225.6955 3530520.352 7 fruit 



509115.4689 3530589.091 8 fruit 



509121.2301 3530596.703 9 fruit 



508978.6593 3530712.454 10 2 pups 



509044.1762 3530665.63 11 9 pups 



509077.9498 3530641.05 12   



509123.5518 3530615.925 13 fruit 



509275.5663 3530529.641 14 dead 



509351.0134 3530562.641 15 dead 



509126.1699 3530661.836 16   



510847.659 3529488.875 17   



511121.5998 3529296.211 18 fruit 



511184.5847 3529324.108 19 dead 



510443.7707 3529842.532 20   



510195.0999 3530078.685 21 fruit 



510157.3924 3530110.982 22 fruit 



510076.4723 3530178.613 23 fruit 



510101.9237 3530165.962 24   



510004.0728 3530267.712 25   



511176.4548 3529376.083 26   



510012.0773 3530291.49 27 fruit 



513249.1239 3527191.777 28   



506861.2022 3532412.746 29 8 pups 



506854.3789 3533077.144 30 1 dead pup 



506823.0502 3531337.93 31 drought stressed 2 pups 



506825.86 3531284.647 32   



506830.0638 3531136.888 33   



506848.0463 3530965.126 34   



506442.3487 3531160.174 35   



506447.616 3530869.374 36   



506859.148 3531304.22 37   



506487.0606 3530819.687 38   



506367.0296 3531154.308 39 1 pup 
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Table D1. Pima Pineapple Cactus Survey Results (Continued) 



Easting Northing PPC No Notes 



506301.1518 3531049.05 40   



506328.0721 3531019.711 41   



506361.884 3530817.214 42   



506882.4205 3530738.918 43   



507185.0451 3530775.405 44   



508350.7523 3530849.69 45 no pups 



508554.5161 3530830.835 46 9 pups 



508588.0074 3530800.054 47   



518607.0864 3525008.118 48  Live: primary stem 



506096.75 3530778.347 49  Live: primary stem, 8 pups 



509031 3527770 54  Live: 2 pups. Dead: 2 primary stems and 2 pups 



509090 3527706 55  Live: primary stem, 6 pups 



508524 3528332 56  Live: primary stem, 1 pup 



509226 3527596 57  Live: primary stem, 9 pups 



509228 3527620 58  Live: primary stem, 7 pups 



509863 3526989 59  Live: primary stem, 5 pups 



509982 3526846 60  Live: primary stem, 5 pups 



510069 3526771 61  Live: 5 pups. Dead: primary stem 



510835 3525969 62  Live: 2 primary stems, 11 pups 



510942 3525882 63  Live: primary stem. Dead: 1 pup 



510257 3526581 64  Live: primary stem 



509873 3526950 65  Live: 4 pups. Dead: primary stem 



509211 3527658 66  Live: primary stem 



508885 3527861 67  Live: primary stem 



509280 3527641 68  Live: primary stem, 3 pups 



508032 3528897 69  Live: primary stem, 3 pups 



510431 3526432 70  Live: primary stem 



510230 3526629 71  Live: primary stem, 10 pups 



509903 3526987 72  Live: primary stem, 4 pups 



511700 3525019 73  Live: 2 primary stems, 15 pups 



511718 3525024 74  Live: primary stem 



511943 3524866 75  Live: primary stem, 13 pups 



512103 3524716 76  Live: 2 primary stems, 8 pups 



512135 3524700 77  Live: primary stem, 4 pups 



512680 3524106 78  Live: primary stem, 9 pups 



512742 3523999 79  Live: primary stem, 4 pups 



512201 3524443 80  Live: primary stem, 4 pups 



512395 3524285 81  Live: primary stem 



512545 3524187 82  Live: primary stem, 7 pups 
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Table D1. Pima Pineapple Cactus Survey Results (Continued) 



Easting Northing PPC No Notes 



512938 3523739 83  Live: primary stem, 4 pups 



512082 3524653 84  Live: 3 pups. Dead: primary stem 



513745 3522954 85  Live: 6 pups. Dead: primary stem 



514225 3522393 86  Live: primary stem, 4 pups 



515701 3521019 87  Live: primary stem, 10 pups 



515736 3521016 88  Live: primary stem 



515894 3520807 89  Live: primary stem, 4 pups 



515384 3521222 90  Live: primary stem, 1 pup 



515982 3523357 91  Live: primary stem 



515981 3523365 92  Live: primary stem 



515499 3522991 93  Live: 5 pups. Dead: primary stem 



516820 3524074 94  Live: 2 pups. Dead: 2 primary stems 



514797 3522208 401  Live: primary stem 



514959 3522433 402  Live: primary stem, 3 pups 



514973 3522428 403  Live: primary stem, 13 pups 



515938 3520624 404  Live: primary stem 



516126 3520640 405  Live: 6 pups. Dead: primary stem 



506104 3530702 474  Live: primary stem (poor health), 2 pups 



510325 3526567 475  Live: primary stem, 4 pups 



509313 3527445 476  Live: primary stem, 12 pups 



506940 3530048 477  Live: primary stem 



 













From: Everson, Beverley A -FS
To: Kriegel, Debby -FS; Shafiqullah, Salek -FS; Keyes, Walter -FS; Davis, Sarah L -FS; Curiel, Eli -FS; Elek, Arthur S


-FS; Gillespie, William B -FS; Jones, Larry -FS; Campbell, Andrea W -FS
Subject: FW: Desired Condition doc pathmane
Date: Thursday, May 17, 2012 3:11:19 PM
Attachments: image001.png


Please see Mindee’s note below for the path to the Rosemont Post Mine Desired Condition and
Land Use document which we discussed at the IDT meeting yesterday.  Please provide any input
you have on this by tomorrow, COB. 
 
Bill, I need to know from you if you would like to have us consider Native American plant use post-
mine, and if so, in what part(s) of the project area, and what plants. 
 
Walt, do you have anything to add to this, concerning transportation or otherwise? 
 
Larry, anything to add with wildlife or other?
 
Bev
 
From: Roth, Melinda D -FS 
Sent: Thursday, May 17, 2012 12:42 PM
To: Everson, Beverley A -FS
Subject: Desired Condition doc pathmane
 
O:\NFS\Coronado\Project\SO\Rosemont2010\Rosemont Post Mine Desired Condition and Land
Use
 
 
Mindee Roth
Rosemont Copper Project Manager
520 388-8319
mroth@fs.fed.us
 


Go Cats!
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From: Angela Barclay
To: Jones, Larry -FS; Gerhart, Richard A -FS
Subject: RE: 1/20/2012 BA deadline?
Date: Friday, January 20, 2012 7:40:06 PM
Attachments: SWCA_FS_Response_BLM_Comments_EG.docx


SWCA_RGCommentsDraftBARosemont_EG.docx


I’m uploading a pdf to webex right now. Also, I’m attaching the documents that include our
responses to your comments on the previous version.
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Friday, January 20, 2012 3:50 PM
To: Angela Barclay; Gerhart, Richard A -FS
Subject: RE: 1/20/2012 BA deadline?
 
Thanks Angela! I'll check with Rick about meeting before sending out. We are both gone Tuesday,
so that is close to when we need to get it to FWS
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Friday, January 20, 2012 3:29 PM
To: Jones, Larry -FS; Gerhart, Richard A -FS
Subject: RE: 1/20/2012 BA deadline?
 
Rick and Larry,
 
Attached is the word version (without figures and large appendices) with changes tracked. I am
working on putting the figures and appendices into a clean version (without track changes) and will
either email you a pdf or put it up on webex if it is too large to email.
 
There are some things we might want to discuss (e.g., effects determinations) before we send on
to cooperators. I am in a training all day Monday, so let me know if you would like to meet next
week.
 
Thanks and have a nice weekend!



mailto:abarclay@swca.com

mailto:ljones02@fs.fed.us
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AGENCY REVIEW OF THE INTERNAL WORKING DRAFT OF THE ROSEMONT COPPER PROJECT Biological Assessment                                                Page 3 of 22


SPECIAL EXPERTISE REQUIRED COMMENT FORM


AGENCY:  Bureau of Land Management


	





General Comments From Larry Jones


SWCA’s responses are in blue





1. I believe that BLM should be responsible for their own effects determinations for species and critical habitat to their lands, since as a federal agency (and possible signatory) it is their legal requirement to disclose effects to their lands. The effects determinations have been left in the document.


2. We should include Las Cienegas National Conservation Area (LCNCA), Empire Gulch, Mattie Canyon Creek, Empire Spring, and other areas (collectively called [by me] their “administered wetlands”) within the analysis area administered by BLM consistently throughout the document, and for every species that occurs there. This term has been added in a couple places in the document.


3. Based on information from BLM in this and previous documents, as well as some cooperating agencies, I think it would behoove us to do a better job of explaining the nature of uncertainty between the groundwater models used with the complex geomorphic structure (fractures, bedrock, karst). It seems to me the best way to do this is to write (or better yet, let BLM write) a section (with heading) devoted to this topic, so that it can establish a frame of reference for their discussions and determinations. An attempt to further emphasize the uncertainty about groundwater models has been included in the document; however, the limitations of the groundwater models prevent them from predicting how fractures, bedrock, and karst may impact groundwater drawdown. 


4. One important point they make is that the primary water source for the BLM-administered wetland ecosystems is the Santa Ritas. The Environmental Baseline, Biophysical Features section describes the principal drainage systems in the action area. 


5. We need to come to consensus as to what time frame we are using as our standard for consultation. There are numerous references to the 50-year time frame, but mention that models extend out 1,000 years. Perhaps this needs to come from Fish and Wildlife Service. Agreed.


6. BLM believes they should conduct formal surveys as part of their responsibility as a federal land management agency. They do acknowledge that this is not a requirement (but see #7, below). If surveys cannot be done prior to ground disturbance, perhaps this could be a conservation measure to be covered in a multiple-species conservation plan to be done after the operations have started. Good idea.


7. I concur with the “Err on the side of conservation of listed species lacking good information (e.g., surveys). “   This is consistent with my thoughts about Jaguar and Type I and Type II error issues (which both require surveys). We have reassessed some of the effects determinations.


8. BLM generally feels that effects to their administered wetlands are likely to be more significant than portrayed in the BA (e.g., their MALAA determinations of Gila Chub and Huachuca Water Umbel). Thus, the BA should read such that the effects determinations are the natural outcome of the logic going into the analysis. For example, they repeatedly mention the downstream effects of drawdown, 0.16 mi loss of Cienega Creek reach, more impacts during low flow, etc. We have included the BLM’s survey data, done a more detailed Effects Analysis, and reassessed Effects Determinations for some species.


9. For the effects to Critical Habitat, I thought our wording was supposed to be the same as for the species, but the FWS gives effects to Critical Habitat regarding jeopardy. I cannot agree that the there would be jeopardy to Chiricahua Leopard Frog, even if their wetlands dried up. SWCA agrees that there would be jeopardy to Chiricahua Leopard Frog; however, there seems to be some confusion over the effects determination for proposed critical habitat. Is the wording supposed to be the same as for the species, or is the correct threshold “adverse modification?”





			Comment Location


(Chapter/Section/Page/Line)


			Special Expertise


Citation


			Comment / Rationale / Basis





			Description of the Area of Analysis.





			Need a section for baseline in the area of analysis (not just action area). Discuss the LCNCA, congressional mandate, and resources (T&E plus habitat)


			Make it clear that the Las Cienegas National Conservation Area (congressionally designated) has aquatic and riparian habitat that supports Gila topminnow, Gila Chub, Chiricahua leopard frog, Huachuca water umbel, designated CH for GC and proposed CH for CLF. All of these species and habitat supported by water from Santa Rita Mtns (largest source) and Whetstone Mtns.


I agree that this is important to recognize and should be clarified in the BA. We could ask BLM for some language on their mandate.





A section was added to “Project Action Area” to address this. 





			General Comment


			Species Distribution and status on the LCNCA for Gila topminnow, Gila chub, Chiricahua leopard frog, and Huachuca water umbel


			The BLM has been conducting surveys on Cienega Creek, Mattie Canyon Creek, and Empire Spring since 1989. The distribution, trend and abundance of Gila topminnow, Gila chub, Chiricahua leopard frog, and Huachuca water umbel are well documented and known. Information presented concerning these species has many omissions and inaccuracies (too many to address individually).  This data can be provided to assist in the analysis. Of primary importance is that the Gila topminnow, Gila chub and Huachuca Water Umbel populations are the largest in the US. The Chiricahua leopard frog population in Empire Gulch Spring is the largest natural population and only natural spring habitat supporting CLF left in the basin.


Based on my personal communication with Cindy Alvarez yesterday, BLM will provide a summary of these data as soon as possible.





Updated with data provided by the BLM.





			Effects Determinations


Gila topminnow, Gila chub, Chiricahua leopard frog, and Huachuca water umbel


			The determinations are made without integration of the conclusions in the Ground Water Quantity section beginning on page 205 in DEIS


			The pit is projected to capture flow from the adjacent aquifer of 500-600 gpm or about 1 cfs (Hydrology Meeting 02/15/2011). The pit will eventually be lower in elevation than streams, springs and wetlands mentioned above. GW will no longer flow down gradient to Cienega Creek. Instead, the gradient will reverse, capturing water further away from the action area and spreading into the area of analysis (See Ground Quantity section in the DEIS). Cienega Creek, Cold Spring, lower Empire Gulch, Empire Gulch Spring, Mattie Canyon and Cieneguita Wetlands are at risk of severe impacts of lowered GW elevations in the regional aquifer (see GW Quantity section DEIS and our comments of May 2011). Some or all of these locations are at risk transitioning from perennial & intermittent to intermittent & ephemeral. 


It seems to me that these conclusions are implicit in the bullet points on pp. 81 and 82, but I agree we could make it clearer.


This comment accurately summarizes the reversal of groundwater flow modeled, but the DEIS does not characterize this as a “risk of severe impact”.





Bullet points in Biophysical Features section were modified for clarification. Effects determinations for Gila Chub and designated critical habitat for Gila Chub were changed; effects determinations for Chiricahua leopard frog, Gila Topminnow, and Huachuca water umbel were not changed.





			Use of GW modeling outputs in BA 


			Risk based on reliability of modeling techniques (refer to p 211 GW Quantity section DEIS.)


			This discussion mentions specifically that models are only an approximation of reality and the modeler has to constantly assess whether the model results are accurate and realistic. Models can be calibrated based on sensitivity analysis of various hydraulic parameters. However, verification is not possible for this mine prior to pit excavation and actual ground water parameter measurements have been collected. By this time some impacts to ground water and surface water will have already occurred. The applicability of the 3 modeling exercises conducted are not likely to produce reliable results (EPA 1989, EPA 2001, EPA 2003 and others) as the area is located in a complex geologic setting. The ground water modeling accuracy cannot be verified until the mine pit is excavated . If faults, fractures or karst formation exist in the mine pit area, modeling estimates of GW losses from the Cienega Creek basin will be under estimated. Faults and fractures are described in various supporting documents to the DEIS. Characterization of these geological attributes is rudimentary and, therefore, not factored into the quantitative modeling or qualitative description of hydraulic connectivity between the pit and outlying areas.


See below. We cannot base the analysis on “what if”.  We should disclose what the models conclude and identify that there is a great deal of uncertainty inherent in modeling.





Impacts to Biological Resources in Addition to the Direct Impacts Resulting from Mining Activities On-Site section was rewritten, and bullet points in Biophysical Features section were modified for clarification.





			Executive Summary


			Effects to aquatic T&E species and habitats on the LCNCA


			Include wording to the effect that ground water modeling does not provide more than a modest level of quantitative certainty. This puts the analysis of impacts to listed aquatic species at risk of error with dire consequences if the estimate is low by even a small margin. The geologic setting of the proposed mine site is likely to have these “conduits” of GW flow that violate modeling assumptions using simplified inputs.


We can reiterate this uncertainty in the BA and I suggest we include a section similar (or identical) to the text on p 265 of the DEIS (see my comments on the BA). Nevertheless, we can and should only consider the best available science - the 3 water models - in our analysis. The DEIS clearly states that predictions 1000 years into the future are speculative.  Unless BLM have their own empirical hydrological data, we need to use what we have. ESA does not require a “worst case” analysis, which appears to be what they are advocating.





Impacts to Biological Resources in Addition to the Direct Impacts Resulting from Mining Activities On-Site section was rewritten, and bullet points in Biophysical Features section were modified for clarification. Additionally, wording was added to various sections of the BA to remind the reader that making effects determinations based on models, and 100s of years into future, is not certain.





			Draft BA/Executive Summary/2


Draft BA,/Project Action Area/6


			Therefore, the action area includes the following: 1) springs and drainages that receive surface water discharge from the mine site, including Davidson Canyon wash to its confluence with Cienega Creek; 2) springs and seeps within the area of projected groundwater drawdown associated with the mine pit; and 3) areas adjacent to the mine site and transportation corridors that may be impacted by noise, dust, and light.


			Please provide a more detailed description of the action area so that the action area is clearly delineated.  Please reword  to “2) springs and seeps within the area of projected groundwater drawdown associated with the mine pit, including Empire Gulch and Cienega Creek;”  





I agree we should clarify. This appears to be an artifact of changing the analysis area on the map, but we didn’t catch it in the text. I note that the DEIS has the same problem on p. 349 (something to fix in the final).





Clarification has been made where necessary.





			Draft BA,/Biophysical Features/28


			The Santa Rita Mountain range includes numerous drainages that contain riparian habitat, but few are perennial (National Audubon Society 2011)…There are 101 springs and seeps and 148 stock tanks in the action area (Figure 3).


			These two sentences in the same paragraph are seemingly incongruent (i.e. 101 springs and seeps and 148 stock tanks are not “few,” unless only a few of these are “perennial”). Also see Draft BA, Figure 3, page 29, which shows many springs, seeps, and stock tanks.  Are only a few of these perennial? 


Please try to clarify.





This has been clarified in the text.





			Draft BA,/Ephemeral Fluvial Systems Supporting Upland Vegetation/34


			These systems are found along major and minor ephemeral washes that do not contain a perennial flow of water. This vegetation type typically contains plant species also found in neighboring uplands, although riparian plants are typically larger and often occur at higher densities than those in uplands. In the action area, this vegetation community occurs in numerous smaller named and unnamed washes where the dominant plant species include Emory oak, Mexican blue oak, Arizona white oak, one-seed juniper, whitethorn acacia, catclaw acacia, and velvet mesquite.


			Do any of the species found in the Interior Riparian Deciduous Woodland (e.g. Arizona black walnut, netleaf hackberry, desert willow, and desert broom) also occur in the Ephemeral Fluvial Systems?





Per Bob Lefevre, the answer is yes, potentially. It is also a little “apples and oranges”. Riparian woodlands are a vegetation classification; ephemeral fluvial systems are a land/hydrology classification. We struggled with this previously but it appears we still don’t have it quite correct. Regardless, I don’t see a question here that would affect the analysis.





We agree that this would not affect the analysis; however, some clarification has been made in the text.





			Draft BA/Chiricahua leopard frog,/Recent Surveys/40


			In 2009, surveys included 43 ponds, tanks, springs, and intermittent drainage reaches in and adjacent to the action area; many of the features surveyed in 2006 and 2008 were re-visited in 2009 (WestLand 2009d). Surveys in 2009 included Davidson Canyon, North Canyon, Oak Tree Canyon, Empire Gulch, and lower Cienega Creek (from near the Davidson Canyon confluence to Interstate 10). Searches were also conducted for potential frog habitat, but formal surveys were not conducted along approximately 40.9 miles of ephemeral drainages in Box Canyon, Mulberry Canyon, north and south Sycamore canyons, Davidson Canyon, Oak Tree Canyon, North Canyon, and upper Cienega Creek. In 2010, surveys included 58 ponds, tanks, springs, and intermittent drainage reaches in and adjacent to the action area; many of the features surveyed in 2006 and 2008-2009 were revisited in 2010 (WestLand 2011c). In 2011, surveys included 63 ponds, tanks, springs, and intermittent drainage reaches in and adjacent to the action area; many of the features surveyed in 2006 and 2008–2010 were revisited in 2011. Searches were also conducted for potential frog habitat in both years.


			The Project Action Area (page 6, and Executive Summary, page 2) includes “springs and seeps within the area of projected groundwater drawdown associated with the mine pit”.  BLM Manual 6840.1F5a: “Providing Information. During formal consultation, the BLM shall provide the FWS and/or NMFS with the best scientific and commercial information available for an adequate review of the effects that a proposed action may have on a listed species or designated critical habitat. If information is lacking, the FWS and/or NMFS can request that the BLM conduct additional surveys or studies to better address listed species issues. Although additional surveys or studies are not required by the ESA, and in many situations may not be practicable, they can be in the BLM’s best interest, as the FWS and/or NMFS generally err on the side of conserving listed species when rendering a biological opinion based on limited information.”  





Formal surveys during years 2008-2011 have not included Upper Cienega Creek, although a portion of Upper Cienega Creek is included in the action area for biological resources (Figure 2, page 7).  See also DEIS, page 225-226, Table 47, Summary of Effects, Proposed Action: ”No drawdown above threshold of 5 feet at Corona del Tucson residences, along Cienega Creek, or at Davidson Canyon/Cienega confluence; 1-to10-foot drawdown at Upper Empire Gulch with impacts beginning approximately 50 years after end of active mining; Reduction in flow along Cienega Creek (percentage), 1 to 3% of average annual flow; critical low-flow periods (may through June) would see greater impacts; impacts modeled to potentially start 50 years after end of active mine life; Miles of perennial stream length lost along Cienega Creek, 0.16 (based on average flow)”  Therefore, formal survey of Upper Cienega Creek and Empire Gulch should be completed, based on BLM’s responsibility to have current status of the species during any NEPA process and formal consultation with FWS.  





They correctly quote the summary, but some context is needed. The effects summarized in Table 47 are those that might be predicted 1000 years after mine life. Our analysis should rely on the entire text of the water quantity section and especially Table 59 (DEIS p. 266). I am not comfortable predicting effects to listed species 1000 years into the future, but we need to identify a reasonable timeframe.  We will need to work on framing this for the BA. Also, the <5 foot drawdown used in the analysis needs to be explained. It is the minimum threshold that the models use. It could be 4.9 feet, but it could be zero. 





As to their point: I disagree with the conclusion that additional surveys now would in any way inform our analysis of effects that are not predicted to occur for 100s of years. We can incorporate any additional data they give us. Further, there is no dispute that the habitats are suitable and/or occupied; we assume they are.





At some point, we need to apply the ESA standard for “reasonably certain to occur” regarding indirect effects. Predicting effects 150-1000 years into the future becomes problematic regarding this standard.





Also, see my comments on the Draft BA.





Impacts to Biological Resources in Addition to the Direct Impacts Resulting from Mining Activities On-Site section was rewritten, and bullet points in Biophysical Features section were modified for clarification. Additionally, wording was added to various sections of the BA to remind the reader that making effects determinations based on models, and 100s of years into future, is not certain. 





This is in contradiction to the discussion of Critical Habitat Designation description for Gila chub (page 42) which does include Upper Cienega Creek and Empire Gulch.   If one listed species is discussed as occurring with the Upper Cienega Creek and Empire Gulch, then discussions in the BA need to include all listed species that may occur in Upper Cienega Creek and Empire Gulch.


I agree, likely just an oversight. Empire/Cienega are Unit 9 for PCH.





The document has been modified. 





			Draft BA,/Gila Chub/Status and Distribution in the Action Area/41, 43, 44-45


			Another 11.6 miles (843.6 acres) of critical habitat occurs within the action area in upper Cienega Creek and Empire Gulch on BLM lands within the Las Cienegas National Conservation Area (NCA).





Surveys for this species have not been conducted within the action area for the purposes of this project.





Figure 8


			Formal surveys have not included Upper Cienega Creek, although a portion of Upper Cienega Creek is included in the action area for biological resources (Figure 2, page 7).  


See also DEIS, page 225-226, Table 47, Summary of Effects, Proposed Action: 


(redundant text deleted)


Therefore, formal surveys for Gila chub in Upper Cienega Creek must be completed based on BLM’s  responsibility to have current status of the species on BLM land during any NEPA process and formal consultation with FWS.  


See comments above. 


Previous surveys during years 2008-2011 have not included Upper Cienega Creek, although a portion of Upper Cienega Creek is included in the action area for biological resources (Figure 2, page 7 and Figure 8, page 43).  In addition designated Critical Habitat for Gila chub (page 42) includes Upper Cienega Creek and Empire Gulch: “Another 11.6 miles (843.6 acres) of critical habitat occurs within the action area in upper Cienega Creek and Empire Gulch on BLM lands within the Las Cienegas National Conservation Area (NCA).”


See comments above. 





The document has been modified to include BLM survey data.





			Draft BA/Gila topminnow/Status and Distribution in the Action Area/46


			Surveys for this species have not been conducted within the action area for the purposes of this project.


			Formal surveys have not included Upper Cienega Creek, although a portion of Upper Cienega Creek is included in the action area for biological resources (Figure 2, page 7).  See also DEIS, page 225-226, Table 47, Summary of Effects, Proposed Action: ”No drawdown above threshold of 5 feet at Corona del Tucson residences, along Cienega Creek, or at Davidson Canyon/Cienega confluence; 1-to10-foot drawdown at Upper Empire Gulch with impacts beginning approximately 50 years after end of active mining; Reduction in flow along Cienega Creek (percentage), 1 to 3% of average annual flow; critical low-flow periods (may through June) would see greater impacts; impacts modeled to potentially start 50 years after end of active mine life; Miles of perennial stream length lost along Cienega Creek, 0.16 (based on average flow)”  


Therefore, formal surveys for Gila chub in Upper Cienega Creek must be completed based on BLM’s  responsibility to have current status of the species on BLM land during any NEPA process and formal consultation with FWS.  


See comments above.





The document has been modified to include BLM survey data.





			Draft BA/Huachuca water umbel/Status and Distribution in the Action Area/49


			Surveys for this species have not been conducted within the action area for the purposes of this project.


			 Formal surveys have not included Upper Cienega Creek, although a portion of Upper Cienega Creek is included in the action area for biological resources (Figure 2, page 7).  


Therefore, formal surveys of Empire Gulch and Cienega Creek must be completed based on BLM’s responsibility to have current status of the species on BLM land during any NEPA process and formal consultation with FWS. 


During wet/dry survey along Cienega Creek on 11 June 2011, 61 patches of Huachuca water umbel were observed along the Mattie Canyon to the Narrows reach (Marcia Radke, pers. obs.).  This number does not include any Huachuca water umbel documented on other areas of Cienega Creek, Mattie Canyon, or at Empire Gulch by other observers. 





See comments above. Measurable effects of drawdown are not expected within any reasonable timeframe for analysis. (>150 years). 





The document has been modified to include BLM survey data. Impacts to Biological Resources in Addition to the Direct Impacts Resulting from Mining Activities On-Site section was rewritten, and bullet points in Biophysical Features section were modified for clarification. Additionally, wording was added to various sections of the BA to remind the reader that making effects determinations based on models, and 100s of years into future, is not certain. 





			Draft BA/Lesser long-nosed bat/Listing Status/52


			Following a 5-year review of the status of Lesser Long-nosed Bat, USFWS determined that while Lesser Long-nosed Bat populations do not currently meet the definition of “endangered,” the protection afforded by the ESA is warranted because of the continued vulnerabilities of key roost sites (USFWS 2007c).


			This statement in the BA is correct, however, it should not be construed that the LLNB is no longer listed.  The LLNB should be proposed for reclassification from endangered to threatened (USFWS 2007c, page 29).





We can clarify that the species is proposed for down-listing, not delisting.





Clarified.





			Draft BA/jaguar/Arizona Distribution and Abundance/Status and Distribution in the Action Area/50-52


			Surveys for this species have not been conducted within the action area for the purposes of this project.


			Due to the recent documentation of jaguar in southeastern Arizona near the action area, survey through camera trapping for the species should occur within the action area for purposes of this project and could be conducted concurrently with ocelot survey.


 We have already provided extensive review regarding effects analysis for this species. We should probably note in the BA that Uof A will be undertaking surveys for this species in the near future.





Updates made where necessary.





			Draft BA/Ocelot/Status and Distribution in the Action Area/64


			Surveys for this species have not been conducted within the action area for the purposes of this project.


			Due to the recent documentation of four ocelot in southeastern Arizona, survey through camera trapping for the species should occur within the action area for purposes of this project.


Same comment.





Updates made where necessary.





			Draft BA/Pima pineapple cactus/Status and Distribution in the Action Area/Recent Surveys/67


			Pima pineapple cacti were tagged with a unique number, and information was collected on the number of stems and general health of each plant.


			Did consultation with FWS occur for this tagging?





Not relevant to the BA.





No changes made.





			Draft BA/Pima pineapple cactus/Current status and distribution/67


			This species is not known or expected to occur within the mine footprint but is found at lower elevations west of the mine site, where utility corridors are proposed. In all, 94 living and five dead Pima pineapple cacti have been found within the five alternative alignments for the proposed TEP corridor (see Figure 2) and the water pipeline alternative (WestLand 2009a, 2009b, 2010b) (Appendix D).


			An alternative of utility corridor placement under the existing roadway could result in no disturbance to Pima pineapple cactus.





NEPA issue outside of the scope of the BA.





No changes made.





			Draft BA/Southwestern willow flycatcher/ Status and Distribution in the Action Area/71


			From 1996–2007, AGFD conducted Southwestern Willow Flycatcher distribution and abundance surveys along five reaches of Cienega Creek, and although Southwestern Willow Flycatchers have been documented in Cienega Creek, there are no records of territorial Southwestern Willow Flycatchers within the action area (Ellis et al. 2008)… The only reach of Cienega Creek in which resident Willow Flycatchers were documented was the uppermost reach (Cienega Creek), where a pair and nest were located in 2001, and Willow Flycatchers have not been found along this reach before or since 2001.


			The Project Action Area (page 6, and Executive Summary, page 2) includes “springs and seeps within the area of projected groundwater drawdown associated with the mine pit”.  Statements in the DEIS (Chapter 3, page 225, Table 47) verify that impacts from the mine occur at Empire Gulch and Cienega Creek.  Therefore, formal surveys of Empire Gulch and Cienega Creek must be completed based on BLM’s responsibility to have current status of the species on BLM land during any NEPA process and formal consultation with FWS.  





Willow flycatcher at Empire Gulch were documented with the “fitz-bew” call per USFWS protocol on a territory just west of net #10 of the Empire Gulch Monitoring Avian Productivity and Survivorship (MAPS) station on 08 and 17 June 2011, listed as “probable breeder-song” for these dates of the Empire Gulch MAPS station, an after-hatch-year willow flycatcher was caught in net #10 on 17 June 2011, and a hatch-year bird was caught on 06 August 2011 in net #7 of the same MAPS station (M. Radke, pers. obs.).  This was reported as such to USFWS and AZGFD per scientific collecting permit requirements.  Willow flycatcher were also listed as “likely breeder” for the 2011 year status for the Empire Gulch MAPS station (M. Radke, pers. obs.).  From 76 FR 50544: “A territory is defined as a discrete area defended by a resident single flycatcher or pair of flycatchers within a single breeding season (Sogge et al. 2010, p. 34).  This is usually evidenced by the presence of a singing male, and possibly one or more mates (Sogge et al. 2010, p. 34).  In addition, a southwestern willow flycatcher was documented on Cienega Creek during formal surveys on 7 August 2003 (Keith Hughes, BLM files).  A willow flycatcher was also documented at the Empire Gulch MAPS station on 27 July 2006.  Also include in the BA the discussion of proposed critical habitat on Cienega Creek from 76FR 50542-50629: “The Santa Cruz River and Cienega Creek segments were identified in the Recovery Plan as areas with substantial recovery value (Service 2002, p. 91).  These two segments are anticipated to provide flycatcher habitat for metapopulation stability, gene connectivity through this portion of the flycatcher’s range, protection against catastrophic population loss, and population growth and colonization potential.  As a result, these river segments and associated flycatcher habitat are anticipated to support the strategy, rationale, and science of flycatcher conservation in order to meet territory and habitat-related recovery goals.”  How is any change in water quantity or quality going to affect habitat for SWFL in Empire Gulch and proposed critical habitat in Cienega Creek?


It appears that this is adequately addressed in the BA, but you might want to check the timeframes for GW drawdown. The DEIS (figure 43) appears to indicate that effects won’t occur before 150 years. It would be helpful to have their information in the status section, though.





The document has been modified to include BLM survey data. Impacts to Biological Resources in Addition to the Direct Impacts Resulting from Mining Activities On-Site section was rewritten, and bullet points in Biophysical Features section were modified for clarification. Additionally, wording was added to various sections of the BA to remind the reader that making effects determinations based on models, and 100s of years into future, is not certain.





			Draft BA/Impacts to Biological Resources in Addition to the Direct Impacts Resulting from Mining Activities On-Site/73


			Impacts to sensitive riparian resources and streamflow in Cienega Creek and Empire Gulch have been modeled, and the first sign of impacts would not occur until approximately 50 years after mine closure. However, these impacts are expected to be negligible and immeasurable in the field in Empire Gulch until 150 years after mine closure and in Cienega Creek until 1,000 years after mine closure. Impacts may occur sooner or later but could reasonably be expected to take several decades after mine closure to occur. Impacts could then reasonably be expected to continue to expand until the aquifer reaches equilibrium; as modeled, the water level drawdown eventually would expand to impact both Cienega Creek and Empire Gulch. Thus, the exact amount of impact to biological resources over time (e.g., 1,000 years after mine closure) carries a high level of uncertainty.


			The Project Action Area (page 6, and Executive Summary, page 2) includes “springs and seeps within the area of projected groundwater drawdown associated with the mine pit”.  Statements in the DEIS (Chapter 3, page 225, Table 47) verify that impacts from the mine occur at Empire Gulch and Cienega Creek.  See also DEIS, page 225-226, Table 47, Summary of Effects, Proposed Action: ”(redundant text deleted – rg).” Also see statements (below) from Draft BA/Biophysical Features/page 73. Therefore, the statements from BA, page 73 are in contradiction to statements in the DEIS, page 225-226, and other statements in the BA.  The impacts identified in the DEIS are not “negligible and immeasurable,” due to the small amount of surface water present at Empire Gulch and Cienega Creek.  





See comments above. The BA appears to accurately reflect the conclusions of the DEIS.





Impacts to Biological Resources in Addition to the Direct Impacts Resulting from Mining Activities On-Site section was rewritten, and bullet points in Biophysical Features section were modified for clarification. Additionally, wording was added to various sections of the BA to remind the reader that making effects determinations based on models, and 100s of years into future, is not certain.





			Draft BA/Chiricahua leopard frog/ Direct and Indirect Effects/77-78


			Biophysical Features, page 74:  The Upper Empire Gulch Springs are expected to experience groundwater drawdown up to 1 foot approximately 50 years after mine closure and up to 10 feet approximately 150 years after closure of the mine. Groundwater drawdown of this magnitude would likely cause die-back in some riparian vegetation and would reduce spring or surface flow. Based on Pima County mapping the amount of hydroriparian and mesoriparian habitat in Empire Gulch is approximately 58.3 acres.





Vegetation communities, page 75: Permanent, direct impacts to vegetation communities from the preferredalternative would result from the removal of approximately 7,014 to 7,095 acres12 of vegetation: 3,465 to 3,498 acres of semidesert grassland, 3,472 to 3,520 acres of Madrean evergreen woodland, 0 (no) acres of


Chihuahuan desertscrub, and 77 acres of riparian vegetation.


			There is no discussion under Direct and Indirect Effects for effects to Chiricahua leopard frog from the loss of riparian vegetation used for foraging habitat.  Also, there is no discussion of the effects to Chiricahua leopard frog habitat in Cienega Creek.  





The absence of formal surveys for Chiricahua leopard frog in Cienega Creek does not negate the need for an analysis of impacts to potential, unsurveyed habitat.


See comments above. 





The indirect effects of groundwater drawdown on Chiricahua Leopard Frogs through long-term habitat alteration has been further clarified. 





Further, the Impacts to Biological Resources in Addition to the Direct Impacts Resulting from Mining Activities On-Site section was rewritten, and bullet points in Biophysical Features section were modified for clarification. Additionally, wording was added to various sections of the BA to remind the reader that making effects determinations based on models, and 100s of years into future, is not certain.





			Draft BA/Chiricahua leopard frog/Direct and Indirect Effects/76


			Biophysical Features, page 73: Cienega Creek is expected to experience drawdown, potentially starting about 50 years after closure of the mine; however, this drawdown is expected to be negligible at this point in time (less than 0.01 cubic feet per second). Drawdown could reduce surface flow by up to 0.04 cubic feet per second after 150 years and could reduce surface flow by up to 0.09 cubic feet per second after 1,000 years after mine closure. On average, this represents only 1% to 3% of annual flow after 1,000 years; however, impacts could be much greater during critical periods of low flow. During critical times of the year (May and June), even small flow reductions could cause some portions of Cienega Creek to stop flowing. Overall, the modeled decreases in groundwater (less than 1 foot) would occur over a long period of time and are unlikely to cause large changes in riparian vegetation extent or health; however, the reduction in stream flow could impact aquatic species needing standing or flowing water.





Biophysical Features, page 74: The Upper Empire Gulch Springs are expected to experience groundwater drawdown up to 1 foot approximately 50 years after mine closure and up to 10 feet approximately 150 years after closure of the mine. Groundwater drawdown of this magnitude would likely cause die-back in some riparian vegetation and would reduce spring or surface flow. Based on Pima County mapping the amount of hydroriparian and mesoriparian habitat in Empire Gulch is approximately 58.3 acres.


			What effect would a less than 5’ drawdown have on riparian vegetation, and how would this potentially affect Chiricahua leopard frog in Empire Gulch and Cienega Creek (e.g. foraging habitat, shading, humidity)?  


See previous comments regarding timeframe for analysis.





What effect would a reduction in flow or loss in perennial stream length have on Chiricahua leopard frog at Empire Gulch and Cienega Creek?  


See previous comments regarding timeframe for analysis.





What effects to water quality (e.g. through concentration) may be expected, and how would this affect Chiricahua leopard frog?  





Effects to Chiricahua leopard frog critical habitat Primary Constituent Elements (e.g. aquatic breeding habitat, fresh water with salinities less than 5 ppt, pH greater than or equal to 5.6, pollutants absent or minimally present, upland areas that provide opportunities for foraging and basking, dispersal and nonbreeding habitat, etc.) should be analyzed. 


See what you can do here.





The indirect effects of groundwater drawdown on Chiricahua Leopard Frogs through long-term habitat alteration has been further clarified. 





Further, the Impacts to Biological Resources in Addition to the Direct Impacts Resulting from Mining Activities On-Site section was rewritten, and bullet points in Biophysical Features section were modified for clarification. Additionally, wording was added to various sections of the BA to remind the reader that making effects determinations based on models, and 100s of years into future, is not certain.





Finally, impacts to water quality within Chiricahua leopard frog proposed critical habitat is not anticipated to occur in association with groundwater drawdown. 





			Draft BA,/Chiricahua leopard frog/ Determination of Effect/78


			The project also may affect, and is likely to adversely affect, proposed Chiricahua Leopard Frog critical habitat.


			Proposed critical habitat has two designations: likely to jeopardize the continued existence of, or not likely to jeopardize the continued existence of.  Therefore, the correct determination of effect for Chiricahua leopard frog proposed critical habitat is “likely to jeopardize the continued existence of.”





This is incorrect. For proposed critical habitat, the determinations are: not likely (or likely) to result in the destruction or adverse modification of proposed CH.  For designated CH, the appropriate determinations are the same as for the species (NLAA, LAA). I disagree that we would reach the level of jeopardy with respect to CLF, and the jeopardy standard only applies to species. See Larry’s comment also.


We will need to discuss the effects on PCEs prior to making a determination.





We agree with FS that this project should not reach the level of jeopardy for this species; therefore, no changes are necessary for the effects determination for proposed critical habitat. Regarding impacts to PCEs, impacts to water quality within Chiricahua leopard frog proposed critical habitat is not anticipated to occur in association with groundwater drawdown.





			Draft BA/Gila chub/Direct and Indirect Effects/78


			Direct effects on the Gila Chub are not anticipated as a result of this project because there is no habitat or known occurrences of this species within the footprint of the proposed mine, and no direct effects resulting from interrelated and interdependent actions are anticipated. Furthermore, impacts to water quality and/or disruption of surface water flow resulting from the capture of runoff in the pit are only expected to occur along the Barrel Canyon drainage through Davidson Canyon to its confluence with Cienega Creek, and the Gila Chub is not known to occur in any of these reaches, nor are any of these reaches expected to provide suitable habitat for this species.


			The lack of formal surveys on Cienega Creek and designated critical habitat doe s not negate the need for analysis of potential habitat. What effect would a less than 5’ drawdown have on riparian vegetation, and how would this potentially affect Gila chub and critical habitat?  What effect would a reduction in flow or loss in perennial stream length have on Gila chub at Empire Gulch and Cienega Creek?  What effects to water quality (e.g. through concentration) may be expected, and how would this affect Gila chub?  


See above. 


What effects are anticipated to the Gila chub critical habitat Primary Constituent Elements?





We will need to address this. The analysis appears to focus on the absence of fish, but should address effects to PCEs. Also see my comments on the draft BA





The document has been modified to include BLM survey data. Impacts to Biological Resources in Addition to the Direct Impacts Resulting from Mining Activities On-Site section was rewritten, and bullet points in Biophysical Features section were modified for clarification. Additionally, wording was added to various sections of the BA to remind the reader that making effects determinations based on models, and 100s of years into future, is not certain. Updates have been made to Effects Analysis section regarding impacts to designated critical habitat PCEs.





			Draft BA/Gila chub/Determination of Effect/79


			The proposed project will have no effect on the Gila Chub. The proposed project may affect, but is not likely to adversely affect, designated critical habitat for the Gila Chub.


			BLM Manual 6840.1F5: “Not likely to adversely affect (NLAA) is the appropriate conclusion when a causal mechanism for creating an effect exists, and the effect is 1) discountable, 2) insignificant, or 3) completely beneficial. These effects have an extremely low probability of occurrence (discountable); cannot be translated into any significant measurable effect on the species even when effects on habitat can be measured (insignificant); or are completely beneficial. For discountable and insignificant, the risk of harm or harassment is so low that a reasonable person would not consider it a factor in making a decision on the proposed action.  Likely to adversely affect (LAA) is the appropriate conclusion if a causal mechanism exists within the action area that creates a direct or indirect effect, or an effect from an interrelated or interdependent activity, that is not discountable, insignificant, or completely beneficial. Adverse effects are those where the likelihood of “take” resulting from the action is not insignificant, and evidence is present in a logical analysis to support this determination to the extent that a reasonable person would agree with the determination.”  Therefore, the effect determination for Gila chub should appropriately be “may affect, likely to adversely affect.”  





See above. Can we construct a “logical analysis” that is in any way predictive of effects 1000 years (or even 50 years) into the future? As Larry notes, maybe we should ask them for something in writing.





Effects determinations for Gila Chub and designated critical habitat for Gila Chub were changed. Additionally, wording was added to remind the reader that making effects determinations based on models, and 100s of years into future, is not certain.





			Draft BA/Huachuca water umbel/Direct and Indirect Effects/80


			Indirect effects on the Huachuca water umbel are also not anticipated as a result of this project. Impacts to water quality and/or disruption of surface water flow resulting from the capture of runoff in the pit are only expected to occur along the Barrel Canyon drainage through Davidson Canyon to its confluence with Cienega Creek. However, the Huachuca water umbel is not known to currently occur in any of these reaches, nor are any of these reaches expected to


provide suitable habitat for this species. The Huachuca water umbel is known to occur within the action area in Empire Gulch and Cienega Creek and may be affected by groundwater drawdown and decreased stream, seep, and spring flows within the action area. Groundwater drawdown is anticipated to begin in Empire Gulch approximately 50 years after mine closure, decreasing the amount or volume of surface water within perennial pools, which would result in insignificant impacts on Huachuca water umbels at this location. Groundwater drawdown is not anticipated to begin in Cienega Creek until approximately 150 years after mine closure; therefore, indirect effects on populations of this species within Cienega Creek are not reasonably certain to occur.


			The statement that indirect effects to Huachuca water umbel are not anticipated is incongruent with the same sentence that Huachuca water umbel is known to occur in Empire Gulch and Cienega Creek and may be affected by groundwater drawdown.  What effect would a less than 5’ drawdown have on riparian vegetation, and how would this potentially affect Huachuca water umbel (e.g. through loss of shading, floodplain alteration)?  What effect would a reduction in flow or loss in perennial stream length have on Huachuca water umabel at Empire Gulch and Cienega Creek?  What effects to water quality (e.g. through concentration) may be expected, and how would this affect Huachuca water umbel?  





See above. 





Something we might consider for this and other species is a brief disclosure of what the effects of drawdown might be disregarding the timeframe.  That is, rather than say that indirect effects are not anticipated (which seems to be the hang-up), we could say something like: 


The effects of a 1-3% reduction in streamflow on currently known populations of species X would be expected to be …..(whatever). However, according to the models developed to predict groundwater draw-down, effects are not expected to occur until 150-1000 years into the future. The uncertainty involved with streamflow modeling at this time frame combined with the small predicted magnitude of impacts renders any analysis of future effects to individual populations of species X problematic. While we can predict (albeit with limited precision) that groundwater and surface water flows may be affected many decades into the future, we cannot predict how these changes would interact with or affect populations of listed species whose future status and distribution are entirely unknown. Therefore we cannot conclude that these future indirect effects are reasonable certain to occur.





Changes have been made to the Huachuca water umbel impacts analysis. Impacts to Biological Resources in Addition to the Direct Impacts Resulting from Mining Activities On-Site section was rewritten, and bullet points in Biophysical Features section were modified for clarification. Additionally, wording was added to remind the reader that making effects determinations based on models, and 100s of years into future, is not certain. Finally, impacts to water quality in Huachuca water umbel habitat within Cienega Creek and Empire Gulch is not anticipated to occur in association with groundwater drawdown.





			Draft BA/81Huachuca water umbel/ Determination of Effect/81


			The project may affect, but is not likely to adversely affect, the Huachuca water umbel.


			BLM Manual 6840.1F5: (redundant quotation deleted)


  


Based on the 2011 Huachuca water umbel survey of Cienega Creek during wet/dry mapping, a substantial population of Huachuca water umbel occurs along Cienega Creek (although Cienega Creek is not designated critical habitat for the species).  During 2009 survey for Huachuca water umbel on the San Pedro Riparian NCA (Vernadero 2010), 65 metapopulations were detected.  During 11 June 2011 wet/dry mapping of Cienega Creek, 61 metapopulations of Huachuca water umbel were detected in the Mattie Canyon to Narrows reach (Marcia Radke, pers. obs.), which does not include any detections in other portions of Cienega Creek, Mattie Canyon, or Empire Gulch.  Therefore, Cienega Creek contains a significant portion of the population of Huachuca water umbel, and the effect determination for Huachuca water umbel should appropriately be “may affect, likely to adversely affect.”  


See comments above regarding timeframe and magnitude of effects on Cienega Creek.





Changes have been made to the Huachuca water umbel impacts analysis. Impacts to Biological Resources in Addition to the Direct Impacts Resulting from Mining Activities On-Site section was rewritten, and bullet points in Biophysical Features section were modified for clarification. Additionally, wording was added to remind the reader that making effects determinations based on models, and 100s of years into future, is not certain. Finally, the effects determination for this species was not changed. 





			Draft BA/Jaguar/Direct and Indirect 
Effects/Determination of Effect/81


			Direct and indirect impacts to Jaguars are not anticipated as a result of this project. None of the data available suggest that the Jaguar is reasonably certain to occur in the action area because the species’ occurrence in Arizona is considered rare, no breeding populations of the Jaguar are known to exist in Arizona, and there have been no confirmed occurrence records for this species within 20 miles of the


action area since 1961.





The project will have no effect on the Jaguar.


			BLM Manual 6840.1F5: (redundant quotation deleted)


Jaguars have been documented since 1980 in the area from the Peloncillo Mountains west to the Baboquivari Mountains in Sky Island mountain ranges and from the international boundary north to Interstate 10.   Based on recent documentation of jaguar in southeastern Arizona near the action area, data does suggest that appropriate habitat does occur in the action area for jaguar.  The possible designation of jaguar critical habitat may include such elements as: consideration of space for individual and population growth, and for normal behavior; food, water, air, light, minerals, or other nutritional or physiological requirements; cover or shelter; sites for breeding, reproduction, rearing of offspring; and habitats that are protected from disturbance or are representative of the historic geographical and ecological distributions of a species.


Effects from the proposed action may include increased disturbance through mining activities and traffic, reduction in prey species, and disruption of movement corridors.  These activities are expected to impact habitat and movement corridors of jaguar and their prey species, even if the timber sale by the USFS referred to did not.  The effects to the jaguar are expected to occur by altering their travel and foraging cover, and prey availability.  Therefore, the appropriate effect determination  for jaguar is “may affect, not likely to adversely affect.”


We have already addressed this.





Updates have been made to the Jaguar section, and the effects determination has been changed.





			Draft BA/Ocelot/Direct and Indirect Impacts/Effect Determination/84


			Direct and indirect impacts on Ocelots are not anticipated as a result of this project. The best scientific data available show a lack of certainty regarding the Ocelot’s presence in the action area. None of the data available suggest that the Ocelot is reasonably certain to occur in the action area because the species’


occurrence in Arizona is considered rare, no breeding populations of the Ocelot are known to exist inArizona, and this species has never been documented as occurring within the action area. As mentioned above in the Jaguar section, the Forest Service has already established a similar precedent with other


listed cat species, and Ocelot sightings near the action area are even rarer than the frequency of Lynx sightings in the aforementioned case. Direct or indirect effects are not reasonably certain to occur on the


Ocelot.


The project will have no effect on the Ocelot.


			BLM Manual 6840.1F5: (redundant quotation deleted).


In 2009, an ocelot was documented in Arizona (in Cochise County) with the use of camera traps.  Additionally, in 2010, an ocelot was found dead on a road near Globe, Arizona.  In 2011, two ocelot documentations occurred in the Huachuca Mts. In addition to the recent Arizona sightings, a number of ocelots have been documented just south of the U.S. border in Sonora, Mexico. Specifically, with the use of camera traps, ocelots have been documented since February 2007 in the Sierra Azul, 30-35 miles southeast of Nogales; and 1 ocelot was documented in 2009 in the Sierra de Los Ajos, about 30 miles south of the U.S. border near Naco, Mexico.  Lopez Gonzalez et al. (2003) obtained 36 verified ocelot records for Sonora, 21 of which were obtained after 1990.  Based on the recent documentation of four ocelot in southeastern Arizona near the action area, including one documentation of a significant movement distance (Globe), data does suggest that appropriate habitat does occur in the action area for ocelot.  Effects from the proposed action may include increased disturbance through mining activities and traffic, reduction in prey species, and disruption of movement corridors.  The effects to the ocelot  are expected to occur by altering their travel and foraging cover, and prey availability.  The proposed action is expected to impact habitat and movement corridors of ocelot and their prey species, even if the USFW timber sale referred to did not.  Therefore, the appropriate effect determination  for ocelot is “may affect, not likely to adversely affect.”


See previous comment. Jaguar and ocelot should probably have the same effects determination.





Updates have been made to the Ocelot section, and the effects determination has been changed.





			Draft BA/Direct and Indirect Effects/All Species


			


			There is no analysis of cumulative, interacting or synergistic effects at Empire Gulch and Cienega Creek of drawdown, reduction in flow, and lost stream length (see above comments) and potential effects this would have to water quality (e.g. from concentration) of what water would still be available to listed species (e.g. lesser long-nosed bat, southwestern willow flycatcher, Chiricahua leopard frog, Gila chub, Gila topminnow, Huachuca water umbel), critical habitat (e.g. Gila chub and proposed for southwestern willow flycatcher and Chiricahua leopard frog), and primary constituent elements of critical habitat. 


Perhaps this can be addressed?





The Cumulative Effects sections have been modified; however, it is important to note the difficulty in conducting this analysis because of the lack of definitive information on future State, tribal, local, or private actions.













Comments on Draft Biological Assessment for Rosemont Copper Project





Submitted by: Richard A. Gerhart





General Comment 1. I note that all effects determinations have been removed. I suggest we get together in the next week in person to go over these. BLM and Larry have both suggested that BLM provide their own effects determinations for species on their lands. I don’t object to this, but for reasons described below regarding the water models, I am reluctant to base species effects determinations on modeled effects that could potentially occur hundreds of years in the future. To my knowledge, there is no precedent for that type of analysis.





We have included the BLM’s survey data, done a more detailed Effects Analysis, and reassessed Effects Determinations for some species. Impacts to Biological Resources in Addition to the Direct Impacts Resulting from Mining Activities On-Site section was rewritten, and bullet points in Biophysical Features section were modified for clarification. Additionally, wording was added to various sections of the BA to remind the reader that making effects determinations based on models, and 100s of years into future, is not certain. Effects determinations have been modified as appropriate.





General Comment 2. While deliberating on this and after some discussion with FS and FWS staff over the past week, I suggest the following strategy for potential effects occurring far into the future. Reading BLM comments, it appears that at least part of the issue is that we do not analyze the effects of groundwater and surface water changes, but simply dismiss them as not reasonably certain to occur. 





To address this, something we might consider for the “Cienega Creek species” is a brief disclosure of what the effects of drawdown might be disregarding the timeframe.  That is, rather than say that indirect effects are not anticipated (which seems to be the hang-up), we could say something like: 


The effects of a 1-3% reduction in stream flow on currently known populations of species X would be expected to be …..(identify appropriate effects). 


However, according to the models developed to predict groundwater draw-down, simultaneous or short term effects in the vicinity of species X habitat are not anticipated. Rather, effects on the regional aquifer are expected to manifest in the vicinity of Cienega Creek 150-1000 years into the future. The uncertainty involved with streamflow modeling at this time frame combined with the small predicted magnitude of effects renders any analysis of future effects to individual populations of species X problematic. While we can predict (albeit with limited precision) that groundwater and surface water flows may be affected many decades into the future, we cannot predict how these changes would interact with or affect populations of Species X whose future status and distribution are entirely unknown. Therefore we cannot conclude that these future indirect effects are reasonably certain to occur. 





This could be improved, but I hope it makes the point. This discussion could be included as a general discussion at the beginning of the effects analysis or could go with each species (probably the latter is preferable, although potentially redundant).





Impacts to Biological Resources in Addition to the Direct Impacts Resulting from Mining Activities On-Site section was rewritten, and bullet points in Biophysical Features section were modified for clarification. Additionally, wording was added to various sections of the BA to remind the reader that making effects determinations based on models, and 100s of years into future, is not certain.





Cover Page. The FS Regional Office commented that we should add BLM to the “Prepared for” section? BLM did not identify this.





No change has been made.





Page 1. The term “impacts” first occurs here and throughout the document. Although not too critical in the executive summary, we should be using the ESA language wherever we can. Thus “effects” is preferable to “impacts”, especially in the effects analysis.





Impacts has been replaced with effects where appropriate.





Table 1. As we discussed, the term “evolutionarily significant unit” is not commonly used here and likely to be confusing. Since none of the species are identified as significant anyway, I recommend we remove this reference.





Removed.





Table 1, Chiricahua leopard frog. The correct threshold for proposed critical habitat is “adverse modification”. See additional comments under the species.





It is SWCA’s policy to not use the term “adverse modification” in our BA’s. We prefer to use the term “result in destruction” and leave it up to USFWS to use the “adverse mod” terminology; however, if the Forest Service prefers, the “adverse mod” term can be used.





P. 14, Project Action Area, next to last sentence. Delete the word “alternatives” at the end of the sentence.



Done.





P. 38, top of page. The reference to both “poor livestock management” and “livestock grazing” is redundant. Delete the second reference (“livestock grazing”).





Done.





P. 42, Ranching and Grazing. Interesting but not highly relevant or accurate. The “carrying capacity” figure is way too high (and not how FS identifies grazing capacity). I don’t know where this came from. See EIS pp. 433 and 434 for a description of the current situation. We should simply say that livestock grazing has been an ongoing disturbance for over 100 years, historically at much higher levels than at present. Should also not the Rosemont is the current grazing permittee. 





This section has been revised.





Chiricahua leopard frog.  PCH unit 9 is entirely within the action area (Figure 7).


p. 46, Threats. Delete “livestock grazing” from the list. “Poor livestock management” is already mentioned.





Revised.





p. 47, AZ distribution and abundance. Check this. There are recent records for the Peloncillos and a population on private land in Cave Creek (Chiricahuas).





Revised.





P. 48, Surveys. Need to incorporate BLM data for Empire/Cienega.





Added.





P. 52, Gila Chub/Gila topminnow status and distribution. Incorporate BLM survey data if available.


Also, while I note that this is covered in the effects section, we might want a sentence here stating that no chub/topminnow or their habitats are found in the project area.





Revised.





P. 48, Huachuca water umbel, Status and Distribution. The statement “Before 2001” implies that there are “after 2001” data, but nothing is mentioned. 


In the next sentence, replace “is” with “has been” or delete the phrase “during past survey efforts”. 


As with other species, a mention of status in the project area would add clarity.





Revised.





P. 50. Jaguar, Rangewide distribution, second paragraph. As I read it, the first sentence states that more than 60 jaguars have been killed in AZ and NM from the late 20th century to the present. Do you mean late 19th century?





Revised.





Jaguar, Arizona Distribution and Abundance, 1st paragraph. What is the source for the statement that jaguar habitat is marginal “due to recent habitat degradation and conversion”? I don’t believe this accurately reflects habitats on the CNF or the current opinions of jaguar biologists. 





USFWS. 2008c. Biological opinion on Secure Border Initiative (SBInet) Tucson West Tower Project, Ajo, Tucson, Casa Grande, Nogales, and Sonoita Stations Area of Operation, U.S. Border Patrol, Tucson Sector, Arizona (AESO/SE 22410-2008-F-0373). Available at: http://www.fws.gov/southwest/es/arizona/Biological.htm.





This section has been revised.





Jaguar, Status and Distribution in the Action Area. We should mention the surveys of McCain and Childs and the two recent reports here. I took a stab at this in the discussion paper I provided on 12/7. Feel free to use or modify that text if it is useful. 





This section has been revised.





Lesser long-nosed bat, Listing Status. BLM noted a concern with the language here (see BLM comments).





Revised.





Ocelot, Arizona Distribution and Abundance, last sentence. Would it be clearer to say the two of the Ocelots photographed in the Huachuca Mountains were likely the same individual? 





No, the reference just says that Cochise County does not reference the Huachuca Mountains. 





Also, I do not find the reference USFWS 2011 in the lit cited.





It has been added.





SWWF, Status and distribution. Include BLM data if available.





Data has been added.





Effects analysis, First paragraph. I see this has been modified significantly from the earlier draft, so I have deleted my previous rather extensive comments.





No changes.





Page 80, Effects. From here forward in particular, I would like to see “impacts” replaced by “effects” to the extent possible when used in the context of ESA analysis. 





Impacts has been replaced with effects where appropriate.








P. 80, Impacts to Biological Resources… The discussion of uncertainty regarding stream flow and groundwater models is necessary and appropriate, but I actually think we should beef it up a little. P. 265 of the EIS has a very good summary that I suggest we use or summarize for this discussion. I also believe that here we should make the case that 1000 years is not a reasonable timeframe for analysis of effects to listed species, given the uncertainty associated with the models and the unknowable nature of future events and conditions. Perhaps something along these lines:





While it may be possible to use the existing models to speculate on effects to listed species hundreds of years into the future, such an exercise would not be particularly useful or informative. The uncertainty associated with the models themselves (identified above), combined with the unpredictable nature of distant future resource conditions would prohibit any meaningful analysis of effects to individual species. For the analyses that follow, we attempt to fully disclose the predicted changes in groundwater hydrology and stream flow identified by the models, but our analysis of direct and indirect effects to individual species does not rely heavily on the very long term modeling results, especially those extending beyond 50 years. 





Impacts to Biological Resources in Addition to the Direct Impacts Resulting from Mining Activities On-Site section was rewritten, and bullet points in Biophysical Features section were modified for clarification. Additionally, wording was added to various sections of the BA to remind the reader that making effects determinations based on models, and 100s of years into future, is not certain.





P. 81, last paragraph. I spent the day poring over the hydrology reports but am still confused. Tetra Tech states that “after 150 years, the drawdown has not reached Cienega Creek or the perennial reach of Davidson Canyon”. Montgomery and Assoc. state that the “projected drawdown at the nearest Cienega Creek perennial reach is substantially less than 0.01 feet during the 1000 years after the end of mining”. Citing O’Brien 2011, table 59 shows 0.01 feet of reduction at 50 years, but this citation is not in the EIS lit cited and I can’t find it on the RosemontEIS website. Can you check this?





There will be modifications to this section of the EIS. Also, I emailed you the O’Brien 2011 citation and it will be added to the EIS.


 


CLF, Determination of effect. I note that determinations have been removed from the newer draft. 





The effects determinations have been left in the document. 





I believe the analysis makes the case for formal consultation (MALAA). The correct determination for proposed critical habitat is “likely (not likely) to result in adverse modification”.


It is SWCA’s policy to not use the term “adverse modification” in our BA’s. We prefer to use the term “result in destruction” and leave it up to USFWS to use the “adverse mod” terminology; however, if the Forest Service prefers, the “adverse mod” term can be used.





Gila Chub. Water quality impacts - CH: Is there a reference from a water quality tech report that we could use here to support the statement that WQ effects are insignificant or negligible? The presence or absence of the species is not necessarily relevant to the analysis of effects to CH. If significant degradation of WQ is expected, we would need to consider that. 





Updates have been made to Effects Analysis section regarding impacts to designated critical habitat PCEs, and effects determinations for Gila Chub and designated critical habitat for Gila Chub have been changed.





For both the species and the habitat, I would like to see the analysis address the magnitude of the impact and the uncertainty associated with the model predictions, rather than simply relying on the fact that impacts will occur much later in time. In other words, if we are certain that impacts will occur and that these would be significant, we might be looking at adverse effects even that far into the future.





Impacts to Biological Resources in Addition to the Direct Impacts Resulting from Mining Activities On-Site section was rewritten, and bullet points in Biophysical Features section were modified for clarification. Additionally, wording was added to various sections of the BA to remind the reader that making effects determinations based on models, and 100s of years into future, is not certain. 





Jaguar. Conservation Measures. We might want to discuss with Rosemont and FWS to see if this is still in the works. 





We should confirm conservation measures for all species at the meeting.





The UofA received the monitoring contract for Jaguar from FWS. 





This information has been added to the BA.





Direct and indirect effects. Needs minor revision based on information I provided previously.





Updates have been made to the Jaguar section, and the effects determination has been changed.





All other effects analyses look good. 






 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Friday, January 20, 2012 2:45 PM
To: Angela Barclay
Cc: Gerhart, Richard A -FS
Subject: RE: 1/20/2012 BA deadline?
 
Howabout both? The best of both worlds….thanks!
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Friday, January 20, 2012 1:37 PM
To: Jones, Larry -FS
Cc: Gerhart, Richard A -FS
Subject: RE: 1/20/2012 BA deadline?
 
Would you like me to send you the word version so you can see the changes I have made, or a
clean-up pdf with figures embedded, or both?
 
Thanks,
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Thursday, January 19, 2012 2:27 PM
To: Angela Barclay
Cc: Gerhart, Richard A -FS
Subject: 1/20/2012 BA deadline?
 
Are you going to make tomorrow's deadline for the Rosemont BA? I heard you lost a helper…
 
Larry Jones
Biologist
Climate Change Coordinator



mailto:ljones02@fs.fed.us





SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 



mailto:ljones02@fs.fed.us






From: Roth, Melinda D -FS
To: Jones, Larry -FS
Cc: cgarrett@swca.com
Subject: RE: Rosemont BAupdate
Date: Wednesday, May 09, 2012 1:38:42 PM
Attachments: image001.png


Sounds good Larry.  Please either send the FWS transmittal letter to Victoria at SWCA or give me a
copy for the record.
 
From: Jones, Larry -FS 
Sent: Wednesday, May 09, 2012 1:15 PM
To: Roth, Melinda D -FS
Cc: Everson, Beverley A -FS; Ruyle, Jennifer -FS
Subject: RE: Rosemont BAupdate
 
I spoke to Jim Upchurch today and he would like me to finish up the BA as soon as possible without
further review (i.e., I will finish my review then give back to SWCA this week to finalize ). FWS,
BLM, Army Corps, and AGFD have already seen an earlier version and commented on it, and the
comments have helped mold the BA into what it is now. We can certainly cc the cover letter and
BA to these agencies and cooperators (and Rosemont) during the official transmittal to FWS to
request initiation of consultation. FYI, we still have not received the FWS letter with input from
their species leads but hopefully we are anticipating what they want to see.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Roth, Melinda D -FS 
Sent: Tuesday, May 08, 2012 4:45 PM
To: Jones, Larry -FS
Cc: Everson, Beverley A -FS; Ruyle, Jennifer -FS
Subject: RE: Rosemont BE update
 
Thanks for the update.  We could consider sending a draft to Marjorie Blaine with the Army Corps. 
She only works on Wednesdays, so I’m not sure we would get comments back within our
timeframes.  We certainly want to cc her on the final BA and cover letter.  Also, it might be good to
send to RO, especially if they aren’t up to date regarding the informal discussions, additional
compensatory mitigation, effects determinations.  If we share this draft with non-federal partners,
I think we would also need to share with Rosemont.  I’ll leave these ideas in your capable hands. 
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Maybe Jim will also weigh in.
 
From: Jones, Larry -FS 
Sent: Tuesday, May 08, 2012 4:32 PM
To: Roth, Melinda D -FS; Everson, Beverley A -FS
Cc: Upchurch, Jim -FS; Ruyle, Jennifer -FS
Subject: FW: Rosemont BE update
 
Update on the Biological Assessment (BA; subject line is a typo). See below and attached. Angela
Barclay, SWCA biologist, sent the complete May draft BA for proposed Rosemont mine to me on
Friday and I received it today (Tuesday). Of course, I haven’t reviewed the whole document yet
(not to effects analysis yet), but I am treating it as my highest priority to prepare it for initiation of
Formal Section 7 ESA consultation. After I review and give comments on the draft, Angela will have
to have to finish track changes and do final formatting. I will prepare a consultation cover letter for
Jim. Have a look if you like, or wait for the tidier version. Do you want any internal (beyond me) or
cooperator review prior to initiation of consultation?
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Friday, May 04, 2012 4:47 PM
To: Jones, Larry -FS
Cc: Chris Garrett
Subject: RE: Rosemont BE update
 
Larry,
 
By the skin of my teeth, I hereby submit a complete draft of the BA. It still has some comments and
highlighted areas, and the lit cited needs work.
 
Talk to you next week!
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Friday, May 04, 2012 5:11 AM
To: Angela Barclay
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Cc: Chris Garrett
Subject: RE: Rosemont BE update
 
Thanks, Angela—I won’t be back in my office until Tues morn, but I am printing this out to go over.
I’m looking at CMs from WestLand also, and will probably send out some info on that, so will get
back to you on that too.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Thursday, May 03, 2012 6:41 PM
To: Jones, Larry -FS
Cc: Chris Garrett
Subject: Rosemont BE update
 
Hi Larry,
 
I have an almost complete draft for you to review (attached) – it is just missing the Effects Analysis
sections for Jaguar and Ocelot. Note that I added Rosemont’s proposed conservation measures, but
I figured working on the Effects Analysis section was a better use of my time than trying to figure
out which AGFD mitigation measures to add. Tomorrow morning is jammed up for me, but I will do
my best to put everything else aside tomorrow afternoon and get a more complete version to you
by COB tomorrow.
 
Thank you for your patience!
 
Angela M. D. Barclay, M. S.
Senior Natural Resource Specialist


SWCA Environmental Consultants
343 West Franklin Street
Tucson, Arizona 85701
P 520.325.9194 | F 520.325.2033
 



mailto:ljones02@fs.fed.us

mailto:[mailto:abarclay@swca.com]

http://www.swca.com/





Visit Our Website: http://www.swca.com   


 
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Jones, Larry -FS
To: Angela Barclay
Cc: Chris Garrett; Roth, Melinda D -FS
Subject: RE: moving forward on BA
Date: Tuesday, May 01, 2012 5:57:32 AM


Thanks…I’ll look at this version while at the Madrean meeting, then when effects analysis is done, I
will review that.  I should have a full review for you next week to finalize. Because of the short time
frame, I will mostly concentrate on the effects analysis and conservation measures. In theory, I will
check in every day before going to the Madrean conference, but that depends on my sleep needs…
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Sunday, April 29, 2012 4:49 PM
To: Jones, Larry -FS
Cc: Chris Garrett
Subject: RE: moving forward on BA
 
Hi Larry,
 
Well, I didn’t get as far as I hoped to this weekend, so I’m attaching the draft BA up to the Effects
Analysis section. Even though I have some of the Effects Analysis section done, I would prefer to
send sections to you in logical chunks. I should be able to spend most of tomorrow on this, and then
I’ll work on it daily this week (except when I’m getting ready for bat surveys) until I have a
complete draft. Stay tuned…
 
Thanks for your patience.
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Friday, April 27, 2012 1:42 PM
To: Angela Barclay
Subject: RE: moving forward on BA
 
I’ll look this over but save comments for the whole thing (i.e., so if you can send it in its entirety



mailto:/O=MMS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=JONES, LARRY810899D6-F64D-4E4C-AA8E-C93F1C975BDF

mailto:abarclay@swca.com

mailto:cgarrett@swca.com

mailto:mroth@fs.fed.us

mailto:[mailto:ljones02@fs.fed.us]





Monday, that would be good...I expect I will mostly comment on the second half, since that is the
meat of the document)
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Thursday, April 26, 2012 3:51 PM
To: Jones, Larry -FS
Cc: Chris Garrett
Subject: RE: moving forward on BA
 
Larry,
 
Here is a revised draft of the first half of the BA. Please note that I removed the figures to keep the
document small enough to email and most of the figures will be changing, too. I tracked my
changes so you can see what I’ve done since the last draft. Also, I have a handful of comments in
there and most of them are either notes to myself, notes regarding references, or notes so that
you know that something will change. Keep in mind that this has not gone through any peer or
technical review since I made changes, but that will happen before we send anything to USFWS.
 
Let me know if you have any questions as you are reviewing. Feel free to track your changes or add
comments where appropriate. As of right now, I’m going to try to stick to my plan of getting you
the second half of the document Monday morning.
 
Thanks!
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Wednesday, April 25, 2012 2:42 PM
To: Angela Barclay
Cc: Chris Garrett
Subject: RE: moving forward on BA
 
Thanks…that sounds good. I will be here Friday and Monday, but the rest of the week is the
Madrean conference. I just got a voice mail from Brian L, so will try to prod them for CM’s.
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Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Wednesday, April 25, 2012 1:43 PM
To: Jones, Larry -FS
Cc: Chris Garrett
Subject: RE: moving forward on BA
 
Hi Larry,
 
I have been working on it but admittedly, I wish I were further along. I still need to work on the
Jaguar and Ocelot sections (I’ve done a lot of reading and research) within the FEDERALLY LISTED
SPECIES AND DESIGNATED OR PROPOSED CRITICAL HABITAT section, and I have to work on the
rewrite of the impacts sections for Jaguar and Ocelot and all aquatic species in the EFFECTS
ANALYSIS section. I’m also still waiting on some figure revisions and more specifics on the
groundwater drawdown models. How about if I gave it to you in pieces? I could provide you with
the first half (up to the FEDERALLY LISTED SPECIES AND DESIGNATED OR PROPOSED CRITICAL
HABITAT section) by Friday morning, and (hopefully) the rest next Monday? It may not have any
other internal SWCA review before I give it to you. Let me know what you think…
 
Thanks,
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Wednesday, April 25, 2012 1:29 PM
To: Angela Barclay
Subject: moving forward on BA
 
Hey Angela—
 
I called SWCA and heard you are teleworking today. Even though WestLand (I tried calling them,
too) and FWS are not coming through with their BA-related products in a timely manner, I want to
proceed with the BA in order to get consultation started. So please compile what you have into the
draft BA in Word format (so I can comment directly on the BA via track changes) and send to me for
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review. If FWS or WestLand then gives us some input, we can quickly incorporate into the draft.
Otherwise, let’s do everything we can to ready the BA for FWS and I will submit to them to get the
consultation clock started. What we don’t offer as conservation measures may become terms and
conditions, anyway. I have been told the BA is the hold-up on the project now, so I don’t want this
to keep dragging on.
 
I do not have to go to the field on Friday, so it is best if I can have it Friday morning to work on.
 
Thanks!
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Jones, Larry -FS
To: Angela Barclay; brocious@base.sao.arizona.edu; cbeck@azdot.gov; daniel_j_moore@blm.gov; dt1@azdeq.gov;


David.Jacobs@azag.gov; falco@cfa.harvard.edu; gfleming@asmi.az.gov; Julia.Fonseca@pima.gov;
JWindes@azgfd.gov; karen.howe@tonation-nsn.gov; david.stine.1@ang.af.mil; safabritz@azwater.gov;
lee.allison@azgs.az.gov; Leslie.Ethen@tucsonaz.gov; LSwartzbaugh@asmi.az.gov;
Marjorie.E.Blaine@usace.army.mil; nicole.ewing-gavin@tucsonaz.gov; ohenderson@ci.sahuarita.az.us;
rcasavant@azstateparks.gov; rsejkora@azstateparks.gov; stahle@ci.sahuarita.az.us; TEmery@azdot.gov;
scott_stonum@nps.gov; darla_sidles@nps.gov; Nicole.Fyffe@pima.gov; twade@azgfd.gov; Roth, Melinda D -FS;
jsorensen@azgfd.gov; Jonathan Rigg; Brian.Powell@pima.gov; Jeff_Simms@blm.gov; Marcia_Radke@blm.gov;
scott_stonum@nps.gov; lpollock@azgfd.gov; jason_douglas@fws.gov


Cc: Ruyle, Jennifer -FS; Everson, Beverley A -FS
Subject: RE: Mitigation Tables for Rosemont Coop Agencies
Date: Wednesday, June 27, 2012 12:27:09 PM
Attachments: Draft Agenda coop agency meeting 9 July 2012.docx


Oops! Make that 9 July 2012 for our next meeting. The corrected agenda is attached.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Jones, Larry -FS 
Sent: Tuesday, June 26, 2012 3:59 PM
To: Angela Barclay; brocious@base.sao.arizona.edu; cbeck@azdot.gov; daniel_j_moore@blm.gov;
dt1@azdeq.gov; David.Jacobs@azag.gov; falco@cfa.harvard.edu; gfleming@asmi.az.gov;
Julia.Fonseca@pima.gov; JWindes@azgfd.gov; karen.howe@tonation-nsn.gov; david.stine.1@ang.af.mil;
safabritz@azwater.gov; lee.allison@azgs.az.gov; Leslie.Ethen@tucsonaz.gov;
LSwartzbaugh@asmi.az.gov; Marjorie.E.Blaine@usace.army.mil; nicole.ewing-gavin@tucsonaz.gov;
ohenderson@ci.sahuarita.az.us; rcasavant@azstateparks.gov; rsejkora@azstateparks.gov;
stahle@ci.sahuarita.az.us; TEmery@azdot.gov; scott_stonum@nps.gov; darla_sidles@nps.gov;
Nicole.Fyffe@pima.gov; twade@azgfd.gov; Roth, Melinda D -FS; jsorensen@azgfd.gov; Jonathan Rigg;
Brian.Powell@pima.gov; Jeff_Simms@blm.gov; Marcia_Radke@blm.gov; scott_stonum@nps.gov;
lpollock@azgfd.gov; jason_douglas@fws.gov
Cc: Ruyle, Jennifer -FS; Everson, Beverley A -FS
Subject: Mitigation Tables for Rosemont Coop Agencies
 
Cooperating agencies for proposed Rosemont copper mine project:
 
Attached is a draft agenda for the next coop agency meeting on 11 June 2012 to discuss potential
mitigations for the proposed Rosemont copper mine, plus two draft mitigation tables. If  you have
suggestions for the agenda, forward to me, or we can just adjust the agenda when we converge.
This meeting does not have to have the “kick-off meeting” structure of the last one, so we can
modify the agenda to suit our needs.
 
The Master Mitigation Monitoring Table (MMMT) is the table that was developed during
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Cooperating Agency Meeting, Proposed Rosemont Copper Mine





DRAFT Agenda





Conservation and Mitigation Measures for Impacts to Plants and Animals 





9 July 2012


Arizona Game and Fish Department, Tucson





We will plan to meet all day, with a lunch break at 11:30 AM. We need to be out of the AGFD conference room by 4:00 PM.





0900 Introductions, sign-in





0910  What we hope to accomplish (Jones)





0930 Overview of Master Mitigation Table (Roth)





1015  Break





1030   Overview of Draft Deliberative Working Mitigation Table for Cooperating Agencies (Jones)





1045  Discuss mitigations (all)





1130  LUNCH





1230  Discuss mitigations (continued)





1400  BREAK





1415  Involving Forest Supervisor, WestLand, Rosemont Copper Company (Jones/Roth)





1430  Wrap up





1600  ADJOURN












interdisciplinary team (IDT) work internally and with the proponent. The second is the Draft
Deliberative Working Table for Cooperating Agencies (Coop Table). The Coop Table is what I put
together after our last meeting. It includes mitigation suggestions from the Biological Assessment
(Conservation Measures already agreed to by the proponent), the AGFD and FWS letters, some
ideas that were suggested earlier by coop agencies, ideas brought up earlier in IDT discussions, and
what I gleaned out of our 11 June 2012 meeting. It is meant to be a working draft and a starting
point (in addition to the MMMT).
 
Thanks. See you 9 July at the AGFD conference room at 0900.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Friday, June 22, 2012 4:09 PM
To: Jones, Larry -FS; brocious@base.sao.arizona.edu; cbeck@azdot.gov; daniel_j_moore@blm.gov;
dt1@azdeq.gov; David.Jacobs@azag.gov; falco@cfa.harvard.edu; gfleming@asmi.az.gov;
Julia.Fonseca@pima.gov; JWindes@azgfd.gov; karen.howe@tonation-nsn.gov; david.stine.1@ang.af.mil;
safabritz@azwater.gov; lee.allison@azgs.az.gov; Leslie.Ethen@tucsonaz.gov;
LSwartzbaugh@asmi.az.gov; Marjorie.E.Blaine@usace.army.mil; nicole.ewing-gavin@tucsonaz.gov;
ohenderson@ci.sahuarita.az.us; rcasavant@azstateparks.gov; rsejkora@azstateparks.gov;
stahle@ci.sahuarita.az.us; TEmery@azdot.gov; scott_stonum@nps.gov; darla_sidles@nps.gov;
Nicole.Fyffe@pima.gov; twade@azgfd.gov; Roth, Melinda D -FS; jsorensen@azgfd.gov; Jonathan Rigg;
Brian.Powell@pima.gov; Jeff_Simms@blm.gov; Marcia_Radke@blm.gov; scott_stonum@nps.gov;
lpollock@azgfd.gov; jason_douglas@fws.gov
Cc: Ruyle, Jennifer -FS; Everson, Beverley A -FS; Upchurch, Jim -FS
Subject: RE: Next coop agency bio mitigation meeting for Rosemont set for Monday 9 July 2012 at
0900
 
Attached are the notes/minutes from the previous meeting. For those of you that were in
attendance, please let me know if I need to make any changes before our next meeting.
 
Thanks,
 
Angela M.D. Barclay, M.S.
Senior Natural Resource Specialist


SWCA Environmental Consultants
343 West Franklin Street
Tucson, Arizona 85701
P 520.325.9194 | F 520.325.2033
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Visit Our Website: http://www.swca.com  
Find us on Facebook: http://on.fb.me/SWCA-Environmental
See us on LinkedIn:  http://www.linkedin.com/company/swca-environmental-consultants
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Wednesday, June 20, 2012 8:12 AM
To: brocious@base.sao.arizona.edu; cbeck@azdot.gov; daniel_j_moore@blm.gov; dt1@azdeq.gov;
David.Jacobs@azag.gov; falco@cfa.harvard.edu; gfleming@asmi.az.gov; Julia.Fonseca@pima.gov;
JWindes@azgfd.gov; karen.howe@tonation-nsn.gov; david.stine.1@ang.af.mil; safabritz@azwater.gov;
lee.allison@azgs.az.gov; Leslie.Ethen@tucsonaz.gov; LSwartzbaugh@asmi.az.gov;
Marjorie.E.Blaine@usace.army.mil; nicole.ewing-gavin@tucsonaz.gov; ohenderson@ci.sahuarita.az.us;
rcasavant@azstateparks.gov; rsejkora@azstateparks.gov; stahle@ci.sahuarita.az.us;
TEmery@azdot.gov; scott_stonum@nps.gov; darla_sidles@nps.gov; Nicole.Fyffe@pima.gov;
twade@azgfd.gov; Roth, Melinda D -FS; Angela Barclay; jeff sorensen (jsorensen@azgfd.gov); Jonathan
Rigg; Brian Powell (Brian.Powell@pima.gov); jeff simms (Jeff_Simms@blm.gov);
Marcia_Radke@blm.gov; scott_stonum@nps.gov; lpollock@azgfd.gov; jason_douglas@fws.gov
Cc: Ruyle, Jennifer -FS; Everson, Beverley A -FS; Upchurch, Jim -FS
Subject: Next coop agency bio mitigation meeting for Rosemont set for Monday 9 July 2012 at 0900
 
Co-op agencies for proposed Rosemont project
 
Mark your calendars for the second cooperating agencies biological resources mitigation for
proposed Rosemont copper mine meeting. Monday, 9 July 2012, at 9:00 AM, for the whole day,
with an hour break for lunch. I will try to clinch AGFD office or some other non-federal building
venue and send an agenda around (along with the mitigation table, when it is ready). Angela
Barclay will send notes/minutes from the previous meeting. Your doodle-poll response was your
RSVP, but if you did not participate in the poll, but plan to attend, please let me know. Thanks!
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
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information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.








From: Angela Barclay
To: Jones, Larry -FS
Subject: RE: More on Death Pipes- photo
Date: Thursday, April 19, 2012 1:22:44 PM


I’ll ask if they are using or will use these pipes for the proposed project.
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Tuesday, April 17, 2012 6:16 AM
To: Angela Barclay
Subject: RE: More on Death Pipes- photo
 
Can you talk to Rosemont through WestLand as you are discussing conservation measures, as capping might apply to T
and E (bats? cuckoos?).
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Monday, April 16, 2012 4:02 PM
To: Jones, Larry -FS
Subject: RE: More on Death Pipes- photo
 
I guess it would be worth asking Rosemont if they have any of these uncapped pipes on their claims or if they will have
any in the future. It is probably something the Coronado would want to look at forest-wide. Very sad…
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Monday, April 16, 2012 3:43 PM
To: Angela Barclay
Subject: FW: More on Death Pipes- photo
 
See the article in the link…I don’t know much about this…is this something Rosemont would have that we could ask for
mitigation (caps) for?
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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From: Sebesta, Deborah K -FS 
Sent: Monday, April 16, 2012 3:36 PM
To: Jones, Larry -FS; Fisher, Melinda -FS; Casey, Anne -FS; Taiz, Josh -FS
Cc: Dechter, Sara E -FS
Subject: FW: More on Death Pipes- photo
 
FYI – in case you aren’t on this mailing list.  Maybe we should put something in the Forest Plan about requiring caps on
these pipes.
 
From: Sonoran Joint Venture [mailto:SONOJV-L@LISTSERV.UARK.EDU] On Behalf Of Carol Beardmore
Sent: Monday, April 16, 2012 3:07 PM
To: SONOJV-L@LISTSERV.UARK.EDU
Subject: More on Death Pipes- photo
 


Carol J. Beardmore
Fish and Wildlife Service - Sonoran Joint Venture
2321 W. Royal Palm Rd. Suite 103
Phoenix, AZ, 85021 USA
602-242-0524 x 248
602-242-2513fax
Carol_Beardmore@fws.gov
Visit us at:  www.sonoranjv.org 
----- Forwarded by Carol Beardmore/R2/FWS/DOI on 04/16/2012 03:00 PM -----
"Tuttle, Stu - NRCS, Phoenix, AZ" <Stu.Tuttle@az.usda.gov>


04/10/2012 10:38 AM


To "Carol_Beardmore@fws.gov" <Carol_Beardmore@fws.gov>
cc


Subject FW: Spring edition of Windows to Wildlife


 


Carol, 
  
I think Death pipes is a subject during the SJV meeting, so that I would forward this to you.   
  
See you Wed AM. 
  
Stu 
  
  
Stu Tuttle 
State Biologist 
Natural Resources Conservation Service 
230 N. First Avenue; Suite 509 
Phoenix, AZ  85003 
(602) 280-8777 
(928) 699-0153  cell 
  
  
  
From: Fullen, Karen - NRCS, Boise, ID 
Sent: Tuesday, April 10, 2012 7:00 AM
To: Bishop, Meg - NRCS, Portland, OR; Boyer, Kathryn - NRCS, Portland, OR; Burns, Casey - NRCS, Salt Lake City, UT;
Cavanaugh, Jennifer - NRCS, Davis, CA; Chavez, George - NRCS, Albuquerque, NM; Dring, Tim - NRCS, Spokane, WA; Husby,
Peter - NRCS, Bozeman, MT; Jensen, Brian - NRCS, Casper, WY; Koob, Gregory - NRCS, Honolulu, HI; Maestas, Jeremy -
NRCS, Redmond, OR; Miller, Marcus - NRCS, Portland, OR; Moore, Thomas - NRCS, Davis, CA; Pettie, Chanda - NRCS,
Albuquerque, NM; Sage, Terri - NRCS, Denver, CO; Tuttle, Stu - NRCS, Phoenix, AZ; Viel, Tim - NRCS, Reno, NV; Virgovic,
Deborah - NRCS, Mount Vernon, WA; Wood, Bill - NRCS, Palmer, AK
Subject: FW: Spring edition of Windows to Wildlife 
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West Bios, 
  
The IDFG newsletter linked below has an article on bird deaths in pipes (specifically for marking mining claims in NV) along with the
dramatic photo below. May be useful for training purposes and generally getting the word out. 
  
Karen L. Fullen
State Biologist
USDA-Natural Resources Conservation Service
9173 W. Barnes Drive, Suite C
Boise, ID  83709-1574 
Phone: (208) 378-5725 
FAX: (208) 378-5735 
karen.fullen@id.usda.gov 
  
From: Aygen,Deniz [mailto:deniz.aygen@idfg.idaho.gov] 
Sent: Tuesday, April 10, 2012 7:47 AM
To: Aygen,Deniz
Subject: Spring edition of Windows to Wildlife 
  


Thank you for your support of Idaho’s nongame wildlife and the
Watchable Wildlife Program. You are receiving this email because you opted to subscribe to Windows to Wildlife, a quarterly newsletter,
when you purchased your wildlife license plate or asked to be added to the mailing list. 
Why are mining claims dangerous to birds (see picture)? What is the Idaho Wildlife Summit and how can you make a difference? Are you
looking for a spring wildlife event near you?   
Here is the link to Windows to Wildlife, the Watchable Wildlife Program’s quarterly newsletter:
http://fishandgame.idaho.gov/public/media/windowsWildlife/2012spring.pdf 


Also, Please remember Idaho’s nongame wildlife when completing your taxes. On Page 2 of the Idaho Individual Tax Form 40, Line 33
you have the opportunity to donate to the Nongame Wildlife Conservation Fund. This fund supports over 90% of Idaho’s wildlife
species (animals that cannot be hunted, trapped, or fished). 
  
Cheers, 
Deniz 
  
  
Deniz Aygen 
Watchable Wildlife Leader 
Wildlife Diversity Program 
Idaho Dept. of Fish and Game 
PO Box 25, 600 S. Walnut Ave. 
Boise, ID  83707
208.287.2750 
deniz.aygen@idfg.idaho.gov 
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Did you know... The Idaho Department of Fish and Game's Wildlife Diversity Program (formally the Nongame Program)  receives NO
state tax dollars and manages wildlife for all citizens? 
  


 


This electronic message contains information generated by the USDA solely for the intended recipients. Any
unauthorized interception of this message or the use or disclosure of the information it contains may violate the
law and subject the violator to civil or criminal penalties. If you believe you have received this message in error,
please notify the sender and delete the email immediately. 








From: gilaman@comcast.net
To: Angela Barclay
Cc: Chris Garrett; Jones, Larry -FS
Subject: Re: draft BA
Date: Saturday, June 02, 2012 2:17:33 AM
Attachments: image001.png


On Friday afternoon I looked over about 1/3 of it and looks like you are on the right
track, so should incorporate your track changes, but since the CMs were not finished
and you were working with WestLand on that I didn't look at species-specific pages
yet. I think I was expecting (or hoping) to see a clean copy that I could quickly review
for completeness to give you the green light to format.
 
--Larry


From: "Angela Barclay" <abarclay@swca.com>
To: gilaman@comcast.net, "Larry -FS Jones" <ljones02@fs.fed.us>
Cc: "Chris Garrett" <cgarrett@swca.com>
Sent: Thursday, May 31, 2012 5:14:47 PM
Subject: draft BA


Hi Larry,
 
Attached is the latest version of the draft BA. Note there are still some comment boxes in there – a
few of them are questions for/comments to you, and the rest are internal comments about
literature cited. (And don’t even look at the lit cited section – we are working on that.) I think I
accepted all your track changes or explained why I didn’t accept them. The only track changes you
should be able to see are the most recent round of changes I mind since your last round of
comments. Finally, you will see that the conservation measures sections for each species are still
pretty rough. We did not receive any updates from WestLand today.
 
Have fun and let me know if you have any questions! Thanks,
 
Angela M. D. Barclay, M. S.
Senior Natural Resource Specialist


SWCA Environmental Consultants
343 West Franklin Street
Tucson, Arizona 85701
P 520.325.9194 | F 520.325.2033
 


Visit Our Website: http://www.swca.com   
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From: Jones, Larry -FS
To: Roth, Melinda D -FS; Angela Barclay
Cc: Upchurch, Jim -FS
Subject: RE: Rosemont Bio Mitigtion mtg notes
Date: Wednesday, August 29, 2012 10:56:28 AM
Attachments: image001.png


The content of the conservation measures were not detailed in part because of the short
timeframe, but also because I was under the impression that Rosemont (i.e., WestLand) wanted to
work out the details after we initiated consultation. In other words, we were giving
Rosemont/WestLand flexibility to develop design criteria, because they know their operations and
logistics better than we do. I’ll try to find some time to discuss with Jim, then perhaps we can meet
with WestLand (Rosemont?) to hammer out discretionary details, as I would prefer it be done
collaboratively. Although this is not just for T and E (but lots of overlap with other species), maybe
we can briefly discuss at the 6 Sept. meeting next week.
 
--Larry
 
 
From: Roth, Melinda D -FS 
Sent: Tuesday, August 21, 2012 2:45 PM
To: Angela Barclay
Cc: Jones, Larry -FS
Subject: RE: Rosemont Bio Mitigtion mtg notes
 
Jim wanted to hold off on the letter to Rosemont about mitigation he will require.  He wants to
work with Larry to get much more specific on some things.  I guess for now, we have nothing
additional to include.
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Tuesday, August 21, 2012 2:40 PM
To: Roth, Melinda D -FS
Subject: RE: Rosemont Bio Mitigtion mtg notes
 
Hi Mindee,
 
I’ll wrap up meeting minutes based on the comments you forwarded to me next week. I’m still
working on the EIS… Speaking of, do we have a revised bio mitigation measures list to include in
the EIS?
 
Thanks,
 
Angela
^..^  ^..^
 
From: Roth, Melinda D -FS [mailto:mroth@fs.fed.us] 
Sent: Tuesday, August 21, 2012 2:38 PM
To: Angela Barclay
Subject: FW: Rosemont Bio Mitigtion mtg notes
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I think I might have already sent this to you, but I’m not sure so I’m sending it again.  I’ll be send
one additional email regarding Bio mitigation meeting notes.  Thx.
 
From: Julia Fonseca [mailto:Julia.Fonseca@pima.gov] 
Sent: Monday, August 06, 2012 1:21 PM
To: Roth, Melinda D -FS; Sebesta, Deborah K -FS
Subject: FW: Rosemont Bio Mitigtion mtg notes
 
Hello,
 
If I've done this correctly, the attached document should contain a few additions in redline. 
Thank you for the opportunity to comment.


Julia Fonseca 
Pima County Office of Sustainability and Conservation


 


From: Roth, Melinda D -FS [mailto:mroth@fs.fed.us] 
Sent: Monday, August 06, 2012 11:40 AM
To: Julia Fonseca; JWindes@azgfd.gov; scott_stonum@nps.gov; twade@azgfd.gov;
jason_douglas@fws.gov; Brian Powell
Cc: Jones, Larry -FS; Sebesta, Deborah K -FS; abarclay@swca.com; Roth, Melinda D -FS
Subject: Rosemont Bio Mitigtion mtg notes


For review and comment by August 15th if possible please.
 
Mindee Roth
Rosemont Copper Project Manager
520 388-8319
mroth@fs.fed.us
 


Go Cats!
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Angela Barclay
To: Gerhart, Richard -FS; Jones, Larry -FS
Cc: Geoff Soroka
Subject: next draft of BA
Date: Friday, January 06, 2012 1:39:35 PM
Attachments: image001.png


Rick and Larry,
 
Our plan is to have another draft ready by the end of next week or early the following week.
 
Have a nice weekend!
 
Angela M. D. Barclay, M. S.
Senior Natural Resource Specialist


SWCA Environmental Consultants
343 West Franklin Street
Tucson, Arizona 85701
P 520.325.9194 | F 520.325.2033
 


Visit Our Website: http://www.swca.com   
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From: Chris Garrett
To: Angela Barclay; Jones, Larry -FS
Subject: RE: Status of BA Conservation Measures?
Date: Wednesday, April 25, 2012 10:48:25 AM


Nothing here either.
 
From: Angela Barclay 
Sent: Wednesday, April 25, 2012 10:47 AM
To: Jones, Larry -FS; Chris Garrett
Subject: RE: Status of BA Conservation Measures?
 
Hi Larry,
 
I haven’t heard or seen anything. Have you Chris?
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Wednesday, April 25, 2012 9:31 AM
To: Angela Barclay; brian lindenlaub (blindenlaub@westlandresources.com); jim tress
(jtress@westlandresources.com)
Subject: Status of BA Conservation Measures?
 
Hi, I know we are all busy, but at our meeting last week at SWCA, I was told to expect the
Conservation Measures for the Rosemont BA in my inbox this morn (after returning from a few
days in CA)…although I have several hi-priority tasks, as best as I can tell this is the highest priority.
I have a Forest Plan meeting tomorrow and gone Friday so today was the day I set aside to review
it. Where are we at with this? Maybe have something this afternoon?
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.








From: Brian Lindenlaub
To: "Angela Barclay"
Cc: Jones, Larry -FS; Jim Tress
Subject: RE: Rosemont Conservation Measures Summary
Date: Wednesday, May 02, 2012 6:39:14 PM


Angela,
 
They’ve been refined and largely retained as is. They should replace the previous list.
 
Regards,
Brian Lindenlaub | Principal
WestLand Resources, Inc.
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Wednesday, May 02, 2012 6:27 PM
To: Brian Lindenlaub
Cc: Jones, Larry -FS
Subject: RE: Rosemont Conservation Measures Summary
 
Hello Brian,
 
For the species-specific conservation measures – should they replace the previous set of species-
specific conservation measures that you provided us for the BA or supplement them?
 
Thank you,
 
Angela
^..^  ^..^
 
From: Brian Lindenlaub [mailto:blindenlaub@westlandresources.com] 
Sent: Thursday, April 26, 2012 8:42 AM
To: Angela Barclay
Cc: Kathy Arnold; Jim Tress
Subject: Rosemont Conservation Measures Summary
 
Angela,
 
Please find attached both a PDF and MS Word copy of the Rosemont Conservation Measures Summary.
We have written them with the idea that they could be readily inserted into your BA as part of the
project description. After speaking with Larry Jones yesterday, we understand that if he can have a
draft of the BA tomorrow morning he could have the final over to the USFWS as soon as that
afternoon.
 
I will call you directly to discuss.
 
Regards,
Brian Lindenlaub
WestLand Resources, Inc.
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From: Jones, Larry -FS
To: Upchurch, Jim -FS
Subject: RE: Rosemont permits question from Tony Davis
Date: Thursday, April 12, 2012 5:40:00 AM


I do not know what the "six permits" are (check with Mindi or Bev). Consultation is a process, not a
permit per se, but Formal Section 7 ESA consultation will occur when the Coronado NF delivers the
"final" (possibly subject to slight modification) Biological Assessment to Fish and Wildlife Service.
Currently, SWCA and WestLand are working together on Conservation Measures, which I will review
(and include input from coop agencies) to include in the draft Biological Assessment. The BA will
probably be delivered to FWS when they feel they have a draft that is complete enough for them to
write a Biological Opinion on, plus or minus minor details. 


ESA is separate from NEPA (i.e., EIS), but I would think it is linked in the decision process, because
Reasonable and Prudent Measures, Terms and Conditions, and Conservation Measures in a BO could
affect the actions in the preferred alternative. Exactly how that is handled through process is probably
up to you, the decision-maker, but I'm sure other FS and FWS people involved in the process will weigh
in.


FYI, when I get Tony Davis queries, I bounce responses off of Mindi, then she usually works with Heidi
on a response, and I am brought in to confirm wording is accurate.


Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701


520-388-8375
ljones02@fs.fed.us


-----Original Message-----
From: Upchurch, Jim -FS
Sent: Tuesday, April 10, 2012 7:28 PM
To: Jones, Larry -FS
Subject: Fw: Rosemont permits question from Tony Davis


Larry can you give me some info on this. Thanks


----- Original Message -----
From: Tony Davis [mailto:verdin@azstarnet.com]
Sent: Tuesday, April 10, 2012 04:05 PM
To: Upchurch, Jim -FS
Cc: Schewel, Heidi -FS
Subject: Rosemont permits question from Tony Davis


Jim,


When I write that Rosemont Copper needs six more key permits (including the state Aquifer Protection
Permit, which it just got
yesterday) for the mine to open, that does not include the Section 7 consultation from the U.S. Fish and
Wildlife Service.


My question for you is: Is that Section 7 review from the service going to be separate from your
EIS/Record of Decision process? Or will the findings, mitigation, and conclusions from the Section 7 be
incorporated into your ROD and be handled strictly through the EIS review and approval process?
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Thank you and sincerely,


Tony Davis
Reporter
Arizona Daily Star
520-806-7746 O
520-349-0350 C








From: Roth, Melinda D -FS
To: Kriegel, Debby -FS; Shafiqullah, Salek -FS; Everson, Beverley A -FS; Keyes, Walter -FS; Jones, Larry -FS; Davis,


Sarah L -FS; Gillespie, William B -FS; Campbell, Andrea W -FS
Cc: tchute99@gmail.com
Subject: FW: Requested documents from IDT meeting for distribution
Date: Friday, June 29, 2012 10:57:07 AM
Attachments: Issues & Factors Revised Track Changes 061312 chute.docx


No Action Description 6-13-12.docx


Input due today.  Biggest changes to issues for water and transportation. Provide input to Terry
Chute.  Thx.
Ps Debby and Sarah – thanks for your earlier review and comments!
 
From: Terry Chute [mailto:tchute99@gmail.com] 
Sent: Saturday, June 16, 2012 6:46 PM
To: Everson, Beverley A -FS; Roth, Melinda D -FS
Subject: Requested documents from IDT meeting for distribution
 
Here are the two documents that Bev requested so she can forward to the IDT members
who could not attend the meeting last week.
 
Mindee – since Bev is going on vacation today, perhaps you can forward these to the IDT so
people can have some time to look them over and respond.  As agreed, I would like to
have comments back by June 29th.
 
Thanks you.
 
Terry Chute
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Index


Chapter 1. Purpose of and Need for Action


Issues


Using the comments from tribes, agencies, organizations, and the public, the Forest Service interdisciplinary team (ID team) developed a list of significant issues to address in the environmental analysis. Issues determined not to be significant or that have been covered by prior environmental review are discussed only briefly or eliminated from detailed study (40 Code of Federal Regulations 1500.1(b), 1500.2(b), 1500.4(c), 1501.7(3), 1502.2(b), and 1506.3). Issues are addressed by describing comparative factors to provide a way to describe, compare, and contrast the effects of the proposed action and other alternatives, including no action. Significant issues are used to formulate alternatives to the proposed action, develop elements and mitigation measures, and analyze environmental effects. A summary of significant issues for this project follows.


Issue 1: Impact on Land Stability and Soil Productivity


Ground disturbance from clearing vegetation, grading, and stockpiling soils may has the potential to accelerate erosion and reduce soil productivity. The tailings and waste rock piles couldmay be unstable over time, and reclamation may not adequately result in a stable, revegetated landscape. The geochemical composition of tailings and waste rock piles may not support native vegetation. Soils are nonrenewable resources. Loss Damage, disturbance and removal of the soil resource may result in an irretrievable loss of soil productivity, physical structure, and ecological function across the proposed mine site and across downgradient lands if the mining area acts as a barrier to sourcing and supporting natural downslope transportation of geological material, water, and nutrients through alluvial, eolian, and fluvial processes. 	Comment by Terry Chute: We do not need to discuss irretrievable or irreversible effects n the issue statement.  Those statements go into Chapter 3.  Here is my effort to turn this into a cause and effects statement. 


Issue 1 Factors for Alternative Comparison


Qualitative assessment of long-term stability of tailings and waste piles, including expected results of reclamation	Comment by Terry Chute: At first blush, these seem to be the same measure. Check against Chapter 3 analysis and consider combining into one.

CJG – I’m sure there must have been a distinction, but the analysis certainly does not follow through on that distinction.   I have edited to what I think we actually analyzed


Character of risks to stability through time, including expected results of reclamation XE "reclamation" 


Area and quantitative level of disturbance leading to lost soil productivity (acres)


Qualitative assessment of the potential for revegetation of tailings and waste rock piles


Qualitative evaluation of alteration of soil productivity and soil development


Sediment delivery to Davidson Canyon, Cienega Creek, or other streams and washes, compared with background sediment loading (tons per year)


Issue 2: Impact on Air Quality


Changes in air quality that may could potentially occur from the mine operation were identified as a significant issue. Construction, mining, and reclamation activities at the mine and along transportation and utility corridors would increase dust, airborne chemicals, and transportation related (mobile) emissions in the affected area. Air quality standards would be compromised. The Clean Air Act and other laws, regulations, policies, and plans set thresholds for air quality, including Class I airsheds. The emission of greenhouse gases has been implicated in global climate change, and the policy of the Federal Government is to reduce these emissions when possible (Executive Order 13514). 	Comment by Terry Chute: This statement is an effect – that may or may not be true for the FEIS.  Also – it belongs in Chap 3 not in the issue statement.  Note that this change needs to be made where we repeat the issue statement in the air quality section of Ch 3.


Greenhouse gases are those in the atmosphere that retain heat. They are natural and keep the earth from becoming too cold. The specific gases known as greenhouse gases are carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), and fluorocarbons. CH4, N2O, and fluorinated gases would be emitted by the project; however, the anticipated level of emissions of these gases is much smaller than the level of CO2 emissions.


Issue 2 Factors for Alternative Comparison


Particulate emission estimates, compared with background and threshold (particulate matter less than or equal to 2.5 microns in diameter (PM2.5) and particulate matter less than or equal to 10 microns in diameter (PM10))


Greenhouse gas emission estimates, compared with background (tons) during construction, operation, and postclosure


Volatile organic compound (VOC) and nitrogen oxide (NOx) emissions and emissions rates to air


Quantitative assessment of the ability to meet air quality standards


Issue 3: Impact on Water Resources


This group of issues relates to the effects of mine construction, operation, closure, and postclosure on the quality and quantity of water for beneficial uses, wells, and stock watering. The loss of water availability to riparian and other plant and animal habitat is addressed in Issues 4 and 5. 


Issue 3A: East Side Groundwater Availability


The proposed open-pit mine may reduce groundwater availability to private and public wells in the vicinity of the open pit. Household water availability may could potentially be reduced. 


Issue 3A Factors for Alternative Comparison


Direction and degree of change in water table level (feet), including annual average, range, and rate, compared with background 


Impairment of mountain-front groundwater recharge function


Locations in which water resources may be impacted (geographic extent)


Duration of the effect (in years)


Comparison of mine pit water loss by evaporation with overall basin water balance


Potential reduction in groundwater outflow from Davidson Canyon


Approximate number of wells within the geographic extent of the impact


Issue 3B: West Side Groundwater Availability


Water needed to run the mine facility could reduce groundwater availability to private and public wells in the Santa Cruz Valley, specifically the communities of Sahuarita and Green Valley, Arizona. Household water availability may –could potentially be reduced. 


Issue 3B Factors for Alternative Comparison


Water needed for operations from the Santa Cruz Valley and comparison with other water uses and basin water balance, measured in acre-feet


Change in water table level (feet), including annual average and range, compared with background


Locations in which water resources may be impacted (geographic extent)


Duration of the effect (in years)


Potential for subsidence to occur as a result of groundwater withdrawal


Approximate number of wells within the geographic extent of the impact


Issue 3C: Groundwater Quality


Construction and operation of the mine pit, waste rock, and leach facilities may result in exceedances ofhave the potential to exceed Arizona Aquifer Water Quality Standards. The mine pit may could result in the creation of a permanent pit lake, which may has the potential to concentrate dissolved metals and toxins and may lower pH levels. Likewise, disposal of waste material in surface facilities such as tailings, waste rock, and leaching operations may could potentially contribute to degradation of the aquifer.


Issue 3C Factors for Alternative Comparison


Ability to meet Arizona Aquifer Water Quality Standards at points of compliance designated in the Aquifer Protection Permit 


Ability to demonstrate best available demonstrated control technology 


Issue 3D: Surface Water Availability


Construction and operation of the mine pit, tailings, waste rock, and leach facilities may have the potential to result in changes in surface water discharge to Davidson Canyon and Cienega Creek, portions of which are designated an Outstanding Arizona Water by the Arizona Department of Environmental Quality. Additionally, the availability of water for stock water tanks may could be reduced. 


Issue 3D Factors for Alternative Comparison


Quantitative assessment of water released and available for beneficial uses 


Determination/estimation of number of stream miles changed from intermittent flow status to ephemeral flow status as a result of the project 


Quantitative assessment of potential lowering of the water table/reduced groundwater flow to Davidson Canyon and Cienega Creek that results in permanent changes in flow patterns and that may affect their Outstanding Arizona Water designations and current designated uses


Stock watering tanks that will be unavailable (number)


Change in volume, frequency, and magnitude of runoff from the project area


Change in recharge of the aquifer by runoff


Number of seeps and springs XE "springs"  lost or impaired


Issue 3E: Surface Water Quality


Construction and operation of tailings, waste rock, and leach facilities may has the potential to result in sediment or other pollutants reaching surface water and degrading water quality, leading to a loss of beneficial uses. Sediment XE "Sediment"  may enterIf sediment enters streams, increase turbidity could increase, and exceed water quality standards could be exceeded. Downstream segments of Davidson Canyon and Cienega Creek have been designated Outstanding Arizona Waters by the Arizona Department of Environmental Quality. Outstanding Arizona Waters are Tier 3 waters for antidegradation purposes and are given the highest level of antidegradation protection. 
As outstanding resource waters under Arizona Statutes, Tier 3 waters must be maintained and protected, with no degradation in water quality allowed.


Issue 3E Factors for Alternative Comparison


Ability to meet Arizona Surface Water Quality Standards


Change in geomorphology and characteristics of downstream channels


Area (in acres) and locations that may be affected by surface water quality impacts and the duration (in years) of those impacts


Issue 4: Impact on Springs, Seeps, and Riparian Habitats


This issue relates to the potential impacts on riparian and wetland habitat that cwould result from the alteration of surface and subsurface hydrology from the pit and other operations. Potential impacts may could include loss of riparian habitat and fragmentation of riparian habitat and corridors, including Cienega Creek.


Issue 4 Factors for alternative comparison


Riparian habitat disturbed, unique or uncommon riparian habitat disturbed, and wildlife XE "wildlife"  corridors disturbed (acres)


Riparian XE "Riparian"  habitat XE "habitat"  lost and unique or uncommon riparian habitat lost (acres)


Seeps and springs degraded or lost (number)


Change in the function of riparian habitat


Qualitative assessment of ability to meet legal and regulatory requirements for riparian areas


Issue 5: Impact on Plants and Animals


This group of issues focuses on effects on plant and animal populations and habitats. Many aspects of the mine operations have the potential to affect individuals, populations, and habitat for plants and animals, including special status species. Species of conservation concern may could be affected. This issue includes the potential for impacts to wildlife as a result of landscape alteration and from light, noise, vibration, traffic, and other disturbance from the proposed mine operations.


Issue 5A: Vegetation


The pit, plant, tailings and waste piles, road and utility corridors, and other facilities may have the potential to result in a permanently change to the vegetation, and reclamation is may not expected to restore vegetation to preproject conditions. 	Comment by Terry Chute: Let’s not discuss effects in the issues statement


Issue 5A Factor for Alternative Comparison


Vegetation permanently lost or modified, by vegetation type (acres)


Issue 5B: Habitat Loss


The mine and ancillary facilities may could result in a loss of habitat for numerous plant and animal species. 


Issue 5B Factors for Alternative Comparison


Habitat lost, modified, or indirectly impacted (acres)


Qualitative assessment of impacts to aquatic habitats and surface water that supports wildlife and plants such as stock tanks, seeps, and springs	Comment by Terry Chute: While this is the 3rd factor – all in different issue statements – that address seeps and springs, I think this is OK so long as it focuses on habitat.

CJG – Agree.  Okay


Issue 5C: Nonnative Species


The mine and its operations may have the potential to create conditions conducive to the introduction, establishment, and/or spread of nonnative species, which may out-compete native plants and animals. Forest Service and other Federal, State, and local laws, regulations, policies, and plans contain management direction for invasive plants. 	Comment by Terry Chute: Note that we need to be clear about “the mine” – meaning physical disturbance and footprint; and “minng operations” which are the activities that deal with mining.


Issue 5C Factor for Alternative Comparison


Acres of disturbance that could create conditions conducive for invasive species


Issue 5D: Wildlife Movement


The mine and its operations may could potentially modify and/or fragment wildlife habitats and/or reduce connectivity between habitats. The transportation system and increased traffic could result in more wildlife roadkills. 


Issue 5D Factors for Alternative Comparison


Qualitative assessment of the change in movement corridors and connectivity between wildlife habitats


Quantitative assessment of increased volume of traffic related mortality of various animal species resulting from increased volume of traffic related to mine operations


Issue 5E: Special Status Species or Species of Concern


The mine and its operations may has the potential to impact habitat for species of concern. Species of concern include those afforded protection under the Endangered Species Act, Forest Service and Bureau of Land Management sensitive species, Forest Service management indicator species, migratory birds of conservation concern,[footnoteRef:1] Arizona Game and Fish Department’s wildlife of special concern in Arizona, and Sonoran Desert Conservation Plan priority vulnerable species. 	Comment by Terry Chute: While I considered taking this out, we will not get into trouble by being over inclusive.  Let’s leave it in.

CJG – Agree, although I go the other direction with BLM and recreation under Issue 9.   The fact is, the Forest specialists want to be inclusive with species beyond T&E, so I agree that they probably will want this to stay in. [1:  Migratory birds of conservation concern includes species listed as either National Partners in Flight priority bird species or migratory nongame birds of management concern in the United States.] 



Issue 5E Factors for Alternative Comparison


Habitat lost disturbed for each species of concern (acres)	Comment by Terry Chute: Make sure we define lost vs. disturbed

CJG – I’m changing it to “disturbed”.  When you look at the actual analysis, they focus on “lost or converted”, which I would both take to be subsets of the general term “disturbed”


Potential for alternative to affect the population viability of any species


Issue 5F: Animal Behavior


Mine construction, closure and operations, including drilling and blasting, may result in noise and vibrations, which may could impact animal behavior and result in negative impacts on wildlife. Nocturnal and other animals may be adversely affected by the light glow in night skies. 


Issue 5F Factor for Alternative Comparison


Habitat impacted by noise, vibration, and light (acres)	Comment by Terry Chute: There is a disconnect between the issue - Animal Behavior – and the factor – habitat impacted. Cold rectify this by either adding to this factor, or adding another factor, that is a qualitative assessment of effects to wildlife behavior from habitat impacted by noise, vibration, etc.

CJG – Agree, and I think adding the factor is the way to go


Qualitative assessment of effects to wildlife behavior impacted by noise, vibration, and light


Issue 6: Impact on Cultural Resources


This group of issues focuses on the adverse effects of the proposed mine operations on cultural resources. Mine operations would could impact historic properties as well as traditional uses and perceptions of the land for the many communities who have used it over the past centuries. Native Americans claim the area as part of their ancestral homelands. Tribes consulted as part of the EIS process perceive disruption of the physical world as causing spiritual harm to the earth and to the people here. Ancestral human remains and sacred sites are known to exist in the project area, as are traditional resource collecting areas. 


Ranching and mining communities also have attachments to the area that began in the late 19th century and continue through the present. Comments submitted during public scoping identified impacts to the historic rural landscape as an issue, as well as impacts to traditional resource collecting areas and recreation venues. Historic human burials may yet be found in areas not excavated during previous archaeological investigations. 


Issue 6A: Historic Properties


Mine As proposed, mine construction, operation with concurrent reclamation, and closure would bury, remove, or damage historic properties, including traditional cultural properties, sacred sites, traditional use areas, archaeological sites, historical structures, districts, and landscapes. Vibrations from blasting and drilling may could damage historical structures in the immediate and adjacent areas. This may could also result in the loss of or reduction in the future research and public interpretation potential of known and yet-to-be-discovered sites, along with the permanent alteration of cultural landscapes important to the ongoing cultural practices of Native American tribes and other communities with cultural or historic ties to the project area. 


Issue 6A Factors for Alternative Comparison


National Register of Historic Places eligible historic properties, including traditional cultural properties, sacred sites and other landscape-scale properties, buried, destroyed, or damaged (number) 


Potential for vibrations to damage historic structures in adjacent areas (number of structures)	Comment by Terry Chute: You cannot measure potential for vibrations using number of structures…???

CJG – Agree.  The analysis as it stands doesn’t actually address this directly, but I know Suzanne is working on it and has it on her radar screen.  In any case, the only thing we can assess is potential—we wouldn’t be able to actually draw conclusions about specific structures anyway



Issue 6B: Disturbance of Human Remains


Human remains have been discovered in previous archaeological excavations of prehistoric and historical sites in the Rosemont area. Additional burials are present in previously excavated and unexcavated historic properties and may be present in as-yet undetected historic properties. Mine construction, operation, and closure has the potential to disturb human remains.  Native American remains fall under the jurisdiction of the Native American Graves Protection and Repatriation Act; nonnative remains fall under the Advisory Council’s Policy on Burial Sites, Human Remains and Funerary Objects on Federal Lands (February 23, 2007). Arizona burial laws (Arizona Revised Statutes 41-844 and 41-865) protect human remains on State and private lands.	Comment by Terry Chute: Need a cause/effect statement.  


Issue 6B Factors for Alternative Comparison


Prehistoric sites known/likely to have human remains (number)	Comment by Terry Chute: My assumption is that we go on to disclose how these may be disturbed by the mine and its operations in Ch 3…


Historic period sites likely to have human remains (number)


Issue 6C: Sacred Sites


Several Federal laws direct Federal land management agencies, to the extent permitted by law and not clearly inconsistent with essential agency functions, to accommodate access to and use of Native American sacred sites, to avoid affecting the physical integrity of such sites wherever possible, and to temporarily close National Forest System land for traditional and cultural purposes. Tribal consultation has identified springs, high vision points, and many natural resources in the project area as having sacred ceremonial functions. Mine construction, operation with concurrent reclamation, and closure may could preclude access to or destroy or degrade these types of resources.


Issue 6C Factors for Alternative Comparison


Sacred springs impacted (number) 


Qualitative assessment of the impacts on Native Americans of desecration of land, springs, burials, and sacred sites


Qualitative assessment of the impacts on other communities of the region regarding impacts on resources, such as historical townsites, cemeteries, mines, ranches, and homesteads


Issue 6D: Traditional Resource Collecting Areas


Native Americans and the ranching, mining, and Mexican American communities use the Rosemont area to collect and process natural resources for food, medicines, firewood, and traditional crafts. Mine construction, operation with concurrent reclamation, and closure may could preclude access to or destroy or degrade these types of resources.


Issue 6D Factor for Alternative Comparison


Traditional resource collection areas impacted (acres)


Issue 7: Impact on Visual Resources


This issue focuses on the visual impacts that would result from theproposed mine pit, placement of tailings and waste rock piles, and development and use of other facilities. The proposed mine tailings and waste rock piles would create significant changes to the landscape within the mine footprint. The piles may block valued mountain views. The processing plant and transportation and utility corridors may could also affect visual resources in the area. The character of the State Route 83 designated scenic corridor and the views from it may change. The ability for the area to meet assigned scenic integrity objectives in the forest plan may could potentially be reduced. Regardless of mitigation XE "mitigation"  measures or reclamation XE "reclamation"  required, the scenic-The quality of the landscape may be permanently degraded. 	Comment by Terry Chute: Don’t think we want to describe the end results of the effects analysis in the issue statement – gives the impression that we are judging the results before we analyze them.


Issue 7 Factors for Alternative Comparison


Area that would no longer meet current forest plan scenic integrity objectives designations (acres) 


Qualitative assessment/degree of change in landscape character from analysis viewpoints over time


Miles of State Route 83 with direct line-of sight views of the project area


Miles of project area visibility along concern level 1 and 2 roads and trails


Issue 8: Impact on Dark Skies and Astronomy


This issue relates to the potential for the mine operation and facilities to reduce night sky visibility. Increased light and air particulates from mine related facilities, equipment, vehicles, and processes may has the potential to diminish dark skies. Airborne sulfur or sulfur compounds are known to damage the aluminum coatings on telescope optics. The increased sky glow would could reduce the visibility of all celestial objects, particularly the faint ones, which are often the subject of scientific study. Area Many area residents, recreationists, research and amateur astronomers, and stargazers value the current dark skies in the area. Key observation points and the Smithsonian Institution’s Fred Lawrence Whipple Observatory may could be adversely affected. This issue also relates to the impact of particulate emissions and vibration from blasting and drilling on sensitive astronomy equipment. 	Comment by Terry Chute: We did not address this in the analysis…???	Comment by Terry Chute: We do not address this in the analysis…


Pima County has enacted the Pima County Outdoor Lighting Code. Mine operations are exempt from this code, and some aspects of the operation may not be able to conform to the code because of worker safety concerns. 


Issue 8 Factor for Alternative Comparison


Distribution of fractionalI increase in sky brightness resulting from mine facility and vehicle lighting	Comment by Terry Chute: Nobody knows what this means…

CJG:  I agree—and it’s limiting anyway to the actual analysis that has taken place.  I have changed to something more generic.


Issue 9: Impact on Recreation


This issue focuses on the effects of the mine operation on recreation on National Forest System and Bureau of Land Management XE "Bureau of Land Management"  administered lands, including loss of access and recreation opportunities and loss of or reduction in solitude, remoteness, rural setting, and quiet. The mine operation may lead to permanent changes to recreation settings (Recreation Opportunity Spectrum) and/or the type of recreation available and may result in increased pressure on public and private lands in other places to compensate for lost opportunities. 	Comment by Terry Chute: Is it mine operations (activities) that will lead to permant changes in ROS; or the mine itself?  Seems to me that the mine will change ROS permanently; and the mine activities will further change ROS for the life of the mine.

CJG- Subtle point, but I agree.


Issue 9 Factors for Alternative Comparison


Area that would no longer meet current forest plan Recreation Opportunity Spectrum designations (acres)


Area of the Coronado National Forest that would be unavailable for recreational use (acres) and public roads lost (miles) 	Comment by Terry Chute: Think we need to address lands other than NFS lands – particular BLM if there are any effects there.  Perhaps we can say public lands – and explain in Chapter 3 that the effects only occur on NFS lands.

CJG – I think this is okay as is—we can go with the assumption that BLM is out of the picture, and there really aren’t any other recreational opportunities lost except for CNF


Qualitative assessment of potential for noise to reach recreation areas: audio “footprint” 


Qualitative assessment of impacts to solitude in designated Wilderness and other backcountry areas


Hunter days lost (quantity based on percentage of Forest Service land lost under each alternative)	Comment by Terry Chute: Why just NFS land?  Hunting takes place on other ownership as well, and will be affected by the mine and mine operations.  Also – did we include AZF&G data in this analysis?  Did it change the measure?

CJG – Same issue.  I think it’s okay as is.  I don’t think hunting takes place anywhere else but CNF lands that will be impacted by the mine, except for Rosemont private lands


Length of Arizona National Scenic Trail relocated (miles)


Qualitative assessment of increased pressure on other areas, including roads and trails/trailheads


Issue 10: Impact on Public Safety


This issue focuses on the hazardous materials that would be transported, which has the potential to increase the risk of a spill or other public safety impact. Another aspect of this issue is human health risks to Coronado National Forest visitors if they accidentally come near the mine operations, tailings, or waste rock piles. Air quality impacts resulting from the operation could potentially be harmful to public health. 


This issue focuses on the impact of increased traffic from the mine site on construction, operation, and maintenance of new and reconstructed roadways. Oversized vehicles and the transport of personnel, equipment, supplies, and materials related to the mine operation have the potential to increase traffic and reduce public safety. Hazardous XE "Hazardous"  materials would be transported, which may increase the risk of a spill or other public safety impact. Another aspect of this issue is human health risks to Coronado National Forest visitors if they accidentally come near the mine operations, tailings, or waste rock XE "waste rock"  piles. Air quality impacts resulting from the operation may be harmful to public health. 


Issue 10 Factors for Alternative Comparison


Change in type and pattern of traffic by road and vehicle type


Trip count per day for all hazardous XE "hazardous"  materials and qualitative assessment of potential effects of accident 


Qualitative assessment of transportation XE "transportation"  conflicts  


Qualitative assessment of public health risk from mine operations and facilities


Qualitative assessment of impacts to local emergency response


Qualitative assessment of public health risk from geological hazards


Qualitative assessment of public health risk from noise


Quantitative assessment of ability to meet air quality standards for human health


Trip count per day for all hazardous materials and qualitative assessment of potential effects of accident


Issue 11: Socioeconomic Impacts


This issue relates to the socioeconomic impacts of the proposed mine operation. The mine 
operation may could haveboth  negative and positive socioeconomic impacts that may could change over time.  The socioeconomic stability of the area may could be adversely affected. Residents’, business owners’, and visitors’ expectations of national forests and the historic rural landscape may not be met. 	Comment by Terry Chute: Couldn’t they also be positively affected?  Think about just deleting the word “adversely” here.

CJg – Considering the fact that the socioeconomic analysis in particular has both positive and negative aspects, I agree.


Issue 11A: Regional Socioeconomics	Comment by Terry Chute: Assume this will change when we revise the analysis…

CJG – I’ve added ones to match the BBC report


The mine facilities and operation may result in changes over time to local employment, property values, tax base, tourism revenue, and demand and cost for road maintenance and emergency services. There may be costs to the alternative elements and mitigation measures that influence the present net value of the mine operations and, thus, its economic profile. 


Issue 11A Factors for Alternative Comparison


Change in employment over time 


Change in property values over time


Change in tax base per year over time 


Change in demand and cost for State road maintenance over time	Comment by Terry Chute: Fed, State, County, local, other?  All?

CJG – I think we can narrow this down to State, because we’ll probably only analyze SR83


Change in demand and cost for emergency services over time 


Quantlitative assessment of change in tourism and recreation revenue over time


Quantitative assessment of economic effect on astronomy industry


Quantitative assessment of economic effect on amenity-based relocation


Issue 11B: Rural Landscapes


The mine operation may not conform to the quality of life expectations as expressed by the forest plan and Federal, State, and local regulations and ordinances. Concerns have been expressed about modification of rural historic landscapes and local ranching traditions, which are important to local residents.


Issue 11B Factor for Alternative Comparison


Qualitative assessment of the ability of alternatives to meet rural landscape expectations as expressed by Federal, State, and local regulations and ordinances plans.





Issue 12: Impact on Transportation/Access	Comment by Terry Chute: New Issue Statement


This issue focuses on the impact of increased traffic from the mine site during construction, operation, and closure. Oversized vehicles and the transport of personnel, equipment, supplies, and materials related to the mine operation have the potential to increase traffic and reduce public safety. The operations also have the potential to permanently obliterate Forest Service roads, or temporarily restrict access to Forest Service roads and lands.


Issue 12 Factors for Alternative Comparison


1. Change in type and pattern of traffic by road and vehicle type


1. Qualitative assessment of the potential change in traffic accidents


1. Quantitative assessment of the change in level of service on potential highway routes


1. Quantitative assessment of roads obliterated by the mine, and roads whose access is restricted by mining operations 


1. Qualitative assessment of transportation conflicts 































Rosemont Copper Project


Description of the No Action Alternative


 Alternative 1 – No Action Alternative in Detail


The National Environmental Policy Act requires consideration of a “no action” alternative (figure 2). Under this alternative, Rosemont Copper would not develop the Rosemont mineral deposit at this time. The environmental, social, and economic conditions described as the Affected Environment in chapter 3 would not be affected by the construction, operation, reclamation, or closure of the mine. Any existing exploration-related or baseline collection disturbances on National Forest System lands by Rosemont Copper would be reclaimed in accordance with existing laws and permits. 


The affected region's environment, population, and economy are dynamic and will evolve continually and reasonably predictably over time in the absence of the proposed action. Population growth in southern Arizona is expected to continue to increase.  Pima County’s population is projected to reach 1.45 million by 2041 (Pima Association of Governments, http://www.pagnet.org/RegionalData/Population/tabid/104/Default.aspx).  The Town of Sahuarita General Plan projects a population of 45,597 people in 21,421 dwelling units over a 20-year planning horizon (General Plan, Town of Sahuarita, December 2002, p. 4).  As populations increase, the level of land and resources uses described below is expected to increase proportionately.  





Existing uses of the project area would continue. Dispersed recreation use in the project area includes driving for pleasure, hunting, off-highway vehicle use, camping, mountain biking, hiking and horseback riding on the Arizona Trail, bird watching, target shooting, fuel wood cutting, and other uses. 


Access to public land in the area would continue consistent with law, regulation, policy and existing and future land ownership constraints.  Where the Forest Service does not hold legal easement, existing private lands within and outside the forest boundary may deny legal public access on many existing National Forest System Roads at any time, with no recourse by the USFS or public.  Traffic levels on area roads and highways would likely increase as regional population growth occurs.


Traditional cultural use of the area, including the collection of plants for basketmaking, food, and medicinal uses, would be expected to continue at current levels.


Existing uses of groundwater and surface water would likely increase with predicted population growth and associated residential development.  Increases would primarily be associated with domestic water supplies. Water for recreational purposes could also experience increased use.


 Livestock grazing on existing grazing allotments would continue at current levels.  Water use associated with livestock grazing would also continue at existing levels.  


Archaeological and bat research activities could occur under special use permits.


Administrative activities such as livestock grazing administration on federal allotments; periodic road maintenance; visitor use monitoring; and border patrol operations would continue.


Wildfires and fire management would continue.  The risks associated with human activities include human caused wildfire as a result of abandoned campfires, and sparks generated from exhaust and ricocheted bullets.  Fires started by lightning would continue to occur.  However, fire history in this area is low and fires tend to be low intensity and small in size.  


Information regarding existing uses, conditions and trends in the project area are described in the Affected Environment sections of Chapter 3 of this FEIS.


Specific information pertaining to the effects of “Alternative 1 – No Action Alternative” is summarized at the end of this chapter.
















From: gilaman@comcast.net
To: Stamer, Marc -FS
Cc: Jones, Larry -FS
Subject: Re: Conservation Measures from SBA jan192013_Stamer.docx
Date: Monday, January 21, 2013 7:30:06 AM


Thanks. Didn't get to this till today and work server seems down, so see it here. I've
already started on it with track changes so will incorporate as apropos on that version.
Can I assume I will get holiday pay, since it is a holiday, and Jim was offering OT
anyway?
 
--LLCJ


From: "Marc -FS Stamer" <mstamer@fs.fed.us>
To: gilaman@comcast.net, "Larry -FS Jones" <ljones02@fs.fed.us>
Sent: Sunday, January 20, 2013 10:19:53 AM
Subject: Conservation Measures from SBA  jan192013_Stamer.docx


Larry – Sorry for the delay in getting this to you.  Hopefully I didn’t muddle this up with comments
about things that were determined prior to my involvement…….Still learning quite a bit of the
nuances.  Two items that may be worth discussing:  1.  USFWS thoughts about assisting with
ongoing monitoring/study for LLNB, 2.  Riparian specific conservation measures.  Please feel free to
edit, cut, remove any comments/edits I added.  If you have any questions, please don’t hesitate to
call.  Phone (909)677-9360.  Cheers
 
Marc Stamer
Wildlife and Rare Plant Program Manager
Forest BAER Coordinator
Coronado National Forest
300 W. Congress
Tucson, AZ 85701
Office:  (520)388-8374
Cell:  (520)664-4844
Fax:  (520)388-8305
 
 


This electronic message contains information generated by the USDA solely for the
intended recipients. Any unauthorized interception of this message or the use or
disclosure of the information it contains may violate the law and subject the violator to
civil or criminal penalties. If you believe you have received this message in error,
please notify the sender and delete the email immediately.
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From: Jones, Larry -FS
To: JWindes@azgfd.gov
Cc: Raul Vega; Tim Wade
Subject: RE: draft agenda Rosemont CMs
Date: Wednesday, June 06, 2012 4:50:22 PM
Attachments: Draft Agenda coop agency meeting 11 June 2012_V2.docx


John--
 
The intent is to discuss mitigation and working together to ensure we get the appropriate
mitigation (e.g., conservation measures and monitoring) in place. On the email I am responding to,
you had an earlier track-change review draft of the agenda…the revised draft was sent this
morning for comments (I’m reattaching it here—I didn’t rename the file). I will send it out
tomorrow to the cooperating agencies, as I got no specific comments on the later draft. Thanks.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: John Windes [mailto:JWindes@azgfd.gov] 
Sent: Wednesday, June 06, 2012 1:19 PM
To: Jones, Larry -FS
Cc: Raul Vega; Tim Wade
Subject: RE: draft agenda Rosemont CMs
 
Larry, I just want it to be clear what the goals of the workgroup are and where we are going.  I don’t
want to waste my time talking about mitigation if the Forest has no intention of actually requiring
any mitigation.  If that requires a review of FS law etc, maybe that’s what we need but we’re
talking about a NEPA process.  
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Monday, June 04, 2012 10:52 AM
To: John Windes
Subject: draft agenda Rosemont CMs
 
 
Actually, I’m not comfortable going into such great detail in an agenda, especially with topics the FS
has no control over. It should just set the stage for discussion. Perhaps what you are after from FS
is a review of FS law, regulation, and policy?
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Cooperating Agency Meeting, Proposed Rosemont Copper Mine


Draft Agenda





Conservation and Mitigation Measures for Impacts to Plants and Animals 





11 June 2012


Arizona Game and Fish Department





We will plan to meet all day, with a lunch break at 1130. If it can be wrapped up by 1200, we will adjourn at that time. Fish and Wildlife Service (not a cooperating agency) is also invited because of overlap with ESA species requiring conservation measures. The extended round robin is a chance for the Forest Service, Fish and Wildlife Service, and cooperating agencies to discuss where the agencies would like to go with conservation measures (mitigation and monitoring) for the proposed Rosemont copper mine.





0900 Introduction and round robin 


· Introductions and sign in


· Extended round robin:  


· Forest Service (Jones/Roth)


· Arizona Game and Fish Department (Windes)


· Pima County (Fonseca/Powell) 


· Fish And Wildlife Service (Douglas) 


· Other (as appropriate)


1015  Break





1030   State of Conservation Measures


· Review round robin (Roth)


· Overview of species, habitats, and status of Conservation Measures (Jones)





1130  LUNCH





1230  Direction on Monitoring Plans and Biological Monitors (Jones)





1400  BREAK





1415  Putting it all together (Roth)


· Summary


· Assignments and follow-up





1600  ADJOURN












Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
 
From: John Windes 
Sent: Monday, June 04, 2012 12:58 PM
To: 'Jones, Larry -FS'
Cc: Raul Vega
Subject: RE: draft agenda Rosemont CMs
 
 
 
Larry, take a look at this and let me know if this is farther outside of what you were thinking or
not.  It is my understanding that we are forming a workgroup to address mitigation and monitoring
of that mitigation for impacts to all wildlife as part of the NEPA process and to address our
comments on the DEIS RE: lack of identified mitigation measures.  I think it is highly appropriate to
have FWS there since there is overlap between ESA and NEPA regarding Conservation Measures
and Mitigation Measures but I’d like to find out at a minimum where the Forest stands on filling the
gaps in the identified impacts to wildlife and identified mitigation for those impacts.  The
Department feels we have a very strong case that impacts and mitigation has not been adequately
addressed in the DEIS and we would like to ensure that those concerns are addressed by the
Forest.
 
Also, can you tell me if Westland or Rosemont will be there?
 
 
"Wilderness sanctuaries presuppose the corporate takeover of everything else" --Paul Shepard
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Monday, June 04, 2012 10:52 AM
To: John Windes
Subject: draft agenda Rosemont CMs
 
Hey John…look over this draft agenda…whaddya think? I expect the meeting will actually drive its
own agenda, but this should cover the basics…I figured you and I could co-lead the meeting?
 
Larry Jones
Biologist
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Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Jean_Calhoun@fws.gov
To: Jones, Larry -FS
Cc: angela barclay (abarclay@swca.com); Everson, Beverley -FS; brian lindenlaub


(blindenlaub@westlandresources.com); Chris Garrett (cgarrett@swca.com); dan moore (d3moore@blm.gov);
jeff geoff soroka jeff geoff soroka (gsoroka@swca.com); jason_douglas@fws.gov; jeff simms
(Jeff_Simms@blm.gov); jim tress (jtress@westlandresources.com); JWindes@azgfd.gov; kathy arnold
(karnold@rosemontcopper.com); Melissa Polm (mpolm@swca.com); Radke, Marcia F (mradke@blm.gov); Roth,
Melinda -FS; Gerhart, Richard -FS; Laford, Reta -FS; scott_richardson@fws.gov


Subject: Re: meeting to discuss deliberative draft Biological Assessment for proposed Rosemont copper mine
Date: Wednesday, January 04, 2012 2:42:52 PM


Hi Larry, 


As we discussed, FWS will need at least 2 weeks to review the draft BA prior to meeting.  Given the
uncertainty regarding the completion of the draft BA (likely mid-late January), we suggest meeting no
sooner than the week of February 13th.  We will confirm on your Doodle poll. 
Thanks 


Jean A. Calhoun
Assistant Field Supervisor
U.S. Fish & Wildlife Service
Arizona Ecological Services Office
201 North Bonita Avenue, Suite 141
Tucson, AZ 85745
Office:  (520) 670-6150 ext. 223
Fax:  (520) 670-6155 


"Jones, Larry -FS" <ljones02@fs.fed.us>


01/04/2012 08:51 AM


To "Gerhart, Richard -FS" <rgerhart@fs.fed.us>, "angela barclay
(abarclay@swca.com)" <abarclay@swca.com>, "jeff geoff soroka jeff
geoff soroka (gsoroka@swca.com)" <gsoroka@swca.com>, "Chris
Garrett (cgarrett@swca.com)" <cgarrett@swca.com>, "brian
lindenlaub (blindenlaub@westlandresources.com)"
<blindenlaub@westlandresources.com>, "jim tress
(jtress@westlandresources.com)" <jtress@westlandresources.com>,
"JWindes@azgfd.gov" <JWindes@azgfd.gov>,
"jason_douglas@fws.gov" <jason_douglas@fws.gov>, "kathy arnold
(karnold@rosemontcopper.com)" <karnold@rosemontcopper.com>,
"Jean_Calhoun@fws.gov" <Jean_Calhoun@fws.gov>, "dan moore
(d3moore@blm.gov)" <d3moore@blm.gov>, "jeff simms
(Jeff_Simms@blm.gov)" <Jeff_Simms@blm.gov>, "Radke, Marcia F
(mradke@blm.gov)" <mradke@blm.gov>


cc "Laford, Reta -FS" <rlaford@fs.fed.us>, "Roth, Melinda -FS"
<mroth@fs.fed.us>, "Everson, Beverley -FS" <beverson@fs.fed.us>,
"Melissa Polm (mpolm@swca.com)" <mpolm@swca.com>


Subject meeting to discuss deliberative draft  Biological Assessment for
proposed Rosemont copper mine


On behalf of Rick Gerhart, Wildlife, Fish, and Rare Plant Program Manager, I am sending out a doodle scheduler
to set up a meeting to discuss the deliberative draft biological assessment for the proposed Rosemont copper
mine project. Invitees include: 
  
USDA Forest Service 
USDI Bureau of Land Management 
USDI Fish and Wildlife Service 
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Arizona Game and Fish Department 
SWCA Consulting 
Westland Consulting 
Rosemont Copper 
  
We would like to hold the meeting at Fish and Wildlife or Arizona Game and Fish in Tucson, if they have meeting
room availability, as parking is better at those venues than the federal building. 
  
We plan to send a draft to you prior to the meeting (a week seems realistic), so you can look it over and can
come prepared to comment. Soon after this meeting, we plan to initiate Section 7 ESA consultation for the
project. I expect the agenda will be a review the BA (e.g., effects determinations and justification, conservation
measures), and we will go over it species by species. 
  
Thank you. 
  
http://www.doodle.com/rh5fm7kfgs3fpftx 
  
Larry Jones 
Biologist 
Climate Change Coordinator 
SW PARC Senior Chair 
Coronado National Forest 
300 W Congress 
Tucson, AZ 85701 
  
520-388-8375 
ljones02@fs.fed.us 
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From: Brian Lindenlaub
To: Jones, Larry -FS
Cc: angela barclay (abarclay@swca.com); jason_douglas@fws.gov; Jim Tress
Subject: RE: Rosemont BA species-specific input: MSO w/CH
Date: Wednesday, March 28, 2012 4:06:00 PM


Very much so, Larry. Thanks for your response.
 
Brian Lindenlaub | Principal
WestLand Resources, Inc.
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Wednesday, March 28, 2012 3:42 PM
To: Brian Lindenlaub
Cc: angela barclay (abarclay@swca.com); jason_douglas@fws.gov
Subject: FW: Rosemont BA species-specific input: MSO w/CH
 
Brian--
 
As you requested, here is the MSO email from FWS. As with LLNB, we haven’t worked through FWS
MSO issues and are awaiting a more complete response from their species leads on threatened and
endangered species. Hope this helps.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Jason_Douglas@fws.gov [mailto:Jason_Douglas@fws.gov] 
Sent: Wednesday, February 29, 2012 9:22 AM
To: Jones, Larry -FS; Gerhart, Richard A -FS
Subject: Rosemont BA species-specific input: MSO w/CH
 


Rick and Larry, 


I've put out the call in-house for BA comments from the respective species leads. I'm forwarding
Shaula Hedwall's input re the Mexican spotted owl analysis. 


Jason M. Douglas
Fish and Wildlife Biologist
U.S. Fish and Wildlife Service
Arizona Ecological Services Field Office
201 North Bonita Street, Suite 141
Tucson, Arizona 85745
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(520) 670-6150, extension 226 (voice)
(520) 670-6155 (fax)
http://www.fws.gov/southwest/es/arizona/ 


________________________________________ 


Jason, 


Please feel free to forward the comments I sent you re: the owl.   


Here they are again with just a few modifications: 


The Draft BA states that there is a known PAC approximately 0.7 mile (Ramonote Canyon PAC) from
the action area that has not been surveyed since 2001, when an owl was confirmed at the site.  Two
other PACs at 1.3 (Sawmill Canyon PAC) and 2.5 miles (Florida Spring PAC) respectively from the
action area have not been surveyed since 1995.  In addition the action area overlaps approximately
430 acres of the far northeast corner of critical habitat Unit BR-W-12 in Santa Cruz and Pima counties.


I am less concerned about the two PACs that are greater than 1 mile from the action area, although
the species does move and they don't talk about what things in the area might have caused owls to
move (like, say fire, which has occurred in at least one of the PACs).  Also, if they are in canyons
where riparian veg could be impacted by groundwater withdrawals, that should be addressed as well.
 The PAC that is 0.7 miles from the action area should be surveyed prior to the action to determine
whether the owls are still where they think they are.  They should discuss what activities could occur
near this PAC that could result in effects (including potential light pollution, blasting, etc.). 


Another issue is the lack of analysis for restricted/protected and critical habitat.  The area designated
as critical habitat apparently has not been surveyed and the Draft BA doesn't discuss whether there is
potential nest/roost habitat within the area.  If it hasn't been surveyed and it is owl habitat, then it might
be occupied which could change the analysis.  Also, the BA states that there won't be "adverse effects"
to critical habitat, so therefore there is no affect.  This is not correct.  It seems to me that since the
project includes 430 acres of habitat and there may be (?) vegetation clearing within it, that at the very
least this should be a MANLAA situation.  If they have done no surveys, then we likely should assume
owls could be there as well (unless they have better information which just isn't included) which would
change the determination for owls as well. 


Thanks! 


Shaula Hedwall


U.S. Fish & Wildlife Service
323 North  Leroux, Suite 201
Flagstaff, Arizona 86001
(928) 226-0614, ext. 103
(928) 226-1099 (fax)


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
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penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.








From: Everson, Beverley A -FS
To: Kriegel, Debby -FS; Shafiqullah, Salek -FS; Davis, Sarah L -FS; Jones, Larry -FS; Gillespie, William B -FS; Keyes,


Walter -FS; Chris Garrett; Melissa Polm; Janet Jones Janet (ceeotters@gmail.com); Roth, Melinda D -FS
Subject: FW: Task tracking tables for Monday
Date: Friday, May 11, 2012 4:02:16 PM
Attachments: Rosemont_Copper_Project_tasks_05112012.xlsx


LettertoRCC_responses.docx
March 3 requests.docx
image001.png


Please let me know if anyone has anything to add to the first attachment, especially in the
Rosemont tab of the first attachment.
 
From: Roth, Melinda D -FS 
Sent: Friday, May 11, 2012 12:53 PM
To: Everson, Beverley A -FS
Subject: Task tracking tables for Monday
 
 
 
Mindee Roth
Rosemont Copper Project Manager
520 388-8319
mroth@fs.fed.us
 


Go Cats!
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Forest Tasks


			Forest Tasks - Rosemont Copper Project EIS


			Subject			Task			Completion Date			Notes


			Stormwater design			Reviewing designs from Rosemont for the preferred alternative			8-May-12			Preferred design identified.  Letter to Rosemont being drafted. 


			Dark Skies			Remodel using updated lighting plan from Rosemont			15-May-12			Received updated lighting plan from Rosemont showing significant reduction in lumens.  Working closely with Whipple Observatory (Cooperating Agency).


			Reclamation Plan			Provide an outline to Rosemont 			17-May-12			Meeting to develop outline scheduled on May 16, 2012.


			Section 7 Consultation 			Initiate formal consultation with USFWS.  			28-May-12			Biological Assessment incorporates mitigation lands package recently furnished by Rosemont.  USFWS Biological Opinion expected Oct. 15, 2012 (135 days) or later.


			 Surface Water			Better understand and document impacts to the Outstanding Arizona Water downstream of the project.			30-Jun-12			Forest consultants reviewing existing information and developing professional opinions of impacts and possible analysis to answer public comments.


			Socioeconomics			Better analysis of economic impacts on tourism, regional astrophysical industry, property values			30-May-12			Consultant briefed line officer April 16, 2012. Final report pending dark skies analysis.


			Arizona National Scenic Trail 			Reroute and analyze			30-May-12			10 mile reroute flagged, cultural survey complete, biological survey needed.


			Mitigation/                      monitoring			Add mitigation based on public comment and other permitting and consultation processes.  (This is an ongoing task)			30-May-12			Core mitigation in hand; awaiting additional conservation measures through Section 7 consultation; detailed monitoring plan in development, including Cooperating agency meeting topic on May 23, 2012.


			Transportation			Incorporate additional analysis			30-May-12			Expecting input from Rosemont soon.


			Groundwater           Modeling			Address public concerns about uncertainty			30-May-12			Requested additional information from Rosemont on May 3, 2012.  Awaiting input.  Additional modeling possible.


			DEIS public comment analysis			Respond to coded comments			1-Jun-12			Draft responses by May 18th.  (Final report appended to FEIS).


			Air Quality			Incorporate additional analyses of dust, emissions, and visibility			15-Jun-12			Final AERMOD modeling protocol to EPA for concurrence. Modeling to follow.  Results must document compliance with NAACS.  Awaiting CALPUFF protocol from Rosemont.


			Geochemistry			Forest consultant address questions regarding heap leach, infiltration, and geochemical modeling.			30-Jun-12			Reviewing draft response now. Probable follow-up needs of our consultants and Rosemont. 


			Seeps, springs, riparian			Revisit of riparian mapping. Additional spring data requested of Rosemont			30-Jun-12			Reorganization of this topic for clarity in the FEIS.


			FEIS			DRAFT for internal review			30-Jul-12			Assumes most information from others is received and fully addresses the needs.


			Cultural Resources and Tribal Consultation  (NHPA Section 106 Compliance)			Government-to-government tribal consultation; SHPO concurrence on survey reports, eligibility determinations, MOA and Historic Properties Treatment Plan			31-Oct-12			Continue to seek meetings with the Hopi and Tohono O'odham tribes.  Two survey reports and Ce:wi Duag TCP determination in review process with SHPO. MOA and HPTP drafted.  


												 5/11/2012








Rosemont Tasks


			Rosemont  Tasks - Rosemont Copper Project EIS








			Subject			Request Date			Tasks			Expected completion			Notes


			Transportation 			9-Apr-12			Analysis of additional routes potentially  impacted			30-Apr-12			Not yet received


			Geochemistry			3-Mar-12			Heap Leach seepage treatment and closure plan			2-May-12			Not yet received


			Pit Backfill			14-Mar-12            6-Apr-12			Feasibility analysis			8-May-12			In review


			Groundwater			3-May-12			Model sensitivity analyses			30-May-12			Verbal indications of potential problems in meeting this request.


			Arizona National Scenic Trail			9-May-12			Biological surveys of trail reroute			30-May-12			Rosemont awaiting revised map from Forest.


			Air Quality			20-Dec-11			Air Quality modeling protocol and modeling (AERMOD and CALPUFF)			15-Jun-12			AERMOD protocol finalized.  Forest seeking EPA concurrence.  Modeling to follow. CALPUFF protocol still needed.


			Seeps and Springs			3-Mar-12			Inventory data			15-Jun-12			Inventory needed for subsequent functional assessments by the Forest. 


			Geochemisrtry			20-Dec-11			Provide additional details from existing analyses			30-Jun-12			Response failed to answer questions.  Questions redirected to Forest consultants.  Draft response in review.  Additional follow up expected.


			Reclamation and Closure Plan			20-Dec-12			Provide additional detail of the Reclamation and Closure Plan submitted in 2008.  Provide revegetation test plot data.			Unknown			Delayed until storm water management concepts are decided by the Forest.  Letter to Rosemont being drafted with this detail.  Revegetation test data furnished when available. 


			Visual Mitigation			20-Dec-11			Provide visual simulations incorporating additional mitigation measures			Unknown			Rosemont asserts that this is not necessary.


			Infiltration and Seepage Model			3-Mar-12			Rerun models using different precipitation and storm event parameters			Unknown			Needed to address comments from USEPA and others.


			Surface Water			Expected			Impact modeling to address public comments.			Unknown			Awaiting forest consultant review and recommendation.


			Information received from Rosemont: Site water management plans for all alternatives, hydrographs for 15 seeps and springs, groundwater monitoring data, biological mitigation details, baseline dark skies data, landforming design concepts for preferred alternative, funding agreement.  The Forest and Rosemont will discuss information requests and responses at a meeting on May 14, 2012.          


															5/11/12
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Forest requests and Rosemont responses 


GEOCHEMISTRY  To better understand the methodology and assumptions regarding geochemical sampling, testing and modeling, provide more detailed information on the geochemical analysis as follows:                                             


			Forest Dec. 20, 2011 request


			Rosemont February 10, 2012 response


			Follow up notes





			1. Describe rock types to be encountered and the destination of each of the rock types.  


			


			Forest has also asked  its consultants other  geochemistry questions.





			2. By pit phase, describe the volume of PAG  vs. non-PAG materials produced .


			


			





			3. Provide locations for drill holes used in geochemistry studies.


			


			





			4. Provide lithology and mineralogy for the components of the samples tested to characterize the geochemistry of the mill tailings.  


			


			





			5. Provide rationale for testing only the Horquilla, Colina, Epitaph, Earp, and Escabrosa formations for tailings characterization.   


			


			





			6. Provide rationale for drill core intervals for geochemical characterization.  


			


			





			7. Explain criteria used in determining the length of time that kinetic tests were done.  Identify other similar examples.  


			


			





			8. Provide any additional geochemical data.  


			


			








		


AIR QUALITY Current modeling predicts that standards for NO2 1-hour, PM2.5 24-hour, and/or PM10 24-hour are exceeded for the Barrel, Barrel Trail, and/or Scholefield alternatives.  We need a plan or mitigation measures identified and included in air quality models to reduce air quality impacts to acceptable levels for all alternatives.  


			Forest Dec. 20, 2011 request


			Rosemont February 10, 2012 response


			Follow up notes





			1. Provide a draft air modeling protocol, including mitigation required to bring air quality standards within NAAQS for all alternatives. 


			Provided. 


			Interagency conference call with modelers held 3/21.  Protocols updated or defended by Rosemont  on May 4, 2012.





			2. Provide an estimate of the metal constituents expected in the dust released from tailings and waste rock areas and from road use.  Provide a map depicting dust deposition areas or zones.


			


			





			3. Provide an ozone analysis protocol to predict the project’s contribution to county ozone levels.  


			


			











SURFACE WATER  


			Forest Dec. 20, 2011 request


			Rosemont February 10, 2012 response


			Follow up notes





			Provide an addendum to the Site Water Management Plan with design concept drawings and descriptions of conceptual storm water management plans for each action alternative. Identify detailed designs and locations if known.


			


			Options for the Barrel Alternative including “landforming concepts” received May 7, 2012.  











GROUNDWATER 


			Forest Dec. 20, 2011 request


			Rosemont February 10, 2012 response


			Follow up notes





			1. Provide the locations and other specifications for all existing and proposed groundwater monitoring wells required by ADEQ in support of the APP.  Identify existing wells or potential locations for extended groundwater monitoring networks on both the east and west sides.


			Map provided, relates to MPO.  Attachment 4.


			





			2. For both mine site models, provide hydrographs of the magnitude and timeframes of drawdown for the certain locations.  


			Forest received. Attachment 5.


			





			3. Forward all water monitoring data since December 2010 and a summary of all water related data collected to date.  


			Forest received.  Attachment 6. Rosemont doesn’t have access to west-side water quality data.


			





			4. Is a well owner protection agreement with well owners on the east side of the Santa Rita Mountains being considered?  If so, provide agreement details.  


			Forest received some materials from a public source.


			











WATER REPLACEMENT PLAN Rosemont has indicated it would replace or repair water guzzlers, stock tanks, and other human created water supply structures lost to wildlife or grazing use, whether through direct or indirect project related impacts.  Replacement water sources need to functionally serve the needs of livestock and wildlife in water quantity and location.  


			Forest December 20, 2011 request


			Rosemont February 10, 2012 response


			Follow up notes





			1.For each alternative, provide waters to replace, annual volume for each replacement, and construction and operational details.


			


			





			2. Describe plans for evaluating and mitigating impacts to naturally-occurring water sources.  


			


			











OTHER - Plans


			Forest December 20, 2011 request


			Rosemont February 10, 2012 response


			Follow up notes





			1.Compile a list of all plans Rosemont intends to develop and begin drafting those that are timely.  


			


			





			2. Develop a Biological mitigation and monitoring plan for species of concern discussed in the DEIS.  


			


			Westland to provide biological input by 3/23.  Received 4/25/12.











OTHER-Miscellaneous


			Forest December 20, 2011 request


			Rosemont February 10, 2012 response


			Follow up notes





			1. Identify the specific locations of water line booster stations.  Verify that Pima pineapple cactus populations and archeological resources were considered in locating these booster stations.


			Booster station and PPC locations mapped, Attachment 8.  


			Describe buildings to house booster station; size, building materials, colors, parking, etc.


SWCA – include locations in GIS layer for future use.





			2. Provide any recent revegetation test plot research data and results.  


			Will be provided as developed.


			What can we expect?





			3. Identify any existing or planned road right-of-way easements through private lands to secure public access through Gunsite and/or Lopez Passes post mine.  


			None.


			Early on, Rosemont indicated to the public that access over the mountain would be maintained. Has this changed?





			4. Describe Rosemont’s understanding of the applicability of the project to any Pima County regulations and/or jurisdiction over riparian habitat, floodplains, or cultural resources on County rights-of-way.  Identify how County jurisdiction or oversight differs with respect to land ownership.  


			Input received. State statues trump County for “mining.”  


			Clarify.  “Mining” definition doesn’t include secondary access road of which Pima Co. has a R-O-W.  See notes about the root of this question .





			5. Provide the Forest with details of the work Rosemont intends to conduct related to Dark Skies, including revisions to the existing lighting plan (April 2011), baseline night sky surveys, and potential dark skies modeling.  


			Revised Lighting Plan received, Attachment 9.  


			Technical team met on March 1st.  Will need revised air modeling results to be able to proceed with updated Dark Sky modeling.  Timeframes?





			6. Provide input regarding rerouting and maintaining the Arizona National Scenic Trail on Rosemont’s unpatented mining claims.  Would Rosemont be amenable to allowing the AZ Trail to cross their private land at T. 18 S., R. 16 E., Section 15, SE1/4?  Are there any future plans for this immediate area that would lead to another future reroute?   


			Input received.  No current plans. Amenable to allow trail crossing.  No permanent easement offered. 


			Future plans? Easement?





			7. Review and comment on pit bench visual mitigation concepts as previously requested. Describe how you plan to mitigate visual impacts of pit wall color contrast, including the treatment type(s) and timeframe.


			Response received.  Rosemont will analyze visual impacts now that revised stacking plans exist.


			Analyze from all viewpoints and over time. Timeframe for analysis?





			8. Provide all analyses of open pit wall stability completed since 2007.  Explain whether or not high wall failure is a concern and the rationale for that conclusion.  


			Response received.  Call and Nicholas report of 2007, Attachment 10.  Will continue to refine pit wall slopes for safety and production.


			Map Paleozoic rock types for central and west pit wall.  Conduct visibility analysis.





			9. Describe, in lay terms, dry stack tailings methodology and list the environmental impacts/benefits of this method. 


			Received. Attachment 11.


			Get the January 20, 2009 more detailed report for Jim.
















Forest March 3, 2012 request and Rosemont response


HEAP LEACH The USEPA raised concerns over the appropriateness of encapsulation of the heap leach, as well as the details of collection and treatment of heap leach drainage that occurs after encapsulation (see page 10 of USEPA letter).   


The DEIS provides a conceptual description of possible treatment of the heap leach drain down, but states: “The details of collection and treatment of the heap leach seepage would be established by the aquifer protection permit; the technology and techniques are not known at this time.” (page 289).  However, review of the draft Aquifer Protection Permit (APP) now available from the Arizona Department of Environmental Quality shows that these details are not part of the draft APP.  Therefore, the Forest requests that Rosemont provide:


			Forest March 3 request


			Rosemont response


			Follow up notes





			1.Further elaboration on the proposal to encapsulate the heap leach pile with waste rock, and an explanation of whether encapsulation would prevent infiltration and seepage.


			


			





			2.An explanation as to why the burying of the heap leach pile with waste rock is not a concern in terms of pressure on the pile, and accelerated seepage from pressure on the pile.  Also, an explanation as to why the additional pressure on the pile would not create the potential for damage to the liner.


			


			





			3.Provide a specific design to capture and treat any heap leach drain down and possible seepage after encapsulation has occurred.   


			


			





			4.USEPA suggests that closure of the heap leach to incorporate an engineered, sloped, low permeability cap to help preclude infiltration of precipitation.  Indicate whether this method of closure is feasible, and if so, whether it will be incorporated either in conjunction with or instead of encapsulation.


			


			











MODELING OF INFILTRATION SCENARIOS The USEPA raised several technical concerns regarding infiltration into tailings and waste rock facilities, the increased amount of seepage that might result if infiltration is actually greater than that modeled, and the geochemistry of the resulting seepage (see pages 5 and 9 of the USEPA letter).  The Forest is pursuing several lines of inquiry into these concerns.  At this time, the Forest requests that Rosemont conduct modeling scenarios in response to several of the USEPA comments; the results of these modeling scenarios would be treated as part of a range of possible impacts.  Models should be based on facilities with similar geologic, procedural, and climatic conditions as that of the Rosemont project.  The following modeling scenarios are requested:


			Forest March 3 request


			Rosemont response


			Follow up notes





			1. The Forest requests that a modeling scenario be conducted that incorporates precipitation inputs based on actual precipitation records, rather than averaging of precipitation.  


			


			





			2. The Forest requests that qualitative analysis be provided that considers the potential for preferential pathways to develop due to varying lithologies, clast size, or structural weakness in portions of the waste facilities.


			


			





			3.In general, the Forest is looking for Rosemont’s response to the entirety of USEPA concerns about underestimating infiltration and seepage.  If warranted, the Forest recommends that internal review meetings be scheduled between Rosemont and their consultants, Forest specialists and their consultants, and possibly USEPA specialists to discuss details of modified approaches to infiltration and seepage.


			


			











FURTHER DESCRIPTION OF MITIGATION Insufficient mitigation is a common concern, particularly to offset impacts to riparian resources, streams, and springs.  The Forest understands that Rosemont is addressing compensatory mitigation and a more comprehensive compilation of mitigation measures concerning the draft Biological Assessment.   


			Forest March 3 request


			Rosemont response


			Follow up notes





			The Forest requests that Rosemont provide as much additional detail as possible regarding both off-site compensatory and on-site direct mitigation, especially for riparian and aquatic resources, in order to be able to fully and fairly describe the environmental effects of the proposed project.


			Details were disclosed at the March 8th mtg. with FWS and others.  Westland and Jonathan are compiling complete mitigation lists from all source documents.


			Expected completion of compilation March 23rd.











ADDITIONAL SPRINGS DATA The Forest understands that additional field checking of the inventoried springs used in the DEIS is underway by Rosemont.  The Forest requests that additional spring data be submitted to the Forest as soon as it is available.


LANDFORMING A meeting is scheduled on March 22nd with the specific purpose of considering changes to storm water management arising from the incorporation of geomorphic design; this meeting is also expected to consider comments from the USEPA about storm water management based on the current design as described in the DEIS.


RECLAMATION AND CLOSURE PLAN Given the continued work on geomorphic design and storm water management, the Forest recognizes that some components of the Reclamation and Closure Plan may be premature to include.  However, the Forest wants to reiterate the importance of this plan being incorporated into the document, and agrees that meetings should occur in the near future to discuss the content of the plan.  At this time, the Forest requests that Rosemont provide an outline of the draft plan and a schedule for when the bulk of a draft Reclamation and Closure Plan would be ready for review and discussion.









From: Kathy Arnold
To: Jean_Calhoun@fws.gov; Jones, Larry -FS; Chris Garrett
Cc: Norman James; Brian Lindenlaub
Subject: Conservation / Mitigation elements presentation
Date: Tuesday, December 18, 2012 1:13:44 PM


Jean - 
We would like to give you and your key staff a presentation on the conservation/mitigation elements that 
relate specifically to endangered species to ensure there is no misunderstanding and to answer any 
questions that you may have.  Right now I was hoping to make this happen on January 3, 4 or 7 and I 
believe it should take 2-2.5 hours depending upon questions.  We also thought that an off-site location 
may work better for presentations and logistics so please let me know your thoughts on that.


Hope you have a happy holiday and I look forward to hearing from you soon.


Kathy


Kathy Arnold | Vice President Environmental and Regulatory Affairs
Direct:  520.495.3502 |  Main: 520.495.3500 |  Fax  520.495.3540


Rosemont Copper Company  
P.O. Box 35130  |   Tucson, AZ 85740-5130 
2450 W Ruthrauff Road, Suite 180 |   Tucson, AZ 85705  |  www.rosemontcopper.com  


PLEASE NOTE: : This e-mail message, including any attachments, is for the sole use of the intended recipient(s) and may 
contain confidential and/or privileged information. Any unauthorized review, use, disclosure or distribution is prohibited. If 
you are not the intended recipient, please delete all  copies and notify us immediately.  
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From: Christina Akins
To: David Hall; Sebesta, Deborah K -FS; Aaron Miller; Sharon Lashway; Eric Wallace; Jeff_Servoss@fws.gov;


Cat_Crawford@fws.gov; Amanda Best; Lockwood, Sean -FS; Katrina Smith; Lara Upton
Cc: Michael Sredl; Abigail D. King; Tim Snow; Don Mitchell; Tom Jones; Holly Hicks; Raul Vega; Jones, Larry -FS
Subject: Santa Rita Management Area - trip breifing
Date: Monday, September 03, 2012 11:28:12 AM


All,
 
On August 29-30, David Hall and I surveyed stock tanks in the northern Santa Rita Mountains and
Las Cienega National Conservation Area. The primary focus of the trip was to identify/confirm


release sites for the scheduled CLF release October 4th. Due to time constraints, we were not able
to monitor all extant CLF sites in the area.  
 
Although frogs were not detected at Unnamed Tank (=Greaterville Tank), they have been observed
previously on the following visits: 7/13/2012, 8/24/2012, and 8/8/2012.
We identified a new CLF site, an unmarked tank on the forest (523905e, 3508348n Nad83) and
detected over 100 frogs at Unnamed Tank (= Lazy Crazy P Tank, COR-0409).
 


In addition, we identified a few other permanent stock tanks in Hog Canyon for the October 4th


release.  
 
We also checked on the T-frogs in El Pilar and Adobe Canyon. Although we didn’t observe any  at El
Pilar, we did see healthy tadpoles in the Bathtub and in the pool below the fall,  most of which had
back legs. If you have any questions, please email me. Thanks.
 


If you would like to attend the October 4th release have not already let me know, please send me
an email so I can include you on future planning emails.
 
 
Christina M. Akins
Amphibians & Reptiles Program, Ranid Frogs Project
Arizona Game and Fish Department, Nongame Branch
623-236-7189
 


 
Sign up for AZGFD eNews and receive the latest news and information on wildlife issues and
events, outdoor tips, education programs, regulations, and more.
http://www.azgfd.gov/eservices/subscribe.shtml
 
Learn more about getting connected to the outdoors by visiting Get Outside Arizona.
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From: Terry Chute
To: Kriegel, Debby -FS; Kriegel, Debby -FS; Jones, Larry -FS; Jones, Larry -FS; Nancy Roth; Roth, Melinda D -FS;


Shafiqullah, Salek -FS; Shafiqullah, Salek -FS; Davis, Sarah L -FS; Davis, Sarah L -FS; Emmett, Tami -FS;
Emmett, Tami -FS; Keyes, Walter -FS; Keyes, Walter -FS; Gillespie, William B -FS; Campbell, Andrea W -FS;
Campbell, Andrea W -FS; Everson, Beverley A -FS


Cc: Melissa Polm; Chris Garrett; Jonathan Rigg; Victoria Boyne
Subject: Draft Mitigation and Monitoring Plan - for your review prior to Jan. 30th IDT meeting
Date: Sunday, January 27, 2013 6:37:21 PM


Greetings!
 
The first few hours of the joint IDT meeting on January 30th will be spent going over a
draft Mitigation and Monitoring Plan.  Someone from SWCA will deliver  hard copies to
Mindee or Bev on Monday, 1/28/23.  We will make the most progress at the meeting if you
go over these mitigation and monitoring items before the meeting, and come prepared
with your questions and suggestions for improvement.  My apology for getting this to you
at such a late date, but we continue to receive mitigation and monitoring items on a
continual basis.
 
Please note that there are a number of mitigations that have come out of recent
consultation efforts that many of you may not have not seen previously.  In addition, we
have added a large number of monitoring items, with a level of detail that is needed for
the FEIS.  We have used a variety of sources for this information, including permits and
draft consultation documents.  When there was not source document, we developed
details that seemed reasonable, with the expectation that we would revise them as an ID
Team.
 
The appendix contains a series of tables that list mitigations, associated monitoring, and
separate monitoring. These are organized into three categories: Required Mitigation and
Monitoring; Voluntary Mitigation and Monitoring; and Potential Future Mitigation and
Monitoring. These sections are further organized by Resource Area, in the same order they
are presented in Chapter 3. Please be aware that many mitigations reduce, avoid, or
compensate for impacts across multiple resource areas. To capture that, you will see
detailed tables of mitigation and monitoring under each Resource Area; followed by a
listing of other mitigation and monitoring items that apply to that resource area as well.
 
Required Mitigation and Monitoring – these are within the authority of the Forest Service
to require; or are required through other required permits or authorizations such as the
APP, Air Quality Permit, or Biological Opinion. For analysis, we well assume that these will
be implemented.
 
Voluntary Mitigation and Monitoring – these are mitigations and monitoring that Rosemont
has agreed to carry out, but are not within the authority of the Forest Service or other
regulatory or permitting agency to require. For analysis, we describe the effectiveness of
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these, but make it clear that implementation is discretionary on Rosemont’s part and may
or may not occur.
 
Potential Future Mitigation and Monitoring – these are mitigation and monitoring items
that either have too few details from which to determine their effectiveness; or that
Rosemont has not agreed to implement; or both.
 
Please let me know if you have comments or questions.
 
Terry Chute








From: Everson, Beverley A -FS
To: Belauskas, Alan -FS; Elek, Arthur S -FS; Kriegel, Debby -FS; Curiel, Eli -FS; Schewel, Heidi -FS; Jones, Larry -


FS; Roth, Melinda D -FS; Shafiqullah, Salek -FS; Lockwood, Sean -FS; Davis, Sarah L -FS; Emmett, Tami -FS;
Keyes, Walter -FS; Gillespie, William B -FS; Copeland, James -FS; Campbell, Andrea W -FS


Subject: update on comment response review for the Rosemont Project
Date: Wednesday, June 06, 2012 12:01:49 PM


Hey Team,
 
At our last IDT meeting, we discussed completion of the comment response review that was
introduced to us by Melissa several weeks ago, and for which you have no doubt received an
invitation to start work on by now (subject line would say something along the lines of “Rosemont
EIS Response Application”).  A number of you voiced concern about Forest Plan assignments and
other work that was competing for priority with this assignment for Rosemont while at the
meeting.
 
I believe that your schedules have cleared somewhat by now, and that you should have had an
opportunity to consider this work assignment.  I’d like to ask that each of you at least take some
time to go into the website and review the comment responses that are assigned to you.   At this
point, some questions have arisen over the site and the review process, and about the EIS process
itself, and I’m not asking you to spend a great amount of time on comment response review.  Just
get familiar with the site and your responsibilities in the review, and if you have input on using the
site, please provide that input to me as soon as possible.  Mindee and I will be meeting with Chris
Garrett tomorrow to discuss the review process, and concerns that have come up with it, to try to
make the review as efficient and easy as possible.  Anything you have to add would be helpful. 
 
So, get your feet wet on this, and I will get back to you soon with direction on completion of the
work assignment…stay tuned.
 
Bev
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From: Angela Barclay
To: Jones, Larry -FS
Subject: FW: Rosemont conservation measures summary
Date: Thursday, April 26, 2012 11:15:15 AM
Attachments: Rosemont conservation measures summary_revised acreages.docx


Rosemont conservation measures summary revised acreages.pdf


FYI
 
Angela
^..^  ^..^
 
From: David Cerasale [mailto:DCerasale@westlandresources.com] 
Sent: Thursday, April 26, 2012 11:11 AM
To: Angela Barclay
Cc: Jim Tress; Brian Lindenlaub
Subject: Rosemont conservation measures summary
 
Hi Angela,
 
We’ve had a slight adjustment to one of the acreage calculations of a conservation parcel.  I’ve
made the change in the attached documents.
 
Please let me know if you have any questions, or have problems viewing the document.
 
Many thanks,
 
David
 
David Cerasale, PhD | Biologist
WestLand Resources, Inc.
4001 E Paradise Falls Drive | Tucson, AZ 85712
Office: (520) 206-9585 | Fax: (520) 206-9518
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Rosemont conservation measures summary


This document summarizes the conservation measures developed by the Rosemont Copper Company (Rosemont) to address potential impacts of activities related to the proposed Rosemont Copper Project on species listed under the Endangered Species Act (ESA). This document describes the conservation parcels Rosemont will purchase and/or manage, and the anticipated conservation benefits these parcels will provide to listed species. The conservation measures described in this document provide the basis for Rosemont’s conservation measures for listed species in support of Section 7 consultation under the ESA.


The conservation measures are presented in three basic formats: conservation benefits to listed species from the purchase and management of conservation lands, specific management actions not associated with particular conservation land parcels, and an ongoing monitoring program.  Each of these is briefly summarized below.


Land Conservation: Seven parcels totaling approximately 4,365 acres have been secured by Rosemont to provide conservation benefits to listed species potentially affected by the proposed Rosemont Project (Figure 1).  In addition, Rosemont is proposing conservation management activities and suitable conservation management arrangements on these lands and portions of its Forest Service grazing allotments, totaling 15,055 acres (Figure 2), to ensure the long-term protection and management of conservation benefits to wildlife in general, and listed species in particular.  An application of a 25-percent conservation credit, similar to the anticipated benefit obtained by Pima County in their Multi-Species Conservation Plan, to the 15,055 acres of Forest Service grazing lands targeted for management activities and long-term protection results in a 3,760 acre conservation benefit.  Thus, total conservation land credits included in this conservation plan are 8,225 acres. Each of the specific parcels is described below along with a list of the conservation benefits they provide to listed species. 


Fullerton Ranch:


· This parcel contains approximately 1,780 acres of semi-desert grassland in the Sierrita Mountains.


· The conservation and management of this parcel could benefit the movement of Jaguar and Ocelot if they occur in this area.


· This parcel contains saguaros and a few agaves that will provide foraging habitat for Lesser long-nosed bat (LLNB).


· Habitat value and prey base on this parcel will be augmented by the following management activities:


· The exclusion of grazing will enhance habitat values by increasing forage production that could benefit the prey base of Jaguar and Ocelot, as well as agave and saguaro production that will benefit Lesser long-nosed bat (LLNB).


· The establishment and maintenance of water features (e.g., cattle tanks or wildlife guzzlers) at a density of 1 to 1.5 per square mile will benefit Jaguar, Ocelot and their prey base, and have the potential to benefit LLNB (see FWS 2012b). 


Helvetia Ranch North:


· This parcel contains approximately 940 acres of semi-desert grassland on the west side of the northern Santa Rita Mountains near the proposed Rosemont infrastructure corridor.


· This property contains suitable Pima pineapple cactus (PPC) habitat and 13 PPC were identified during sample surveys of the property.


· This parcel directly links the Santa Rita Experimental Range to lands administered by the Bureau of Land Management (BLM), providing long-term protection of open space and habitat connectivity in this area, which could benefit the movement of Jaguar and Ocelot in the northern Santa Rita Mountains should this species occasionally occur here.


· This property provides limited late summer foraging habitat for LLNB in the form of agaves and a few saguaros.


· Habitat value and prey base on this parcel will be augmented by the following management activities:


· The modification of grazing practices (see discussion of Rosemont grazing leases) to reduce grazing pressure on native vegetation, including agaves and saguaros, will benefit the prey base of Jaguar and Ocelot in addition to augmenting forage for LLNB. 


· The establishment and maintenance of water features (e.g., cattle tanks or wildlife guzzlers) at a density of 1 to 1.5 per square mile could benefit Jaguar, Ocelot and their prey base, and have the potential to benefit LLNB (see FWS 2012)[footnoteRef:1].  [1:  U.S. Fish and Wildlife Service. 2012. Reinitiation of Biological Opinion on the Las Cienegas National Conservation Area Resources Management Plan (22410-2002-F-0162) in Pima and Santa Cruz Counties, Arizona. Memorandum. Arizona Ecological Services Office. Phoenix, Arizona. 29 pp.] 



Sonoita Creek Ranch:


· This parcel contains a total of approximately 1,200 acres of semi-desert grassland, Madrean evergreen forest, and riparian habitat along upper Sonoita Creek, and includes surface water rights that support two perennial ponds and associated riparian vegetation. 


· This property provides habitat connectivity between the Patagonia and Santa Rita Mountains that could benefit Jaguar and Ocelot.


· This parcel could provide habitat for Mexican spotted owl (MSO) during dispersal and migration and habitat connectivity between the Patagonia and Santa Rita Mountains.


· This property will provide foraging habitat in the form of agaves for LLNB.


· In addition to the general wildlife and riparian values that this parcel provides, Sonoita Creek Ranch has the potential to benefit the conservation of aquatic species, including Gila chub, Gila topminnow, Chiricahua leopard frog (CLF) and Huachuca water umbel, through management and/or reintroduction efforts. 


Rosemont Ranch Lands:


· These properties consist of four distinct parcels on the east side of the Santa Rita Mountains totaling approximately 545 acres of semi-desert grassland. 


· These parcels provide habitat connectivity which could benefit Jaguar and Ocelot.


· Agaves present on these parcels will provide foraging habitat for LLNB.


· Habitat value and prey base on this parcel will be augmented by the following management activities:


· The modification of grazing practices to reduce grazing pressure on native vegetation, including agaves, will benefit the prey base of Jaguar and Ocelot in addition to augmenting forage for LLNB. 


· The establishment and maintenance of water features (e.g., cattle tanks or wildlife guzzlers) at a density of 1 to 1.5 per square mile could benefit Jaguar, Ocelot and their prey base, and have the potential to benefit LLNB (see FWS 2012).


Rosemont Grazing Leases:


· These grazing leases held by Rosemont cover approximately 15,055 acres of Forest Lands in the northern Santa Rita Mountains that are outside of the Mine Safety and Health Administration (MSHA)-regulated perimeter of the proposed mine.  Rosemont will manage their grazing operations on these lands in a manner that enhances overall habitat values and that will specifically benefit listed species.  Similar to Pima County’s anticipated benefit from the management of its grazing lands, Rosemont anticipates a 25 percent conservation credit for these conservation efforts.  These leased lands are anticipated to provide approximately 3,760 acres of conservation benefit.  Management activities that will be implemented on these lands include grazing restrictions (timing and intensity) that are intended to enhance habitat values by increasing forage production available for wildlife and will entail suitable agreements that ensure the long-term protection and management of these grazing lands. 


· Specific management actions on these leased lands will include:


· An overall reduction in grazing intensity.


· Modified grazing schedules to reduce grazing during seasonal periods deemed important for sensitive plant species, including agave.


· Exclusion of livestock from sensitive riparian areas.


· Construction of approximately 25 (approximately 1 per square mile) water sources (e.g., cattle tanks or wildlife guzzlers) that will help mitigate the potential loss of springs as a source of water for wildlife in the Rosemont area.


· The establishment and maintenance of water features (e.g., cattle tanks or wildlife guzzlers) could benefit Jaguar, Ocelot, and their prey base, and have the potential to benefit LLNB (see FWS 2012).


· The management of grazing on these leases will reduce grazing pressure on flowering agave, and thus enhance existing foraging habitat for LLNB.


· The management of these leased lands for cattle grazing will benefit MSO by protecting potential migration and dispersal habitat and providing habitat connectivity to benefit movement among and within habitat patches.


· The management of these grazing allotments will benefit CLF through the maintenance of stock tanks and other water features, some of which currently provide breeding and dispersal habitat. These management actions also include:


· Management of stock tanks in the Greaterville area to support or enhance existing breeding populations in Recovery Unit 2. 


· Enhancement of tanks in the Greaterville area to maintain water levels and to create greater structural heterogeneity within tanks.  


· Fencing of tanks to manage cattle use in the Rosemont and Greaterville areas. 


· Management of vegetation to avoid excessive infringement of the open water areas of tanks in the Rosemont and Greaterville areas.  


· Coordination with United States Fish and Wildlife Service (FWS) and Arizona Game and Fish Department (AGFD) for the introduction or reintroduction of CLFs in the Greaterville area.


· These management efforts for CLF in the Greaterville area will focus on increasing stability of and connectivity between known breeding populations to support the creation and maintenance of a robust metapopulation in this area.


· These leased lands will provide open space and habitat connectivity that could benefit both Jaguar and Ocelot if they occur in this area. 


· Management activities that benefit LLNB roost habitat on Rosemont’s grazing leases and avoid or minimize direct take are identified below


· Helena Mine entrances (R37A, B, and C) used by LLNB will be fenced to prevent access and disturbance by humans and maintain LLNB access to these adits


· Rosemont will relocate a portion of the Arizona Trail to limit visibility of the Helena Mine entrances to hikers, thus reducing possible disturbance to LLNB.


· R2 adit will be fenced or gated, as appropriate, to prevent access and disturbance by humans and to provide access to the adit by LLNB.


· Chicago Mine, in the pit area and where impacts cannot be avoided, will be closed prior to disturbance in the area of Chicago Mine. Closure activities will take place when LLNB are not present in the Chicago Mine.


· The Helena Mine complex and R2 will be monitored annually for LLNB through construction, and then every five years until mine closure. 





Specific Management Actions: In addition to the conservation benefits provided by these parcels, Rosemont activities not associated with specific parcels that have and will continue to benefit listed species are summarized below by species.


Pima pineapple cactus:


· Construction practices along the proposed utility corridors will be employed to keep surface disturbance to the minimum practicable. 


· Known PPC within the utility corridor will be flagged and to the extent possible will be avoided.  These PPC will be protected with clear limit fencing, and construction activity in the vicinity of these plants will be monitored. 


· PPC that cannot be avoided by utility construction will be transplanted within the corridor into suitable habitat.  A monitoring and maintenance program will be initiated to facilitate establishment.  


Chiricahua leopard frog:


· Measures that have already been implemented during the Summer 2011 pre-monsoon season at the known tanks that support breeding populations of CLF include: 


· Coordination for the management of the Greaterville Tank to keep sufficient water in the tank.


· Installation of stormwater Best Management Practices (BMPs) along the drainage that feeds the Greaterville Tank to reduce ash runoff to the tank and frogs therein. 


· Installation of a pipeline to keep sufficient water in the West California Gulch Tank.


Mexican Spotted Owl:


· Rosemont’s proposed lighting plan will minimize, to the extent practicable, disturbance to feeding, nesting, or dispersing MSOs that might be in the vicinity of the Rosemont project.


Jaguar and Ocelot:


· Rosemont will contribute a total of $20,000 to AGFD for ongoing monitoring of Jaguar and Ocelot activity in the Santa Rita Mountains. 


Lesser long-nosed bat:


· Rosemont will implement its concurrent reclamation program as outlined in their Plan of Operations.  As part of this effort they will grow and plant Palmer’s agave into suitable reclaimed areas. Agave planting densities will be consistent with the final Reclamation Plan and Post-Mining Land Use. 


· Rosemont’s proposed lighting plan will minimize, to the extent practicable, disturbance to foraging and commuting LLNB in the vicinity of the Rosemont project. 





Monitoring:  Predicted impacts to aquatic species and the Southwestern willow flycatcher along Cienega Creek and in Empire Gulch are based on predicted groundwater drawdown as a result of the formation of the mine pit lake. The groundwater models constructed for the Rosemont Copper Project produce similar predictions of the extent of groundwater withdrawal from project activities that are robust to changes in the estimates of hydrologic parameters. While these models represent the best scientific data available, some degree of predictive error is inherent in mathematical modeling. As such, Rosemont will monitor changes in groundwater and surface water as a result of mining activities and update both groundwater and surface water models based on data obtained from monitoring efforts. As a result, these efforts will reduce the uncertainties associated with the predicted effects of mining activities on stream flow along Cienega Creek centuries in the future.







ROSEMONT CONSERVATION MEASURES SUMMARY 



This document summarizes the conservation measures developed by the Rosemont Copper Company 
(Rosemont) to address potential impacts of activities related to the proposed Rosemont Copper Project on 
species listed under the Endangered Species Act (ESA). This document describes the conservation parcels 
Rosemont will purchase and/or manage, and the anticipated conservation benefits these parcels will 
provide to listed species. The conservation measures described in this document provide the basis for 
Rosemont’s conservation measures for listed species in support of Section 7 consultation under the ESA. 



The conservation measures are presented in three basic formats: conservation benefits to listed species 
from the purchase and management of conservation lands, specific management actions not associated 
with particular conservation land parcels, and an ongoing monitoring program.  Each of these is briefly 
summarized below. 



Land Conservation: Seven parcels totaling approximately 4,365 acres have been secured by Rosemont 
to provide conservation benefits to listed species potentially affected by the proposed Rosemont Project 
(Figure 1).  In addition, Rosemont is proposing conservation management activities and suitable 
conservation management arrangements on these lands and portions of its Forest Service grazing 
allotments, totaling 15,055 acres (Figure 2), to ensure the long-term protection and management of 
conservation benefits to wildlife in general, and listed species in particular.  An application of a 25-
percent conservation credit, similar to the anticipated benefit obtained by Pima County in their Multi-
Species Conservation Plan, to the 15,055 acres of Forest Service grazing lands targeted for management 
activities and long-term protection results in a 3,760 acre conservation benefit.  Thus, total conservation 
land credits included in this conservation plan are 8,225 acres. Each of the specific parcels is described 
below along with a list of the conservation benefits they provide to listed species.  



Fullerton Ranch: 



• This parcel contains approximately 1,780 acres of semi-desert grassland in the Sierrita 
Mountains. 



• The conservation and management of this parcel could benefit the movement of Jaguar and 
Ocelot if they occur in this area. 



• This parcel contains saguaros and a few agaves that will provide foraging habitat for Lesser long-
nosed bat (LLNB). 



• Habitat value and prey base on this parcel will be augmented by the following management 
activities: 



o The exclusion of grazing will enhance habitat values by increasing forage production that 
could benefit the prey base of Jaguar and Ocelot, as well as agave and saguaro 
production that will benefit Lesser long-nosed bat (LLNB). 



o The establishment and maintenance of water features (e.g., cattle tanks or wildlife 
guzzlers) at a density of 1 to 1.5 per square mile will benefit Jaguar, Ocelot and their 
prey base, and have the potential to benefit LLNB (see FWS 2012b).  











Helvetia Ranch North: 



• This parcel contains approximately 940 acres of semi-desert grassland on the west side of the 
northern Santa Rita Mountains near the proposed Rosemont infrastructure corridor. 



• This property contains suitable Pima pineapple cactus (PPC) habitat and 13 PPC were 
identified during sample surveys of the property. 



• This parcel directly links the Santa Rita Experimental Range to lands administered by the Bureau 
of Land Management (BLM), providing long-term protection of open space and habitat 
connectivity in this area, which could benefit the movement of Jaguar and Ocelot in the northern 
Santa Rita Mountains should this species occasionally occur here. 



• This property provides limited late summer foraging habitat for LLNB in the form of agaves and 
a few saguaros. 



• Habitat value and prey base on this parcel will be augmented by the following management 
activities: 



o The modification of grazing practices (see discussion of Rosemont grazing leases) to 
reduce grazing pressure on native vegetation, including agaves and saguaros, will benefit 
the prey base of Jaguar and Ocelot in addition to augmenting forage for LLNB.  



o The establishment and maintenance of water features (e.g., cattle tanks or wildlife 
guzzlers) at a density of 1 to 1.5 per square mile could benefit Jaguar, Ocelot and their 
prey base, and have the potential to benefit LLNB (see FWS 2012)1.  



Sonoita Creek Ranch: 



• This parcel contains a total of approximately 1,200 acres of semi-desert grassland, Madrean 
evergreen forest, and riparian habitat along upper Sonoita Creek, and includes surface water 
rights that support two perennial ponds and associated riparian vegetation.  



• This property provides habitat connectivity between the Patagonia and Santa Rita Mountains that 
could benefit Jaguar and Ocelot. 



• This parcel could provide habitat for Mexican spotted owl (MSO) during dispersal and 
migration and habitat connectivity between the Patagonia and Santa Rita Mountains. 



• This property will provide foraging habitat in the form of agaves for LLNB. 
• In addition to the general wildlife and riparian values that this parcel provides, Sonoita Creek 



Ranch has the potential to benefit the conservation of aquatic species, including Gila chub, Gila 
topminnow, Chiricahua leopard frog (CLF) and Huachuca water umbel, through 
management and/or reintroduction efforts.  



Rosemont Ranch Lands: 



• These properties consist of four distinct parcels on the east side of the Santa Rita Mountains 
totaling approximately 545 acres of semi-desert grassland.  



                                                           
1 U.S. Fish and Wildlife Service. 2012. Reinitiation of Biological Opinion on the Las Cienegas National 
Conservation Area Resources Management Plan (22410-2002-F-0162) in Pima and Santa Cruz Counties, Arizona. 
Memorandum. Arizona Ecological Services Office. Phoenix, Arizona. 29 pp. 











• These parcels provide habitat connectivity which could benefit Jaguar and Ocelot. 
• Agaves present on these parcels will provide foraging habitat for LLNB. 
• Habitat value and prey base on this parcel will be augmented by the following management 



activities: 
o The modification of grazing practices to reduce grazing pressure on native vegetation, 



including agaves, will benefit the prey base of Jaguar and Ocelot in addition to 
augmenting forage for LLNB.  



o The establishment and maintenance of water features (e.g., cattle tanks or wildlife 
guzzlers) at a density of 1 to 1.5 per square mile could benefit Jaguar, Ocelot and their 
prey base, and have the potential to benefit LLNB (see FWS 2012). 



Rosemont Grazing Leases: 



• These grazing leases held by Rosemont cover approximately 15,055 acres of Forest Lands in the 
northern Santa Rita Mountains that are outside of the Mine Safety and Health Administration 
(MSHA)-regulated perimeter of the proposed mine.  Rosemont will manage their grazing 
operations on these lands in a manner that enhances overall habitat values and that will 
specifically benefit listed species.  Similar to Pima County’s anticipated benefit from the 
management of its grazing lands, Rosemont anticipates a 25 percent conservation credit for these 
conservation efforts.  These leased lands are anticipated to provide approximately 3,760 acres of 
conservation benefit.  Management activities that will be implemented on these lands include 
grazing restrictions (timing and intensity) that are intended to enhance habitat values by 
increasing forage production available for wildlife and will entail suitable agreements that ensure 
the long-term protection and management of these grazing lands.  



• Specific management actions on these leased lands will include: 
o An overall reduction in grazing intensity. 



o Modified grazing schedules to reduce grazing during seasonal periods deemed important 
for sensitive plant species, including agave. 



o Exclusion of livestock from sensitive riparian areas. 



o Construction of approximately 25 (approximately 1 per square mile) water sources (e.g., 
cattle tanks or wildlife guzzlers) that will help mitigate the potential loss of springs as a 
source of water for wildlife in the Rosemont area. 



• The establishment and maintenance of water features (e.g., cattle tanks or wildlife guzzlers) could 
benefit Jaguar, Ocelot, and their prey base, and have the potential to benefit LLNB (see FWS 
2012). 



• The management of grazing on these leases will reduce grazing pressure on flowering agave, and 
thus enhance existing foraging habitat for LLNB. 











• The management of these leased lands for cattle grazing will benefit MSO by protecting potential 
migration and dispersal habitat and providing habitat connectivity to benefit movement among 
and within habitat patches. 



• The management of these grazing allotments will benefit CLF through the maintenance of stock 
tanks and other water features, some of which currently provide breeding and dispersal habitat. 
These management actions also include: 



o Management of stock tanks in the Greaterville area to support or enhance existing 
breeding populations in Recovery Unit 2.  



o Enhancement of tanks in the Greaterville area to maintain water levels and to create 
greater structural heterogeneity within tanks.   



o Fencing of tanks to manage cattle use in the Rosemont and Greaterville areas.  



o Management of vegetation to avoid excessive infringement of the open water areas of 
tanks in the Rosemont and Greaterville areas.   



o Coordination with United States Fish and Wildlife Service (FWS) and Arizona Game and 
Fish Department (AGFD) for the introduction or reintroduction of CLFs in the 
Greaterville area. 



o These management efforts for CLF in the Greaterville area will focus on increasing 
stability of and connectivity between known breeding populations to support the creation 
and maintenance of a robust metapopulation in this area. 



• These leased lands will provide open space and habitat connectivity that could benefit both 
Jaguar and Ocelot if they occur in this area.  



• Management activities that benefit LLNB roost habitat on Rosemont’s grazing leases and avoid 
or minimize direct take are identified below 



o Helena Mine entrances (R37A, B, and C) used by LLNB will be fenced to prevent access 
and disturbance by humans and maintain LLNB access to these adits 



o Rosemont will relocate a portion of the Arizona Trail to limit visibility of the Helena 
Mine entrances to hikers, thus reducing possible disturbance to LLNB. 



o R2 adit will be fenced or gated, as appropriate, to prevent access and disturbance by 
humans and to provide access to the adit by LLNB. 



o Chicago Mine, in the pit area and where impacts cannot be avoided, will be closed prior 
to disturbance in the area of Chicago Mine. Closure activities will take place when 
LLNB are not present in the Chicago Mine. 



o The Helena Mine complex and R2 will be monitored annually for LLNB through 
construction, and then every five years until mine closure.  



 











Specific Management Actions: In addition to the conservation benefits provided by these parcels, 
Rosemont activities not associated with specific parcels that have and will continue to benefit listed 
species are summarized below by species. 



Pima pineapple cactus: 



• Construction practices along the proposed utility corridors will be employed to keep surface 
disturbance to the minimum practicable.  



• Known PPC within the utility corridor will be flagged and to the extent possible will be avoided.  
These PPC will be protected with clear limit fencing, and construction activity in the vicinity of 
these plants will be monitored.  



• PPC that cannot be avoided by utility construction will be transplanted within the corridor into 
suitable habitat.  A monitoring and maintenance program will be initiated to facilitate 
establishment.   



Chiricahua leopard frog: 



• Measures that have already been implemented during the Summer 2011 pre-monsoon season at 
the known tanks that support breeding populations of CLF include:  



o Coordination for the management of the Greaterville Tank to keep sufficient water in the 
tank. 



o Installation of stormwater Best Management Practices (BMPs) along the drainage that 
feeds the Greaterville Tank to reduce ash runoff to the tank and frogs therein.  



o Installation of a pipeline to keep sufficient water in the West California Gulch Tank. 



Mexican Spotted Owl: 



• Rosemont’s proposed lighting plan will minimize, to the extent practicable, disturbance to 
feeding, nesting, or dispersing MSOs that might be in the vicinity of the Rosemont project. 



Jaguar and Ocelot: 



• Rosemont will contribute a total of $20,000 to AGFD for ongoing monitoring of Jaguar and 
Ocelot activity in the Santa Rita Mountains.  



Lesser long-nosed bat: 



• Rosemont will implement its concurrent reclamation program as outlined in their Plan of 
Operations.  As part of this effort they will grow and plant Palmer’s agave into suitable reclaimed 
areas. Agave planting densities will be consistent with the final Reclamation Plan and Post-
Mining Land Use.  



• Rosemont’s proposed lighting plan will minimize, to the extent practicable, disturbance to 
foraging and commuting LLNB in the vicinity of the Rosemont project.  



 











Monitoring:  Predicted impacts to aquatic species and the Southwestern willow flycatcher along Cienega 
Creek and in Empire Gulch are based on predicted groundwater drawdown as a result of the formation of 
the mine pit lake. The groundwater models constructed for the Rosemont Copper Project produce similar 
predictions of the extent of groundwater withdrawal from project activities that are robust to changes in 
the estimates of hydrologic parameters. While these models represent the best scientific data available, 
some degree of predictive error is inherent in mathematical modeling. As such, Rosemont will monitor 
changes in groundwater and surface water as a result of mining activities and update both groundwater 
and surface water models based on data obtained from monitoring efforts. As a result, these efforts will 
reduce the uncertainties associated with the predicted effects of mining activities on stream flow along 
Cienega Creek centuries in the future. 
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From: Jones, Larry -FS
To: Roth, Melinda D -FS; Kriegel, Debby -FS; Shafiqullah, Salek -FS; Everson, Beverley A -FS; Keyes, Walter -FS;


Davis, Sarah L -FS; Gillespie, William B -FS; Campbell, Andrea W -FS
Subject: RE: Mitigation compilation list
Date: Monday, July 02, 2012 4:01:27 PM


It isn’t completely comprehensive, as it doesn’t have most species-specific measures Rosemont
agreed to in the Biological Assessment. But it is useful. Can I share this with the coop agencies for
our next bio resources mitigation meeting (i.e., send out now so they have time to review it prior
to the meeting)?
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Roth, Melinda D -FS 
Sent: Monday, July 02, 2012 10:37 AM
To: Kriegel, Debby -FS; Shafiqullah, Salek -FS; Everson, Beverley A -FS; Keyes, Walter -FS; Jones, Larry
-FS; Davis, Sarah L -FS; Gillespie, William B -FS; Campbell, Andrea W -FS
Subject: FW: Mitigation compilation list
 
I haven’t looked at this closely yet, but I think it is Rosemont’s comprehensive list of mitigation
measures and design elements.  Let me know if you have questions. 
 
From: Melissa Polm [mailto:mpolm@swca.com] 
Sent: Monday, July 02, 2012 10:22 AM
To: Roth, Melinda D -FS
Cc: Chris Garrett; Jonathan Rigg
Subject: RE: Mitigation compilation list
 
FYI-
Still going to work on defining which elements apply to which alternatives.
 
Melissa Polm
Planner/ Asst. Project Manager
Rosemont Copper Project
 
From: Chris Garrett 
Sent: Monday, July 02, 2012 10:19 AM
To: Jonathan Rigg; Melissa Polm
Subject: Mitigation compilation list
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Can one of you send that 5-page comprehensive list of “avoidance elements” from Rosemont to
Mindee?
 
Thanks
 
Chris Garrett, P.HGW.
Professional Hydrologist - Ground Water
Tucson Office Director (Acting)
 


 








From: Angela Barclay
To: Chris Garrett; Roth, Melinda D -FS; Jones, Larry -FS
Cc: Everson, Beverley A -FS
Subject: RE: Biologists report
Date: Thursday, December 27, 2012 9:44:17 AM


There is a Biologists’ Report that was cited in the DEIS and it is on the website:
 
SWCA Environmental Consultants. 2011b. Draft Biologists' Report on the Affected Environment and
Identification of Species for Disclosure of Effects, Rosemont Copper Mine Project, Pima County,
Arizona. Prepared for U.S. Forest Service, Coronado National Forest. Tucson, Arizona: SWCA
Environmental Consultants. July.
 
http://www.rosemonteis.us/files/references/swca-2011b.pdf
 
Angela
^..^  ^..^
 
From: Chris Garrett 
Sent: Wednesday, December 26, 2012 10:44 AM
To: Roth, Melinda D -FS; Jones, Larry -FS
Cc: Angela Barclay; Everson, Beverley A -FS
Subject: RE: Biologists report
 
From my perspective, I would say that this probably refers to the Draft Biological Evaluation.  If
that’s it, it’s already posted: 


SWCA Environmental Consultants. 2011a. Draft Biological Evaluation, Rosemont Copper Project, Santa


Rita Mountains, Nogales Ranger District. Prepared for U.S. Forest Service, Coronado National Forest.


Tucson, Arizona: SWCA Environmental Consultants. July.


 
 
From: Roth, Melinda D -FS [mailto:mroth@fs.fed.us] 
Sent: Wednesday, December 26, 2012 10:30 AM
To: Jones, Larry -FS
Cc: Angela Barclay; Chris Garrett; Everson, Beverley A -FS
Subject: FW: Biologists report
 
What’s the answer to Julia’s question below?  Thx.
 
From: Julia Fonseca [mailto:Julia.Fonseca@pima.gov] 
Sent: Monday, December 24, 2012 11:45 AM
To: Roth, Melinda D -FS
Subject: Biologists report
 
Hi, Mindee,
 
The DEIS references a” Biologists’ Report” on species, prepared by SCWA in 2011, but I have been
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unable to locate it on the Rosemont project website that the Forest and SWCA maintain.  Could you
please let me know if it is on the website and I have overlooked it?  If it is not, can you get it
posted?
 


Julia Fonseca
Environmental Planning Manager
 
Pima County Office of Sustainability and Conservation
201 N. Stone, 6th floor
Tucson, AZ 85701
(520) 740-6460
Julia.Fonseca@pima.gov
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Jones, Larry -FS
To: Plunkett, Steven R -FS; Sebesta, Deborah K -FS
Cc: Ruyle, Jennifer -FS; Roth, Melinda D -FS; Everson, Beverley A -FS; angela barclay (abarclay@swca.com);


Barrera, Bobbi L -FS; jason_douglas@fws.gov
Subject: RE: Rosemont biology questions
Date: Wednesday, July 25, 2012 8:58:13 AM


Yes, I was just wondering if you might be available to answer questions on TES and Forest Service
for Angela Barclay (SWCA) and Jason Douglas (FWS) should they arise. Debbie said she would help.
 
As for LRMP BO 2011, I was not aware that Rick had already had a draft, so thanks for pointing that
out. I assume there is a copy of his latest draft on the O-drive (if it is not the same as what you
have, can you  forward to me?). However, we are still significantly understaffed (and workloads
high), another Bio is leaving at the end of August, none of the remaining bios have indicated they
have time to take the lead, and I have no time to work on it myself, so I will still take advantage of
the extension granted by Bobbi. Thanks for understanding.
 
Larry Jones
Biologist
Wildlife, Fish, and Rare Plant program
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Plunkett, Steven R -FS 
Sent: Wednesday, July 25, 2012 8:01 AM
To: Jones, Larry -FS; Sebesta, Deborah K -FS
Cc: Ruyle, Jennifer -FS; Roth, Melinda D -FS; Everson, Beverley A -FS; angela barclay
(abarclay@swca.com); Barrera, Bobbi L -FS
Subject: RE: Rosemont biology questions
 
Larry,
 
I’m not exactly sure what assistance I can provide for the Rosemont project as I haven’t been
involved with it at all.  However, we may be able to answer some of the general TES questions that
the Forest cannot answer.  They’ll probably have to ask whichever one of us they can catch here at
the time. We also are currently short on staff (no more Botanist, no Habitat Biologist, no Wildlife
Program Mgr, no Fisheries Program Mgr; the Aquatics bio (Ronnie) is on a detail until September;
and the remaining three of us all have AL in progress or planned) so we have only a couple crew
members to keep the RO WFRP ship afloat here. 
 
On that note, there are a couple of items we need to finish up here that will require input from the
Coronado:
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1)       The Annual LRMP BO for 2011.  I know you requested an extension from Bobbi on the
deadline for that, but did you know that Rick had already accomplished a fair amount of that
work?  He sent in some information when we were working on the reconsultation for your
existing LRMP.  So, you may be closer to being done than you think, but maybe not.  If you can
have someone there working on pulling some of that together in your absence that would
probably be best. 


2)       We are trying to finish up the revised RFSS list and hope to have it finalized in September.  I
will be sending out a spreadsheet with lists of species proposed for addition to and removal
from the current list, as well as some species that we need more information from the Forests
on before making a decision to add or remove.  If you will not be around, then who there will
be able to address these species for the Coronado? 


 
So, hopefully your District bios can answer any Rosemont specific questions that arise, and maybe
we can help with any TES/consultation specific questions.  Also, Ernie Taylor should be back from


AL by time you leave (Aug 2nd I believe), and he could probably answer most general wildlife
questions that arise, so you may want to contact him also. 
 
Enjoy your time away!
 
Thanks
Steve
 
Steven Plunkett
USFS R3 RO
TES Program
505-842-3195
 
 
From: Jones, Larry -FS 
Sent: Tuesday, July 24, 2012 3:13 PM
To: Sebesta, Deborah K -FS; Plunkett, Steven R -FS
Cc: Ruyle, Jennifer -FS; Roth, Melinda D -FS; Everson, Beverley A -FS; angela barclay
(abarclay@swca.com)
Subject: Rosemont biology questions
 
Debbie and Steve
 
Rick Gerhart had been on the extended Interdisciplinary Team for biological resources for the
proposed Rosemont copper project, and helped cover for me when I was gone, but alas, he has
retired, and there are no other extended team members identified. I am wondering if the two of
you could help with questions that may arise during my upcoming international trip (World
Congress in Herpetology, representing Partners in Amphibian and Reptile Conservation (who is
paying my way)…and followed by a one-week re-honeymoon!). I will be gone for the weeks of Aug
5 through Aug 19 (I set this up months ago when we still had a mostly full complement of
biologists). I am actually here during this and next week, but mostly in meetings, so not readily
available, but I will periodically check messages. Since we have 2.5 vacancies in the WFRP program
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of the Coronado NF, any assistance would be welcomed.
 
Angela Barclay (cc’ed), SWCA, is the contracting biologist working on Rosemont documents on our
behalf. She is working on responses to public comments, the EIS, and mitigation measures….no
small task, so  she may need some FS assistance on various matters. Would you two be willing to
assist?  Thanks!
 
Larry Jones
Biologist
Wildlife, Fish, and Rare Plant program
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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From: Upchurch, Jim -FS
To: Jones, Lawrence LC -FS; Stamer, Marc -FS
Cc: Ruyle, Jennifer -FS
Subject: RE: Notification of Status Review and Information Request for Coleman"s Coralroot
Date: Friday, February 01, 2013 12:37:34 PM


Just make sure you and Marc are coordinated on the response ...always feel free to provide your
input....Jim


Jim Upchurch
Forest Supervisor
Coronado National Forest
300 West Congress
Tucson, AZ   85701
Office:  520-388-8306
Cell:  520-444-4034


-----Original Message-----
From: Jones, Lawrence LC -FS
Sent: Thursday, January 31, 2013 9:15 AM
To: Stamer, Marc -FS; Upchurch, Jim -FS
Subject: FW: Notification of Status Review and Information Request for Coleman's Coralroot


Sorry if dupe. FYI. I would probably want to comment on it as I have quite a
bit of info and it is relevant to Coronado and Rosemont. If you feel I am
too close to the action, I can provide info as a private citizen. I have
already provided information through the FWS portal before it got to this
stage (I can't remember, but it may have had to do with the time it was
within Hexalectris revoluta.


--LLCJ


-----Original Message-----
From: Martinez, Mike [mailto:mike_martinez@fws.gov]
Sent: Thursday, January 31, 2013 8:50 AM
To: jason_douglas@fws.gov; Laura Hudson; Jones, Lawrence LC -FS
Subject: Fwd: Notification of Status Review and Information Request for
Coleman's Coralroot


FYI.  Feel free to forward other interested/affected parties.


---------- Forwarded message ----------
From: Gordon, Cathy <cathy_gordon@fws.gov>
Date: Wed, Jan 30, 2013 at 3:48 PM
Subject: Notification of Status Review and Information Request for Coleman's
Coralroot
To: jsorenson@azgfd.gov, Julie Crawford <Julie_crawford@fws.gov>, Mima Falk
<mima_falk@fws.gov>, Jean Calhoun <Jean_calhoun@fws.gov>, Jeff Humphrey
<Jeff_humphrey@fws.gov>, Steve Spangle <Steve_spangle@fws.gov>, Debra Bills
<Debra_bills@fws.gov>, Mike Martinez <Mike_martinez@fws.gov>


50 letters were mailed today to interested parties (contact list not
included).


This is your electronic copy.  Please scroll through the attachment to see
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the letter and the enclosure.


If you have any questions, please contact Mike Martinez at 602-242-0210
x224.


--
Cathy Gordon, Office Assistant
Fish and Wildlife Service/Phoenix, AZ
602-242-0210
work hours 8:30-6:00 pm


--
Mike Martinez
Fish and Wildlife Biologist
U.S. Fish and Wildlife Service
2321 W. Royal Palm Rd, Ste. 103
Phoenix, AZ 85021
(602) 242-0210








From: Roth, Melinda D -FS
To: Jones, Larry -FS
Cc: Everson, Beverley A -FS; Ruyle, Jennifer -FS
Subject: RE: Rosemont BE update
Date: Tuesday, May 08, 2012 4:44:49 PM
Attachments: image001.png


Thanks for the update.  We could consider sending a draft to Marjorie Blaine with the Army Corps. 
She only works on Wednesdays, so I’m not sure we would get comments back within our
timeframes.  We certainly want to cc her on the final BA and cover letter.  Also, it might be good to
send to RO, especially if they aren’t up to date regarding the informal discussions, additional
compensatory mitigation, effects determinations.  If we share this draft with non-federal partners,
I think we would also need to share with Rosemont.  I’ll leave these ideas in your capable hands. 
Maybe Jim will also weigh in.
 
From: Jones, Larry -FS 
Sent: Tuesday, May 08, 2012 4:32 PM
To: Roth, Melinda D -FS; Everson, Beverley A -FS
Cc: Upchurch, Jim -FS; Ruyle, Jennifer -FS
Subject: FW: Rosemont BE update
 
Update on the Biological Assessment (BA; subject line is a typo). See below and attached. Angela
Barclay, SWCA biologist, sent the complete May draft BA for proposed Rosemont mine to me on
Friday and I received it today (Tuesday). Of course, I haven’t reviewed the whole document yet
(not to effects analysis yet), but I am treating it as my highest priority to prepare it for initiation of
Formal Section 7 ESA consultation. After I review and give comments on the draft, Angela will have
to have to finish track changes and do final formatting. I will prepare a consultation cover letter for
Jim. Have a look if you like, or wait for the tidier version. Do you want any internal (beyond me) or
cooperator review prior to initiation of consultation?
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Friday, May 04, 2012 4:47 PM
To: Jones, Larry -FS
Cc: Chris Garrett
Subject: RE: Rosemont BE update
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Larry,
 
By the skin of my teeth, I hereby submit a complete draft of the BA. It still has some comments and
highlighted areas, and the lit cited needs work.
 
Talk to you next week!
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Friday, May 04, 2012 5:11 AM
To: Angela Barclay
Cc: Chris Garrett
Subject: RE: Rosemont BE update
 
Thanks, Angela—I won’t be back in my office until Tues morn, but I am printing this out to go over.
I’m looking at CMs from WestLand also, and will probably send out some info on that, so will get
back to you on that too.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Thursday, May 03, 2012 6:41 PM
To: Jones, Larry -FS
Cc: Chris Garrett
Subject: Rosemont BE update
 
Hi Larry,
 
I have an almost complete draft for you to review (attached) – it is just missing the Effects Analysis
sections for Jaguar and Ocelot. Note that I added Rosemont’s proposed conservation measures, but
I figured working on the Effects Analysis section was a better use of my time than trying to figure
out which AGFD mitigation measures to add. Tomorrow morning is jammed up for me, but I will do
my best to put everything else aside tomorrow afternoon and get a more complete version to you
by COB tomorrow.
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Thank you for your patience!
 
Angela M. D. Barclay, M. S.
Senior Natural Resource Specialist


SWCA Environmental Consultants
343 West Franklin Street
Tucson, Arizona 85701
P 520.325.9194 | F 520.325.2033
 


Visit Our Website: http://www.swca.com   


 
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Jones, Larry -FS
To: Angela Barclay
Cc: Austin, Terry L -FS
Subject: RE: bio mitig measures mtg
Date: Friday, June 22, 2012 9:30:03 AM


Thanks. You can send directly (I assume you have all the email addresses). I’m leaving at 1115
today anyway, so take your time on the mitigation table.
 
Terry Austin (cc’ed) is the keeper of GIS and has PAC maps.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Friday, June 22, 2012 9:23 AM
To: Jones, Larry -FS
Subject: RE: bio mitig measures mtg
Importance: High
 
Larry,
 
I’m planning to finalize our bio mitigation meeting minutes today. Would you like me to send to
the group, or should I send them to you for delivery?
 
On an unrelated note, do you have a map of the MSO PACs on Mount Lemmon?
 
Thanks!!!
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Wednesday, June 20, 2012 1:23 PM
To: Roth, Melinda D -FS; Angela Barclay
Cc: Jonathan Rigg
Subject: RE: bio mitig measures mtg
 
Mindee--
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I’m OK with the notes (I already commented), but didn’t know if the section under “Mindee” was
accurate enough for you (I had several comments on my stuff).  Your call…I didn’t see anything
feather-ruffling.
 
I am thinking for now we should keep “the mitigation table” per se separate, and I can build a new
spreadsheet for the AGFD/FWS/BA mitigations to build  upon. We could always cut and paste later,
but I think we might want a slightly different format for this group (e.g., a columns for threats, taxa,
habitats, acquisitions, etc.).
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Roth, Melinda D -FS 
Sent: Wednesday, June 20, 2012 12:11 PM
To: Jones, Larry -FS; Angela Barclay
Cc: Roth, Melinda D -FS; jrigg@swca.com
Subject: RE: bio mitig measures mtg
 
Didn’t look at the notes yet, but if you are OK with them, I’d say that’s good.  I’ll talk to Jonathan
about the list of applicable mitigation and work to get that list pulled together and organized ASAP. 


I’ll keep you both posted on the timeframe for that – shooting for NLT July 2nd to cooperators. 
Should we list the mitigation proposed by AGFD and FWS?  I can get that from the letters.  I could
show those measures in a different color to distinguish from other more concrete measures.
 
From: Jones, Larry -FS 
Sent: Wednesday, June 20, 2012 8:30 AM
To: Angela Barclay
Cc: Roth, Melinda D -FS
Subject: RE: bio mitig measures mtg
 
You probably just saw I clinched the date at 9 July. No comments from Mindee—hey Mindee, are
you OK with the minutes or do you have comments? We should send them out fairly soon and you
and I should get together to figure out an update of the mitigation list we had discussed.
Apparently, Brian L. lacks the alleged table/spreadsheet that had the proposed mitigations from
FWS and AGFD. All of a sudden, 9 July actually seems pretty close, so if I can shed the Forest Plan
yoke for a little while…
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Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Wednesday, June 20, 2012 7:53 AM
To: Jones, Larry -FS
Subject: RE: bio mitig measures mtg
 
Hi Larry,
 
Have you received any comments from Mindee? Are we planning to circulate the notes to the
group for review? Have you decided when we are meeting again?
 
Thanks,
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Monday, June 18, 2012 4:13 PM
To: Angela Barclay
Cc: Roth, Melinda D -FS
Subject: RE: bio mitig measures mtg
 
Here are some track changes—Mindee, do you have anything to add/change?
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Monday, June 18, 2012 2:50 PM
To: Jones, Larry -FS
Subject: bio mitig measures mtg
 
Hi Larry,
 
Attached are John’s and my meeting minutes from the bio mitigation measures meeting last week.
Let me know if you have any questions and/or if you would like me to send to others for review.
 
Angela M.D. Barclay, M.S.
Senior Natural Resource Specialist


SWCA Environmental Consultants
343 West Franklin Street
Tucson, Arizona 85701
P 520.325.9194 | F 520.325.2033
 


Visit Our Website: http://www.swca.com  
Find us on Facebook: http://on.fb.me/SWCA-Environmental
See us on LinkedIn:  http://www.linkedin.com/company/swca-environmental-consultants
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Vogel, Mindy S -FS
To: Jones, Lawrence LC -FS
Subject: info update
Date: Tuesday, February 05, 2013 6:58:12 AM


Hey Larry.
 
Did you get all the info you needed last week?  Do you think you’ll get the report to USFS & AZGF
this week?
Thanks.
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From: Jean_Calhoun@fws.gov
To: Jones, Larry -FS; Stetson, Christopher H -FS; Holloway Jr, Ed -FS; jason_douglas@fws.gov; Ruyle, Jennifer -FS;


Sandwell-Weiss, Karl  -FS; Stamer, Marc -FS; Taiz, Josh -FS; Kraft, John P -FS; Sandwell-Weiss, Karl  -FS;
Sebesta, Deborah K -FS; Casey, Anne -FS; marit_alanen@fws.gov; scott_richardson@fws.gov;
Julie_Crawford@fws.gov; Jeff_Servoss@fws.gov; Cat_Crawford@fws.gov; Mark_Crites@fws.gov


Cc: shaula_hedwall@fws.gov
Subject: Followup items from our FS-FWS coordination meeting today
Date: Tuesday, September 11, 2012 5:14:15 PM


Folks, 


First, thank you all for your participation in our coordination meeting today.  Since we haven't met for
awhile, we had quite an agenda to get through, and we actually accomplished that in the time alloted.
 Our discussions were very helpful, and highlighted a number of items we noted we would like to
followup on.  I will attempt to capture those below.  Please forward this to anyone who was unable to
attend our meeting.  We agreed that we should plan our next coordination meeting for March 2013,
which will get us back on schedule for annual meetings. 


Follow-up items (draft list): 


1. Organization contacts- USFS to provide an updated contact list for Coronado NF.
2. Mining Exploration & operations:  


-Karl Sandwell-Weiss provided us a list of ongoing mine exploration and operations projects,
complete with a map.  Those projects with a Mine Plan of Operations include Rosemont, Alpha
Calcit, Bule Fire Gem Company, Imerys- the remaining projects are in the exploration phase
and preparing exploration plans.  USFS will let FWS know as much as possible in advance
when they will be requesting consultation on these projects.


3. Annual Monitoring report:  
-Prospectively, we (USFS & FWS) need to clarify timelines for BO implementation- some
projects need ongoing BO conservation measures, others do not.
-Currently, we need to determine which projects need to have BO requirements retired.  Lead
biologists (USFS/FWS) for key projects need to determine how to proceed on the following
projects:  West Turkey Creek native fish habitat renovation; Cave of the Bells bat gate (Larry
Jones & Scott Richardson); GPA Ash Canyon (MSO issue for Shaula Hedwall to discuss with
USFS); Red/Bear/ Soldier fuels reduction (Joshua Taiz & Cat Crawford); Sabino gila chub
population monitoring (Josh & Cat)- Others?


4. Wildfires & Fire Management; Fire Retardant consultation
-Need a BA for past Monument Fire emergency consultation
-Chris Stetson will provide fire GIS layers to Marit Alanen
-Fire retardant BO- FS implemented retardant avoidance maps this year- Frank Hayes input
data into his ipad and directed retardant distribution and avoidance, using map booklets/quads
for each district showing retardant avoidance areas (T&E species; perennial waters).  However,
FWS biologists were not in the loop locally, and some species might have been missed.  MSO
PACs were not included on the maps and need to be added.  Larry is meeting with Bobbi
Barrera this week and will ask about process.  FS biologists need to meet with FWS biologists
on a local level and review the maps, proposing revisions as necessary.


5. Range Management
-2002 programmatic BO expires Oct 24, 2012.  This BO is incorporated by reference in multiple
grazing allotment BOs that have since been prepared.  Ed Holloway will meet with Mark Crites to
discuss best way to proceed.  Likely to batch allotments and update consultations without tieing
them to a programmatic BO.


6. Forest Plan revision & Consultation
-Draft Revised Coronado Forest Plan is being completed with DEIS anticipated in January 2013.
 Will go out for public comment.  Once FS is certain of proposed alternative, will initiate
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consultation with FWS.  Being finished under the 1982 Planning Rule.  Management indicator
species have changed (aquatics= Sonoran mud turtle; Invasive species= American bullfrog).
 Public comments on earlier draft version of forest plan noted too much motorized activity and
requested more potential wilderness areas.  BA will be prepared, and FS will coordinate BA
preparation with FWS.


7. Travel Management
-Josh Taiz is lead for Santa Catalina District.  This plan has been scoped to the public, including
to an External Collaboration Group formed by Jim Upchurch.  The Plan will have a Proposed
Alternative, No Action alternative, Collaboration Alternative, and potentially a CBD alternative.
 USFS is lacking sufficient specialists to complete this project by the proposed deadline, so likely
to come out after the first of the year.  This plan will specify District by District which roads will
be closed and which open or to be constructed.  Santa Catalina District got FWS concurrence
letter, but then decided to change the action and thus will need to reinitiate consultation.
 Consultation will only be on proposed changes in travel management.  Sierra Vista's plan is the
most controversial- likely 2 years out.


8. District Updates
-Santa Catalina District:  Will develop a Sabino Canyon all-weather evacuation trail (gila chub,
gila topminnnow); Shooting range has lead issue to resolve; Firescape on hold; Reddington
Pass management plan being developed.
-Sierra Vista District- moving their office
-Nogales District- Frog pond liner project in the works.
-Safford District- Pinaleno Ecosystem Restoration Plan started; Galiero Firescape soon to start-
will wait for upcoming MSO Recovery Plan; 2nd strain of Gila trout rescued from Baldy fire in
NM and placed in Pinalenos.


9. Multiple listings updates
-2 Sky Island plants- positive 90-day findings.  Julie Crawford requested assistance in getting
information regarding locations (Beardless chinchweed and Bartram stonecrop).
-Yellow-billed cuckoo.  Susan Sferra is working on proposed listing package and requested
information regarding breeding locations.
-Multi-district Litigation settlement:  see handout with agreed-upon species listing decision dates-
some of these may be expedited due to listing budget allotments.


10. Jaguar critical habitat- public comment period ends Oct. 19th.  Marit Alanen explained rationale
for CH decisions and why no CH was proposed for the Chiricahuas.


11. Recovery Planning
-Jaguar draft RP anticipated by end of 2012, final by end of 2012.
-Ocelot RP anticipated by end of 2012.
-Thick-billed parrot- FWS is adopting Mexican PACE with an addendum.  Susan Sferra
requested information on the parrot in US.  Check the Firescape website.  Josh will provide us
with a hard copy of the no longer printed Habitat Typing Guide (dichotomous key).


12. Pena Blanca Lake frog monitoring
-Susan Sferra requested USFS assistance in thrice annual survey efforts for Chicahua leopard
frog as required by 2011 BO for lake restoration.  Long sad story.


13. Border projects
-Tucson West towers BO conservation measures implementation status- Susan Sferra provided
summary.  Conservation measures behind in implementation, including road closures
(coordinated with FS) for jaguar mitigation, purchases of land for Pima pineapple cactus, bullfrog
tank renovations, and bat mitigation work.  FS will involve Wayne Bennett, new Border Patrol
liaison.


14. CLF Recovery project in Santa Ritas
-Jeff Servoss provided summary of upcoming planned CLF reintroduction in Eastern Santa Ritas
on October 4th.  CLF were not present in 2002 when grazing BO was completed, but since then
have showed up on their own.  This effort will not change baseline, but will contribute 1700
additional frogs to the area.  Want to ensure the FS allotments have "take" coverage.  (Writing a
Safe Harbor Agreement for main private landowner in area, Ian Thompson).  USFS will send
FWS a letter requesting early consultation and noting that USFS is preparing a BA and that we
are working together on CLF issue, as well as on proposed critical habitat for jaguar and SWWF.







 Ed Holloway to work with Mark Crites on this issue.
15. Strategic Habitat Conservation Planning & Surrogate species


-Jean Calhoun provided a quick summary of national FWS plan to engage partners in identifying
surrogate species for landscape scale conservation planning effort.  FWS will be inviting USFS
to workshops to discuss/select surrogate species with other agency stakeholders.  Jennifer
Ruyle suggested that we look at the Integrated Lands Assessment Project that FS is preparing
with OSU and UofA.  Modular models are complete for Oregon and Washington- include
economic, climate change, vegetation models.  Jennifer invited FWS staff to attend an October
9th meeting at 10AM at the NAFRI facility to discuss.


16. Next meeting- March 2013


Please feel free to add/correct this summary!  Thanks again.
Jean


Jean A. Calhoun
Assistant Field Supervisor
U.S. Fish & Wildlife Service
Arizona Ecological Services Office
201 North Bonita Avenue, Suite 141
Tucson, AZ 85745
Office:  (520) 670-6150 ext. 223
Fax:  (520) 670-6155








From: Angela Barclay
To: Jones, Larry -FS
Subject: RE: meet next week
Date: Monday, January 07, 2013 3:11:15 PM


Larry,
 
A few thoughts about Rosemont’s/WestLand’s Water Features Conservation Measures before
tomorrow’s meeting/call. Maybe I missed it when I skimmed through it, but it seems to lack details
about a few things, such as:
 


·         Funding
·         Timing
·         Land ownership
·         Maintenance
·         Monitoring


 
Also, one site at which they are proposing to construct a water feature, South Sycamore Canyon
Spring (see table 1, last row), is a spring for which indirect impacts are possible because it is
located inside the 5-foot groundwater drawdown contour and the source of water is unknown.
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Monday, January 07, 2013 8:55 AM
To: Jim Tress
Cc: Stamer, Marc -FS; Angela Barclay; David Cerasale; Brian Lindenlaub; Erica Robles; Norman James
Subject: RE: meet next week
Importance: High
 
Let’s do it then. Meet tomorrow at WestLand. What time? And do you have directions to your
place? I have to end by 1200 Noon. I saw in a different email that Angela said she could join by
phone from Phoenix if you could set her up. Thanks!
 
--Larry Jones
 
 
From: Jim Tress [mailto:jtress@westlandresources.com] 
Sent: Thursday, January 03, 2013 5:19 PM
To: Jones, Larry -FS
Cc: Stamer, Marc -FS; angela barclay (abarclay@swca.com); David Cerasale; Brian Lindenlaub; Erica
Robles; Norman James
Subject: RE: meet next week
 


Larry, for my schedule the 8th in the morning would be best.   Would you like to come to our
office.  We can set up a go-to meeting and work with Norm out of Phx.  Let me know.
 



mailto:abarclay@swca.com

mailto:ljones02@fs.fed.us





Jim Tress | Principal
WestLand Resources, Inc.
4001 E Paradise Falls Drive | Tucson, AZ 85712
Office: (520) 206-9585 | Fax: (520) 206-9518
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Thursday, January 03, 2013 12:47 PM
To: Jim Tress
Cc: Stamer, Marc -FS; angela barclay (abarclay@swca.com)
Subject: meet next week
 
Jim et al.--
 
I am gone rest of this week, then can be available on Tuesday morn or (better yet) Thursday


afternoon (8th morn or 10th afternoon, respectively). I have on my calendar a Rosemont meeting
at FWS on Monday…is that still on or was it an alternate date for the meeting today? The following
week I am mostly around. We could meet at your place if you remind me where you are located (or
I could google it).
 
--Larry Jones
 
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: David Cerasale
To: Stamer, Marc -FS; Jones, Larry -FS
Cc: Brian Lindenlaub; Jim Tress
Subject: Grazing impacts on agave flowering
Date: Tuesday, January 22, 2013 5:02:51 PM
Attachments: Review of Grazing Impacts_12213.pdf


Marc and Larry,
 
Attached is a technical memorandum that addresses some of the issues that were discussed in the
Rosemont Section 7 Meeting on January 3, 2013, concerning the state of knowledge of the effects
of grazing on agave flowering. This document is a summary of the available scientific literature
referenced in those discussions and an review of the findings of those studies.
 
Please do not hesitate to contact me with any questions.
 
David
 
David Cerasale, PhD | Biologist
WestLand Resources, Inc.
4001 E Paradise Falls Drive | Tucson, AZ 85712
Office: (520) 206-9585 | Fax: (520) 206-9518
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1. INTRODUCTION  



Palmer’s agave (Agave palmeri) is a principal food resource for lesser long-nosed bat 



(Leptonycteris yerbabuenae; LLNB) when bats are occupying day (post-maternity) roosts during the late 



summer months. In the general vicinity of the proposed Rosemont Copper Project, day roosts are located 



at Chicago Mine (15-20 bats) and Helena Mine. Helena mine has two entrances and has supported greater 



than 5,000 bats (WestLand 2010). Rosemont Copper Company (Rosemont) has proposed to modify the 



allotment management plans for the Thurber, Debaud, Greaterville, and Rosemont grazing allotments 



(Allotments) administered by the Coronado National Forest (CNF). As part of these modifications, 



Rosemont proposes to restrict grazing on portions of these allotments during the period of agave bolting 



(April 1-June 15) in order to benefit the endangered LLNB by enhancing forage availability through 



increasing the amount of flowering agaves. The goal of this conservation measure is to increase the 



amount of available foraging resources on the grazing lands by enhancing the flowering success of agave 



within the mine footprint and within 10 miles of the Helena Mine. In a discussion on January 3, 2013, of 



the potential benefits of restricted grazing of these Allotments to LLNB, the U.S. Fish & Wildlife Service 



(USFWS) expressed concerns over the data available to support the conclusion that grazing restrictions 



will benefit LLNB and remained cognizant of the fact that prior biological opinions have concluded that 



grazing, “May Affect, not likely to Adversely Affect” LLNB.  



This memorandum provides an overview of the best scientific and commercial data available on the 



effects of grazing in southeastern Arizona on agave density and flowering. These same sources of 



information were identified by Mr. Scott Richardson during the January 3, 2013 meeting. The available 



studies suffer from low sample size and suboptimal sampling design, and none provide a simple 



conclusion on the effects of grazing on agave. The combination of all these studies, however, does 



support the conclusion that in general, grazing reduces the density, age class distribution and number of 
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flowering agaves. Below, we review these studies and discuss the benefits of seasonal restrictions of 



grazing on LLNB foraging resources.  



2. REVIEW OF PREVIOUS STUDIES 



Studies on the effects of grazing have produced a wide range of results, with no clear recommendations 



for efforts to monitor, measure, and manage the effects of grazing on agave. The shortcomings for many 



of the studies generally fall under the categories of limited sample size and suboptimal sampling design. 



However, there is still a sufficient quantity of collected data that, when interpreted collectively, they 



inform management practices with respect to effects of grazing on agave. The following paragraphs 



identify some of the deficiencies in relevant studies, but provide an overall interpretation of the available 



data to support the implementation of targeted grazing management practices to increase successful 



flowering of agave and the availability of forage resources for LLNB. 



The data available to inform directly the potential effects of livestock grazing on agave availability is 



scarce, and conclusions are limited by low sample sizes and inadequate sampling design. Studies 



indicating that there may not be a clear effect on successful agave flowering include Hawkes (1997), 



Bowers and McLaughlin (2000), and Widmer (2002). However, inadequacies associated with each of 



these studies preclude the conclusion that there is no effect of grazing on agave. Hawkes (1997) did not 



find a strong difference between grazed and ungrazed plots; however, the data in this study suggest that 



there is a negative effect on flowering success and overall agave densities in areas that are actively grazed 



by cattle. Bowers and McLaughlin (2000) report that grazing had no effect on agave flowering. In this 



study, however, grazed plots supported only one-fifth of the agave density found in ungrazed plots, 



suggesting that these plots likely differed greatly in conditions other than livestock grazing that might 



affect flowering success and density and should not be used to test for the effects of grazing on flowering 



agave. Widmer (2002) found no significant difference between completely ungrazed plots and grazed 



plots in the Coronado National Forest (CNF). However, the sampling of ungrazed plots by Widmer 



(2002) was inadequate and included mostly areas within the close vicinity of Fort Huachuca, in stark 



contrast to grazed plots that were situated across a wide geographical area throughout the CNF. 



Consequently, as with the Bowers and McGlaughlin (2000) study, the tests reported by Widmer (2002), 



may simply reflect localized conditions within the area of the ungrazed plots. The Widmer (2002) 



sampling design is far from ideal and does not provide evidence that grazing has no effect on the 



successful flowering of agave. Rather, the Widmer (2002) sampling design merely tests whether or not 



agave flowering at Fort Huachuca differs from the rest of the CNF; the sampling design lacks an 



appropriate control treatment. Thus, results of statistical tests in Widmer (2002) that compared grazed to 



ungrazed plots should be considered with caution in the determination of the effects of livestock grazing 



on agave, and the use of these results to justify the conclusion that grazing has no effect on agave 



flowering (e.g. USFWS 2008) is inappropriate. In a long-term study on the Coronado National Memorial, 



ungrazed plots supported more agave in all size classes and more successful flowering agave than grazed 



plots (study results summarized in USFWS 2007), providing evidence that livestock grazing has negative 



effects on LLNB forage plants, and supports the approach taken by USFWS to consider livestock grazing 



as having an impact on forage availability for LLNB (USFWS 2002, 2007). 
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Under the assumption that livestock grazing can impact forage availability for LLNB (USFWS 2002, 



2007), Widmer (2002) provides evidence that changes in grazing regime can influence successful agave 



flowering and thus forage availability for LLNB. Widmer (2002) also illustrates that precipitation levels 



and distance to water have an impact on successful agave flowering in areas affected by cattle grazing. 



While the data reported in Widmer (2002) do not provide an appropriate test for determining the effect of 



grazing on agave flowering per se, these data do offer a reasonable test of the impact of livestock grazing 



during the bolting season on agave flowering. In contrast to the ungrazed plots studied by Widmer (2002), 



plots grazed year-round or not grazed during the bolting period for agaves were intermixed with each 



other and situated throughout the CNF. As a result, statistical comparisons between agave flowering on 



plots grazed year-round and those left ungrazed during the bolting period provide an informative 



assessment of the impacts of livestock grazing during the bolting period on agave flowering success, and 



thus forage availability for LLNB (Widmer 2002). The sampling approach taken by Widmer (2002) is not 



ideal, these data represent only a snapshot in time, and not all differences among grazing regime 



treatments were statistically significant, but these data do provide evidence that the effects of livestock 



grazing during the bolting period on flowering agave is biologically significant. Data analyzed by Hawkes 



(1997) suggest that grazed plots had higher stalk mortality and lower densities of agave than ungrazed 



plots, and data summarized in USFWS (2007), specifically at the Coronado National Memorial, support 



the finding that grazing has some impact on agaves. Note that these findings are not direct evidence that 



cattle alone are responsible for a reduction in flowering agave, as wildlife species are also known to 



forage on flowering agave. Nevertheless, these results support the guidance criteria adopted by USFWS 



for determining the effects of ongoing grazing on LLNB and the position taken by USFWS (2002) on 



livestock grazing within the CNF portions of the Santa Rita Mountains which stipulates that the removal 



of livestock grazing during the bolting period for agaves is necessary to reduce effects of grazing on 



LLNB to, “May Affect, not likely to Adversely Affect.” 



As defined in the previous paragraphs, the studies looking at the effects of cattle grazing on agave in 



southern Arizona lack sampling designs that could provide robust statistical tests or analyses of those 



grazing effects. However, these studies do provide sufficient data to support the conclusion that there is a 



negative effect of grazing on agave flowering success and overall agave densities. Therefore, 



management of cattle grazing during the agave bolting season, is likely to be beneficial to agave, and by 



extension, beneficial to LLNB. 



3. GRAZING MANAGEMENT FOR ROSEMONT CONTROLLED ALLOTMENTS 



Data provided by Widmer (2002) represents the most robust data set available to us to examine the effects 



of cattle grazing on agave during the bolting period. Therefore, under the assumption that excluding 



grazing during the bolting period is beneficial to agave flowering, we use Widmer (2002) to provide a 



numerical estimate of the potential benefits of cattle exclusion during the bolting period on agave 



flowering success.  



The Widmer (2002) study reported the impact of cattle grazing on agave in both wet and dry years at 



multiple study sites across the CNF. The study compared the effect of cattle grazing on plots during the 



time agave flowering stalks were bolting in late spring (May 1 - June 1) compared to cattle grazing on 
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plots prior to the start of bolting (September 30 - April 30). Seventy-eight percent of flower stalks were 



grazed when cattle were occupying the study sites during bolting compared to 55 percent when cattle 



were not present during the bolting period in 2000, a dry year. During the dry year, approximately 



78 percent of agaves were damaged when cattle were present, resulting in 22 percent successful 



flowering. In the absence of cattle 55 percent of agave stems were damaged with 45 percent successful 



flowering. The estimated benefit of removing cattle is thus equal to 0.45/0.22 = 2.05, a doubling of 



successful flowering stems.  



Similarly, during the wet year of the study (2001), approximately 60 percent of agaves were damaged 



when cattle were present, resulting in 40 percent successful flowering, whereas in the absence of cattle 



approximately 14 percent of agave stems were damaged, resulting in 86 percent successful flowering. 



Using these numbers, the benefit of removing cattle is equal to 0.86/0.40 = 2.15, a doubling of successful 



flowering stems. The conclusion drawn from this study is that removing cattle from pastures during the 



bolting period of agave flower stalks for the years measured here led to a doubling of the number of 



successful flower stalks.  



Rosemont’s request for modification of the allotment management plans will specify that to compensate 



for the permanent loss of flowering agaves for LLNB due to the proposed mine, 4,221 acres
1
, grazing by 



cattle will be restricted during the April 1 to June 15 period through rotation to alternative pastures
2
 on 



approximately 8,000 acres of portions of the Debaud, Greaterville and Rosemont allotments that are 



currently permitted to be grazed during the agave bolding period. Based upon data collected in studies 



conducted by Widmer (2002), the restriction of grazing between April 1 and June 15 on approximately 



8,000 acres will reduce herbivory on bolting agave stalks and increase flowering stalk production to offset 



actual and temporal losses of LLNB foraging resources anticipated from development of the Rosemont 



Project. This measure will be combined with additional resources and protections of roost sites described 



in the LLNB conservation measures submitted previously to the CNF and USFWS. 



4. REFERENCES 



Bowers, J. E. and S.P. McLaughlin. 2000. Effects of livestock grazing on Agave palmeri within Coronado 



National Forest, AZ. Draft report to Coronado National Forest, Tucson, AZ. 12 pp. 



Hawkes, M. M. 1997. The status of Palmer’s agave at Coronado National Memorial. School of 



Renewable Resources. Tucson, Arizona, The University of Arizona, 78 pp.  



                                                           
1
 4,221 acres is the amount of direct build-out of the pit and associated facilities and does not include undisturbed lands (approximately 2,769 acres) between 



the perimeter fence and the security fence. 
2
 Under current conditions, there are approximately 1.18 successful flowering agave plants per acre (WestLand 2009). Thus, the predicted number of successful 



flower stalks of the proposed mine build-out lands is 4,981. By designating pastures where cattle grazing will be restricted from April 1  June 15, the number of 
successfully flowering agave stalks per acre is predicted to double to approximately 2.36, assuming that density of agaves per acre is equal to the density within 
the footprint of the Rosemont Project. Based on the assumptions outlined in this document, implementing this restriction on 8,000 acres of pasture with suitable 
agave density would yield an estimated 18,880 successfully flowering agave, a substantial increase over the number of flowering agave that would be removed 
by mine development.  
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From: Brian Powell
To: Kriegel, Debby -FS; Jones, Larry -FS; Everson, Beverley A -FS
Cc: Julia Fonseca; Linda Mayro; Nicole Fyffe
Subject: Memo from Pima County on Rosemont Vegetation Reclamation
Date: Thursday, August 30, 2012 8:10:26 AM
Attachments: Vegetation and Reclamation on the Rosemont Mine Site.pdf


Good Morning Forest Service Colleagues-
 
Please see the attached memo regarding Rosemont vegetation reclamation. The timing of
this memo is important for discussions about mine mitigation. Please let me know if you
have any questions.   
 
Brian Powell 
Program Manager
Pima County Office of Sustainability and Conservation
201 N. Stone Ave, 6th Floor, RM 629
Tucson, AZ 85701 
Office Phone: 520.740.6440
Fax: 520.243.1610
brian.powell@pima.gov 
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Memorandum 
 



To: Larry Jones, Debbie Kriegel, and Beverley Everson, Coronado National Forest, Tucson, 
AZ 



 
From: Brian Powell and Julia Fonseca, Pima County Office of Sustainability and 



Conservation, Tucson, AZ 
 
Re: Rosemont Mine Vegetation Reclamation: Past and Current Vegetation Conditions, 



Models Used to Guide the Reclamation Plan, and Suggestions for Improving 
Outcomes 



 
Date: August 29, 2012 
 
 
Though Pima County has not had the opportunity to review the most recent version of 
the Rosemont Mine reclamation plan, it is important to point out problems with some of 
the assumptions that have been made to date. Understanding these assumptions is 
critical at this point in the review of the mine because it relates directly to the ongoing 
biological and visual mitigation discussion.  
 
This memo is in three parts: 1) Current and historical vegetation conditions on the 
Rosemont site, 2) Current vegetation reclamation efforts and the assumptions that went 
into that decision process, and 3) Future conditions as they relate to vegetation 
reclamation opportunities.  Finally, we conclude with a set of recommendations for 
ensuring that the Rosemont Copper revegetation reclamation plan adequately addresses 
the concerns raised in this memo.  
 



Part I: Current and Historical Vegetation Conditions 
In the section of the draft Environmental Impact Statement (DEIS) related to 
reclamation, there appears to be a desire to balance conditions as they related to both 
the historic climax plant community (“the plant community that existed at the time of 
European immigration and settlement…it is the plant community that was in dynamic 
equilibrium with its environment and was best adapted to the unique combination of 
environmental factors associated with the site”) and the plant community that currently 
exists.  Whether one looks at the historical or current conditions, much of the Rosemont 
site is a woodland, with large oak, juniper, and mesquite trees.  Certainly there is debate 
about the extent of the oak, mesquite and juniper trees in historical plant communities, 
but at the very least, oak trees were (and still are) a critical component of the landscape 
around the Rosemont mine site.   
 
 











The Southwest ReGAP map of the Rosemont mine footprint  (Figure 1; Prior‐Magee et. 
al. 2007) shows approximately equal coverage of semi‐desert grassland and scrub (noted 
in yellow on the map; Figure 1) and Madrean Encinal and woodland (blue, pink, and 
green  



 
Figure 1.  Southwestern ReGAP vegetation map of the proposed Rosemont mine.    



 











on the map).  According to the Coronado Forest’s own resource management plan for 
the vegetation communities that roughly approximate the ReGAP vegetation classes 
(U.S. Forest Service 2011; Encinal woodland and plains and savanna grassland), the 
presence of native shrubs and trees is a natural component of these communities.  For 
the plains and savanna grassland, the Forest has articulated the following desired 
conditions:  



“The predominant species include Emory oak, Arizona white oak, alligator 
juniper… ocotillo, mimosa species,… Palmer’s agave, banana yucca, prickly 
pear… Canopy cover ranges from 15 to 65 percent for perennial grasses, 1 to 
15 percent for forbs, and 2 to 15 percent for shrubs and succulents. Tree 
canopy cover ranges from 5 to 15 percent, composed primarily of live oak 
and juniper species but including species like border piñon, mesquite, and 
netleaf hackberry”. 



 
For the Madrean Encinal Woodland, the following are a subset of the ecological 
conditions that the Forest Service is seeking: 



“The Madrean encinal woodland is dominated by an open stand of oaks (5 to 
25 percent) with denser stands of oaks on north facing slopes and in 
drainages (25 to 50 percent canopy). Species composition of the overstory is 
dominated by Emory oak, Mexican blue oak, Arizona white oak, gray oak, 
alligator juniper, and single‐seed juniper.       



 
Recent work by Nancy Freeman (unpublished report to Julia Fonseca) indicates that as 
many as 30,000 trees occur within the footprint of the Rosemont Mine Plan of 
Operations and many of those trees are oaks (Figure 2).  
 
As if to contradict the fact that much of the Rosemont site is woodland, in public 
presentations to Pima County and others, Rosemont Copper representatives have 
pointed to historical photographs of southern Arizona and concluded that the area was 
far less wooded that it is today.  This is true, but the reasons have to do with 1) when the 
area was first photographed, and 2) woodcutting to feed the mine operations that were 
ongoing at that time.  To the first point, the earliest modern cameras were invented in 
1816, but it was not until the late 19th and early 20th Century when camera became 
portable enough and the technology advanced enough for landscape photography work.  
As a result, we are left with an amazing archive of photographs that show entire valleys 
that are largely devoid of vegetation (e.g., Figure 3).  Yet one reason for this was the 
seemingly insatiable appetite of mines to use the wood in the smelting process.  The 
mine and smelter at Tombstone, for example, used approximately 50,000 cords of wood 
during the 1880s, with wood being brought to smelter from as far away as 25 miles 
(Bahre 1991).   
 
     
 











 
Figure 2.  Thousands of oak trees, such as this individual in Wasp Canyon, occur within the footprint of 
the proposed Rosemont mine. However, there has been no consideration of this species in the 
reclamation or mitigation plans. 



 
Figure 3.  Helena Mine site near Rosemont in 1909.  Note the piles of wood next to the mine.  The hills 
nearby are largely barren, but still show beargrass, sotol, and some trees in the upper right, which 
appear to be oak trees.  None of these trees are currently in the reclamation plan.   Photo from Turner et 
al. (2003). 



 
The Rosemont area had four mines and mining communities (Helena, Rosemont, 
Greaterville, and Helvetia) that must have similarly required the use of extraordinary 
amounts of fuelwood that must have surely have left the area largely barren of trees.  
For example, the Helena mine, just north of the proposed Rosemont Mine, was 
photographed in 1909 (Figure 3); note the piles of wood next to the mine. 











 
In addition, a historical fire regime would have reduced the extent of woody vegetation 
cover in these tree and grass‐dominated systems.  Despite the presence of a more active 
fire regime in the past, the map of the Rosemont area circa 1890 prominently identified 
both oak and “cedar” (Figure 4).   
    



 



 
Figure 4.  Excerpt from BLM office historic map, circa 1890, showing Davidson Canyon, Empire Ranch, 
Greaterville and Rosemont area.  Note north is to the left.  “Oak and Cedar” label in upper Barrel Canyon 
vicinity. 



 
 



Part II: Current Reclamation Does Not Take Into Account Historical and 
Current Conditions  
The basis of the reclamation activities and plans—for which Pima County is aware (e.g., 
WestLand Resources Inc 2008)—draw reference to the report by Fehmi (2007) to 
determine the species of plants to be included in reclamation activities.  Fehmi, in turn, 
draws reference to five Ecological Site Descriptions and associated precipitation zones 
(pz) for the Southeastern Arizona Basin and Range Major Land Resource Area:   



o Loamy Slopes 12‐16”pz,  
o Loamy Slopes 16‐20”pz,  
o Loamy Upland 12‐16”pz,  
o Sandy Loam Upland 16‐20”pz, and  
o Clay Loam Upland 16‐20”pz. 











This classification system was developed by the Natural Resource Conservation Service 
(NRCS), whose principal purpose is to assist ranchers and farmers to maintain and 
improve the productive capacity of land.  Two key points are important regarding the use 
of the NRCS classification system in the development of the Rosemont Copper 
vegetation reclamation plan: 



1. The collection of Ecological Site Descriptions that Fehmi (2007) uses only covers 
about 10% of the 3,786 acres of the current preferred alternative in the DEIS 
(Figure 5).  His selection of sites does not include some of the most common 
ecological sites that occur on the Rosemont site, including: Limestone Hills (12‐
16”pz), Granitic Hills (12‐16”pz), and Limy Slopes (16‐20”pz).  Finally, three of the 
ecological sites that Fehmi cites do not currently occur on the Rosemont site 
(Loamy Upland 12‐16”pz, Sandy Loam Upland 16‐20”pz, and Clay Loam 
Upland”pz) (Figure 5).      



2. Ecological Site Descriptions are a good starting place for discussion about 
Rosemont reclamation targets, but it seems presumptive (at best) to justify the 
reclamation of an industrial‐scale mining operation using a classification system 
that was developed for natural systems.  If such an approach is warranted, then 
any reclamation plan must thoroughly justify that approach.  Both the mismatch 
of ecological sites used by Fehmi (2007) and lack of justification for the use of 
ecological sites is troubling.     



 
The criteria used as the foundation for the Rosemont Copper reclamation plan starts out 
well by stating that for “a plant community to be self‐sustaining, self‐repairing, and 
resistant to invasion (resilient), it must have a breadth of species as well as structural and 
functional diversity” (Fehmi 2007).  However, the document restricts the final list of plant 
species to “a combination of annual grasses, perennial grasses, and forbs.” Perhaps this 
is understandable to limit the discussion to forbs and grasses if the focus of the project 
was on a set of grassland‐dominated ecological sites, but even those descriptions have 
trees and shrubs included in their description (e.g., see the description for Sandy Loam 
Upland 16‐20”: 
http://esis.sc.egov.usda.gov/ESDReport/fsReport.aspx?id=R041XA110AZ&rptLevel=all&a
pproved=yes).  Finally, Fehmi adds a final criterion by considering only those species for 
his restoration study that are “commercially available.” Commercial availability was 
determined using only one distribution center is Tucson that specializes in native forage 
plants.  While it is understandable for Fehmi to use a single local vendor for commercially 
available grasses and forbs for his short‐term reclamation study, this rationale should not 
be carried forward to discussions about the restoration goals and objectives for the final 
reclamation plan, which will be implemented over several decades and could feasibly 
develop new sources of seed to accomplish a more varied plant cover objective.  The 
long‐term goals and objectives of the reclamation plan should include a true range of 
functional types that includes trees such as oaks, as well as shrubs that characterize the 
rocky settings at various elevations. 





http://esis.sc.egov.usda.gov/ESDReport/fsReport.aspx?id=R041XA110AZ&rptLevel=all&approved=yes


http://esis.sc.egov.usda.gov/ESDReport/fsReport.aspx?id=R041XA110AZ&rptLevel=all&approved=yes








 
Figure 5.  NRCS ecological sites maps for the Rosemont area.  Only 10% of the site is encompassed by the 
five ecological sites used by Fehmi (2007) for the vegetation reclamation of the site.  











In the 2008 reclamation plan, Westland Resources (2008) states that “the target of the 
Rosemont mine reclamation effort is to prevent soil loss from the site, reclaim its 
capacity for productive use, and return the site to a higher functioning plant 
community.”  Again, the goal of most grassland restoration efforts might be to have a 
grass‐dominated system with very few shrubs and trees, but this approach is difficult to 
justify given the historical, current, and future (discussed in the next section) conditions 
of the site.     
 
Part III: Future Conditions 
The landscape in and around the Rosemont mine will be vastly different from what exists 
on the site today.  The key drivers for plants (available moisture, soils, slope, and aspect, 
and topography) will all be radically different and this reality has not been incorporated 
into the vegetation reclamation plan. In fact, the current reclamation plan states that “all 
selected species are natives and represent the highest condition native plant 
communities across the range of conditions expected on the site”. There has been little 
discussion as to what the expected condition might be.   
 
It is doubtful that the reclaimed tailing or waste piles will approximate, fore example, the 
Sandy Loam Upland (16‐20”) cited by Fehmi, which has the following description of soils 
and moisture:  



“These are deep soils…surface textures range from sandy loam to cobbly 
sandy loams... Plant‐soil moisture relationships are very good.” (Natural 
Resources Conservation Service 2011) 



In fact, a majority of the reclamation site will likely have a significant amount of coarse 
rock fragments and be prone to rapid drainage.  This is observation is backed up by the 
rock fragmentation analysis in the Westland reclamation plan (WestLand Resources Inc 
2008), which estimated that only 5‐11% of the waste rock would be less than 0.2 feet in 
diameter. There is no way to get around the fact that the resulting soil consistency will 
include large rock fragments.  As a result, the post‐project sites could not be classified as 
any one of the five ecological sites that were used by Fehmi (2007) in his assessment. 
 
The picture is further complicated by the fact that the maximum height of the tailing 
piles will be over 400 feet above the current land surface.  This will mean that much of 
the restoration potential of the site will be in an ecological zone that is very much in the 
oak woodland.  (A cursory analysis of some sites on the east side of the Santa Rita 
Mountains that occur at approximately 5,500 feet elevation shows a wide range of oak, 
juniper, and other tree density, but nowhere are these areas a treeless grassland; Brian 
Powell, unpublished data).   
 
The fact that trees are absent from the vegetation reclamation plan is all the more 
surprising given that Rosemont Copper has repeatedly used the stippling—similar to that 
provided by trees—in their visualizations of the reclaimed waste piles (Figure 6).  Only 
large evergreen trees similar to the existing oak and juniper could provide the 
appropriate size and color.   











 
Figure 6. Note stippling of portions of the mined landscape in this 2010 Rosemont 
Reclamation Concept, similar to stippling provided by trees on the existing landscape. 
 
 



Part IV: Recommendations 
Discussions are now underway between the Forest Service and cooperating agencies 
regarding the activities that Rosemont Copper should be required to undertake to 
mitigate for the surface resources of a large and currently diverse landscape.  Now is the 
appropriate time to revisit assumptions about vegetation for reclamation and what 
actions and/or standard will be required of Rosemont regarding their long‐term 
commitment to restoring the site to the most appropriate vegetation community 
possible under future conditions or to provide compensatory mitigation.  Therefore, we 
have the following recommendations:  



1. Rosemont Copper and their contractors should be required to provide a realistic 
assessment of the soil conditions, especially including performance criteria for 
particle size distributions that will be met on the reclaimed surface of the waste 
and tailings piles.  That, and an assessment of slope and climatic conditions, will 
form the foundation of an honest discussion about what a broadest range of 
plant function types that is best suited to the site.  



2. The new reclamation plan should investigate the use woody vegetation, with a 
particular emphasis on oak and other trees, not only for wildlife habitat value but 
also for the value these and other trees provide in mitigating visual resource 
impacts. 



3. If mitigation of the tens of thousands of oak trees and other important shrub and 
tree species can not be revegetated on the site, then off‐site mitigation of these 











critical resource should be required.  Loss of these trees—and especially the 
conditions that would promote their survival and regeneration—would be a great 
loss to the Coronado National Forest and the people of the United States.  In fact, 
the Madrean forests and woodlands of the Sky Island region are considered to be 
of international conservation concern (Olsen and Dinnerstein 1998) as well as 
relevant to the habitat of several listed species, including the jaguar (U. S. Fish 
and Wildlife Service 2012). 



4. Post‐reclamation monitoring must be robust so that performance criteria for 
particle size distributions in the reclaimed surface and for vegetation cover are 
met.  Should performance criteria not be met, then contingency planning (and 
associated funding) should be available to correct the actions or provide 
additional off‐site mitigation.     
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From: Angela Barclay
To: Jones, Larry -FS
Subject: RE: Freeport pays $6m in bird deaths
Date: Friday, July 13, 2012 4:42:44 PM


Here’s another mitigation idea from a comment on the DEIS:
 


The DEIS lacks any mention of contingency measures, emergency plans, or potential
removal or transportation of plants and/or animals prior to implementation of the Project.
The DEIS does not mention rescue of animals injured during construction or from vehicle
traffic including vehicle collisions, bulldozing and any other activity during the life of the
project. No environmental education measures for workers, subcontractors, other
personnel is mentioned.


 
I am going through the comments. So far I’ve calculated that there are approximately 3,700
comments that pertain to biology – argh. There is some overlap but I haven’t figured out how to
sort them out so I don’t read some of them 20 times L Anyway, I am compiling a list of those that I
think I will need some input from you…so stay tuned!
 
BTW – when is your meeting with Jim (so I know when to stop sending you mitigation ideas).
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Tuesday, July 10, 2012 9:56 AM
To: Angela Barclay
Subject: RE: Freeport pays $6m in bird deaths
 
Good point, which for some reason also reminded me of BMP for powerlines and Golden Eagles…
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Tuesday, July 10, 2012 9:07 AM
To: Jones, Larry -FS
Subject: RE: Freeport pays $6m in bird deaths



mailto:abarclay@swca.com

mailto:ljones02@fs.fed.us





 
Should we include more specifics about covering ponds in our mitigation table? Forgot to bring this
up yesterday…
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Thursday, July 05, 2012 8:44 AM
To: Angela Barclay
Subject: RE: Freeport pays $6m in bird deaths
 
Thanks…yup, this is pretty interesting…
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Tuesday, July 03, 2012 4:17 PM
To: Jones, Larry -FS
Subject: Freeport pays $6m in bird deaths
 
Thought you might find this interesting:
 
http://www.azcentral.com/business/articles/2012/07/02/20120702freeport-pay-mil-over-role-
bird-deaths.html
 
Angela M.D. Barclay, M.S.
Senior Natural Resource Specialist


SWCA Environmental Consultants
343 West Franklin Street
Tucson, Arizona 85701
P 520.325.9194 | F 520.325.2033
 


Visit Our Website: http://www.swca.com  
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Find us on Facebook: http://on.fb.me/SWCA-Environmental
See us on LinkedIn:  http://www.linkedin.com/company/swca-environmental-consultants
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Brian Lindenlaub
To: Jones, Larry -FS
Subject: RE: Draft Arizona Trail Reroute BE
Date: Tuesday, July 03, 2012 3:09:37 PM


Larry,
 
Any word from FWS on acceptance of the BA and initiation of consultation? Just curious.
 
Thanks,
Brian Lindenlaub | Principal
WestLand Resources, Inc.
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Tuesday, July 03, 2012 10:15 AM
To: Amanda Best; Angela Barclay (abarclay@swca.com)
Cc: Brian Lindenlaub
Subject: RE: Draft Arizona Trail Reroute BE
 
Thanks!
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Amanda Best [mailto:abest@westlandresources.com] 
Sent: Tuesday, July 03, 2012 10:03 AM
To: Jones, Larry -FS; Angela Barclay (abarclay@swca.com)
Cc: Brian Lindenlaub
Subject: Draft Arizona Trail Reroute BE
 
Larry and Angela,
 
Please find attached the Draft AZ Trail BE Word file.
 
Please let me know if you need anything else, or have any questions.
 
Regards,
Amanda
 
Amanda Best | Senior Environmental Specialist
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WestLand Resources, Inc.
4001 E Paradise Falls Drive | Tucson, AZ 85712
Office: (520) 206-9585 | Fax: (520) 206-9518
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.








From: Davis, Sarah L -FS
To: Kriegel, Debby -FS; Copeland, James -FS; Roth, Melinda D -FS; Everson, Beverley A -FS
Cc: Gillespie, William B -FS; Jones, Larry -FS; Campbell, Andrea W -FS; Shafiqullah, Salek -FS; Keyes, Walter -FS;


Lefevre, Robert -FS
Subject: RE: Rosemont Power Line
Date: Tuesday, March 20, 2012 2:34:56 PM


Also, at an IDT meeting or site visit it could be beneficial to hear from a county person
knowledgeable about the line siting process and it’s fit with the Sonoran Desert Conservation Plan.
From: Kriegel, Debby -FS 
Sent: Tuesday, March 20, 2012 2:06 PM
To: Copeland, James -FS; Roth, Melinda D -FS; Everson, Beverley A -FS
Cc: Gillespie, William B -FS; Jones, Larry -FS; Davis, Sarah L -FS; Campbell, Andrea W -FS; Shafiqullah,
Salek -FS; Keyes, Walter -FS; Lefevre, Robert -FS; Kriegel, Debby -FS
Subject: Rosemont Power Line
 
Jim, Mindee, Bev (and core team),
 
Sorry for the long email, but I’d like to voice some opinions about the power line…
 
A couple of years ago, I remember working with EPG to understand the power line alternative
study corridors and learn some specifics about the proposed power lines (construction vs
permanent, pole heights and spacing, etc.).  There were a few follow-ups with EPG, and then we
went off on our separate processes and the Forest Service team focused on the mine DEIS.  Of
course, our DEIS discloses the general impacts of the power lines (I use the word “general”,
because exact siting of the lines is not known…just 1000-foot wide study corridors).
 
Since then, Jim has provided updates on the power line to the IDT, which has been helpful (thanks
Jim!).
 
However, a bunch of time has passed and we’re rapidly headed toward an FEIS and decision.  I’ve
heard that the ACC may want to re-evaluate the line siting and/or get more public input, and some
new information has appeared (see next item).  It seems like a great time to review everything
related to the power line one more time, update analysis and mitigation in the EIS, and daylight any
gaps.
 
New items:


·         In November, Elizabeth Webb came to my office and showed me some of the maps and
information in the document TEP’s transmission line application.  This document had some
very weird stuff in it.  The entire mine footprint’s future land use was shown as “industrial”,
and there was a bunch of “residential” on the west side of the mountain near Rosemont’s
patented land and BLM land.  I mentioned this to Bev, who wasn’t certain whether this was
a big problem or worthy of our time to resolve it.


·         In December, there were public hearings about the power line.  The team has not seen the
public comments (…or at least I haven’t seen them).


·         In January, our MVUM map was published.  Does this provide better information on
existing roads in the Rosemont area than what TEP/EPG has been using?
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· We were recently told that the construction/back-up power line from the south may be
completely off the table.  If this is true, it will result in everyone modifying their effects
analysis in the FEIS to omit references to and impacts from the south line.


·         In the last couple of weeks, Elizabeth Webb has asked some relevant questions, including
whether our DEIS covers impacts to the Inventoried Roadless Area (IRA) sufficiently, TEP’s
claim that there will be “no new roads” for the power (and water) lines despite the fact
that their maps clearly show the power line not following roads in some areas, and roads
not showing up consistently on various maps.  Granted, many of these roads aren’t on the
forest, but there may effects to forest resources from new roads (as well as the power
line), even if they’re largely on private lands.


·         Information about the water line booster stations may be coming (we’ve asked Rosemont
for this info, right?).  The booster stations will need power and may have additional new
roads to them (as well as facilities).  Again, these might be located on patented land, but
have effects beyond.


·         We will be reviewing public comments on our DEIS soon.  Some may be related to the
power line.


 
My suggestions:


·         At one of our upcoming IDT meetings, provide a presentation and time for discussion about
the power line that includes:


o    The various power line documents and process (applications/permits, schedule,
recent approvals/stays, NEPA documents, upcoming hearings, etc.).  Consider
having someone from the ACC and TEP go over some of this stuff so we hear it
directly from the source.


o    New items (see above).
o    The water line route.  It needs a road along it, right?  Does it always follow the


power line route?
·         Consider a site visit to look at the proposed power line route.  I for one, have never been to


Lopez Pass (where the power line will cross the ridge) and have not considered effects of
the power line to the IRA.  If possible, this field trip should include FS folks (core team and
team managers), Elizabeth Webb, EPG/TEP, and an ACC rep.  If all the players are there, we
can have better discussions.


 
Thanks.
 
================================================
Debby Kriegel
Landscape Architect
Coronado National Forest
300 W Congress
Tucson AZ 85701
(520) 388-8427
 








From: Roth, Melinda -FS
To: Belauskas, Alan -FS; Kriegel, Debby -FS; Shafiqullah, Salek -FS; Everson, Beverley -FS; Keyes, Walter -FS;


Jones, Larry -FS; Davis, Sarah -FS; Lefevre, Robert -FS; Gillespie, William -FS; Schewel, Heidi -FS; Emmett,
Tami -FS; McKay, George -FS; Elek, Arthur -FS; Lockwood, Sean -FS; Gerhart, Richard -FS; Campbell, Andrea -
FS; Curiel, Eli -FS


Cc: Roth, Melinda -FS
Subject: Rosemont IDT meetings
Date: Wednesday, January 04, 2012 2:54:07 PM


Happy New Year everyone!  Bev's computer is down so I'm sending the following IDT information
for her.
 
We will have an IDT meeting next Wed., January 11th from 9-12 in room 6V6.  Come prepared
with any project updates.   
 
Also, here is a reminder about a week-long IDT meeting Jan 30-Feb 3 in the Basement Room A
(times TBD).  Together with SWCA IDT, we will review where we are in the NEPA process, what's
next, and begin responding to public comment on the DEIS.  Jim and Reta will kick off this
important meeting by sharing their expectations of the team going forward.  It will be important
for all of us to be familiar with our sections of the DEIS at the time of this meeting.
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From: Jones, Larry -FS
To: Upchurch, Jim -FS; Stamer, Marc -FS; jason_douglas@fws.gov; Jean_Calhoun@fws.gov; Roth, Melinda D -FS;


Everson, Beverley A -FS; JWindes@azgfd.gov; brian lindenlaub (blindenlaub@westlandresources.com); jim tress
(jtress@westlandresources.com); Jamie Sturgess (jsturgess@rosemontcopper.com); kathy arnold
(karnold@rosemontcopper.com); angela barclay (abarclay@swca.com); Chris Garrett (cgarrett@swca.com);
Raul Vega; mike martinez (Mike_Martinez@fws.gov)


Cc: Edmunds, Linda -FS; Marjorie.E.Blaine@usace.army.mil
Subject: Rosemont conservation measures meeting 23 January 2013
Date: Wednesday, December 05, 2012 1:39:59 PM


Please mark your calendars. I have enough responses from my Doodle poll, so I am clinching the
date for the next Rosemont Consultation and Conservation Measures meeting: Wed, 23 January
2013, 0900.  Prior to that time, I will be sending out updates on conservation measures and the
supplemental Biological Assessment. I will follow with an agenda as we grow closer to the meeting
date. If you have any more input on conservation measures or mitigation for non-T and E species,
please don’t hesitate to contact me and share (input in writing is always preferred).
 
I expect the meeting will go all day, with a lunch break, but if we are done early, that works, too.
 
Arizona Game and Fish offered up their conference room, if it is available. I ask if FWS would be OK
with that, or would they rather have the meeting in their conference room, in order to readily
summon species leads, as needed (and to use some of their space).
 
Thanks! See you next year.
 
--Larry Jones
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From: Jones, Larry -FS
To: jason_douglas@fws.gov; scott_richardson@fws.gov
Cc: angela barclay (abarclay@swca.com); Roth, Melinda D -FS
Subject: AZ Trail info
Date: Tuesday, July 03, 2012 10:47:27 AM


Jason and Scott—
 
Not sure how you want us to deal with this, but the Arizona Trail is proposed to be re-routed
around the proposed Rosemont Mine area. In part, of course, it is a recreational issue, but is also
being done as a mitigation to move the trail away from the vicinity of the large Helena Mine roost
for Lesser Long-nosed Bat (LLNB), which has been documented as having 5,000 or so LLNB. Mindee
Roth (our project manager) said we should treat the proposed re-route as the “preferred
alternative” of the re-route.  WestLand has prepared a draft Biological Evaluation (BE) with tables
on effects determinations (and justification) for threatened, endangered, sensitive, and candidate
species. The Biological Assessment (BA) that you have did not include effects from this action per
se, because it was considered a conservation measure (see top of page 115 of BA) for LLNB. Also, it
was not included as part of the BA elsewhere because the route had not been determined yet.
 
In their BE, WestLand treats the trail as a separate project in that they recommend different
effects determinations (of course, the Forest Service would make those final determinations,
anyway). However, Mindee and I would submit that the AZ trail is a connected action under the
National Environmental Policy Act, as well as a conservation measure (near-site mitigation) for
LLNB, so the effects determinations should be for the project as a whole. If you concur (so to
speak), it would seem that we should provide you a document that includes more information
about the route and effect narratives for affected species, to complement the information on the
preferred alternative, but determinations would not change (e.g., the re-route may indeed be
beneficial to LLNB in of itself, but there will still be a loss of 200,000-300,000 agaves and the
potential for roost abandonment from food resource loss and light pollution, so this would trump
the beneficial effect of moving the trail).
 
What are your thoughts? Feel free to call me after you mull this over.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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From: Roth, Melinda D -FS
To: Kriegel, Debby -FS; Shafiqullah, Salek -FS; Everson, Beverley A -FS; Keyes, Walter -FS; Jones, Larry -FS; Davis,


Sarah L -FS; Lefevre, Robert -FS; Gillespie, William B -FS; Schewel, Heidi -FS; Emmett, Tami -FS; Elek, Arthur
S -FS; Lockwood, Sean -FS; Gerhart, Richard A -FS; Campbell, Andrea W -FS; Belauskas, Alan -FS; Curiel, Eli -
FS


Subject: Rosemont Update FYI
Date: Friday, February 10, 2012 9:34:12 AM
Attachments: Update of Rosemont activities Feb10.docx
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Update of Rosemont activities, February 10, 2012





From Larry: Just a reminder that 14 Feb (Valentine's Day) is our Draft Biological Assessment review day. Our meeting will be in the federal building, 300 W Congress. It will begin at 0930 in Basement A. We will go as long as we need, or up to about 1530. Assuming we don't end by 11:30, we'll have an hour lunch break. This is really a pretty informal meeting so there is no formal agenda--we are just seeking input and discussion as needed on the draft Biological Assessment for the proposed Rosemont copper mine.





From Sarah: Laura Vernon (SWCA, Socioeconomics) has scheduled a meeting in Fort Collins on February 14th from 1-4:00 with the two new SWCA socio sub-contractors. They are John Loomis, professor at Colorado State, and Doug Jevons of BBC Research and Consulting (M.A. in Economics, University of Colorado). Richard Periman (RO) will participate via conference call. The goal is to decide on an approach for the future.





Rosemont data request letter response was received this week  





The landforming group met on 2/3 and will meet again on 2/14





From Suzanne: I am drafting for Bill a response to the Hopi January 18, 2012 letter to Mr. Upchurch.





From Chris: Geochem:   Bev and I put together an initial list of technical questions on geochemistry, compiled from various internal and cooperator comments.  Those questions have been submitted to SRK for their responses.  I don’t yet have a date for their response.


GW Modeling:   Salek and I talked Monday and Salek is going to take the lead on developing an approach or some initial steps.   I’m hoping we can discuss this further on Monday.





From Terry: As per our ID Team workshop last week, here is a revised version of the description of the No Action alternative for your review and comment.  Debby and Walt – hope you do not mind that I selected you to represent the greater ID Team in this initial review.  My plan is to incorporate your comments and bring to the larger ID Team at the 2/22 IDT meeting.  Please note that I reviewed the Coronado 2012 Program of Work and current Schedule of Proposed Actions, and corresponded with Forest and District employees to determine what may be applicable and what would not from a geographic location standpoint.





From Terry to the management team:  Following through on last week’s meeting, we were supposed to get back to the ID Team on where to document the mandatory findings in the FEIS.  Here is a proposal from SWCA for your consideration.  Let me know your thoughts and we will go from there.  I’d like us (management team) to provide “final” direction to the ID Team at the 2/22 IDT meeting.  (Reta concurs and wants Mindee to bounce approach off RO NEPA)


Irreversible and Irretrievable Commitment of Resources 


Each resource area addressed this in the DEIS.  We propose that resource specialists update this section for their resource area, utilizing what we learned in the workshop and the examples in the binder that we provided.  SWCA proposes to then pull those together and incorporate into one section at the end of Chapter 3 where we include all mandatory findings.  An overall edit of this section for all resources would occur when we pull the individual resource descriptions of irreversible and irretrievable into one section. 


Relationship Between Short-term Use and Long-term Productivity and Adverse Environmental Effects that Cannot be Avoided  SWCA will write this for all resource areas based on the disclosure of effects in the various Chapter 3 sections.  Note that this entire section is typically a few paragraphs long for the entire FEIS. 





Certain agency DEIS comments are filed on the O drive:  O/NFS/Coronado/Project/SO/Rosemont2010/CoopAgencyCommentsFinalDEIS/


Comments on the Army Corps proposed 404 permit are also filed here.





Comment summary: 25,292 total submittals containing 15,220 coded comments.  5,232 unique letters, the rest form letters.  111 concern statements drafted to date.  SWCA taking the lead to draft most response to comment statements.





Management Team meeting:  Monday, Feb. 13th.  Possible topics: Landforming next steps, groundwater modeling next steps, AZ Trail analysis, comment response. 





Next IDT meeting: Wed., Feb. 22, Conf. Rm A, Jennifer will talk about new Forest Plan Management Area.







From: Jones, Larry -FS
To: Upchurch, Jim -FS
Cc: Roth, Melinda D -FS
Subject: FW: Coop agency bio mitigation meeting table (July 9 draft) for Rosemont
Date: Monday, July 16, 2012 8:57:05 AM
Attachments: Rosemont_Bio_Mitigation_Monitoring_Recommendations.pdf


Jim--
 
On behalf of the cooperating agency biologists (and related) for proposed Rosemont copper mine,
attached is a brief narrative prepared for you by the committee to discuss their role and take on
mitigation recommendations. This is to accompany the mitigation table I emailed you on Friday.
Because both are on the fast-track, there has been little review.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Brian Powell [mailto:Brian.Powell@pima.gov] 
Sent: Friday, July 13, 2012 11:43 AM
To: Jones, Larry -FS
Cc: Julia Fonseca
Subject: RE: Coop agency bio mitigation meeting table (July 9 draft) for Rosemont
 
Larry-
Please see the attached file; it reflects Angela’s suggestions.  Let me know if there is
anything else I can do to move this process forward. 
 
Brian Powell 
Program Manager
Pima County Office of Sustainability and Conservation
201 N. Stone Ave, 6th Floor, RM 629
Tucson, AZ 85701 
Office Phone: 520.740.6440
Fax: 520.243.1610
brian.powell@pima.gov 
 


From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Friday, July 13, 2012 11:00 AM
To: Angela Barclay; Brian Powell
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Biological Mitigation and Monitoring Recommendations by the 
Cooperating Agencies for the Rosemont Copper Project 



 
July 12, 2012 



 
For the last few years, the U.S. Forest Service has been working with a group of 
cooperating agencies tasked with the review of various aspects of the proposed 
Rosemont mine.  More recently, the Forest Service has invited a subset of 
representatives from the cooperating agencies to develop recommendations for the 
mine’s biological mitigation and monitoring.  According to the President’s Council on 
Environmental Quality (CEQ) memo to federal departments regarding mitigation (dated 
January 14, 2011), the “CEQ encourages agencies to commit to mitigation to achieve 
environmentally preferred outcomes, particularly when addressing unavoidable adverse 
environmental impacts.”  Mitigation can include a host of activities, including avoidance, 
minimization, restoration, rectification, as well as more traditional on and off‐site 
mitigation activities such as conservation easement or protection of groundwater rights.     
 
The group is to forward recommendations onto Forest Supervisor Jim Upchurch for 
consideration prior to the release of the final EIS for the mine.  Though the Forest 
Service is leading the meetings, the group has implicitly and (in the case of the U.S. Fish 
and Wildlife Service) explicitly recognized that mitigation opportunities exist through 
the authorities of other agencies (e.g., BLM, Fish and Wildlife Service, Army Corps of 
Engineers) and that recommendations by the group can be also be adopted through  
those regulatory entities.  The mitigation and monitoring group has met twice since 
early June 2012 with representation from: Bureau of Land Management, Pima County, 
Arizona Game and Fish Department, Arizona State Parks, National Park Service, and U.S. 
Fish and Wildlife Service. 
 
The following summarizes the breadth of topics, criteria, and recommendations that has 
come out of the last two meetings.  Central to the group’s deliberations was that there 
would be no net loss of biological and associated resources. The group was unanimous 
in the assertion that the scope of the biological mitigation be commensurate with the 
scope of the impacts, at least as they relate to biological and associated resources, 
including—and in addition to—listed species.  (Here, associated resources include 
supporting physical features such as springs).  A complete list of resources of concerns is 
being compiled by Larry Jones.  Resources of interest include listed species, vegetation 
communities, trees (an estimated 30,000 by one count), and critical physical resources 
such as springs.  
 
No net loss can be achieved using a variety of tools, including off‐site mitigation lands, 
restoration of lands both off and on Forest Service lands, and on‐site reclamation of the 
mine site.  Examples of mitigation opportunities for a resource such as a spring include 
restoration of springs within the Cienega Creek watershed to restore proper functioning 











or relinquish water rights to springs and provide alternative source of water for cattle.  
In another example, it is estimated that the proposed project will result in the loss of 
200,000‐300,000 agave plants.  The group identified both on‐site and off‐site measures 
that could ensure the replacement or permanent protection of a commensurate 
number of agave plants.  No net loss will be a difficult standard to achieve without off‐
site mitigation lands, but for each of the resources of interest, the group was able to 
offer realistic and achievable solutions to avoid, minimize, and mitigate for the mine’s 
impacts to biological resources.      
 
The following points were brought up repeatedly in the group’s discussions:  



o Timing of mitigation and monitoring planning.  According to the President’s CEQ 
memo, agencies “must include mitigation measures…among the alternatives 
when preparing an EIS.  Each EIS must contain a section analyzing the 
environmental consequences of the proposed action and its alternative, 
including [m]eans to mitigate adverse environmental impacts.” Further, the CEQ 
states that “agencies rely on mitigation to reduce adverse environmental 
impacts as part of the planning process…before making a determination about 
the significance of the environmental impacts.” The group understands that this 
is the intent of the current set of mitigation and monitoring meetings, but there 
is serious concern among participants that the timing of the final EIS will 
preclude a well‐developed strategy.  In short, this group should have been 
convened months, if not years, ago.  Central to the concern about “9th Inning” 
timing is the lack of dedicated staff or consultants to draft a mitigation and 
monitoring plan commensurate with the spatial and temporal loss of the area’s 
biological resources.  In addition, concern was raised about the following item:  



o Identification of information gaps and uncertainties.  For each resource 
discussed, the group often felt hampered by the lack of information on the 
distribution, demographic, and/or population dynamics of key resources, 
particularly in areas outside of the mine footprint where compensatory 
mitigation might occur.  There was also interest in mitigation activities that 
might dovetail with existing planning and restoration efforts in the region.  The 
group understands that uncertainty will always exist regarding the distribution 
and other characteristic of key resources, and in many cases, this information 
does exist.  The group indentified a need as being a comprehensive collection of 
this information and a summary of key uncertainties that should be addressed 
either prior to the final EIS, or bonded with sufficient resources to ensure that 
key uncertainties are adequately addressed.   



o Monitoring is implied throughout and should be linked to management 
actions.  The group felt that monitoring activities should be an inherent part of 
each mitigation activity, unless noted otherwise.  This type of monitoring is 
known as effectiveness monitoring.  The group also felt that it will be important 
to consider a set of planning processes and commensurate bonding capabilities 
for monitoring information to address adaptive management actions.  That is, as 
conditions change (and are described via the monitoring program), then 











management action(s) can help mitigate or reverse negative impacts.  Adaptive 
management is a challenging endeavor and can fail if not developed property.  
Once again, an explicit and well thought‐out planning process must be put into 
place prior to the final EIS.  If a process is not developed prior to the final EIS, 
then a greater bonding capacity should be required to account for the resource 
and management uncertainties inherent in the scale of the mine’s impact on 
biological resources.  The group also recommended that a panel of experts to 
oversee monitoring and adaptive management programs.   



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 












Subject: RE: Coop agency bio mitigation meeting table (July 9 draft) for Rosemont
 
We have a very short timeline and Mindee and I are meeting with Jim Upchurch, Forest
Supervisor, on 17 July. So, I recommend you go ahead and make the changes Angela suggested
and send to me and I’ll make sure Jim sees it. Thanks for doing this, Brian.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Thursday, July 12, 2012 8:54 AM
To: Brian Powell
Cc: Jones, Larry -FS
Subject: RE: Coop agency bio mitigation meeting table (July 9 draft) for Rosemont
 
Brian,
 
I have recommended some minor changes – one is whether we should include all the cooperating
agencies that were invited to the meetings, or specify that the ones you listed are the ones that
attended meetings/provided input.
 
Thanks!
 
Angela
^..^  ^..^
 
From: Brian Powell [mailto:Brian.Powell@pima.gov] 
Sent: Wednesday, July 11, 2012 4:58 PM
To: 'Jones, Larry -FS'; brocious@base.sao.arizona.edu; cbeck@azdot.gov; daniel_j_moore@blm.gov;
dt1@azdeq.gov; David.Jacobs@azag.gov; falco@cfa.harvard.edu; gfleming@asmi.az.gov; Julia
Fonseca; JWindes@azgfd.gov; karen.howe@tonation-nsn.gov; david.stine.1@ang.af.mil;
safabritz@azwater.gov; lee.allison@azgs.az.gov; Leslie.Ethen@tucsonaz.gov;
LSwartzbaugh@asmi.az.gov; Marjorie.E.Blaine@usace.army.mil; nicole.ewing-gavin@tucsonaz.gov;
ohenderson@ci.sahuarita.az.us; rcasavant@azstateparks.gov; rsejkora@azstateparks.gov;
stahle@ci.sahuarita.az.us; TEmery@azdot.gov; scott_stonum@nps.gov; darla_sidles@nps.gov; Nicole
Fyffe; twade@azgfd.gov; Roth, Melinda D -FS; Angela Barclay; jeff sorensen (jsorensen@azgfd.gov);
Jonathan Rigg; jeff simms (Jeff_Simms@blm.gov); Marcia_Radke@blm.gov; scott_stonum@nps.gov;
lpollock@azgfd.gov; jason_douglas@fws.gov
Subject: RE: Coop agency bio mitigation meeting table (July 9 draft) for Rosemont
 
Please see the attached file for my summary of the recommendations and concerns raised
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thus far in our biological mitigation and monitoring discussions.  Please send me suggested
changes and/or additions. 
 
Brian Powell 
Program Manager
Pima County Office of Sustainability and Conservation
201 N. Stone Ave, 6th Floor, RM 629
Tucson, AZ 85701 
Office Phone: 520.740.6440
Fax: 520.243.1610
brian.powell@pima.gov 
 


From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Tuesday, July 10, 2012 11:33 AM
To: brocious@base.sao.arizona.edu; cbeck@azdot.gov; daniel_j_moore@blm.gov; dt1@azdeq.gov;
David.Jacobs@azag.gov; falco@cfa.harvard.edu; gfleming@asmi.az.gov; Julia Fonseca;
JWindes@azgfd.gov; karen.howe@tonation-nsn.gov; david.stine.1@ang.af.mil;
safabritz@azwater.gov; lee.allison@azgs.az.gov; Leslie.Ethen@tucsonaz.gov;
LSwartzbaugh@asmi.az.gov; Marjorie.E.Blaine@usace.army.mil; nicole.ewing-gavin@tucsonaz.gov;
ohenderson@ci.sahuarita.az.us; rcasavant@azstateparks.gov; rsejkora@azstateparks.gov;
stahle@ci.sahuarita.az.us; TEmery@azdot.gov; scott_stonum@nps.gov; darla_sidles@nps.gov; Nicole
Fyffe; twade@azgfd.gov; Roth, Melinda D -FS; angela barclay (abarclay@swca.com); jeff sorensen
(jsorensen@azgfd.gov); jonathan rigg (jrigg@swca.com); Brian Powell; jeff simms
(Jeff_Simms@blm.gov); Marcia_Radke@blm.gov; scott_stonum@nps.gov; lpollock@azgfd.gov;
jason_douglas@fws.gov
Subject: RE: Coop agency bio mitigation meeting table (July 9 draft) for Rosemont
 
Co-op agency biologists for proposed Rosemont project (note: some of you may not be
biologists, but are the contacts for your coop agencies):
 
During our meeting yesterday, we worked on the coop agency bio resources mitigation
recommendation table (thanks John and Brian for typing!). It is attached, as some folks
requested to have it in its current form. However, I am reworking it (but will give a new
filename) to reduce the number of rows by consolidating, working on a new sort/group scheme,
and fleshing out the mitigations as I understand the intent from yesterday’s meeting, in order to
have a more concise and presentable product for our Forest Supervisor. Angela and I already
thought of a couple missing mitigation measures, so if you think of something we missed, please
send it my way. Also, if we did not capture some of your earlier comments from your agencies in
the form of mitigations, please resubmit to me for this table (with tens of thousands of
comments it is difficult to keep track of all that was said over the years).
 
Angela will be sending out the minutes and Brian will work on a 1-2 page process paper for
recommendations of the cooperating agencies for us to review.
 
The next biology mitigation meeting for coop agencies is 800-1100, Tuesday July 24, 2012.
Several of us have afternoon engagements, so that needs to be a pre-lunch meeting. Thanks for
everyone’s help!
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Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Jones, Larry -FS 
Sent: Wednesday, June 20, 2012 8:12 AM
To: brocious@base.sao.arizona.edu; cbeck@azdot.gov; daniel_j_moore@blm.gov; dt1@azdeq.gov;
David.Jacobs@azag.gov; falco@cfa.harvard.edu; gfleming@asmi.az.gov; Julia.Fonseca@pima.gov;
JWindes@azgfd.gov; karen.howe@tonation-nsn.gov; david.stine.1@ang.af.mil;
safabritz@azwater.gov; lee.allison@azgs.az.gov; Leslie.Ethen@tucsonaz.gov;
LSwartzbaugh@asmi.az.gov; Marjorie.E.Blaine@usace.army.mil; nicole.ewing-gavin@tucsonaz.gov;
ohenderson@ci.sahuarita.az.us; rcasavant@azstateparks.gov; rsejkora@azstateparks.gov;
stahle@ci.sahuarita.az.us; TEmery@azdot.gov; scott_stonum@nps.gov; darla_sidles@nps.gov;
Nicole.Fyffe@pima.gov; twade@azgfd.gov; Roth, Melinda D -FS; angela barclay
(abarclay@swca.com); jeff sorensen (jsorensen@azgfd.gov); jonathan rigg (jrigg@swca.com); Brian
Powell (Brian.Powell@pima.gov); jeff simms (Jeff_Simms@blm.gov); Marcia_Radke@blm.gov;
scott_stonum@nps.gov; lpollock@azgfd.gov; jason_douglas@fws.gov
Cc: Ruyle, Jennifer -FS; Everson, Beverley A -FS; Upchurch, Jim -FS
Subject: Coop agency bio mitigation meeting table (July 9 draft) for Rosemont
 
Co-op agencies for proposed Rosemont project
 
Mark your calendars for the second cooperating agencies biological resources mitigation for
proposed Rosemont copper mine meeting. Monday, 9 July 2012, at 9:00 AM, for the whole day,
with an hour break for lunch. I will try to clinch AGFD office or some other non-federal building
venue and send an agenda around (along with the mitigation table, when it is ready). Angela
Barclay will send notes/minutes from the previous meeting. Your doodle-poll response was your
RSVP, but if you did not participate in the poll, but plan to attend, please let me know. Thanks!
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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This electronic message contains information generated by the USDA solely for the
intended recipients. Any unauthorized interception of this message or the use or disclosure
of the information it contains may violate the law and subject the violator to civil or
criminal penalties. If you believe you have received this message in error, please notify the
sender and delete the email immediately.








From: Jones, Lawrence LC -FS
To: jim tress (jtress@westlandresources.com); jason_douglas@fws.gov; JWindes@azgfd.gov
Cc: Upchurch, Jim -FS; Stamer, Marc -FS
Subject: Last chance for CM comments COB today
Date: Friday, February 01, 2013 12:00:56 PM


I am hoping you can all now read my emails and attachments (I think our IT people finally fixed my
many computer problems). Remember, following the meeting yesterday afternoon, this is the last
chance for any comments on the conservation measures is by COB today (for me, that is right now,
but first thing Monday morning I will make adjustments and send to Jim T to do an extremely quick
once-over (2 hours). I am hoping to get the Supplemental BA out the door Wednesday, so if I don’t
see comments by Monday morning, they don’t exist. Remember, don’t add anything new we
haven’t discussed to CMs, and nothing that hasn’t been vetted through Rosemont. And nothing
wordy. Short, bullet style or edits on MY version of conservation measures, not the  WestLand
document. Thanks!
 
The trip to Sonoita Creek on Thursday is good motivation to get the SBA done Wednesday. Keep
me posted. I’m in all next week except Tues/Wed afternoons I have appts.
 
--Larry Jones
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From: Julia Fonseca
To: Roth, Melinda D -FS; JWindes@azgfd.gov; scott_stonum@nps.gov; twade@azgfd.gov; jason_douglas@fws.gov;


Brian Powell
Cc: Jones, Larry -FS; Sebesta, Deborah K -FS; abarclay@swca.com
Subject: RE: Rosemont Bio Mitigtion mtg notes
Date: Monday, August 06, 2012 3:45:31 PM


Mindee, one other important point of discussion on 7/24 that I forgot to mention was relative
to an endowment concept.  I said that I thought it was a poor idea to take away from
the Santa Rita community endowment that Rosemont had already promised.  I'm not sure
who else said anything related to that.  We'd like to see a separately funded biological
endowment specific to mitigation of biological impacts that would be administered by a BOC.
 


Julia Fonseca 
Pima County Office of Sustainability and Conservation
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From: John Windes
To: Jones, Larry -FS
Cc: Roth, Melinda D -FS
Subject: Rosemont Wildlife Mitigation/Monitoring Workgroup
Date: Friday, May 25, 2012 9:54:43 AM


Hey Larry,


The Rosemont Cooperating agencies identified a need for a wildlife working group.  Jim Upchurch said
that you would be the point of contact and to get with you about setting up some meetings, so I'm
doing that.  I'd like to offer up our conference room as a meeting location.  Mindee said she'd be
copying all the cooperators on any meetings set up so I've cc'd her on this.
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From: Jones, Larry -FS
To: JWindes@azgfd.gov
Cc: Raul Vega
Subject: RE: draft agenda Rosemont CMs
Date: Tuesday, June 05, 2012 8:43:31 AM


Actually, I’m not comfortable going into such great detail in an agenda, especially with topics the FS
has no control over. It should just set the stage for discussion. Perhaps what you are after from FS
is a review of FS law, regulation, and policy?
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: John Windes [mailto:JWindes@azgfd.gov] 
Sent: Monday, June 04, 2012 12:58 PM
To: Jones, Larry -FS
Cc: Raul Vega
Subject: RE: draft agenda Rosemont CMs
 
 
 
Larry, take a look at this and let me know if this is farther outside of what you were thinking or
not.  It is my understanding that we are forming a workgroup to address mitigation and monitoring
of that mitigation for impacts to all wildlife as part of the NEPA process and to address our
comments on the DEIS RE: lack of identified mitigation measures.  I think it is highly appropriate to
have FWS there since there is overlap between ESA and NEPA regarding Conservation Measures
and Mitigation Measures but I’d like to find out at a minimum where the Forest stands on filling the
gaps in the identified impacts to wildlife and identified mitigation for those impacts.  The
Department feels we have a very strong case that impacts and mitigation has not been adequately
addressed in the DEIS and we would like to ensure that those concerns are addressed by the
Forest.
 
Also, can you tell me if Westland or Rosemont will be there?
 
 
"Wilderness sanctuaries presuppose the corporate takeover of everything else" --Paul Shepard
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
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Sent: Monday, June 04, 2012 10:52 AM
To: John Windes
Subject: draft agenda Rosemont CMs
 
Hey John…look over this draft agenda…whaddya think? I expect the meeting will actually drive its
own agenda, but this should cover the basics…I figured you and I could co-lead the meeting?
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Jones, Larry -FS
To: Jim Tress; Brian Lindenlaub
Cc: Stamer, Marc -FS; angela barclay (abarclay@swca.com)
Subject: RE: I really need the CMs etc by COB today
Date: Thursday, January 17, 2013 10:58:14 AM


Jim--
 
Thanks. True, we can’t conference on YBC, but are trying to get “set up” should it be proposed,
which may happen as soon as February. I wouldn’t get too carried away with this, but if RCC can
agree to the conservation measures for that species it will grease the wheels for conferencing…
otherwise, we might have to do a little more leg work after they are proposed (I expect they will
be, so trying to streamline the consultation/conferencing process). Also, as a candidate, it is also a
FS sensitive species, and we can also ask for mitigation for sensitive species. There is a section in
the SBA about YBC.
 
PS, you can just send emails to this FS address from here on out, rather than my home (I am here
this morn, then a RMont meeting this afternoon) email.
 
--LLCJ
 
 
From: Jim Tress [mailto:jtress@westlandresources.com] 
Sent: Thursday, January 17, 2013 10:42 AM
To: Jones, Larry -FS; Brian Lindenlaub
Cc: Stamer, Marc -FS
Subject: RE: I really need the CMs etc by COB today
 
Larry – still working on some sections to incorporate the comments from our call on Monday and
making sure that I get the grazing and other conservation measures incorproated.  Other sections
are going through internal review. 
 
Regarding the YBC – I understand from talking to Norm that FWS cannot conference on candidates
only proposed species.  I am creating a section that asks for technical assitance from FWS and
specifically stating that if FWS subsequently proposes to list YBC that the FS anticipates that the
conservation measures and technical assistance provided by FWS during this consultation will form
the basis for a conference opinion on YBC….It is short and I look forward to your comments on it.  I
have had conversation on other projects with Scott Richardson with regard to Technical Assistance
requests and using them to provide basis for subsequent consultation and while they cannot be
pre-decisional in their assessment, it can facilitate the subsequent consultation.
 
Jim Tress | Principal
WestLand Resources, Inc.
4001 E Paradise Falls Drive | Tucson, AZ 85712
Office: (520) 206-9585 | Fax: (520) 206-9518
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Wednesday, January 16, 2013 10:55 AM
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To: Jim Tress; Brian Lindenlaub
Cc: Stamer, Marc -FS
Subject: I really need the CMs etc by COB today
Importance: High
 
Jim and Brian--
 
I have a meeting with Jim on Friday and the hope is that we can hammer out any issues with
Conservation Measures then…and if so, maybe we can barely squeak by with a Supplemental
Biological Assessment to hand out on Wednesday’s meeting next week…or at least have a clean
conservation measures packet. If we are to progress on consultation, we really need to get the SBA
to FWS. ASAP. COB today really means by SOB tomorrow morn. I think I can check my work emails
from home, where I will most likely be tomorrow (I telework Mon and Thurs, schedule permitting)
…and then I can go over and clean up CMs. I do have an appointment tomorrow so have to leave
around 1300. Thanks!
 
--LLCJ
 
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.








From: Jones, Larry -FS
To: JWindes@azgfd.gov
Cc: Ruyle, Jennifer -FS; Upchurch, Jim -FS
Subject: your call and mail
Date: Thursday, April 12, 2012 7:54:06 AM


Hi John—
 
Just wanted to touch bases that I received your voice message and letter. I have been out or on
working on other activities for the past few days, and am in meetings all day today, but will give it
my full attention soon. Thanks for your input!
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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From: Jones, Larry -FS
To: Stamer, Marc -FS; Biedenbender, Sharon H -FS; Casey, Anne -FS; Kraft, John P -FS; Sebesta, Deborah K -FS;


Taiz, Josh -FS
Cc: tim snow (tsnow@azgfd.gov)
Subject: RE: AZ 2012 golden eagle nest survey report
Date: Tuesday, January 15, 2013 9:26:46 AM


I see they don’t have any nests from the Santa Ritas, but there are always Golden Eagles around
Box Canyon and Rosemont (I usually see a pair).  Unfortunately I didn’t know about this before it
happened…I would have loved to point them in the right direction for Rosemont. Tim…maybe
2013? It would be good to know the Santa Rita nest sites. Maybe Debbie knows more about them
than I.
 
--LLCJ
 
 
From: Stamer, Marc -FS 
Sent: Wednesday, January 09, 2013 11:23 AM
To: Biedenbender, Sharon H -FS; Casey, Anne -FS; Jones, Larry -FS; Kraft, John P -FS; Sebesta,
Deborah K -FS; Taiz, Josh -FS
Subject: FW: AZ 2012 golden eagle nest survey report
 
FYI – see attached.
 
From: Plunkett, Steven R -FS 
Sent: Tuesday, January 08, 2013 3:59 PM
To: Humphrey, Elizabeth -FS; Overby, Cecelia -FS; Stamer, Marc -FS; Keckler, Chirre -FS; Walls, Nancy
-FS; Wong, Fred -FS
Subject: AZ 2012 golden eagle nest survey report
 
FYI.  Attached is the 2012 Arizona golden eagle nest survey report.
 
 
Steven Plunkett
U.S. Forest Service
Southwestern Regional Office
TES Program
505-842-3195
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From: Jones, Larry -FS
To: angela barclay (abarclay@swca.com); Chris Garrett (cgarrett@swca.com); jim tress


(jtress@westlandresources.com); brian lindenlaub (blindenlaub@westlandresources.com)
Cc: Roth, Melinda D -FS; Everson, Beverley A -FS; Upchurch, Jim -FS; jason_douglas@fws.gov
Subject: update on FWS listing actions for Rosemont
Date: Tuesday, April 17, 2012 1:22:39 PM


This was brought up at our meeting yesterday…here is the latest I have from FWS (Arizona
Ecological Services, Tucson Office; “current and recent listing actions”), dated 28 March 2012, for
Rosemont Analysis Area (excluding past actions, not warranted, withdrawn, or pending an action
[such as Coleman Coral-root]):
 


1.       Rosemont Talussnail: Proposed rule (PR) due to Federal Register (FR) 3/15/2013
2.       Yellow-billed Cuckoo: PR due to FR 2/11/2013 (Region 8 lead)
3.       Batram Stonecrop and Beardless Chinchweed: 90-day finding due FR 6/10/2012
4.       Chiricahua Leopard Frog: Final Critical Habitat (CH): published in FR 3/20/2012
5.       Jaguar: Proposed CH due FR 7/15/2012
6.       Northern Mexican Gartersnake: PR to FR 11/1/2012
7.       Sonoran Talussnail: 90-day finding to FR 8/1/2012
8.       Southwestern Willow Flycatcher: Proposed CH 8/15/2011. Final CH to FR 12/14/2012
9.       Sonoran (Morafka’s) Desert Tortoise: PR or withdrawal  due FY2015


 
Am I missing anything, Jason?
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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From: Jones, Larry -FS
To: brocious@base.sao.arizona.edu; cbeck@azdot.gov; daniel_j_moore@blm.gov; dt1@azdeq.gov;


David.Jacobs@azag.gov; falco@cfa.harvard.edu; gfleming@asmi.az.gov; Julia.Fonseca@pima.gov;
JWindes@azgfd.gov; karen.howe@tonation-nsn.gov; david.stine.1@ang.af.mil; safabritz@azwater.gov;
lee.allison@azgs.az.gov; Leslie.Ethen@tucsonaz.gov; LSwartzbaugh@asmi.az.gov;
Marjorie.E.Blaine@usace.army.mil; nicole.ewing-gavin@tucsonaz.gov; ohenderson@ci.sahuarita.az.us;
rcasavant@azstateparks.gov; rsejkora@azstateparks.gov; stahle@ci.sahuarita.az.us; TEmery@azdot.gov;
scott_stonum@nps.gov; darla_sidles@nps.gov; Nicole.Fyffe@pima.gov; twade@azgfd.gov;
jason_douglas@fws.gov; mike sredl (msredl@azgfd.gov)


Cc: Roth, Melinda D -FS; Everson, Beverley A -FS; Upchurch, Jim -FS; angela barclay (abarclay@swca.com); Chris
Garrett (cgarrett@swca.com)


Subject: Agenda for 11 June 2012 meeting at AGFD
Date: Thursday, June 07, 2012 9:50:05 AM
Attachments: Final Agenda coop agency meeting 11 June 2012.docx


Attached is the agenda for the meeting on 11 June 2012 at AGFD for cooperators meeting on
conservation measures for the proposed Rosemont copper mine. According to RSVPs, the following
will be in attendance: Larry Jones, Mindee Roth, John Windes, Mike Sredl, Jeff Sorensen, Tim
Wade, Julia Fonseca, Brian Powell, Jason Douglas, and Angela Barclay. This is a reasonably sized
meeting, but we always tend to have extra folk show up at Rosemont meetings. Attendees are
representatives from the Forest Service, cooperating agencies, Fish and Wildlife Service, and SWCA
(Forest Service contractors). See you Monday!
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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Cooperating Agency Meeting, Proposed Rosemont Copper Mine





Agenda





Conservation and Mitigation Measures for Impacts to Plants and Animals 





11 June 2012


Arizona Game and Fish Department, Tucson





We will plan to meet all day, with a lunch break at 1130. If it can be wrapped up by 1200, we will adjourn at that time. Fish and Wildlife Service (not a cooperating agency) is also invited because of overlap with ESA species requiring conservation measures. The extended round robin is a chance for the Forest Service, Fish and Wildlife Service, and cooperating agencies to discuss where the agencies would like to go with conservation measures (mitigation and monitoring) for the proposed Rosemont copper mine.





0900 Introduction and round robin 


· Introductions and sign in


· Ground rules 


· Extended round robin:  


· Forest Service (Jones/Roth)


· Arizona Game and Fish Department (Windes)


· Pima County (Fonseca/Powell) 


· Fish And Wildlife Service (Douglas) 


· Other (as appropriate)


1015  Break





1030   State of Conservation Measures


· Review round robin (Roth)


· Overview of species, habitats, and status of Conservation Measures (Jones)





1130  LUNCH





1230  Direction on Monitoring Plans and Biological Monitors (Jones)





1400  BREAK





1415  Putting it all together (Roth)


· Summary


· Assignments and follow-up





1600  ADJOURN













From: Angela Barclay
To: Jones, Larry -FS
Subject: bio mitig measures mtg
Date: Monday, June 18, 2012 2:50:33 PM
Attachments: draft biology mitigations meeting minutes 061112 AB.doc


Meeting Brainstorming Notes 6-11-12 JW.doc


Hi Larry,
 
Attached are John’s and my meeting minutes from the bio mitigation measures meeting last week.
Let me know if you have any questions and/or if you would like me to send to others for review.
 
Angela M.D. Barclay, M.S.
Senior Natural Resource Specialist


SWCA Environmental Consultants
343 West Franklin Street
Tucson, Arizona 85701
P 520.325.9194 | F 520.325.2033
 


Visit Our Website: http://www.swca.com  
Find us on Facebook: http://on.fb.me/SWCA-Environmental
See us on LinkedIn:  http://www.linkedin.com/company/swca-environmental-consultants
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Proposed Rosemont Copper Project 



Draft Cooperatives Biology Mitigation Measures Discussions Meeting



Arizona Game and Fish Department Office 



555 North Greasewood Road 


Tucson, AZ 85745



June 11, 2012


Attendees:



			Forest Service


			SWCA


			Other





			Larry Jones 


			Angela Barclay 


			John Windes, Arizona Game & Fish Dept.





			Mindee Roth 


			Jonathan Rigg 


			Tim Wade, Arizona Game & Fish Dept.





			


			


			Aaron Miller, Arizona Game & Fish Dept.





			


			


			Jeff Sorensen, Arizona Game & Fish Dept.





			


			


			Jason Douglas, U.S. Fish & Wildlife Service 





			


			


			Scott Stonum, National Park Service





			


			


			Julia Fonseca, Pima County





			


			


			Brian Powell, Pima County





			


			


			Linda Pollock, Arizona Attorney General








 


Topics Discussed:


· Introductions


· Ground rules


· Be respectful, professional, work as a team


· Jim Upchurch (Coronado National Forest Supervisor) wants to stay in communication with cooperators and Arizona Game and Fish Department (AGFD)



· Not here to discuss what we cannot do rather how to achieve goals



· Focus will not be on species protected under the Endangered Species Act (ESA)


· Purpose of meeting is to kick-off brainstorming suggested ideas for:



· 1 – mitigation measures



· 2 – monitoring  


· Extended Round Robin – go around to each agency; everyone should listen now and ask questions later



· Forest Service - Mindee



· Forest Service (FS) is lead agency and lead decision maker for National Forest Service lands



· Today is a meeting for brainstorming ideas, issues, etc. and to discuss mitigation



· FS Interdisciplinary Team (IDT) meets approximately every two weeks and then provides briefings to Jim with ideas/questions needing decisions from him


· Regulations/policies that guide FS decisions



· Council on Environmental Quality (CEQ) National Environmental Policy Act (NEPA) guidance 40 Code of Federal Regulations (CFR) 1500



· Definition of mitigation: to avoid mitigation altogether, minimize impacts, rectify impacts, rehabilitate, restore, reduce, or replace



· 36 CFR 228 (sub part A) - FS regulations dealing with locatable minerals



· Guide to how to implement mine proposal



· Minimize impacts to surface impacts where feasible (Jim’s call)



· NEPA is a very iterative process



· Impacts analysis is mostly done so it’s time to review mitigation measures



· 36 CFR 228.8 – requirements for environmental protection and to minimize adverse environmental impacts



· List of specifics – Jim needs to decide what is practical, feasible



· Air quality



· Water quality



· Solid wastes



· Scenic values



· Fisheries and wildlife habitat



· Roads



· Reclamation of surface resources – control on- and off-site damage



· Biology mitigation measures (current)



· Revegetation (specific species)



· Cover or enclose process water bodies



· Fence certain riparian or unique areas (including specific breeding habitats)



· Monitor and treat non-native species (plants and animals)



· If caves or karsts discovered – stop work until specialist can evaluate



· Regarding the request from the Environmental Protection Agency (EPA) to prepare a supplemental EIS 



· FS is looking at regulations as to when a supplemental EIS is triggered



· A supplemental EIS with errata might be the final EIS



· Would go out for public review again



· Forest Service – Larry



· SWCA has prepared five draft biology reports (4 were required)



· National Forest Management Act (NFMA) directives



· Regional FS sensitive species lists – biological evaluation (BE)



· Management Indicator Species (MIS)



· Migratory Bird Treaty Act (MBTA)



· Disclosure of unintentional take



· Bald and Golden Eagle Act


· Important Bird Areas (IBAs)



· Important overwintering sites



· Effects to National Partners in Flight (PIF) list (also AZ list)



· Biologist Specialist Report – overview of above, also game and AZ state wildlife species of concern (WSC)



· Discussion about which list is current and which one should be used



· Looking for recommendations from cooperators on conservation/mitigation measures



· AGFD – John



· Wishes we would have had this meeting sooner



· Would like to identify



· Impacts to wildlife that need mitigation



· Meaningful mitigations



· Mitigation is the most important part of this process (to AGFD)



· Discussion of AGFD’s responsibilities, roles, regulations, etc.



· AGFD is currently in the process of establishing a mitigation team to develop both on- and off-site mitigation



· AGFD made comments on the draft environmental impact statement (DEIS) re: the lack of mitigation



· 7,000 acres of habitat lost needs to be mitigated for 



· AGFD’s position is that it can’t be restored



· Also need mitigation for connected impacts (e.g., wildlife movement, connectivity)



· Arizona Revised Statutes (ARS) 17-102 states that wildlife are property of the state and are held in public trust 



· ARS 17-236 is AGFD’s mirroring of the MBTA



· Attorney General – Linda



· AGFD is concerned about water quality impacts (ground and surface), specifically about acid drainage from heap leach piles over time



· If it can’t be mitigate then impacts must be more accurately described in EIS



· Based on Arizona Department of Environmental Quality’s (ADEQ’s) Aquifer Protection Permit (APP), some heap leach piles will be located outside the drainage capture area (?)



· Asked that the FS give Rosemont time to resolve these issues



· U.S. Fish and Wildlife Service (USFWS) – Jason



· The biological assessment (BA) was submitted to USFWS June 8th 


· USFWS has 30 days to determine if the BA contains sufficient information to proceed



· If so, then draft biological opinion (BO) is issued in 90 days



· USFWS can request up to 60 days in extensions



· Anything beyond that must get approval from applicant



· FS needs final BO to complete NEPA process



· Any significant changes to the project description requires amendments to the BO



· Pima County – Julia



· Discussion in legal and social context



· Working with public on Sonoran Desert Conservation Plan (SDCP)



· Didn’t want single-species conservation plan



· Wanted growth restrictions so county put restrictions on development through conservation regulation guidelines


· BLM set aside Las Cienegas National Conservation Area (NCA)



· Since 2006, Pima County has asked Rosemont to be consistent with the SDCP conservation guidelines



· Pima County doesn’t feel that Rosemont is cooperating and would like to see compensatory mitigation



· Pima County would like a better understanding of off-site, indirect and cumulative impacts



· Concerned with reclamation plan – doesn’t feel that pit is mitigated



· Would like to see contingency measures with triggers because of uncertainties



· e.g., Silverbell Mine – complex situation



· Pima County – Brian



· Pima County would like to have a planning process that is transparent and would include more than just those of us in this room (i.e., several other experts).



· We should have clear goals and objectives (tailored to the goals) that are linked to management responses.



· What do we want to monitor? We need to think carefully about this?



· Also need to think carefully about detecting change. There is a lot of natural variability that should be considered for on- and off-site monitoring (e.g., sampling design and issues such as where, when, and by what method).



· Funding must be long-term.



· Monitoring must be connected to management.



· National Park Service (Saguaro National Park) – Scott



· Saguaro East and West has wilderness and air quality designations



· National parks are not isolated islands, rather are a part of a larger ecosystem



· There are visual concerns from Rincon Peak and other trails



· Would like to see a better description of revegetation


· Other discussions


· State conservation measures


· WestLand 


· has conducted several surveys both on- and off-site


· has provided some conservation measures (lands) for the BA



· Request for a biological monitoring plan



· Who would do biological monitoring? Where? When? How?



· Invasive species monitoring and updated reclamation plans are due at end of June 2012



· Still a lot unresolved


· Four months (same timeline for section 7 consultation/BO) to develop good mitigation measures



· AGFD doesn’t feel they’ve had access to reports over time – rather they’ve been bombarded with many reports all at once



· Question about whether we have enough baseline surveys/data to detect change



· Planning process going forward



· AGFD – concerned with all wildlife species, even common ones


· Pima County – concerned with all wildlife and ecosystem communities and processes vs. the reports that only focus on one species



· NPS – concerned with how to reduce direct/footprint impacts



· Larry – impacts to McCleary Canyon as part of alternatives analysis


· Mindee – NEPA analyzing specific proposal



· AGFD – were non-FS lands considered for tailings?



· Sonoita Creek proposed conservation measure/land



· High biological value



· Previously planned for development



· AGFD tried to acquire in past



· What about water rights? Mineral rights?



· How will conservation lands be deeded? Managed?



· See attached (John’s notes) regarding goals and recommended mitigation measures



Action Items/Assignments:


· Angela 


· Provide Monrad et al. 2012 lighting plan to Larry



· Ask WestLand if they prepared table or a list of some sort to present the recommended mitigation measures from the AGFD and USFWS letters to Rosemont for their consideration


· Look at Sky Island Alliance’s DEIS comments regarding SR83 road kill data



· FS



· Pull together previously proposed mitigation



· Proposed dates for next meeting



· Tim



· Ask David Grandmaison for SR83 road kill/culvert study data
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Notes from Mitigation and Monitoring Workshop for Rosemont Copper Project 6/11/12






Broad Goals



· Process



· All mitigation activities be done according to plans approved by the Forest through a cooperative process.



· All mitigation activities will be monitored for effectiveness and adaptive management will be applied.


· Mitigation/monitoring could be bonded (financial assurances-everything that we are requiring Rosemont to do the Forest must post a bond.)


· Collection agreement with Rosemont pays for mitigation/monitoring.



· Contingency Planning –What if’s.  If this happens, then this will happen.


· Identify uncertainties and data gaps that need to be filled.



· Pre-construction, construction, and post construction monitoring.


· Onsite



· Maximize the diversity of species and genotypes to benefit the environment. –in other words- we’re acknowledging it can’t be restored, but we can shoot for the best potential community.


· Reduce loss of habitat connectivity



· Restore habitat connectivity


· Reduce invasive species establishment and spread.



· Minimize hazardous substance discharge potential.



· Create habitat where opportunities exist –during and after.


· Performance bonds that adequately address identified impacts at least to 100 years and into perpetuity.


· Reduce direct mortality of wildlife onsite during construction and operation.



· Decrease loss of habitat.


· Minimize indirect effects on wildlife (lighting, noise, traffic, blasting etc)


· Offsite


· Restore wildlife connectivity 



· Offset loss of habitat in kind, in time. (i.e. springs, etc.)



· Offset loss of water for wildlife (volume, duration, diversion, etc)


· Offset loss of wildlife related recreation (hunting, wildlife-watching, etc.)


· Mitigate for OHV use redirected from the Rosemont area to other areas.



· Minimize/Mitigate direct/indirect mortality to wildlife (e.g. roadkill from increased traffic etc.)


Mitigation Activities



			Impact






			Mitigation Activity


			Considerations





			· Direct loss of vegetation community from tailings/pit etc. 



· Micro climates 



· Veg composition & structure



· Loss of oaks specifically


			· Sample existing vegetation community for baseline



· Revegetation of tailings etc with a broad/diverse vegetation mix.



· At year 100 mature climax vegetation will return?


· Offsite mitigation where restoration to Madrean oak woodland can occur.



· Form a new mitigation bank for the habitats involved.


· Withdrawal of lands in adjacent tracts to limit future impacts. 



· Rosemont withdrawal of mining claims.



· Enhance, restore, and protect existing areas on Coronado outside the potential natural vegetation type in the historic range of variability.






			· Reveg Spp Mix 



· Consider climatic/veg zones



· Reclamation has a specific definition in the mining vernacular and it is not equivalent to “restoration”



· Not likely to return to climax



· Lehman’s lovegrass an issue.


· Reference conditions may not be the best potential community to set as a goal i.e. historical photos showing more open woodland, etc.



· There are 100’s of 1000’s of acres within and without the Coronado that could be restored, enhanced, and improved.





			Loss of Connectivity


			


			





			Displaced Recreation (OHV etc)


			Monitoring for impacts.  Law enforcement to mitigate increased impacts.
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From: Roth, Melinda D -FS
To: Kriegel, Debby -FS; Shafiqullah, Salek -FS; Everson, Beverley A -FS; Keyes, Walter -FS; Jones, Larry -FS; Davis,


Sarah L -FS; Gillespie, William B -FS; Campbell, Andrea W -FS
Subject: FW: Mitigation compilation list
Date: Monday, July 02, 2012 10:37:20 AM
Attachments: Project Elements defined to avoid impacts.pdf


I haven’t looked at this closely yet, but I think it is Rosemont’s comprehensive list of mitigation
measures and design elements.  Let me know if you have questions. 
 
From: Melissa Polm [mailto:mpolm@swca.com] 
Sent: Monday, July 02, 2012 10:22 AM
To: Roth, Melinda D -FS
Cc: Chris Garrett; Jonathan Rigg
Subject: RE: Mitigation compilation list
 
FYI-
Still going to work on defining which elements apply to which alternatives.
 
Melissa Polm
Planner/ Asst. Project Manager
Rosemont Copper Project
 
From: Chris Garrett 
Sent: Monday, July 02, 2012 10:19 AM
To: Jonathan Rigg; Melissa Polm
Subject: Mitigation compilation list
 
Can one of you send that 5-page comprehensive list of “avoidance elements” from Rosemont to
Mindee?
 
Thanks
 
Chris Garrett, P.HGW.
Professional Hydrologist - Ground Water
Tucson Office Director (Acting)
 


 



mailto:/O=MMS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=ROTH, MELINDABFC2E9CE-7485-45CA-8B24-F762C4708CF9

mailto:dkriegel@fs.fed.us
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mailto:beverson@fs.fed.us

mailto:wkeyes@fs.fed.us

mailto:ljones02@fs.fed.us

mailto:sldavis@fs.fed.us

mailto:sldavis@fs.fed.us

mailto:wgillespie@fs.fed.us

mailto:awcampbell@fs.fed.us
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Project	  Elements	  defined	  to	  avoid	  impacts	  
	  
Pre-‐Mine	  Plan	  of	  Operations	  



• Dry	  Stack	  Tailings:	  
o Water	  use	  reduction	  –	  higher	  water	  recycle	  
o Seepage	  reduction	  –	  less	  in-‐place	  water	  reduces	  opportunity	  for	  seepage	  
o Reduced	  evaporation	  –	  less	  water	  placed	  in	  tailings	  reduces	  evaporative	  losses	  	  
o Smaller	  footprint	  –	  tailings	  can	  be	  stacked	  on	  themselves,	  sooner	  than	  



conventional	  tailings	  
o Reclamation	  earlier	  –	  tailings	  is	  stacked	  behind	  a	  buttress	  



• Perimeter	  Buttress:	  
o Reclamation	  earlier	  –	  perimeter	  buttresses	  are	  in	  place	  early	  in	  the	  life	  of	  the	  



project	  allowing	  the	  faces	  to	  be	  reclaimed	  throughout	  operations	  
o Viewshed	  management	  –	  placement	  allows	  shaping	  to	  final	  contours	  
o Water	  management	  –	  placement	  early	  allows	  slope	  stabilization,	  corrections,	  



and	  sediment	  management	  throughout	  the	  life	  of	  the	  facility	  
o Traditional	  Cultural	  Uses	  –	  incorporate	  cattle	  into	  reclamation	  and	  post	  mining	  



land	  use	  
• Storm	  Water	  Diversions:	  



o Water	  management	  –	  large	  stormwater	  diversions	  were	  put	  in	  place	  to	  direct	  
flows	  downstream	  and	  away	  from	  operations	  areas	  



• Light	  Mitigation:	  
o Reduce	  light	  impacts	  -‐	  light	  mitigation	  plans	  prepared	  to	  meet	  Pima	  County	  



Lighting	  Code	  
• Plant	  Site	  Location:	  



o Reduced	  footprint	  –	  site	  is	  compact	  for	  reduced	  management	  issues	  
• Tailings	  and	  Waste	  Rock	  Placement:	  



o Single	  drainage	  –	  earlier	  concepts	  showed	  facilities	  spread	  out	  over	  several	  
drainages,	  concept	  kept	  all	  activities	  confined	  to	  a	  single	  drainage	  



o Slopes	  –	  the	  slopes	  have	  been	  set	  at	  a	  3:1	  or	  overall	  3.5:1	  to	  be	  sure	  that	  
reclamation	  can	  be	  a	  success	  



• Liner	  Systems:	  
o Prescriptive	  BADCT	  elements	  –	  site	  specific	  elements	  were	  not	  employed	  to	  



reduce	  discharge,	  instead	  facilities	  were	  designed	  to	  meet	  prescriptive	  BADCT	  
for	  liners	  



o GCL	  liner	  rather	  than	  clay	  –	  Rosemont	  incorporated	  a	  GCL	  liner	  rather	  than	  clay	  
to	  ensure	  the	  greatest	  degree	  of	  discharge	  reduction	  possible	  



• Access	  Road:	  
o Traffic	  impacts	  –	  access	  road	  placed	  to	  avoid	  traffic	  impacts	  on	  local	  route,	  point	  



of	  highest	  visibility	  
o Traffic	  impacts	  –	  intersection	  arranged	  to	  provide	  through	  traffic	  patterns	  



• Recreation:	  
o Avoid	  operations	  areas	  –	  the	  Arizona	  Trail	  was	  paid	  for	  and	  routed	  to	  avoid	  the	  



MPO	  
• Plant	  Salvage:	  



o Agave	  salvage	  –	  plant	  salvage	  and	  replanting	  will	  provide	  forage	  for	  the	  LLNB	  
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• Sustainability:	  
o Net	  neutral	  for	  water	  use	  –	  Rosemont	  has	  committed	  to	  recharge	  CAP	  in	  the	  



basin	  as	  close	  to	  the	  pumping	  locations	  as	  possible	  for	  the	  all	  water	  used	  at	  the	  
site	  



o CAP	  Extension	  –	  Augusta	  Resources	  has	  agreed	  to	  fund	  a	  7-‐mile	  extension	  of	  the	  
CAP	  to	  deliver	  the	  Community	  Water	  Company	  of	  Green	  Valley’s	  CAP	  allotment	  
(Rosemont	  will	  also	  be	  able	  to	  use	  the	  pipeline	  to	  distribute	  CAP	  water	  into	  the	  
area	  upstream	  of	  the	  pumping	  wells).	  



o Well	  Owner	  Protection	  Program	  –	  well	  owners	  are	  protected	  by	  agreement.	  
o Solar	  Power	  –	  the	  administration	  offices	  will	  have	  solar	  as	  a	  power	  source	  



	  
Post-‐Scoping/Analysis	  Changes	  



• Coarse	  Ore	  Stockpile	  Dome:	  
o Viewshed	  protection	  –	  industrial	  facilities	  a	  concern,	  rounded	  dome	  provides	  



less	  linear	  features	  at	  the	  plantsite	  
o Smaller	  footprint	  –	  the	  footprint	  of	  the	  facility	  needed	  to	  be	  compacted	  to	  help	  



avoid	  an	  orchid	  population	  
o Arrangement	  adjustment	  –	  the	  belts	  from	  the	  stockpile	  needed	  to	  be	  angled	  to	  



avoid	  the	  orchid	  population,	  the	  domed	  facility	  allowed	  this	  
o Reduce	  dust	  generation	  –	  a	  traveling	  “tripper”	  arrangement	  was	  eliminated	  



which	  allowed	  for	  a	  single	  discharge	  point	  into	  the	  dome	  
• Pebble	  Crusher/Ball	  Loading	  Facility:	  



o Arrangement	  adjustment	  –	  the	  facilities	  were	  re-‐organized	  to	  avoid	  an	  orchid	  
population	  



• Under-‐drains:	  
o More	  water	  downstream	  –	  addition	  of	  the	  under-‐drains	  ensured	  as	  much	  



stormwater	  as	  possible	  could	  move	  downstream	  	  
• Primary	  Access	  Road:	  



o Avoid	  cultural	  sites	  –	  access	  road	  was	  moved	  into	  the	  Barrel	  Canyon	  drainage,	  
avoiding	  cultural	  sites	  	  



o Water	  management	  –	  eliminates	  some	  of	  the	  culverting	  
• Eliminate	  one	  pump	  station:	  



o Sustainability	  –	  hydraulics	  and	  route	  adjustment	  allowed	  elimination	  of	  one	  
pump	  station,	  better	  use	  of	  energy	  



o Footprint	  reduction	  –	  less	  impact	  on	  surface	  resouces	  
• Hydrant	  capabilities:	  



o Fire	  Protection	  –	  Santa	  Rita	  Experimental	  Range	  has	  asked	  that	  a	  fire	  “hookup”	  
be	  made	  available	  for	  fire	  protection	  



• Viewshed:	  
o Pump	  Station	  –	  University	  of	  Arizona	  College	  of	  Architecture	  and	  Landscape	  



Architecture	  (CALA)	  has	  provided	  design	  guidance	  for	  the	  pump	  stations	  to	  
ensure	  they	  maintain	  the	  tenor	  of	  the	  Experimental	  Range,	  designs	  on-‐going	  



• Recreation:	  
o Bike	  Path	  –	  Perimeter	  Bicycling	  Association	  has	  identified	  a	  bike	  path	  from	  I-‐10	  



along	  Houghton	  to	  Sahuarita	  Road,	  Rosemont	  has	  agreed	  to	  participate	  in	  
funding	  this	  path	  
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• Sustainability:	  
o Solar	  –	  Rosemont	  funded	  a	  solar	  proving	  ground	  to	  determine	  which	  solar	  



technology	  is	  the	  most	  efficient	  for	  the	  site	  
	  
Post-‐DEIS/Post-‐Permitting	  Items	  for	  incorporation	  



• Primary	  Access	  Road:	  
o Dust	  reduction	  –	  paving	  the	  access	  roadway	  will	  reduce	  dust	  generation	  
o Stormwater	  quality	  –	  paving	  the	  access	  roadway	  will	  reduce	  sediment	  



generation	  from	  stormwater	  leaving	  the	  road	  
• Plant	  Roads:	  



o Dust	  reduction	  –	  paving	  the	  small	  vehicle	  plant	  roads	  will	  reduce	  dust	  
generation	  



o Water	  use	  –	  paved	  roads	  will	  not	  require	  watering	  reducing	  water	  losses	  to	  
evaporation	  



• Lighting	  Plans:	  
o Light	  reduction	  –	  lighting	  plans	  have	  been	  updated	  to	  reduce	  the	  light	  proposed	  



by	  a	  significant	  amount	  
o Light	  fixtures	  –	  outdated	  high	  and	  low	  pressure	  sodium	  lighting	  has	  been	  



replaced	  with	  LED	  or	  similar	  lighting	  reducing	  power	  consumption	  and	  allowing	  
more	  control	  



o Spectral	  controls	  -‐	  lighting	  plans	  incorporate	  lighting	  that	  has	  been	  filtered	  to	  
avoid	  certain	  light	  spectrums	  



• Dust	  Collectors:	  
o Dust	  reduction	  –	  incorporated	  dust	  collectors	  rather	  than	  scrubbers	  wherever	  



possible	  due	  to	  operational	  constraints	  
o Water	  use	  –	  dust	  collectors	  will	  use	  less	  water	  than	  the	  scrubbers	  in	  the	  same	  



application	  
• Under-‐drains:	  



o Protection	  –	  design	  of	  the	  under-‐drains	  incorporates	  a	  geotextile	  bonded	  with	  a	  
plastic	  (or	  LLDPE)	  liner	  layer	  under	  the	  tailings	  to	  protect	  the	  drain	  from	  
sediments	  



• Drainage:	  
o Water	  management	  –	  the	  stormwater	  design	  incorporated	  into	  the	  Barrel	  



Alternative	  embraces	  shedding	  water	  off	  and	  around	  the	  facility	  without	  
ponding	  on	  the	  landform	  



• Powerline:	  
o Route	  –	  the	  route	  chosen	  is	  the	  shortest	  route	  and	  has	  the	  least	  



environmental/cultural	  impacts	  
• Haulage	  Equipment	  



o Air	  emissions	  –	  a	  number	  of	  the	  large	  haulage	  trucks	  will	  be	  purchased	  with	  Tier	  
4	  engines	  and	  all	  support	  equipment	  will	  have	  those	  same	  engines	  



• Recreation:	  
o Avoid	  operations	  –	  the	  Arizona	  trail	  will	  be	  situated	  to	  avoid	  operations	  



(Rosemont	  will	  cover	  the	  cost)	  
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• Fenceline	  adjustment:	  
o Avoid	  public	  air	  impacts	  –	  the	  fenceline	  has	  been	  situated	  to	  ensure	  that	  



Rosemont	  operations	  are	  protective	  of	  the	  NAAQS	  
o Ensure	  public	  safety	  –	  the	  fenceline	  has	  been	  situated	  to	  ensure	  that	  the	  public	  



will	  not	  come	  into	  contact	  with	  the	  operations	  
• Sustainable	  Water	  Plans:	  



o Well	  Owner	  Protection	  Agreement	  –	  well	  owners	  have	  been	  offered	  a	  
protection	  plan	  on	  the	  east	  side	  of	  the	  Santa	  Ritas	  near	  the	  operations	  



	  
Mitigation	  for	  404	  containing	  possible	  Conservation	  Parcels	  



• Sonoita	  Creek	  Ranch	  
o 404	  –	  contains	  waters	  of	  the	  US	  rehabilitation	  potential	  
o ESA	  –	  contains	  possible	  habitat	  and	  rehabilitation/reintroduction	  potential	  



• Fullerton	  Ranch	  
o 404	  –	  contains	  waters	  of	  the	  US	  rehabilitation	  potential	  
o ESA	  –	  contains	  possible	  habitat	  and	  rehabilitation/reintroduction	  potential	  as	  



well	  as	  connectivity	  
o Cultural	  –	  may	  have	  some	  potential	  cultural	  sites	  



• Helvetia	  North	  
o 404	  –	  contains	  waters	  of	  the	  US	  similar	  to	  those	  found	  on-‐site	  
o ESA	  –	  contains	  habitat	  and	  rehabilitation/reintroduction	  potential	  as	  well	  as	  



connectivity	  
• Rosemont	  Parcels	  east	  of	  the	  project	  site	  



o 404	  –	  contains	  waters	  of	  the	  US	  similar	  to	  those	  found	  on-‐site	  
o ESA	  –	  contains	  possible	  habitat	  and	  connectivity	  opportunities	  
o Cultural	  –	  may	  have	  some	  potential	  cultural	  sites	  



	  
Monitoring	  Opportunities	  



• Groundwater	  Monitoring	  
o Required	  –	  contained	  in	  APP	  for	  quality	  
o Voluntary	  –	  sentinel	  wells	  contained	  in	  Well	  Owner	  Protection	  concepts	  monitor	  



water	  elevations	  
o Voluntary	  –	  shallow	  wells	  contained	  in	  Davidson	  Canyon	  monitoring	  plan	  for	  



water	  level	  	  
• Surface	  Water	  Monitoring	  



o Required	  –	  contained	  in	  MSGP	  
o Voluntary	  –	  surface	  water	  monitoring	  stations	  contained	  in	  Davidson	  Canyon	  



monitoring	  plan	  
o Voluntary	  –	  on-‐going	  spring	  monitoring	  



• Air	  Monitoring	  
o Required	  –	  opacity	  readings	  	  
o Required	  –	  dust	  collector	  testing	  
o Voluntary	  –	  dust	  monitors	  at	  or	  near	  the	  fenceline	  
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• Light	  Monitoring	  
o Voluntary	  –	  night	  flights	  to	  determine	  actual	  (rather	  than	  theoretical)	  impacts	  



on	  strategic	  years	  
o Voluntary	  –	  ground	  based	  monitoring	  from	  strategic	  locations	  that	  will	  show	  



regional	  changes	  and	  Rosemont	  impacts	  
	  



Community	  Commitments	  
• Endowment	  



o Trust	  in	  the	  amount	  of	  $25	  million	  
• Donations	  



o 	  Annual	  commitment	  of	  $500,000	  
o Current	  level	  of	  donations	  $10,000	  per	  year	  



• Agreements	  
o Perimeter	  Bicycle	  Association	  -‐	  Fund	  a	  shoulder	  widening	  project	  along	  



Houghton	  Road	  south	  of	  I-‐10	  to	  Sahuarita	  Road,	  agreement	  under	  development	  
o ADOT	  -‐	  Roadway	  mitigation,	  agreement	  under	  development	  
o 	  



• Scholarships	  
o Pima	  Community	  College	  –	  first	  year	  $20,000	  (10	  scholarships)	  
o Arizona	  Assurance	  Program	  -‐	  $100,000	  over	  4	  years	  
o University	  of	  Arizona	  Department	  of	  Natural	  Resources	  ($750,000	  and	  7	  years)	  
o Arizona	  Science	  Foundation	  grants	  for	  UofA	  School	  of	  Mining	  
o SBS	  College	  Magellan	  Sponsor	  of	  anthropology	  and	  archaeology	  students	  
o STEM	  Scholarship	  programs	  through	  local	  school	  districts	  and	  the	  4H	  Clubs	  	  



	  













From: Chris Garrett
To: Jones, Larry -FS
Cc: Roth, Melinda D -FS; Everson, Beverley A -FS; Angela Barclay
Subject: Monday biology meeting - thoughts
Date: Thursday, June 07, 2012 7:40:29 AM


Hi Larry –
 
Angela and I were talking about the BA yesterday, and she mentioned the pushback you’ve gotten
from some of the cooperators about Monday’s meeting, in particular the feeling that it’s not worth
the effort because the Forest can’t force Rosemont to enact non-T&E conservation measures.
 
Two thoughts:
 
First, I think that their viewpoint is understandable but completely off-base.  It’s true that there
restrictions on what the Forest can and cannot require, but it’s hardly a lost cause.   We’ve had
discussions with Jim lately about what the Forest actually can require (primarily concerning the AZ
Trail) and it boils down to “reasonable mitigation”.   The Forest absolutely has the authority to
require reasonable mitigation, and I suspect that some of the conservation measures/mitigation
measures that would come out of Monday’s meeting could probably meet that standard.   In fact,
the decision of what’s “reasonable” is not one that can or should be made on Monday.   That
decision is one that needs to be ultimately made by Jim—the point of Monday’s meeting would
really be to provide him a list of mitigation measures to consider.   It’s really a brainstorming
session more than anything, and while it ought to be realistic, it shouldn’t be restricted by guesses
about what Jim may or may not decide.
 
In any case, there’s another category of mitigation that’s even more inclusive—mitigation that the
Forest can’t “require” but that the proponent could agree to do anyway.   I know the common
viewpoint is that no proponent would ever do that, but the fact is there are actually quite a few
things Rosemont has agreed to for mitigation that are purely voluntary.   I wouldn’t expect they
would agree to everything, but it certainly isn’t a lost cause to present them with options, even if
Jim has determined he can’t require that they implement those options.
 
Bottom line—it’s definitely still a worthwhile exercise, with the intent of improving the project.
 
 
Second, my gut feeling is that we ought to start the meeting on Monday with the above
information, so that everybody knows the context of the discussion.
 
Any thoughts?
 


-          C
 
Chris Garrett, P.HGW.
Professional Hydrologist - Ground Water
Tucson Office Director (Acting)
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From: Jones, Larry -FS
To: Brian Lindenlaub; angela barclay (abarclay@swca.com)
Subject: RE: Rosemont Section 7
Date: Wednesday, July 18, 2012 8:02:19 AM


No letter yet. Last time I spoke to Jason Douglas, FWS (9 July 2012), he acknowledged they are late
with the letter because of a heavy workload.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Brian Lindenlaub [mailto:blindenlaub@westlandresources.com] 
Sent: Tuesday, July 17, 2012 1:45 PM
To: angela barclay (abarclay@swca.com); Jones, Larry -FS
Subject: Rosemont Section 7
 
Angela/Larry,
 
Good afternoon. I just wanted to check in to see if we’d managed to secure the letter from USFWS
initiating Section 7 consultation. Any update you can provide would be appreciated.
 
Thanks,
Brian Lindenlaub | Principal
WestLand Resources, Inc.
4001 E Paradise Falls Drive | Tucson, AZ 85712
Office: (520) 206-9585 | Fax: (520) 206-9518
 



mailto:/O=MMS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=JONES, LARRY810899D6-F64D-4E4C-AA8E-C93F1C975BDF

mailto:blindenlaub@westlandresources.com

mailto:abarclay@swca.com






From: Jones, Larry -FS
To: angela barclay (abarclay@swca.com); jeff geoff soroka jeff geoff soroka (gsoroka@swca.com); Chris Garrett


(cgarrett@swca.com)
Cc: Gerhart, Richard -FS
Subject: BA by Jan 20
Date: Wednesday, January 04, 2012 2:33:48 PM


Angela et al.--
 
As soon as I got off the phone with you, I went to the mail room and went to ask our "people" if
the mail had come in…and lo and behold, they had the "BLM-Simms Reports" in their hands. They
are addressed to Rick, so he needs to open an have a look-see…he is at a conference call now, but
is in the building.  When he releases said pile of documents to SWCA, I'll get them to you.
 
Just to document what Angela and I spoke about, I was asking if SWCA could have a revised draft
BA ready for review (quick turnaround by us [1 day?], then FWS, WestLand, Rosemont, AGFD) by
Jan 20. Angela said it depends on workload needed to incorporate BLM information. I stated that
effects determinations follow Rick's lead (e.g., Jaguar, "may affect, not likely to adversely affect,"
with his white paper support for documenting the justification for the call to incorporate into draft
BA; also calls on Las Cienegas species).
 
If you could do this by Jan 20, then there will be enough lead time for FWS (per my phone
conversation with Jean Calhoun, this afternoon) to meet and discuss BA on Feb 14, 15, or 16, as in
the doodle poll. If that doesn't work, I'll redo the doodle poll to add more time in Feb or later.
 
THIS JUST IN: Rick is here and I'm running the documents down to you in a few minutes.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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From: Stamer, Marc -FS
To: gilaman@comcast.net; Jones, Larry -FS
Subject: ConsMeasSummaryTableDraft.xlsx
Date: Wednesday, January 23, 2013 6:31:56 AM
Attachments: ConsMeasSummaryTableDraft.xlsx


Larry – attached is the summary table.  Hopefully this will help facilitate todays discussion.  I gave
Jim a heads up last night as to the current status. 
 
I’m tied up with IVMPT meeting the next three days, but will monitor email and always available by
cell if you need to discuss.  Good luck today.  Appreciate your persistence and patience.  Cheers
 
Marc Stamer
Wildlife and Rare Plant Program Manager
Forest BAER Coordinator
Coronado National Forest
300 W. Congress
Tucson, AZ 85701
Office:  (520)388-8374
Cell:  (520)664-4844
Fax:  (520)388-8305
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Sheet1


			Conservation Measures			Listed Species																														Critical Habitat


						Jaguar			Ocelot			Lesser long-nosed bat			Chiricahua leopard frog			Gila chub			Gila topminnow			Huachuca water umbel			Mexican spotted owl			Southwestern willow flycatcher			Pima pineapple cactus			Jaguar (Proposed)			Chiricahua leopard frog			Gila chub			Southwestern willow flycatcher


			B. Sonoita Creek Ranch


			1. Purchase of 1,200 acres with approximately 590 ac-ft of surface water rights available for in-lieu mitigation program			P			P			P			P			P			P			P												P


			2. Restrictive covenant to preclude residential or commerical development or grazing			P			P			P			P			P			P			P			P									P


			3. Payment of $150,000/year for 10 years to a management account			P			P			P			P			P			P			P			P									P


			4. Acquired surface water rights transferred to AGFD for conservation purposes			P			P						P			P			P			P												P


			5. Conservation of the ranch will provided habitat connectivity and movement corridors 			P			P																											P


			6. Renovation of perennial ponds, adjacent wetlands, and earthen-lined channels 			P			P						P			P			P			P												P


			7. Exclusion of grazing to protect potential migration and dispersal habitat																								P


			8. Preservation of the ranch will protect agave resources									P


			C. Cienega Creek


			1. Funding for stream renovation and restoration projects to increase water flows and enhance wetlands			P			P						P			P			P			P						P						P			P			P			P


			2. Transfer of 150 ac-ft to AGFD for recreation and wildlife purposes in Upper Cienega Creek			P			P						P			P			P			P						P						P			P			P			P


			3. Transfer of 100 ac-ft to AGFD for recreation and wildlife purposes for County's Cienega Creek Natural Preserve			P			P									P			P			P						P												P


			4. Transfer of all 1935 water rights to Pima County for the lower reach of Davidson wash within Cienega Creek Natural Preserve. 			P			P									P			P			P						P


			5. File an application to sever 250 ac-ft of the 1933 water rights and all of the 1935 water rights for allocation for riparian habitat in Pantano Wash															P			P			P						P


			6. Acquire and retire groundwater well on lands associated with Pantano Dam															P			P			P						P												P


			E. Davidson Canyon Watershed Parcels


			1. Restrictive covenant recorded that precludes development activites and restricts grazing 			P			P			P																								P


			2. Parcel will include available lands for establishment of water features			P			P						P																					P


			F. Helvetia Ranch Annex North Parcels 


			1. Restrictive covenant recorded that precludes development activites and restricts grazing and limits destruction to Pima pineapple cactus			P			P			P																					P


			2. Parcel will include available lands for establishment of water features			P			P						P


			G. Water Features and Grazing Management on Rosemont held CNF grazing allotments 


			1. Seasonal grazing restrictions to increase agaves resources									P


			2. Winter rotation of Mulberry and Enzenberg Canyon Allotments			P			P																											P


			3. Resting key pastures for extended periods of time so that these "grass banks" can be made available for grazing when forage production is reduced due to drought or other factors			P			P																											P


			4. Enhance exisiting water features			P			P						P																					P			P


			H. Chiricahua Leopard Frog


			1. Conservation measures included in sections B (Sonoita Creek Ranch), C (Cienega Creek Watershed), D (Fullerton Ranch) and G (Water Features and Grazing) that benefit CLF are incorporated here by reference												P																								P


			2. Rosemont will survey suitable habitat within footprint of proposed construction and 1/4 mile buffer of security fence												P


			3. Monitoring surveys for CLF will occur annually and will be used to confirm breeding as well as presence of chytridiomycosis												P																								P


			4. Tank/water feature construction will be implemented to support maintenance of the metapopulation of CLF in the Greaterville area			P			P						P																					P			P


			5. Support establishment of a metapopulation of CLF at Sonoita Creek Ranch 												P


			6. Create additional water features to support CLF within the grazing allotments 			P			P						P																					P


			7. Implement control measures from the Invasive Species Management Plan (bull frogs, non native tiger salamanders, cray fish, and warm water fish)												P																								P


			8. Up to four stormwater ponds will be designed for use by CLF			P			P						P																					P


			9. Construction of barriers to exclude CLF if there is exposure to harmful processed water												P


			I. Aquatic Species: Gila Chub, Gila Topminnow, and Huachuca Water Umbel


			1. Conservation measures included in sections B (Sonoita Creek Ranch) and C (Cienega Creek Watershed) that benefit these species are incorporated here by reference												P			P			P			P


			2. Conceptual monitoring plan prepared by Water and Earth Technologies (2012) 												P			P			P			P						P												P


			3. Goundwater monitoring wells constructed for APP will be monitored quarterly 			P			P						P			P			P			P						P						P			P			P			P


			4. Contingency plan for unanticipated effects to surface water 			P			P						P			P			P			P						P						P			P			P			P


			5. Monitor geomorphic changes to Davidson Canyon 															P			P			P																		P


			J. Southwestern Willow Flycatcher


			1. Conservation Measures include sections C (Cienega Creek Watershed), H (CLF), and I (Aquatic Species) that benefit Southwestern Willow Flycatcher are incorporated here by reference																											P


			K. Jaguar and Ocelot


			1. Conservation measures included in sections B (Sonoita Creek Ranch), C (Cienega Creek Watershed), D (Fullerton Ranch), E (Helvetia Ranch), F (Davidson Watershed Parcels), G (Water Features and Grazing), and I (Aquatic Species) that benefit Jaguar and Ocelot are incorporated here by reference			P			P


			2.  Establishment of 3-40% woody vegetation cover averaged over reclamation area 			P			P																											P


			3. Ensure that annual report demonstrates how vegetation cover meets PCE criteria			P			P																											P


			4. Monitor road-kill weekly on SR 83 and Box Canyon Rd			P			P


			5. Report all Jaguar and Ocelot sightings immediately 			P			P


			6. Provide $20,000 to AGFD to support camera studies 			P			P


			L. Lesser Long-nosed Bat


			1. Conservation measures included in sections B (Sonoita Creek Ranch), D (Fullerton Ranch) E (Davidson Watershed Parcels), F (Helvetia Ranch), and G (Water Features and Grazing) that benefit LLNB are incorporated here by reference									P


			2. Re-estimate agaves that will be impacted within security fence  									P


			3. Palmer's agave will be included in reclamation programs									P


			4. Conduct a scientifically designed study (at 5 year intervals and after completion of initial 5 year study) to document the efficacy of seasonal grazing restrictions  									P


			5. Conduct reconnaissance level survey of known cave and mine features									P


			6. Close 13 mine features including Chicago Mine									P


			7. Review the efficacy of light mitigation measures (e.g. Helena)			P			P			P			P																					P			P


			8. Fence the R2 and Helena Mine complex									P


			9. Identify potential restoration areas outside of security fence for Palmer's agave transplanting									P


			10. Relocation of Arizona Trail away from Helena Mine complex									P


			M. Pima Pineapple Cactus


			1. Conservation measures included in sections F (Helvetia Ranch Parcels) are incorporated here by reference																														P


			2. Employ construction practices along proposed utility corridors will keep surface disturbance minimized  																														P

























































































































































































































































































































































































Summary Table


			Conservation Measures												Listed Species																														Critical Habitat


						Proposed Funding			Proposed Accomplishement			Responsible Agency 			Jaguar			Ocelot			Lesser long-nosed bat			Chiricahua leopard frog			Gila chub			Gila topminnow			Huachuca water umbel			Mexican spotted owl			Southwestern willow flycatcher			Pima pineapple cactus			Jaguar (Proposed)			Chiricahua leopard frog			Gila chub			Southwestern willow flycatcher


			A. General Monitoring and Reporting Requirements


			1. Rosemont will fund Biological Monitor			GS9 or higer, and overhead/supervisory support through life of project and five years post-closure			Monitor for liseted and non-listed species, review reports, principal liason for other stakeholders			FS			P			P			P			P			P			P			P			P			P			P			P			P			P			P


			2.  Rosemont will be responsible for all monitoring/reporting			?			Reports			Rosemont			P			P			P			P			P			P			P			P			P			P			P			P			P			P


			3.  Rosemont will prepare Annual Conservation Measure Implementation Report			?			Narrative, tabular, and Arc GIS shape files			Rosemont			P			P			P			P			P			P			P			P			P			P			P			P			P			P


			4.  Rosemont will ensure permits to work with TE species are in place			?			Annual copies of permits.			Rosemont			P			P			P			P			P			P			P			P			P			P			P			P			P			P





			B. Sonoita Creek Ranch


			1. Land purchase with surface water rights.  			?			1,200 acres, approx. 590 ac-ft of survace water rights.			AGFD or other suitable land trust or conservation organization			P			P			P			P			P			P			P												P


			2. Restrictive covenant to preclude residential or commerical development or grazing			?						?			P			P			P			P			P			P			P			P									P


			3.  Transfer ownership of Sonoita Creek Ranch and water rights			?						AGFD or other suitable land trust or conservation organization			P			P			P			P			P			P			P


			4.   Payment of $150,000/year for 10 years to a management account			$150,000/yr for 10 years			Manament of 1,200 acres			?			P			P			P			P			P			P			P			P									P


			5. Transfer of acquired surface water rights			?			?			AGFD or other suitable land trust or conservation organization			P			P						P			P			P			P												P


			7. Renovation of perennial ponds, adjacent wetlands, and earthen-lined channels 			$100,000 - $20,000/yr for 5 yrs 			Renovation 2 ponds, adjacent wetlands, channels, passive restoration fo weland riparian habitat			AGFD or other suitable land trust or conservation organization			P			P						P			P			P			P												P





			C. Cienega Creek


			1. Funding for stream renovation and restoration projects to increase water flows and enhance wetlands			$2,000,000 - $200,000/yr for 10 years			Conservation fund for restoration, not intended for research or monitoring			AGFD or other conservation partner			P			P						P			P			P			P						P						P			P			P			P


			2. Recreation and wildlife purposes in Upper Cienega Creek			?			Transfer of 150 ac-ft			AGFD  			P			P						P			P			P			P						P						P			P			P			P


			3. Recreation and wildlife purposes for County's Cienega Creek Natural Preserve			?			Transfer of 100 ac-ft			AGFD			P			P									P			P			P						P												P


			4. Transfer of all 1935 water rights to Pima County for the lower reach of Davidson wash within Cienega Creek Natural Preserve. 			?			Enhance and maintain aquatic and riparian ecosystems in lower Davidson Canyon			Pima County or other entity			P			P									P			P			P						P


			5. Aquifer recharge below Pantano Dam, MUSF permitted through ADWR			?			825 ac-ft per annum, 3,000 linear feet of surface flow and development of associated riparian habitat			?															P			P			P						P


			6. Acquire and retire groundwater well on lands associated with Pantano Dam			?						?															P			P			P						P												P


			E. Davidson Canyon Watershed Parcels


			1. Restrictive covenant recorded that precludes development activites and restricts grazing 												P			P			P																								P


			2. Parcel will include available lands for establishment of water features												P			P						P																					P


			F. Helvetia Ranch Annex North Parcels 


			1. Restrictive covenant recorded that precludes development activites and restricts grazing and limits destruction to Pima pineapple cactus												P			P			P																					P


			2. Parcel will include available lands for establishment of water features												P			P						P


			G. Water Features and Grazing Management on Rosemont held CNF grazing allotments 


			1. Seasonal grazing restrictions to increase agaves resources			?			8,000 acres - April 1 to June 15			?									P


			4. Enhance exisiting water features			? Long-term management and maintenance fund			Manage or construct up to 30 water features			?			P			P						P																					P			P


			H. Chiricahua Leopard Frog


			1. Rosemont will survey suitable habitat within footprint of proposed construction and 1/4 mile buffer of security fence			?			Survey suitable habitat, 1/4 mile buffer of security fence			Rosemont												P


			3. Monitoring surveys for CLF will occur annually and will be used to confirm breeding as well as presence of chytridiomycosis			?			Testing for chytridiomycosis			Rosemont												P																								P


			4. Tank/water feature construction will be implemented to support maintenance of the metapopulation of CLF in the Greaterville area			?			Renovate/monitor 6 tanks annually during life of project and 5 years post closure.			Rosemont			P			P						P																					P			P


			6. Create additional water features to support CLF within the grazing allotments 			?			Up to 27 new water features			Rosemont			P			P						P																					P


			7. Implement control measures from the Invasive Species Management Plan (bull frogs, non native tiger salamanders, cray fish, and warm water fish)			?			6 Greaterville tanks and potential 27 new tanks			Rosemont												P																								P


			8. Construct  stormwater ponds will be designed for use by CLF			?			up to 4 at perimeter of reclamation footprint			Rosemont			P			P						P																					P


			9. Construction of barriers to exclude CLF if there is exposure to harmful processed water			?			4 perimeter ponds			Rosemont												P


			I. Aquatic Species: Gila Chub, Gila Topminnow, and Huachuca Water Umbel


			2. Implement conceptual monitoring plan prepared by Water and Earth Technologies (2012) 			?			?			Rosemont												P			P			P			P						P												P


			3. Goundwater monitoring wells constructed for APP will be monitored quarterly 			? 			? # of wells			Rosemont			P			P						P			P			P			P						P						P			P			P			P


			4. Contingency plan for unanticipated effects to surface water 			?			?			Rosemont			P			P						P			P			P			P						P						P			P			P			P


			5. Monitor geomorphic changes to Davidson Canyon 			?			?			Rosemont															P			P			P																		P


			J. Southwestern Willow Flycatcher


			1. Conservation Measures include sections C (Cienega Creek Watershed), H (CLF), and I (Aquatic Species) that benefit Southwestern Willow Flycatcher are incorporated here by reference			?			Plant native trees - location, amont to be determined			Rosemont																											P


			K. Jaguar and Ocelot


			2.  Establishment of 3-40% woody vegetation cover averaged over reclamation area 			?			Approx. 4,221 acres - woody species TBD			Rosemont			P			P																											P


			4. Monitor road-kill weekly on SR 83 and Box Canyon Rd			?			Approx ? Miles of road monitored.			Rosemont			P			P


			5. Report all Jaguar and Ocelot sightings immediately 			?						Rosemont			P			P


			6. Camera study - Monitoring efforts between Santa Ritas and Whetstones			$20,000			Camera study			AGFD or other  			P			P


			L. Lesser Long-nosed Bat


			2. Re-estimate agaves that will be impacted within security fence  			?			Survey project area			Rosemont									P


			3. Palmer's agave will be included in reclamation programs			?			Plant at least 35,850 Palmer agaves - Location TBD			Rosemont									P


			4. Conduct a scientifically designed study (at 5 year intervals and after completion of initial 5 year study) to document the efficacy of seasonal grazing restrictions  			?			?			Rosemont									P


			5. Conduct reconnaissance level survey of known cave and mine features			?			Survey/Monitor 			Rosemont									P


			6. Mine closure prior to project construction			?			13 mine closures including Chicago Mine			Rosemont									P


			7. Review the efficacy of light mitigation measures (e.g. Helena)			?			May install additional shielding			Rosemont			P			P			P			P																					P			P


			8. Fence the R2 and Helena Mine complex			?			Protection of known roosts			Rosemont									P


			9. Identify potential restoration areas outside of security fence for Palmer's agave transplanting			?			? # acre			Rosemont									P


			10. Relocation of Arizona Trail away from Helena Mine complex			?			?# of miles			Rosemont									P


			M. Pima Pineapple Cactus


			1. Conservation measures included in sections F (Helvetia Ranch Parcels) are incorporated here by reference																																							P


			2.  PPC mitigation bank			In-lieu payment will be paid at a ratio of 1:1 for permanent effects and 0.5:1 for temporary effects			24 acres total estimated impact area			?


			3. Employ construction practices along proposed utility corridors will keep surface disturbance minimized  																																							P


			Need to add yellow-billed Cuckoo
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From: Jones, Larry -FS
To: Upchurch, Jim -FS; Stamer, Marc -FS; jason_douglas@fws.gov; Jean_Calhoun@fws.gov; Roth, Melinda D -FS;


Everson, Beverley A -FS; JWindes@azgfd.gov; brian lindenlaub (blindenlaub@westlandresources.com); jim tress
(jtress@westlandresources.com); Jamie Sturgess (jsturgess@rosemontcopper.com); kathy arnold
(karnold@rosemontcopper.com); angela barclay (abarclay@swca.com); Chris Garrett (cgarrett@swca.com)


Cc: Edmunds, Linda -FS
Subject: conservation measures meeting
Date: Monday, December 03, 2012 2:24:08 PM


See link. I have initiated a doodle poll for a Section 7 ESA consultation meeting for proposed
Rosemont copper mine to discuss timeframe and conservation measures. Details and agenda to
follow. AGFD invited to the table, per MOU and Forest Supervisor. Poll is for (most of) January, due
to holidays, use or lose annual leave, and the fact that more work needs to be done on
conservation measures for the next supplemental BA. I expect we will meet somewhere with
parking, such as FWS or AGFD conference rooms.
 
If you have any updates or comments on proposed conservation measures, please forward to me,
and I will incorporate into the SBA. Thanks!
 
http://www.doodle.com/hb7mpgbmytb9ab7y
 
--Larry Jones
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From: Everson, Beverley -FS
To: Elek, Arthur -FS; Kriegel, Debby -FS; Sebesta, Deborah -FS; Curiel, Eli -FS; Schewel, Heidi -FS; Jones, Larry -


FS; Roth, Melinda -FS; mreichard@swca.com; Laford, Reta -FS; Lefevre, Robert -FS; Shafiqullah, Salek -FS;
Lockwood, Sean -FS; Davis, Sarah -FS; Emmett, Tami -FS; Keyes, Walter -FS; Gillespie, William -FS; Gerhart,
Richard -FS; Copeland, James -FS; Campbell, Andrea -FS


Subject: January_11_2011_IDT_Agenda.docx
Date: Friday, January 06, 2012 6:41:46 PM
Attachments: January_11_2011_IDT_Agenda.docx


Hi Team,
 
Note that this meeting is for the extended team.  We'll be meeting in 6V6 from 9:00 to 12:00.
 
We have a fair amount of ground to cover in a short time, and so I'm asking that everyone be on
time and help me and your fellow team members stay on track with the specific agenda items.
 
See you there.
 
Bev
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January 11, 2012


Rosemont Copper Project 


Extended IDT Meeting Agenda











Location:  Rm. 6V6, 300 W. Congress, Tucson, AZ.





Time:  9:00 – 12:00





Attendees:  Rosemont Copper Project Extended Interdisciplinary Team





Agenda:





Brief team leader project update, and team round robin





Review of FEIS kick-off meeting (week of Jan. 30) agenda (1





(Provide coding structure copy for individual reference)





Discuss further CARA training and lead for facilitating that training 







From: Radke, Marcia F
To: Jones, Larry -FS
Cc: Moore, Daniel J
Subject: RE: Online BA for proposed copper mine
Date: Wednesday, June 20, 2012 8:16:11 AM


That’s a shame, because I don’t agree with the determination of “Not Likely to Result in
Adverse Modification” of designated critical habitat in Cienega Creek.  Marcia
 
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Wednesday, June 20, 2012 8:00 AM
To: Radke, Marcia F
Cc: Moore, Daniel J
Subject: RE: Online BA for proposed copper mine
 
Already sent.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Radke, Marcia F [mailto:mradke@blm.gov] 
Sent: Wednesday, June 20, 2012 6:18 AM
To: Jones, Larry -FS
Cc: Moore, Daniel J
Subject: RE: Online BA for proposed copper mine
 
Hi Larry,
Is the Rosemont BA a draft and are you asking for comments before it goes to FWS?  Or has it
already been sent?  Thanks, Marcia
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Tuesday, June 19, 2012 8:42 AM
To: brocious@base.sao.arizona.edu; cbeck@azdot.gov; Moore, Daniel J; dt1@azdeq.gov;
David.Jacobs@azag.gov; falco@cfa.harvard.edu; gfleming@asmi.az.gov; Julia.Fonseca@pima.gov;
JWindes@azgfd.gov; karen.howe@tonation-nsn.gov; david.stine.1@ang.af.mil; safabritz@azwater.gov;
lee.allison@azgs.az.gov; Leslie.Ethen@tucsonaz.gov; LSwartzbaugh@asmi.az.gov;
Marjorie.E.Blaine@usace.army.mil; nicole.ewing-gavin@tucsonaz.gov; ohenderson@ci.sahuarita.az.us;
rcasavant@azstateparks.gov; rsejkora@azstateparks.gov; stahle@ci.sahuarita.az.us;
TEmery@azdot.gov; Stonum, Scott; Sidles, Darla; Nicole.Fyffe@pima.gov; twade@azgfd.gov; Roth,
Melinda D; angela barclay (abarclay@swca.com); jeff sorensen (jsorensen@azgfd.gov); jonathan rigg
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(jrigg@swca.com); Brian Powell (Brian.Powell@pima.gov); Simms, Jeffrey R; Radke, Marcia F
Cc: Douglas, Jason; Roth, Melinda D; Everson, Beverley A; Barrera, Bobbi L; Ruyle, Jennifer
Subject: Online BA for proposed copper mine
 
Rosemont cooperating agencies:
 
If you have not received a copy of the Biological Assessment for the proposed Rosemont copper
mine, or would just like an electronic copy, the link below will take you to that document.
 
http://rosemonteis.us/files/technical-reports/biological-assessment.pdf
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Roth, Melinda D -FS
To: abarclay@swca.com
Cc: Jones, Larry -FS
Subject: FW: ADEQ COMMENTS----RE: Bio Mitigation 8/2 meeting notes
Date: Tuesday, August 21, 2012 11:11:24 AM
Attachments: DRAFT biology mitigations meeting minutes 080212.doc


Additional input from ADEQ
 
From: Dennis L. Turner [mailto:Turner.Dennis@azdeq.gov] 
Sent: Monday, August 13, 2012 3:49 PM
To: Roth, Melinda D -FS
Cc: Shafiqullah, Salek -FS
Subject: RE: ADEQ COMMENTS----RE: Bio Mitigation 8/2 meeting notes
 
Corrected copy attached (referral made to an ADEQ Jan. 31, 2012 letter, when in fact it was Jan. 18,
2012; i.e., our DEIS comment letter).
 
Please delete previous e-mail.
 
Thx.


From: Dennis L. Turner 
Sent: Monday, August 13, 2012 3:01 PM
To: 'Roth, Melinda D -FS'
Cc: 'sshafiqullah@fs.fed.us'
Subject: ADEQ COMMENTS----RE: Bio Mitigation 8/2 meeting notes
 
Please correct item at top of page three of attached draft; ADEQ did not commit to any monitoring. See
balloon comment to the side.
 
Also, please note other short comments.
 
************************************
Dennis L. Turner
ADEQ, Surface Water Section
1110 W. Washington St.
Phoenix, AZ 85007
 
 


From: Roth, Melinda D -FS [mailto:mroth@fs.fed.us] 
Sent: Monday, August 06, 2012 1:49 PM
To: Brian Powell (Brian.Powell@pima.gov); Congdon, Roger D -FS; daniel_j_moore@blm.gov; Dennis L.
Turner; Julia.Fonseca@pima.gov; JWindes@azgfd.gov; ohenderson@ci.sahuarita.az.us;
rcasavant@azstateparks.gov; scott_stonum@nps.gov; twade@azgfd.gov; jason_douglas@fws.gov;
Goldmann.Elizabeth@epamail.epa.gov; Jessop.Carter@epamail.epa.gov
Cc: Shafiqullah, Salek -FS; Sebesta, Deborah K -FS; abarclay@swca.com; Roth, Melinda D -FS
Subject: Bio Mitigation 8/2 meeting notes
 
For review and comment by August 15.  Thx.
 
Mindee Roth
Rosemont Copper Project Manager
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Proposed Rosemont Copper Project 



Cooperative Agencies Biology/Hydrology Mitigation Meeting 


Arizona Game and Fish Department Office 



555 North Greasewood Road 


Tucson, AZ 85745



August 2, 2012


Attendees (in person):



· U.S. Forest Service (USFS)


· Mindee Roth


· Salek Shafiqullah


· Debbie Sebesta



· U.S. Fish and Wildlife Service (USFWS)


· Jason Douglas


· Arizona Game and Fish Department



· John Windes



· Pima County


· Julia Fonseca


· Brian Powell


· SWCA


· Angela Barclay


 Attendees (by phone):



· USFS


· Roger Congdon



· Bureau of Land Management


· Dan Moore



· Environmental Protection Agency (EPA)


· Carter Jessop


· Elizabeth Goldman


· Arizona State Parks


· Bob Casavant



· Town of Sahuarita


· Orlanthia Henderson


Topics Discussed:


· Introductions, sign-in, agenda, background


· Larry prepared deliberative draft Mitigation (Conservation) Measures for Monitoring for Biological Resources for cooperating agencies and USFWS (dated 26 July 2012)



· Group A Mitigations (non-discretionary) on this list have been authorized by the Coronado National Forest to mitigate impacts disclosed under the National Environmental Policy Act (NEPA), and Mindee is preparing a letter to Rosemont Copper Company (RCC) for review and input.  


· She is also including Group B (Mitigations that should be discussed with USFWS regarding threatened and endangered species as conservation measures) in this letter and is letting RCC know they may be approached by cooperating agencies with additional mitigation measures (Group C – Mitigations recommended by the biological resources agency)



· The BOC
 should not rely on endowment funding and should go forward with or without financial support from RCC


· Aquatic biological needs and concerns


· USFS has asked cooperating agencies, the experts, for their input here



· The EPA inquired about coordination with the U.S. Army Corps of Engineers and how the biological mitigation/conservation measures may encompass/overlap with mitigation measures associated with the Clean Water Act Section 404 permit


· Need direct replacement for direct and indirect acreage lost and function lost



· USFWS also has 404 responsibilities



· The 2008 rule provides considerations and requirements for mitigation



· RCC could offer other patented lands for 404 compensatory mitigation



· USFWS has concerns over 



· Water quality and human/wildlife standards because they are not species-specific



· Surface water quality



· Need baseline data for springs, seeps, intermittent, and perennial streams, and wells to detect changes



· USFS has asked RCC for water quality data



· USFS recommends identifying points of concern at springs, seeps, and surface waters, bringing these into the hydrology model, and interpreting resulting impacts to biological resources



· Invasive species plan needs to include detecting new waters created by mines (inadvertently or not)



· Concerns over 



· Supposed 35% more copper than thought and how this would lengthen the operation time of the mine 



· Alteration of Barrel Alternative to dropping the heap leach pile and changes in impacts



· Need monitoring objectives and to define as much as possible now



· Mitigation fund should be commensurate with the amount of uncertainties



· How to mitigate groundwater drawdown? e.g. Cienega Creek and other waters off USFS lands


· Should look for opportunities at impaired areas that can be restored



· Purchase wells/water rights and convert from human to wildlife uses



· EPA suggested



· Need for perpetual maintenance



· Compensation must be self-sustaining



· Pima County suggested ways to increase water recharge in permeable structures while decreasing evaporation through the use of low-tech techniques over large areas may help recharge seeps and springs



· USFWS noted that any reintroduction of water to Cienega Creek would reinitiate formal consultation


· Current water-related mitigation and monitoring


· Replace human made source waters



· U.S. Geological Survey (USGS) gage site in Barrel Canyon will be monitored



· Davidson Canyon monitoring plan has been prepared


· Livestock grazing mitigation measures would transfer to future permittees



· Arizona Department of Environmental Quality will be monitoring
 surface water quality and macro-invertebrates at three locations on Cienega Creek (may be related to ESA compliance):



· Below Davidson Canyon



· Above Davidson Canyon



· In Upper Cienega Creek on BLM lands


· Dropping heap leach pile will result in use of 600-800 acre feet
 water per year



· Maybe this saved water (from CAP) could be used for mitigation



· Discussion


· Major theme of today’s meeting was the identification of the need for baseline data and a mitigation and monitoring plan (with clearly defined objectives) for the water quality and quantity of groundwater, surface water, seeps, and springs


· Other key themes:


· Salek requested input on locations, frequencies, seasons, and parameters for monitoring of key locations of concern (i.e., sensitive areas) that are important to wildlife concerns.  



· Need to identify and parameters to measure for surface water, groundwater, seeps, and springs to bring into hydrology model



· These locations could change over time and depending on previous monitoring results


· How can Aquifer Protection Permit monitoring of well data be used for biological monitoring?



· USFWS will rely on USGS for their hydrologic expertise



· We need to understand all implications of Rosemont’s recent Feasibility Study findings


· Uncertainties need to be closely monitored


· Groundwater quantity mitigation ideas – water replacement plans for seeps and springs, purchase and retire water rights, slow surface water flow to encourage groundwater recharge in the project area and in other areas within the watershed, remove or modify constructed surface water drainage structures post mine to encourage recharge


· Grazing permit administration may be important to the Section 7 consultation process.



· Monitoring data will need to be interpreted.



· Seep and spring replacement plan, identify other springs that could be restored to mitigate project impacts.



· Wrap-up


Action Items/Assignments:



· Mindee/Angela


· Draft meeting minutes and distribute to cooperating agencies for comments


· Cooperating Agencies 



· Provide comments on Larry’s deliberative draft Mitigation (Conservation) Measures for Monitoring for Biological Resources for cooperating agencies and USFWS (dated 26 July 2012) to Mindee by August 8, 2012



· Provide input on locations, frequencies, seasons, and parameters for monitoring of key locations of concern (i.e., sensitive areas) that are important to wildlife concerns by August 15, 2012.  


· Develop letter to RCC requesting additional mitigation (i.e., Group C of Larry’s document)


Outstanding Action Items/Assignments:



· Tim – Provide David Grandmaison’s SR83 road kill/culvert study data to Angela (SWCA)


· Angela/Mindee – follow-up on Pima County’s concern over groundwater drawdown impacts to seeps and springs that feed into Box Canyon 



· Larry – Ask someone at CNF to compare AGFD’s WSC list to species of greatest conservation need



�Is this the “Biological Oversight Committee”? acronym not defined in these minutes. 



�Is this a definite commitment (in accordance with ADEQ’s request in its Jan. 18, 2012 letter)?  Or just a reiteration of Rosemont’s 5 yr commitment, as started in the DEIS? 



�ADEQ did not commit to this. ADEQ stated its recommendation to the Coronado that these three locations should be monitored; both during the life of the mine and afterwards, as post-closure monitoring. (Oral communication and e-mail with Salek Shafiqullah, both dated July 31, 2012). 



This monitoring would be in support of developing baseline data and tracking impacts of the mine on groundwater/ surface water quality/ quantity (as is stated in first bullet below “Discussion” and in “Surface water quality” bullet, above. 



�Do you mean a savings of this amount per year? 



ADEQ p�rovided it remarks to Mindee late (sent Aug. 13, 2012). 
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520 388-8319
mroth@fs.fed.us
 


Go Cats!
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.


NOTICE: This e-mail (and any attachments) may contain PRIVILEGED OR CONFIDENTIAL information and is intended
only for the use of the specific individual(s) to whom it is addressed. It may contain information that is privileged
and confidential under state and federal law. This information may be used or disclosed only in accordance with law,
and you may be subject to penalties under law for improper use or further disclosure of the information in this e-
mail and its attachments. If you have received this e-mail in error, please immediately notify the person named
above by reply e-mail, and then delete the original e-mail. Thank you.
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From: Jones, Larry -FS
To: Upchurch, Jim -FS
Cc: Roth, Melinda D -FS; Everson, Beverley A -FS; angela barclay (abarclay@swca.com); Ruyle, Jennifer -FS
Subject: FWS letter
Date: Wednesday, May 23, 2012 4:39:53 PM
Attachments: InitialCommentsFWSDraftBARosemontMay2012.pdf


Jim--
 
I kept not running into you today, so in email form, here are the Cliff Notes of the FWS letter
received today.
 
In a nutshell, FWS believes (scanned letter attached) that for a ground-disturbing project the
magnitude of the proposed Rosemont project, conservation measures should be of a comparable
scale. Also, they met with AGFD and are completely on board with the CM recommendations
proposed by AGFD in the 6 April 2012 letter to us. For example, for Jaguar and Ocelot, they
recommend CMs to put overpasses, underpasses, and culverts along HWY 83 (0.9 mi for
overpasses and 0.2 mi for underpasses), following the recommendations for Arizona Wildlife
Linkages by Dr. Paul Beier et al., as well as a number of features in nearby areas. For Lesser Long-
nosed Bat, the loss of 200,000 to 300,000 agaves would need a comparable conservation measure.
They (especially AGFD) had a rather lengthy list of recommendations for aquatic species (e.g.,
mostly Las Cienegas National Conservation Area). Although many of the proposed CMs are large in
scale (and cost), I do not believe they would cause the effects determinations to be downgraded to
may affect, not likely to adversely affect. FWS concurred with me (and Ed Holloway) about not
including grazing management strategies as CMs, which Rosemont/WestLand proposed. The last
noteworthy thing was that they recommended we include CMs for Rosemont Talussnail, Yellow-
billed Cuckoo, and Northern Mexican Gartersnake, all of which are candidate species that will have
decisions in the near future (regarding federally listing). This was a bit of a surprise, as they
basically suggested we deal with those species if and when they get listed.
 
So, what I plan to do is send the FWS and AGFD letters to WestLand electronically, and ask that
they address all proposals. As soon as we can incorporate all CMs the Rosemont agrees to, the
sooner we can finish up the BA. Feel free to drop by and we can discuss in greater detail.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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From: Roth, Melinda D -FS
To: vboyne@swca.com
Cc: Sebesta, Deborah K -FS; Jones, Larry -FS
Subject: FW: July 24 meeting minutes
Date: Monday, August 06, 2012 11:33:37 AM
Attachments: biology mitigations meeting minutes 072412.doc


Victoria – for the record
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Monday, August 06, 2012 11:30 AM
To: Roth, Melinda D -FS
Subject: RE: July 24 meeting minutes
 
Looks good – attached is a revised version. I’ll wrap up the minutes from last week’s meeting
today.
 
Angela
^..^  ^..^
 
From: Roth, Melinda D -FS [mailto:mroth@fs.fed.us] 
Sent: Monday, August 06, 2012 8:25 AM
To: Angela Barclay
Subject: RE: July 24 meeting minutes
 
A couple of suggestions highlighted in yellow.  Thx.
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Saturday, August 04, 2012 4:36 PM
To: Jones, Larry -FS; Roth, Melinda D -FS
Subject: July 24 meeting minutes
 
Attached are the draft minutes for this meeting. Please review and let me know if you would like
me to make any changes.
 
Thanks!
 
Angela M.D. Barclay, M.S.
Senior Natural Resource Specialist


SWCA Environmental Consultants
343 West Franklin Street
Tucson, Arizona 85701
P 520.325.9194 | F 520.325.2033
 


Visit Our Website: http://www.swca.com  
Find us on Facebook: http://on.fb.me/SWCA-Environmental
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Proposed Rosemont Copper Project 



Third Cooperative Agencies Biology Mitigation Meeting 


Arizona Game and Fish Department Office 



555 North Greasewood Road 


Tucson, AZ 85745



July 24, 2012


Attendees:



· Forest Service (FS)


· Jim Upchurch



· Larry Jones



· Mindee Roth


· U.S. Fish and Wildlife Service (USFWS)


· Jason Douglas


· National Park Service


· Scott Stonum


· Pima County


· Julia Fonseca


· Brian Powell


· SWCA


· Angela Barclay


 


Topics Discussed:


· Introductions, sign-in


· Why we are here/overview-update on mitigation table


· Had two previous meetings on June 11 and July 9, 2012



· Have to quickly develop proposed mitigation measures for the EIS



· Larry met with Jim and Mindee and looked through mitigation measures



· Jim recognized value in cooperator group putting together a package to present additional suggested mitigation measures and approaching Rosemont for endowment


· Larry explained his interpretations of Jim’s ideas



· National Forest Management Act of 1976 covers Forest Service sensitive species and Management Indicator Species, but Pima County & Arizona Game and Fish Department (AGFD) also have concerns about impacts to the Sonoran Desert Conservation Plan and wildlife species of concern (WSC), respectively


· Consider setting up a bio-monitoring oversight committee (BOC)



· The Coronado National Forest (CNF) will 



· ask for a full-time implementation coordinator and possibly other support staff



· and require some implementation and monitoring



· Will need



· group of cooperating agencies for the larger monitoring effort



· and need funding/endowment and boundaries for funding the larger cooperating agency group



· Status of recent reports


· They continue to come in from RCC and WestLand and will be posted to the EIS website


· Larry brought hard copies of some recent reports to meeting


· Review mitigation table


· Need to bond in perpetuity (~100 years)



· Coleman’s coralroot and Arizona giant sedge mitigation should go into Biological Evaluation


· Questions and discussion with Forest Supervisor


· Ask for details on RCC’s plans to cover open water/process plans



· Will the CNF require mitigation for impacts to waters and associated habitat on their lands because they are surface resources?



· CNF will require on- and off-site hydrological monitoring



· At 7-8 wells identified in the Aquifer Protection Permit



· RCC also identified locations in Davidson Canyon and Cienega Creek



· Pima County has some monitoring locations


· US Geological Survey has portable monitoring equipment, but would need funding



· Pima County has concerns over groundwater drawdown in seeps and springs in and tributary to Box Canyon (e.g., Deering Spring)



· Who will review this next “internal draft” of the EIS?



· Jim is still deciding



· USFWS will be provided with another version of EIS for the Biological Assessment


· Next steps


· Larry will send out doodle poll to schedule next meeting that will be combination of biologists and hydrologists



· Meeting was later scheduled for Thursday, August 2, 2012, 8:30-11:30am, AGFD, 555 North Greasewood Road, Tucson



Action Items/Assignments:



· Jim



· Write letter to RCC asking for mitigation based on bio mitigation measures table/document


· Larry 


· Meet with Salek to discuss hydrology/biology issues and/or schedule a hydro/bio meeting to develop additional appropriate mitigation measures


· Ask someone at CNF to compare AGFD’s WSC list to species of greatest conservation need


· Cooperating Agencies 



· develop own letter to RCC asking for additional mitigation


Outstanding Action Items/Assignments:



· Tim - Provide David Grandmaison’s SR83 road kill/culvert study data to Angela (SWCA)


2
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From: Brian Lindenlaub
To: Jones, Larry -FS
Cc: angela barclay (abarclay@swca.com); Chris Garrett (cgarrett@swca.com); Kathy Arnold
Subject: Re: D-day delivery and status of Conservation Measures
Date: Friday, June 01, 2012 2:37:42 PM


Larry,


Yes, that's still the goal. We're obviously very interested in supporting you on your
deadline. Kathy Arnold and I are meeting now with CNF and SWCA on all the other
mitigation measures. We intend to finalize our review afterward. I will keep you
apprised either way.


Brian Lindenlaub
WestLand Resources, Inc.


On Jun 1, 2012, at 2:28 PM, "Jones, Larry -FS" <ljones02@fs.fed.us> wrote:


Hey Brian—
 
Where are we at with Conservation Measures—are you getting them to SWCA today
as planned? I’m still hoping for a D-Day (June 6) delivery of the BA, but SWCA will
need time for final editing and formatting and I will need to at least do a quickie
review. Thanks.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 


This electronic message contains information generated by the USDA
solely for the intended recipients. Any unauthorized interception of this
message or the use or disclosure of the information it contains may
violate the law and subject the violator to civil or criminal penalties. If
you believe you have received this message in error, please notify the
sender and delete the email immediately.
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From: Jones, Larry -FS
To: Angela Barclay
Cc: Stamer, Marc -FS
Subject: RE: BA addendum
Date: Wednesday, September 12, 2012 2:58:22 PM


Sorry, had to concentrate on the FWS/CNF coordination meeting and still catching up on email
traffic, but starting right about now, I am working on the EIS and BA addendum. I will be working at
home tomorrow, and in theory most of the rest of Sept and even Oct should be devoted to the
various Rosemont documents and duties. I’ll keep you posted, but you won’t see anything from me
before next week (heading out to Safford tomorrow afternoon). In fact I am shutting down email
now so I can get busy on this stuff!
 
--Larry
 
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Wednesday, September 12, 2012 2:11 PM
To: Jones, Larry -FS
Subject: RE: BA addendum
 
Hi Larry,
 
I might have time to get started on making changes to the resources reports tomorrow, so I
thought I’d see if you’d had a chance to review any of the EIS. I could make changes to the
beginning of the all the reports if you could provide me with comments up to Special Status Species
(bottom of page 29).
 
Thanks!
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Friday, September 07, 2012 7:41 AM
To: Angela Barclay
Subject: RE: BA addendum
 
Thanks, and yep I got the EIS attachment.
 
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Thursday, September 06, 2012 4:17 PM
To: Jones, Larry -FS
Subject: BA addendum
 
Larry,
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Below is a bulleted list of things that were changed in the EIS that we should consider including in
the BA addendum:
 


·         ACTION AREA
o    More detailed description of project and action areas
o    Project Description


§  Changes to preferred alternative (e.g., removal of heap leach, changes to
stormwater management, etc.)


o    Reclamation and Closure
§  Update based on new Preliminary Reclamation and Closure Plan


o    Mitigation Measures Incorporated into the Project Design
§  There may be a few changes to this section (e.g., new Preliminary Invasive


Species Management Plan)
·         ENVIRONMENTAL BASELINE


o    Biophysical Features
§  Update numbers of springs, etc. in action area and provide a new (or more


detailed?) figure of surface water in action/project area (Chris is going to
help with this)


o    Vegetation Communities            
§  Update acreages for all veg types
§  Replace old riparian text with new
§  Provide new veg figure


o    Existing Disturbances
§  Add info about past fires


·         FEDERALLY LISTED SPECIES…
o    Huachuca water umbel


§  Arizona Distribution and Abundance
·         With all the documented occurrences of this species in Cienega


Creek, may want to consider striking this sentence: “The majority of
plants in Arizona are found along the San Pedro River.”


o    Jaguar
§  Add heading and text for proposed critical habitat (PCH)
§  Replace figure 10 with figure showing PCH (and possibly associated text citing


Hatten et al. ?)
o    Southwestern willow flycatcher


§  Critical Habitat Designation
·         Add new PCH (July 2012) in Cienega Creek (?) and Empire Gulch
·         Revise figure 14 to reflect changes to PCH


·         EFFECTS ANALYSIS
o    Topographic, Hydrologic, and Vegetation Considerations


§  Update
o    Add impacts from dust and air pollutants, noise and vibrations, and artificial night


lighting
o    Species


§  Chiricahua leopard frog (CLF)







·         DIRECT AND INDIRECT EFFECTS
o    Add impacts from fugitive dust and air pollutants
o    Confirm # and locations fed by groundwater and which ones


would be indirectly impacted by groundwater drawdown
o    Remove the following text pertaining to primary constituent


elements (PCEs) because dust impacts to vegetation is only
expected to occur within the perimeter fence and there is
no designated critical habitat for CLF within the perimeter
fence.
§  “Cover vegetation at the edge of stock tanks…


increasing the exposure of tadpoles and adults to
vertebrate predation and desiccation (SWESAT
2008).”


o    Add description of potential impacts (noise) from rerouting
AZ Trail through Oak Creek Canyon.


§  Gila chub
·         DIRECT AND INDIRECT EFFECTS


o    Strike reference to impacts to water quality PCE including last
four sentences of last paragraph on page 109


§  Gila chub
·         DIRECT AND INDIRECT EFFECTS


o    Strike second paragraph on page 110 because storm water
flows are not expected to decrease in past the confluence
of Davidson Canyon with Cienega Creek


§  Jaguar
·         DIRECT AND INDIRECT EFFECTS


o    Add impacts from fugitive dust and air pollutants
o    Add acreages for direct and impacts to PCH and discuss


impacts to PCEs
·         DETERMINATION OF EFFECT


o    Add for PCH
§  Lesser long-nosed bat


·         DIRECT AND INDIRECT EFFECTS
o    Add impacts from fugitive dust and air pollutants


§  Ocelot
·         DIRECT AND INDIRECT EFFECTS


o    Add impacts from fugitive dust and air pollutants
§  Southwestern willow flycatcher


·         DIRECT AND INDIRECT EFFECTS
o    Add Empire Gulch to known locations within PCH that are


supported by groundwater (see page 121, last paragraph)
o    Add sentence about how project would impact insect prey


populations (PCE)
·         DETERMINATION OF EFFECT


o    Modify for PCH







·         LITERATURE CITED
o    Above changes will add several new references


·         APPENDIX B
o    Replace with current version (attached)


 
Other things to note:


·         In the BA we describe direct impacts as those that occur within the fenceline (which was
the perimeter fence) and now we describe direct impacts as those that occur within the
security, so our numbers between the two documents might not match up perfectly (e.g., #
of known CLF locations).


·         We may want to revisit Cumulative Effects for each species to make sure we’ve adequately
covered this.


 
Did you get my earlier email with the current version of the EIS attached? It was large, so I just
wanted to make sure.
 
Thanks!


 
Angela M.D. Barclay, M.S.
Senior Natural Resource Specialist


SWCA Environmental Consultants
343 West Franklin Street
Tucson, Arizona 85701
P 520.325.9194 | F 520.325.2033
 


Visit Our Website: http://www.swca.com  
Find us on Facebook: http://on.fb.me/SWCA-Environmental
See us on LinkedIn:  http://www.linkedin.com/company/swca-environmental-consultants
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From: Angela Barclay
To: Jones, Larry -FS
Subject: RE: touch bases on Rosemont BA.
Date: Tuesday, June 05, 2012 10:21:48 AM


Larry,
 
Regarding your comment #9 below - Just wanted to let you know that when I spoke to WestLand
they said they are preparing one document, a BE, for the relocation of the AZ trail to cover
threatened, endangered, and FS sensitive species.
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Tuesday, June 05, 2012 8:03 AM
To: Angela Barclay
Cc: Roth, Melinda D -FS; Upchurch, Jim -FS; Chris Garrett
Subject: RE: touch bases on Rosemont BA.
 
Thanks! Here is my input. Pretty simple. Sally forth to wrap this BA up and I will sign it as reviewer
and approver and finish up the Forest Supervisor letter.
 


1.       In case it doesn’t say it, make sure it says the AZ Trail relocation is a mitigation that will
take some time to determine placement, design, and planning, so even though a connected
action, there will be a separate BE and BA later for that.


2.       In the exec summary Table ES1, change effects determination to “May affect, not likely to
adversely affect” the MSO


3.       Under consultation history, the section about participants of meeting. Go ahead and leave
in…it is in project record anyway


4.       (FYI, I have the 1999 Rabinowitz paper if you need a copy, [p. 60, Jag Aff Env, Habitat])
5.       Comment AB84—about two waters to maintain CLF…last conservation measure…go ahead


and remove (p. 107)
6.       My page 109, line above cum eff for CLF, note that it is Lithobates tarahumarae (not Rana


anymore)
7.       P. 114. Jag species-specific conservation measure. No one ever answered if WestLand


spoke to AGFD about this, and they are probably not the resource to use, anyway, so please
reword “Rosemont Copper Company will contribute a total of $20,000 to inventory Jaguar
and Ocelot in the Santa Rita Mountains.”


8.       P. 116. Determination of effect for Jag. Go ahead and delete my track-change entry
9.       Same page, the footnote needs to mention a BA will be prepared (BE is sensitive species


only, and certainly the AZ Trail will go through LLNB, Jag, Ocelot habitat, at least). I had
heard WestLand was preparing the BA. I’m OK with that, but of course we will need to
review and sign off on.


10.   P 119, just above cum effects…I’m not sure of the answer…maybe you could check to see if
MSO CH coincides with the boundary of the Coronado NF, as it often does. If that is the
case, then you can make the point it is a political boundary not the boundary of PCE types,
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and lacks MSO PCEs.
 


 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Monday, June 04, 2012 4:10 PM
To: Jones, Larry -FS
Subject: RE: touch bases on Rosemont BA.
 
Larry,
 
Here you go!!! As black and white as I can get it. There are very few comment boxes left for you. I
tried to put your name in the beginning of the comment boxes that require your attention. The rest
are for editing.
 
As you can see we still have some work to do on the references. We will continue to work on them
as much as possible, but the sooner we get the document back from you the better so we can
incorporate them. We’ll do our best on this end to get the editing and formatting done for
Wednesday’s production, but it’s going to be really tight on timing!!!
 
Thanks,
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Monday, June 04, 2012 10:06 AM
To: Angela Barclay
Subject: RE: touch bases on Rosemont BA.
 
I’ve tried calling back, but only get answering machine (I was just in the powder room)…let’s not
wait to hear from WestLand…let’s keep playing fone tag…
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
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Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Jones, Larry -FS 
Sent: Monday, June 04, 2012 9:33 AM
To: angela barclay (abarclay@swca.com)
Cc: Ruyle, Jennifer -FS
Subject: touch bases on Rosemont BA.
 
Hi Angela—
 
Wanting to touch bases on Rosemont BA this morn for an update on what transpired Friday PM
and where we are at with the document. Please give me a call when you get in (or if working from
home). I’m around all day (and all week), but am mostly focusing on Forest Plan, as we have a
consultant traveling here to work with me on the DEIS. Brian L. already called me this morn and is
going to send me something on conservation measures. I also have a FOIA with a final deadline of
this week.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 


This electronic message contains information generated by the USDA solely for the intended
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information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Stamer, Marc -FS
To: Jim Tress
Cc: Roth, Melinda D -FS; Everson, Beverley A -FS; Jones, Larry -FS
Subject: RE: I really need the CMs etc by COB today
Date: Wednesday, January 16, 2013 11:49:58 AM


Thank you Jim for providing the requested information as soon as possible.  As you are well aware,


this information is important to meet required deadlines for the meeting on January 23rd.  Cheers
 
Marc Stamer
Wildlife and Rare Plant Program Manager
Forest BAER Coordinator
Coronado National Forest
300 W. Congress
Tucson, AZ 85701
Office:  (520)388-8374
Cell:  (520)664-4844
Fax:  (520)388-8305
 
 
 
From: Jim Tress [mailto:jtress@westlandresources.com] 
Sent: Wednesday, January 16, 2013 11:39 AM
To: Jones, Larry -FS; Brian Lindenlaub
Cc: Stamer, Marc -FS
Subject: RE: I really need the CMs etc by COB today
 
Larry – Focused on it today.  Will have it to you Thursday – hopefully early am.
 
Jim Tress | Principal
WestLand Resources, Inc.
4001 E Paradise Falls Drive | Tucson, AZ 85712
Office: (520) 206-9585 | Fax: (520) 206-9518
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Wednesday, January 16, 2013 10:55 AM
To: Jim Tress; Brian Lindenlaub
Cc: Stamer, Marc -FS
Subject: I really need the CMs etc by COB today
Importance: High
 
Jim and Brian--
 
I have a meeting with Jim on Friday and the hope is that we can hammer out any issues with
Conservation Measures then…and if so, maybe we can barely squeak by with a Supplemental
Biological Assessment to hand out on Wednesday’s meeting next week…or at least have a clean
conservation measures packet. If we are to progress on consultation, we really need to get the SBA
to FWS. ASAP. COB today really means by SOB tomorrow morn. I think I can check my work emails
from home, where I will most likely be tomorrow (I telework Mon and Thurs, schedule permitting)



mailto:/O=MMS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=STAMER, MARC645FAF50-36A9-40A6-A507-1B9E39462986

mailto:jtress@westlandresources.com

mailto:mroth@fs.fed.us

mailto:beverson@fs.fed.us

mailto:ljones02@fs.fed.us

mailto:ljones02@fs.fed.us





…and then I can go over and clean up CMs. I do have an appointment tomorrow so have to leave
around 1300. Thanks!
 
--LLCJ
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delete the email immediately.








From: Angela Barclay
To: Jones, Larry -FS
Subject: BA addendum
Date: Thursday, September 06, 2012 4:18:50 PM
Attachments: AGFD 2012 Special Status Species for bio anlaysis area.xlsx


Larry,
 
Below is a bulleted list of things that were changed in the EIS that we should consider including in
the BA addendum:
 


·         ACTION AREA
o    More detailed description of project and action areas
o    Project Description


§  Changes to preferred alternative (e.g., removal of heap leach, changes to
stormwater management, etc.)


o    Reclamation and Closure
§  Update based on new Preliminary Reclamation and Closure Plan


o    Mitigation Measures Incorporated into the Project Design
§  There may be a few changes to this section (e.g., new Preliminary Invasive


Species Management Plan)
·         ENVIRONMENTAL BASELINE


o    Biophysical Features
§  Update numbers of springs, etc. in action area and provide a new (or more


detailed?) figure of surface water in action/project area (Chris is going to
help with this)


o    Vegetation Communities            
§  Update acreages for all veg types
§  Replace old riparian text with new
§  Provide new veg figure


o    Existing Disturbances
§  Add info about past fires


·         FEDERALLY LISTED SPECIES…
o    Huachuca water umbel


§  Arizona Distribution and Abundance
·         With all the documented occurrences of this species in Cienega


Creek, may want to consider striking this sentence: “The majority of
plants in Arizona are found along the San Pedro River.”


o    Jaguar
§  Add heading and text for proposed critical habitat (PCH)
§  Replace figure 10 with figure showing PCH (and possibly associated text citing


Hatten et al. ?)
o    Southwestern willow flycatcher


§  Critical Habitat Designation
·         Add new PCH (July 2012) in Cienega Creek (?) and Empire Gulch
·         Revise figure 14 to reflect changes to PCH
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rosemont_2012


			Special Status Species within the Rosemont Project Area


			NAME			COMMON NAME			ESA			USFS			BLM			STATE


			Agosia chrysogaster chrysogaster			Gila Longfin Dace			SC			S			S


			Ammodramus savannarum ammolegus			Arizona grasshopper sparrow						S			S


			Aspidoscelis burti stictogrammus			Giant Spotted Whiptail			SC			S


			Baiomys taylori			Northern Pygmy Mouse						S


			Bat Colony


			Buteo nitidus maxima			Northern Gray Hawk			SC			S						WSC


			Carex ultra			Arizona Giant Sedge						S			S


			CH for Gila intermedia			Designated Critical Habitat for Gila chub


			CH for Lithobates chiricahuensis			Designated Critical Habitat for Chiricahua leopard frog


			CH for Strix occidentalis lucida			Designated Critical Habitat for Mexican spotted owl


			Choeronycteris mexicana			Mexican Long-tongued Bat			SC			S			S			WSC


			Coccyzus americanus			Yellow-billed Cuckoo (Western U.S. DPS)			PS:C			S						WSC


			Coryphantha scheeri var. robustispina			Pima Pineapple Cactus			LE									HS


			Echinomastus erectocentrus var. erectocentrus			Needle-spined Pineapple Cactus			SC									SR


			Empidonax traillii extimus			Southwestern Willow Flycatcher			LE									WSC


			Erigeron arisolius			Arid Throne Fleabane						S


			Eriogonum capillare			San Carlos Wild-buckwheat			SC									SR


			Gila intermedia			Gila Chub			LE									WSC


			Gopherus agassizii (Sonoran Population)			Sonoran Desert Tortoise			C			S						WSC


			Graptopetalum bartramii			Bartram Stonecrop			SC			S			S			SR


			Heloderma suspectum suspectum			Reticulate Gila Monster						S


			Heterotheca rutteri			Huachuca Golden Aster			SC			S			S


			Hexalectris revoluta			Chisos Coral-root						S


			Lasiurus blossevillii			Western Red Bat						S						WSC


			Leptonycteris curasoae yerbabuenae			Lesser Long-nosed Bat			LE									WSC


			Lilaeopsis schaffneriana var. recurva			Huachuca Water-umbel			LE									HS


			Lithobates chiricahuensis			Chiricahua Leopard Frog			LT									WSC


			Muhlenbergia dubioides			Box Canyon Muhly						S


			Muhlenbergia xerophila			Weeping Muhly						S


			Pectis imberbis			Beardless Chinch Weed			SC			S


			Physalis latiphysa			Broad-leaf Ground-cherry						S


			Poeciliopsis occidentalis occidentalis			Gila Topminnow			LE									WSC


			Rana yavapaiensis			Lowland Leopard Frog			SC			S			S			WSC


			Reithrodontomys fulvescens			Fulvous Harvest Mouse						S


			Reithrodontomys montanus			Plains Harvest Mouse						S


			Rincon - Santa Rita - Whetstone Linkage Design			Wildlife Corridor


			Santa Rita - Tumacacori Linkage Design			Wildlife Corridor


			Sceloporus slevini			Slevin's Bunchgrass Lizard						S			S


			Senticolis triaspis intermedia			Northern Green Ratsnake						S


			Sigmodon ochrognathus			Yellow-nosed Cotton Rat			SC			S


			Sonorella rosemontensis			Rosemont Talussnail			C


			Thamnophis eques megalops			Northern Mexican Gartersnake			C			S						WSC


			Tragia laciniata			Sonoran Noseburn						S





AGFD, HDMS	&P	&D










·         EFFECTS ANALYSIS
o    Topographic, Hydrologic, and Vegetation Considerations


§  Update
o    Add impacts from dust and air pollutants, noise and vibrations, and artificial night


lighting
o    Species


§  Chiricahua leopard frog (CLF)
·         DIRECT AND INDIRECT EFFECTS


o    Add impacts from fugitive dust and air pollutants
o    Confirm # and locations fed by groundwater and which ones


would be indirectly impacted by groundwater drawdown
o    Remove the following text pertaining to primary constituent


elements (PCEs) because dust impacts to vegetation is only
expected to occur within the perimeter fence and there is
no designated critical habitat for CLF within the perimeter
fence.
§  “Cover vegetation at the edge of stock tanks…


increasing the exposure of tadpoles and adults to
vertebrate predation and desiccation (SWESAT
2008).”


o    Add description of potential impacts (noise) from rerouting
AZ Trail through Oak Creek Canyon.


§  Gila chub
·         DIRECT AND INDIRECT EFFECTS


o    Strike reference to impacts to water quality PCE including last
four sentences of last paragraph on page 109


§  Gila chub
·         DIRECT AND INDIRECT EFFECTS


o    Strike second paragraph on page 110 because storm water
flows are not expected to decrease in past the confluence
of Davidson Canyon with Cienega Creek


§  Jaguar
·         DIRECT AND INDIRECT EFFECTS


o    Add impacts from fugitive dust and air pollutants
o    Add acreages for direct and impacts to PCH and discuss


impacts to PCEs
·         DETERMINATION OF EFFECT


o    Add for PCH
§  Lesser long-nosed bat


·         DIRECT AND INDIRECT EFFECTS
o    Add impacts from fugitive dust and air pollutants


§  Ocelot
·         DIRECT AND INDIRECT EFFECTS


o    Add impacts from fugitive dust and air pollutants
§  Southwestern willow flycatcher







·         DIRECT AND INDIRECT EFFECTS
o    Add Empire Gulch to known locations within PCH that are


supported by groundwater (see page 121, last paragraph)
o    Add sentence about how project would impact insect prey


populations (PCE)
·         DETERMINATION OF EFFECT


o    Modify for PCH
·         LITERATURE CITED


o    Above changes will add several new references
·         APPENDIX B


o    Replace with current version (attached)
 
Other things to note:


·         In the BA we describe direct impacts as those that occur within the fenceline (which was
the perimeter fence) and now we describe direct impacts as those that occur within the
security, so our numbers between the two documents might not match up perfectly (e.g., #
of known CLF locations).


·         We may want to revisit Cumulative Effects for each species to make sure we’ve adequately
covered this.


 
Did you get my earlier email with the current version of the EIS attached? It was large, so I just
wanted to make sure.
 
Thanks!


 
Angela M.D. Barclay, M.S.
Senior Natural Resource Specialist


SWCA Environmental Consultants
343 West Franklin Street
Tucson, Arizona 85701
P 520.325.9194 | F 520.325.2033
 


Visit Our Website: http://www.swca.com  
Find us on Facebook: http://on.fb.me/SWCA-Environmental
See us on LinkedIn:  http://www.linkedin.com/company/swca-environmental-consultants
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http://on.fb.me/SWCA-Environmental

http://www.linkedin.com/company/swca-environmental-consultants






From: Jones, Larry -FS
To: jim tress (jtress@westlandresources.com); brian lindenlaub (blindenlaub@westlandresources.com)
Cc: Stamer, Marc -FS
Subject: I really need the CMs etc by COB today
Date: Wednesday, January 16, 2013 10:55:22 AM
Importance: High


Jim and Brian--
 
I have a meeting with Jim on Friday and the hope is that we can hammer out any issues with
Conservation Measures then…and if so, maybe we can barely squeak by with a Supplemental
Biological Assessment to hand out on Wednesday’s meeting next week…or at least have a clean
conservation measures packet. If we are to progress on consultation, we really need to get the SBA
to FWS. ASAP. COB today really means by SOB tomorrow morn. I think I can check my work emails
from home, where I will most likely be tomorrow (I telework Mon and Thurs, schedule permitting)
…and then I can go over and clean up CMs. I do have an appointment tomorrow so have to leave
around 1300. Thanks!
 
--LLCJ
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From: Jones, Larry -FS
To: Chris Garrett
Cc: Roth, Melinda D -FS; Everson, Beverley A -FS; Angela Barclay
Subject: RE: Monday biology meeting - thoughts
Date: Thursday, June 07, 2012 8:54:32 AM


Chris and Angela--
 
Actually, my thoughts were completely the same as yours, so I’m on it. Thanks for the support and
input. Most of that will be discussed in my opening statement. And starting off I will have the
“treat your fellow professionals with respect” opening line…I was actually quite surprised with
someone going on the attack before we even started the meeting (a “cooperators” meeting, at
that!).
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Chris Garrett [mailto:cgarrett@swca.com] 
Sent: Thursday, June 07, 2012 7:40 AM
To: Jones, Larry -FS
Cc: Roth, Melinda D -FS; Everson, Beverley A -FS; Angela Barclay
Subject: Monday biology meeting - thoughts
 
Hi Larry –
 
Angela and I were talking about the BA yesterday, and she mentioned the pushback you’ve gotten
from some of the cooperators about Monday’s meeting, in particular the feeling that it’s not worth
the effort because the Forest can’t force Rosemont to enact non-T&E conservation measures.
 
Two thoughts:
 
First, I think that their viewpoint is understandable but completely off-base.  It’s true that there
restrictions on what the Forest can and cannot require, but it’s hardly a lost cause.   We’ve had
discussions with Jim lately about what the Forest actually can require (primarily concerning the AZ
Trail) and it boils down to “reasonable mitigation”.   The Forest absolutely has the authority to
require reasonable mitigation, and I suspect that some of the conservation measures/mitigation
measures that would come out of Monday’s meeting could probably meet that standard.   In fact,
the decision of what’s “reasonable” is not one that can or should be made on Monday.   That
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decision is one that needs to be ultimately made by Jim—the point of Monday’s meeting would
really be to provide him a list of mitigation measures to consider.   It’s really a brainstorming
session more than anything, and while it ought to be realistic, it shouldn’t be restricted by guesses
about what Jim may or may not decide.
 
In any case, there’s another category of mitigation that’s even more inclusive—mitigation that the
Forest can’t “require” but that the proponent could agree to do anyway.   I know the common
viewpoint is that no proponent would ever do that, but the fact is there are actually quite a few
things Rosemont has agreed to for mitigation that are purely voluntary.   I wouldn’t expect they
would agree to everything, but it certainly isn’t a lost cause to present them with options, even if
Jim has determined he can’t require that they implement those options.
 
Bottom line—it’s definitely still a worthwhile exercise, with the intent of improving the project.
 
 
Second, my gut feeling is that we ought to start the meeting on Monday with the above
information, so that everybody knows the context of the discussion.
 
Any thoughts?
 


-          C
 
Chris Garrett, P.HGW.
Professional Hydrologist - Ground Water
Tucson Office Director (Acting)
 


 








From: Jones, Larry -FS
To: Calhoun, Jean
Cc: JWindes@azgfd.gov; mike martinez (Mike_Martinez@fws.gov); jason_douglas@fws.gov
Subject: RE: Conservation Meeting Time
Date: Friday, December 14, 2012 10:42:57 AM


We spoke about this the other day and decided I need to actually be working on the Supplemental
Biological Assessment rather than meeting about it right now, so that I can get it out for comments
before finalizing (e.g., finalish conservation measures as written, would need to be vetted through
Rosemont and Jim prior to sharing it with FWS and AGFD). If the need arises to have a meeting


before Jan 23rd, I may do that after a draft SBA is ready.
 
--LLCJ
 
 
From: Calhoun, Jean [mailto:jean_calhoun@fws.gov] 
Sent: Thursday, December 13, 2012 9:49 AM
To: Jones, Larry -FS
Cc: JWindes@azgfd.gov; mike martinez (Mike_Martinez@fws.gov); jason_douglas@fws.gov
Subject: Re: Conservation Meeting Time
 
Larry- folks are welcome to join us at our office.  I heard from Jim that he was hoping for a
meeting earlier in January?
Let us know, thanks.
Jean


On Wed, Dec 12, 2012 at 3:58 PM, Jones, Larry -FS <ljones02@fs.fed.us> wrote:
John and FWS:
 
I think I sent out a message with 0900 as starting time on Jan 23, but hadn’t sent out an
agenda or clinched to venue yet, so is your place still available? I haven’t heard from FWS,
so if you guys would rather host the meeting (e.g., easier access to your taxa leads), please let
us know; otherwise, I think we can take John up on his offer.
 
--LLC Jones
 
 
From: John Windes [mailto:JWindes@azgfd.gov] 
Sent: Tuesday, December 11, 2012 3:03 PM
To: Jones, Larry -FS
Subject: Conservation Meeting Time
 
Do we have a time and confirmed place for the Conservation Measures Meeting?
 
John Windes
Wildlife Habitat Program Manager
Arizona Game & Fish Department
Tucson Regional Office
555 N. Greasewood
Tucson, AZ 85745
(ph)  520-388-4442
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(fax) 520-628-5080
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
 








From: Angela Barclay
To: Brian Powell
Cc: Jones, Larry -FS
Subject: RE: Coop agency bio mitigation meeting table (July 9 draft) for Rosemont
Date: Thursday, July 12, 2012 8:54:34 AM
Attachments: Mitigation and Monitoring Recommendations for the Rosemont Copper Project AB.doc


Brian,
 
I have recommended some minor changes – one is whether we should include all the cooperating
agencies that were invited to the meetings, or specify that the ones you listed are the ones that
attended meetings/provided input.
 
Thanks!
 
Angela
^..^  ^..^
 
From: Brian Powell [mailto:Brian.Powell@pima.gov] 
Sent: Wednesday, July 11, 2012 4:58 PM
To: 'Jones, Larry -FS'; brocious@base.sao.arizona.edu; cbeck@azdot.gov; daniel_j_moore@blm.gov;
dt1@azdeq.gov; David.Jacobs@azag.gov; falco@cfa.harvard.edu; gfleming@asmi.az.gov; Julia Fonseca;
JWindes@azgfd.gov; karen.howe@tonation-nsn.gov; david.stine.1@ang.af.mil; safabritz@azwater.gov;
lee.allison@azgs.az.gov; Leslie.Ethen@tucsonaz.gov; LSwartzbaugh@asmi.az.gov;
Marjorie.E.Blaine@usace.army.mil; nicole.ewing-gavin@tucsonaz.gov; ohenderson@ci.sahuarita.az.us;
rcasavant@azstateparks.gov; rsejkora@azstateparks.gov; stahle@ci.sahuarita.az.us; TEmery@azdot.gov;
scott_stonum@nps.gov; darla_sidles@nps.gov; Nicole Fyffe; twade@azgfd.gov; Roth, Melinda D -FS;
Angela Barclay; jeff sorensen (jsorensen@azgfd.gov); Jonathan Rigg; jeff simms
(Jeff_Simms@blm.gov); Marcia_Radke@blm.gov; scott_stonum@nps.gov; lpollock@azgfd.gov;
jason_douglas@fws.gov
Subject: RE: Coop agency bio mitigation meeting table (July 9 draft) for Rosemont
 
Please see the attached file for my summary of the recommendations and concerns raised
thus far in our biological mitigation and monitoring discussions.  Please send me suggested
changes and/or additions. 
 
Brian Powell 
Program Manager
Pima County Office of Sustainability and Conservation
201 N. Stone Ave, 6th Floor, RM 629
Tucson, AZ 85701 
Office Phone: 520.740.6440
Fax: 520.243.1610
brian.powell@pima.gov 
 


From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Tuesday, July 10, 2012 11:33 AM
To: brocious@base.sao.arizona.edu; cbeck@azdot.gov; daniel_j_moore@blm.gov; dt1@azdeq.gov;
David.Jacobs@azag.gov; falco@cfa.harvard.edu; gfleming@asmi.az.gov; Julia Fonseca;
JWindes@azgfd.gov; karen.howe@tonation-nsn.gov; david.stine.1@ang.af.mil; safabritz@azwater.gov;
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Biological Mitigation and Monitoring Recommendations by the Cooperating Agencies for the Rosemont Copper Project


Draft



July 10, 2012



For the last few years, the U.S. Forest Service has been working with a group of cooperating agencies tasked with the review of various aspects of the proposed Rosemont mine.  More recently, the Forest Service has invited a subset of representatives from the cooperating agencies (Bureau of Land Management, Pima County, Arizona Game and Fish Department, Arizona State Parks, National Park Service, U.S. Fish and Wildlife Service
) to develop recommendations for the mine’s biological mitigation and monitoring.  According to the President’s Council on Environmental Quality (CEQ) memo to federal departments regarding mitigation (dated January 14, 2011), the “CEQ encourages agencies to commit to mitigation to achieve environmentally preferred outcomes, particularly when addressing unavoidable adverse environmental impacts.”  Mitigation can include a host of activities, including avoidance, minimization, restoration, rectification, as well as more traditional on and off-site mitigation activities such as conservation easement or protection of groundwater rights.    


The group is to forward recommendations onto Forest Supervisor Jim Upchurch for consideration prior to the release of the final EIS for the mine.  Though the Forest Service is leading the meetings, the group has implicitly and (in the case of the U.S. Fish and Wildlife Service) explicitly recognized that mitigation opportunities exist through the authorities of other agencies (e.g., BLM, Fish and Wildlife Service, Army Corps of Engineers) and that recommendations by the group can be also be adopted through  those regulatory entities.  The mitigation and monitoring group has met twice since early June 2012.    



The following summarizes the breadth of topics, criteria, and recommendations that has come out of the last two meetings.  Central to the group’s deliberations was that there would be no net loss of biological and associated resources. The group was unanimous in the assertion that the scope of the biological mitigation be commensurate with the scope of the impacts, at least as they relate to biological and associated resources, including—and in addition to—listed species.  (Here, associated resources include supporting physical features such as springs).  A complete list of resources of concerns is being compiled by Larry Jones.  Resources of interest include listed species, vegetation communities, trees (an estimated 30,000 by one count), and critical physical resources such as springs. 


No net loss can be achieved using a variety of tools, including off-site mitigation lands, restoration of lands both off and on Forest Service lands, and on-site reclamation of the mine site.  Examples of mitigation opportunities for a resource such as a spring include restoration of springs within the Cienega Creek watershed to restore proper functioning or relinquish water rights to springs and provide alternative source of water for cattle.  In another example, it is estimated that the proposed project will result in the loss of 200,000-300,000 agave plants.  The group identified both on-site and off-site measures that could ensure the replacement or permanent protection of a commensurate number of agave plants.  No net loss will be a difficult standard to achieve without off-site mitigation lands, but for each of the resources of interest, the group was able to offer realistic and achievable solutions to avoid, minimize, and mitigate for the mine’s impacts to biological resources.     



The following points were brought up repeatedly in the group’s discussions: 



· Timing of mitigation and monitoring planning.  According to the President’s CEQ memo, agencies “must include mitigation measures…among the alternatives when preparing an EIS.  Each EIS must contain a section analyzing the environmental consequences of the proposed action and its alternative, including [m]eans to mitigate adverse environmental impacts.” Further, the CEQ states that “agencies rely on mitigation to reduce adverse environmental impacts as part of the planning process…before making a determination about the significance of the environmental impacts.” The group understands that this is the intent of the current set of mitigation and monitoring meetings, but there is serious concern among participants that the timing of the final EIS will preclude a well-developed strategy.  In short, this group should have been convened months, if not years, ago.  Central to the concern about “9th Inning” timing is the lack of dedicated staff or consultants to draft a mitigation and monitoring plan commensurate with the spatial and temporal loss of the area’s biological resources.  In addition, concern was raised about the following item: 


· Identification of information gaps and uncertainties.  For each resource discussed, the group often felt hampered by the lack of information on the distribution, demographic, and/or population dynamics of key resources, particularly in areas outside of the mine footprint where compensatory mitigation might occur.  There was also interest in mitigation activities that might dovetail with existing planning and restoration efforts in the region.  The group understands that uncertainty will always exist regarding the distribution and other characteristic of key resources, and in many cases, this information does exist.  The group indentified a need as being a comprehensive collection of this information and a summary of key uncertainties that should be addressed either prior to the final EIS, or bonded with sufficient resources to ensure that key uncertainties are adequately addressed.  


· Monitoring is implied throughout and should be linked to management actions.  The group felt that monitoring activities should be an inherent part of each mitigation activity, unless noted otherwise.  This type of monitoring is known as effectiveness monitoring.  The group also felt that it will be important to consider a set of planning processes and commensurate bonding capabilities for monitoring information to address adaptive management actions.  That is, as conditions change (and are described via the monitoring program), then management action(s) can help mitigate or reverse negative impacts.  Adaptive management is a challenging endeavor and can fail if not developed property.  Once again, an explicit and well thought-out planning process must be put into place prior to the final EIS.  If a process is not developed prior to the final EIS, then a greater bonding capacity should be required to account for the resource and management uncertainties inherent in the scale of the mine’s impact on biological resources.  The group also recommended that a panel of experts to oversee monitoring and adaptive management programs.  


�Possibly more? These are just the ones who have participated in our meetings.











lee.allison@azgs.az.gov; Leslie.Ethen@tucsonaz.gov; LSwartzbaugh@asmi.az.gov;
Marjorie.E.Blaine@usace.army.mil; nicole.ewing-gavin@tucsonaz.gov; ohenderson@ci.sahuarita.az.us;
rcasavant@azstateparks.gov; rsejkora@azstateparks.gov; stahle@ci.sahuarita.az.us;
TEmery@azdot.gov; scott_stonum@nps.gov; darla_sidles@nps.gov; Nicole Fyffe; twade@azgfd.gov;
Roth, Melinda D -FS; angela barclay (abarclay@swca.com); jeff sorensen (jsorensen@azgfd.gov);
jonathan rigg (jrigg@swca.com); Brian Powell; jeff simms (Jeff_Simms@blm.gov);
Marcia_Radke@blm.gov; scott_stonum@nps.gov; lpollock@azgfd.gov; jason_douglas@fws.gov
Subject: RE: Coop agency bio mitigation meeting table (July 9 draft) for Rosemont
 
Co-op agency biologists for proposed Rosemont project (note: some of you may not be biologists,
but are the contacts for your coop agencies):
 
During our meeting yesterday, we worked on the coop agency bio resources mitigation
recommendation table (thanks John and Brian for typing!). It is attached, as some folks requested
to have it in its current form. However, I am reworking it (but will give a new filename) to reduce
the number of rows by consolidating, working on a new sort/group scheme, and fleshing out the
mitigations as I understand the intent from yesterday’s meeting, in order to have a more concise
and presentable product for our Forest Supervisor. Angela and I already thought of a couple
missing mitigation measures, so if you think of something we missed, please send it my way. Also,
if we did not capture some of your earlier comments from your agencies in the form of
mitigations, please resubmit to me for this table (with tens of thousands of comments it is difficult
to keep track of all that was said over the years).
 
Angela will be sending out the minutes and Brian will work on a 1-2 page process paper for
recommendations of the cooperating agencies for us to review.
 
The next biology mitigation meeting for coop agencies is 800-1100, Tuesday July 24, 2012. Several
of us have afternoon engagements, so that needs to be a pre-lunch meeting. Thanks for
everyone’s help!
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Jones, Larry -FS 
Sent: Wednesday, June 20, 2012 8:12 AM
To: brocious@base.sao.arizona.edu; cbeck@azdot.gov; daniel_j_moore@blm.gov; dt1@azdeq.gov;
David.Jacobs@azag.gov; falco@cfa.harvard.edu; gfleming@asmi.az.gov; Julia.Fonseca@pima.gov;
JWindes@azgfd.gov; karen.howe@tonation-nsn.gov; david.stine.1@ang.af.mil; safabritz@azwater.gov;
lee.allison@azgs.az.gov; Leslie.Ethen@tucsonaz.gov; LSwartzbaugh@asmi.az.gov;
Marjorie.E.Blaine@usace.army.mil; nicole.ewing-gavin@tucsonaz.gov; ohenderson@ci.sahuarita.az.us;







rcasavant@azstateparks.gov; rsejkora@azstateparks.gov; stahle@ci.sahuarita.az.us;
TEmery@azdot.gov; scott_stonum@nps.gov; darla_sidles@nps.gov; Nicole.Fyffe@pima.gov;
twade@azgfd.gov; Roth, Melinda D -FS; angela barclay (abarclay@swca.com); jeff sorensen
(jsorensen@azgfd.gov); jonathan rigg (jrigg@swca.com); Brian Powell (Brian.Powell@pima.gov); jeff
simms (Jeff_Simms@blm.gov); Marcia_Radke@blm.gov; scott_stonum@nps.gov; lpollock@azgfd.gov;
jason_douglas@fws.gov
Cc: Ruyle, Jennifer -FS; Everson, Beverley A -FS; Upchurch, Jim -FS
Subject: Coop agency bio mitigation meeting table (July 9 draft) for Rosemont
 
Co-op agencies for proposed Rosemont project
 
Mark your calendars for the second cooperating agencies biological resources mitigation for
proposed Rosemont copper mine meeting. Monday, 9 July 2012, at 9:00 AM, for the whole day,
with an hour break for lunch. I will try to clinch AGFD office or some other non-federal building
venue and send an agenda around (along with the mitigation table, when it is ready). Angela
Barclay will send notes/minutes from the previous meeting. Your doodle-poll response was your
RSVP, but if you did not participate in the poll, but plan to attend, please let me know. Thanks!
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 


This electronic message contains information generated by the USDA solely for the
intended recipients. Any unauthorized interception of this message or the use or disclosure
of the information it contains may violate the law and subject the violator to civil or
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From: Angela Barclay
To: Jones, Larry -FS
Subject: RE: Rosemont Conservation Measures Summary
Date: Monday, April 30, 2012 12:08:01 PM


Hi Larry,
 
Have you had a chance to review WestLand’s conservation measures? Would you like me to insert
them into the BA?
 
Thanks,
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Friday, April 27, 2012 1:37 PM
To: Angela Barclay
Cc: Roth, Melinda D -FS
Subject: RE: Rosemont Conservation Measures Summary
 
Thanks. I hadn’t received it. And…wow…I totally did not say that we would transmit BA to FWS the
afternoon of the day I get a draft to review!
 
After talking to Mindee, we should try to make the submittal to FWS mid-May, which is what her
timeline indicates. That will be pretty tight since the Madrean Archipelago meeting is almost the
entire first week of May (I am giving a presentation, submitting a paper, chairing two sessions, and
setting up a SW PARC booth…and would otherwise be exceedingly bummed if I had to miss that).
Will you and/or Eleanor have ample time to work on the BA for the first two weeks of May?
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Thursday, April 26, 2012 9:07 AM
To: Jones, Larry -FS
Subject: FW: Rosemont Conservation Measures Summary
 
Good morning Larry,



mailto:abarclay@swca.com
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I received this from WestLand this morning. Not sure if you received it so I am forwarding to you.
I’m concerned about his reference to the submittal schedule – do we need to talk today?
 
Thanks,
 
Angela
^..^  ^..^
 
From: Brian Lindenlaub [mailto:blindenlaub@westlandresources.com] 
Sent: Thursday, April 26, 2012 8:42 AM
To: Angela Barclay
Cc: Kathy Arnold; Jim Tress
Subject: Rosemont Conservation Measures Summary
 
Angela,
 
Please find attached both a PDF and MS Word copy of the Rosemont Conservation Measures Summary.
We have written them with the idea that they could be readily inserted into your BA as part of the
project description. After speaking with Larry Jones yesterday, we understand that if he can have a
draft of the BA tomorrow morning he could have the final over to the USFWS as soon as that
afternoon.
 
I will call you directly to discuss.
 
Regards,
Brian Lindenlaub
WestLand Resources, Inc.


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: John Windes
To: Jones, Larry -FS; brocious@base.sao.arizona.edu; cbeck@azdot.gov; daniel_j_moore@blm.gov;


dt1@azdeq.gov; David.Jacobs@azag.gov; falco@cfa.harvard.edu; gfleming@asmi.az.gov;
Julia.Fonseca@pima.gov; karen.howe@tonation-nsn.gov; david.stine.1@ang.af.mil; safabritz@azwater.gov;
lee.allison@azgs.az.gov; Leslie.Ethen@tucsonaz.gov; LSwartzbaugh@asmi.az.gov;
Marjorie.E.Blaine@usace.army.mil; nicole.ewing-gavin@tucsonaz.gov; ohenderson@ci.sahuarita.az.us;
rcasavant@azstateparks.gov; rsejkora@azstateparks.gov; stahle@ci.sahuarita.az.us; TEmery@azdot.gov;
scott_stonum@nps.gov; darla_sidles@nps.gov; Nicole.Fyffe@pima.gov; Tim Wade; jason_douglas@fws.gov


Cc: Roth, Melinda D -FS; Everson, Beverley A -FS; Upchurch, Jim -FS; abarclay@swca.com; cgarrett@swca.com
Subject: RE: June 11 set for Rosemont Coop Agency Sensitive Species meeting
Date: Wednesday, May 30, 2012 4:23:41 PM


The venue is clinched.  Here is a Google Map link to our office.  Which is at 555 N. Greasewood
Road, Tucson, AZ 85745.  Take Speedway west from I-10 to Greasewood, turn south on
Greasewood and we are right across from Pima College on the west side of the road.  If you get to
Anklam Rd, you’ve gone too far.
 
I will set up a call in number as well for anyone needing to call in.  However, be warned that our
teleconference ability is very primitive and less than satisfactory, so I suggest being there in person.
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Wednesday, May 30, 2012 11:40 AM
To: brocious@base.sao.arizona.edu; cbeck@azdot.gov; daniel_j_moore@blm.gov; dt1@azdeq.gov;
David.Jacobs@azag.gov; falco@cfa.harvard.edu; gfleming@asmi.az.gov; Julia.Fonseca@pima.gov; John
Windes; karen.howe@tonation-nsn.gov; david.stine.1@ang.af.mil; safabritz@azwater.gov;
lee.allison@azgs.az.gov; Leslie.Ethen@tucsonaz.gov; LSwartzbaugh@asmi.az.gov;
Marjorie.E.Blaine@usace.army.mil; nicole.ewing-gavin@tucsonaz.gov; ohenderson@ci.sahuarita.az.us;
rcasavant@azstateparks.gov; rsejkora@azstateparks.gov; stahle@ci.sahuarita.az.us; TEmery@azdot.gov;
scott_stonum@nps.gov; darla_sidles@nps.gov; Nicole.Fyffe@pima.gov; Tim Wade;
jason_douglas@fws.gov
Cc: Roth, Melinda D -FS; Everson, Beverley A -FS; Upchurch, Jim -FS; angela barclay
(abarclay@swca.com); Chris Garrett (cgarrett@swca.com)
Subject: June 11 set for Rosemont Coop Agency Sensitive Species meeting
 
Rosemont Cooperating Agencies:
 
Please mark your calendars for Monday, June 11, the date when all respondents thus far said they
can make the cooperating agency meeting to discuss mitigation measures for plants and animals
for the proposed Rosemont copper mine (focusing on non-threatened and endangered). The
meeting will be held at Arizona Game and Fish office in Tucson, at 0900. Plan for a full day, and if it
is shorter, then that will be a bonus. This is not very far off, but there were many conflicts with


later dates in the doodle poll, so I am clinching Monday the 11th. If you cannot make it, feel free to
send a proxy. Of course, we want biologists in attendance, but it does not need to be limited to
biologists, as people with technical knowledge on the design would be very useful.
 
I will follow up with an agenda next week. John—can you clinch the venue for us? I will call next
week about the agenda.
 
I would like a nose-count, so please RSVP. Thanks!
 
Larry Jones
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Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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delete the email immediately.
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From: Roth, Melinda D -FS
To: Jones, Larry -FS
Subject: RE: Rosemont Wildlife Mitigation/Monitoring Workgroup
Date: Friday, May 25, 2012 12:40:41 PM


AGFD, Bob Casavant with Az State Parks, and BLM expressed an interest in working with us on
mitigation ideas for non-T&E sp. and wildlife linkages.  As John points out, we should invite all
cooperators to all working group meetings and let them decide where they can contribute.  Will you set
up the doodle poll?  I can help you with email addresses.


-----Original Message-----
From: Jones, Larry -FS
Sent: Friday, May 25, 2012 10:54 AM
To: JWindes@azgfd.gov
Cc: Roth, Melinda D -FS
Subject: RE: Rosemont Wildlife Mitigation/Monitoring Workgroup


Thanks, John. I'll talk to Mindee and I expect we'll set up a doodle poll. Any blocks of time you would
recommend for doodling/not doodling?


Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager Climate Change Coordinator SW PARC Senior
Chair Coronado National Forest
300 W Congress
Tucson, AZ 85701


520-388-8375
ljones02@fs.fed.us


-----Original Message-----
From: John Windes [mailto:JWindes@azgfd.gov]
Sent: Friday, May 25, 2012 9:53 AM
To: Jones, Larry -FS
Cc: Roth, Melinda D -FS
Subject: Rosemont Wildlife Mitigation/Monitoring Workgroup


Hey Larry,


The Rosemont Cooperating agencies identified a need for a wildlife working group.  Jim Upchurch said
that you would be the point of contact and to get with you about setting up some meetings, so I'm
doing that.  I'd like to offer up our conference room as a meeting location.  Mindee said she'd be
copying all the cooperators on any meetings set up so I've cc'd her on this.
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From: Jones, Larry -FS
To: Roth, Melinda D -FS; Angela Barclay
Cc: jrigg@swca.com
Subject: RE: bio mitig measures mtg
Date: Wednesday, June 20, 2012 1:23:31 PM


Mindee--
 
I’m OK with the notes (I already commented), but didn’t know if the section under “Mindee” was
accurate enough for you (I had several comments on my stuff).  Your call…I didn’t see anything
feather-ruffling.
 
I am thinking for now we should keep “the mitigation table” per se separate, and I can build a new
spreadsheet for the AGFD/FWS/BA mitigations to build  upon. We could always cut and paste later,
but I think we might want a slightly different format for this group (e.g., a columns for threats, taxa,
habitats, acquisitions, etc.).
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Roth, Melinda D -FS 
Sent: Wednesday, June 20, 2012 12:11 PM
To: Jones, Larry -FS; Angela Barclay
Cc: Roth, Melinda D -FS; jrigg@swca.com
Subject: RE: bio mitig measures mtg
 
Didn’t look at the notes yet, but if you are OK with them, I’d say that’s good.  I’ll talk to Jonathan
about the list of applicable mitigation and work to get that list pulled together and organized ASAP. 


I’ll keep you both posted on the timeframe for that – shooting for NLT July 2nd to cooperators. 
Should we list the mitigation proposed by AGFD and FWS?  I can get that from the letters.  I could
show those measures in a different color to distinguish from other more concrete measures.
 
From: Jones, Larry -FS 
Sent: Wednesday, June 20, 2012 8:30 AM
To: Angela Barclay
Cc: Roth, Melinda D -FS
Subject: RE: bio mitig measures mtg
 
You probably just saw I clinched the date at 9 July. No comments from Mindee—hey Mindee, are
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you OK with the minutes or do you have comments? We should send them out fairly soon and you
and I should get together to figure out an update of the mitigation list we had discussed.
Apparently, Brian L. lacks the alleged table/spreadsheet that had the proposed mitigations from
FWS and AGFD. All of a sudden, 9 July actually seems pretty close, so if I can shed the Forest Plan
yoke for a little while…
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Wednesday, June 20, 2012 7:53 AM
To: Jones, Larry -FS
Subject: RE: bio mitig measures mtg
 
Hi Larry,
 
Have you received any comments from Mindee? Are we planning to circulate the notes to the
group for review? Have you decided when we are meeting again?
 
Thanks,
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Monday, June 18, 2012 4:13 PM
To: Angela Barclay
Cc: Roth, Melinda D -FS
Subject: RE: bio mitig measures mtg
 
Here are some track changes—Mindee, do you have anything to add/change?
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
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300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Monday, June 18, 2012 2:50 PM
To: Jones, Larry -FS
Subject: bio mitig measures mtg
 
Hi Larry,
 
Attached are John’s and my meeting minutes from the bio mitigation measures meeting last week.
Let me know if you have any questions and/or if you would like me to send to others for review.
 
Angela M.D. Barclay, M.S.
Senior Natural Resource Specialist


SWCA Environmental Consultants
343 West Franklin Street
Tucson, Arizona 85701
P 520.325.9194 | F 520.325.2033
 


Visit Our Website: http://www.swca.com  
Find us on Facebook: http://on.fb.me/SWCA-Environmental
See us on LinkedIn:  http://www.linkedin.com/company/swca-environmental-consultants
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delete the email immediately.
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From: Jason_Douglas@fws.gov
To: Jones, Larry -FS; Gerhart, Richard A -FS
Subject: Rosemont BA species-specific input: MSO w/CH
Date: Wednesday, February 29, 2012 9:21:41 AM


Rick and Larry, 


I've put out the call in-house for BA comments from the respective species leads. I'm forwarding
Shaula Hedwall's input re the Mexican spotted owl analysis. 


Jason M. Douglas
Fish and Wildlife Biologist
U.S. Fish and Wildlife Service
Arizona Ecological Services Field Office
201 North Bonita Street, Suite 141
Tucson, Arizona 85745
(520) 670-6150, extension 226 (voice)
(520) 670-6155 (fax)
http://www.fws.gov/southwest/es/arizona/ 


________________________________________ 


Jason, 


Please feel free to forward the comments I sent you re: the owl.   


Here they are again with just a few modifications: 


The Draft BA states that there is a known PAC approximately 0.7 mile (Ramonote Canyon PAC) from
the action area that has not been surveyed since 2001, when an owl was confirmed at the site.  Two
other PACs at 1.3 (Sawmill Canyon PAC) and 2.5 miles (Florida Spring PAC) respectively from the
action area have not been surveyed since 1995.  In addition the action area overlaps approximately
430 acres of the far northeast corner of critical habitat Unit BR-W-12 in Santa Cruz and Pima counties.


I am less concerned about the two PACs that are greater than 1 mile from the action area, although
the species does move and they don't talk about what things in the area might have caused owls to
move (like, say fire, which has occurred in at least one of the PACs).  Also, if they are in canyons
where riparian veg could be impacted by groundwater withdrawals, that should be addressed as well.
 The PAC that is 0.7 miles from the action area should be surveyed prior to the action to determine
whether the owls are still where they think they are.  They should discuss what activities could occur
near this PAC that could result in effects (including potential light pollution, blasting, etc.). 


Another issue is the lack of analysis for restricted/protected and critical habitat.  The area designated
as critical habitat apparently has not been surveyed and the Draft BA doesn't discuss whether there is
potential nest/roost habitat within the area.  If it hasn't been surveyed and it is owl habitat, then it might
be occupied which could change the analysis.  Also, the BA states that there won't be "adverse effects"
to critical habitat, so therefore there is no affect.  This is not correct.  It seems to me that since the
project includes 430 acres of habitat and there may be (?) vegetation clearing within it, that at the very
least this should be a MANLAA situation.  If they have done no surveys, then we likely should assume
owls could be there as well (unless they have better information which just isn't included) which would
change the determination for owls as well. 
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Thanks! 


Shaula Hedwall


U.S. Fish & Wildlife Service
323 North  Leroux, Suite 201
Flagstaff, Arizona 86001
(928) 226-0614, ext. 103
(928) 226-1099 (fax)








From: Kriegel, Debby -FS
To: Gillespie, William B -FS; Jones, Larry -FS
Subject: Arizona Trail Re-route
Date: Friday, February 17, 2012 10:25:01 AM


Bill and Larry,
 
Surveys for biological and cultural resources for the proposed route are getting underway.  Thought
you'd like to see a map.
 
Please let me know if you have any questions or concerns.  This is only a conceptual route, though
the Arizona Trail Association has ground-truthed it for feasibility.  It still needs to be designed for
real, and could be tweaked as needed to avoid cultural sites or sensitive plants.
 
Thanks.
 
================================================
Debby Kriegel
Landscape Architect
Coronado National Forest
300 W Congress
Tucson AZ 85701
(520) 388-8427
 
From: White, Laura -FS 
Sent: Friday, February 10, 2012 4:05 PM
To: Kriegel, Debby -FS
Subject: FW: Rosemont comments, near final
 
I will send you their comments too.
 
Laura J. White
Arizona National Scenic Trail Administrator
USDA Forest Service, Southwestern Region
Ph: 520-388-8328
Cell: 520-559-1500
laurawhite@fs.fed.us
 
 


 
From: Shawn Redfield [mailto:traildirector@aztrail.org] 
Sent: Friday, February 10, 2012 4:04 PM
To: White, Laura -FS
Subject: FW: Rosemont comments, near final
 
Here ya go.
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From: Jones, Larry -FS
To: Jean_Calhoun@fws.gov
Subject: RE: meeting to discuss deliberative draft Biological Assessment for proposed Rosemont copper mine
Date: Wednesday, January 04, 2012 4:28:28 PM


Thanks, Jean. I spoke to SWCA and they said they will give me a date this Friday about when we can
expect the draft BA. Oh, and the words I struggled for on the phone were "applicant status."
Rosemont Copper has that and they want to be present at all meetings we have with FWS. In the
spirit of having an open and transparent process, we haven't challenged that.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Jean_Calhoun@fws.gov [mailto:Jean_Calhoun@fws.gov] 
Sent: Wednesday, January 04, 2012 2:43 PM
To: Jones, Larry -FS
Cc: angela barclay (abarclay@swca.com); Everson, Beverley -FS; brian lindenlaub
(blindenlaub@westlandresources.com); Chris Garrett (cgarrett@swca.com); dan moore
(d3moore@blm.gov); jeff geoff soroka jeff geoff soroka (gsoroka@swca.com); jason_douglas@fws.gov;
jeff simms (Jeff_Simms@blm.gov); jim tress (jtress@westlandresources.com); JWindes@azgfd.gov;
kathy arnold (karnold@rosemontcopper.com); Melissa Polm (mpolm@swca.com); Radke, Marcia F
(mradke@blm.gov); Roth, Melinda -FS; Gerhart, Richard -FS; Laford, Reta -FS;
scott_richardson@fws.gov
Subject: Re: meeting to discuss deliberative draft Biological Assessment for proposed Rosemont copper
mine
 


Hi Larry, 


As we discussed, FWS will need at least 2 weeks to review the draft BA prior to meeting.  Given the
uncertainty regarding the completion of the draft BA (likely mid-late January), we suggest meeting no
sooner than the week of February 13th.  We will confirm on your Doodle poll. 
Thanks 


Jean A. Calhoun
Assistant Field Supervisor
U.S. Fish & Wildlife Service
Arizona Ecological Services Office
201 North Bonita Avenue, Suite 141
Tucson, AZ 85745
Office:  (520) 670-6150 ext. 223
Fax:  (520) 670-6155 
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"Jones, Larry -FS" <ljones02@fs.fed.us>


01/04/2012 08:51 AM


To "Gerhart, Richard -FS" <rgerhart@fs.fed.us>, "angela barclay
(abarclay@swca.com)" <abarclay@swca.com>, "jeff geoff soroka jeff
geoff soroka (gsoroka@swca.com)" <gsoroka@swca.com>, "Chris
Garrett (cgarrett@swca.com)" <cgarrett@swca.com>, "brian
lindenlaub (blindenlaub@westlandresources.com)"
<blindenlaub@westlandresources.com>, "jim tress
(jtress@westlandresources.com)" <jtress@westlandresources.com>,
"JWindes@azgfd.gov" <JWindes@azgfd.gov>,
"jason_douglas@fws.gov" <jason_douglas@fws.gov>, "kathy arnold
(karnold@rosemontcopper.com)" <karnold@rosemontcopper.com>,
"Jean_Calhoun@fws.gov" <Jean_Calhoun@fws.gov>, "dan moore
(d3moore@blm.gov)" <d3moore@blm.gov>, "jeff simms
(Jeff_Simms@blm.gov)" <Jeff_Simms@blm.gov>, "Radke, Marcia F
(mradke@blm.gov)" <mradke@blm.gov>


cc "Laford, Reta -FS" <rlaford@fs.fed.us>, "Roth, Melinda -FS"
<mroth@fs.fed.us>, "Everson, Beverley -FS" <beverson@fs.fed.us>,
"Melissa Polm (mpolm@swca.com)" <mpolm@swca.com>


Subject meeting to discuss deliberative draft  Biological Assessment for
proposed Rosemont copper mine


 


On behalf of Rick Gerhart, Wildlife, Fish, and Rare Plant Program Manager, I am sending out a doodle scheduler
to set up a meeting to discuss the deliberative draft biological assessment for the proposed Rosemont copper
mine project. Invitees include: 
  
USDA Forest Service 
USDI Bureau of Land Management 
USDI Fish and Wildlife Service 
Arizona Game and Fish Department 
SWCA Consulting 
Westland Consulting 
Rosemont Copper 
  
We would like to hold the meeting at Fish and Wildlife or Arizona Game and Fish in Tucson, if they have meeting
room availability, as parking is better at those venues than the federal building. 
  
We plan to send a draft to you prior to the meeting (a week seems realistic), so you can look it over and can
come prepared to comment. Soon after this meeting, we plan to initiate Section 7 ESA consultation for the
project. I expect the agenda will be a review the BA (e.g., effects determinations and justification, conservation
measures), and we will go over it species by species. 
  
Thank you. 
  
http://www.doodle.com/rh5fm7kfgs3fpftx 
  
Larry Jones 
Biologist 
Climate Change Coordinator 
SW PARC Senior Chair 
Coronado National Forest 
300 W Congress 
Tucson, AZ 85701 
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520-388-8375 
ljones02@fs.fed.us 
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From: Jones, Larry -FS
To: Simms, Jeffrey R
Cc: Moore, Daniel J; Radke, Marcia F; Lomeli, Ben
Subject: RE: BA meeting Feb 14 - BLM Concerns About Proposed Rosmeont Mine
Date: Friday, February 10, 2012 9:37:28 AM


Thanks for the input. Anything that simplifies the aquatic concerns, especially for Las Cienegas
National Conservation Area, is appreciated.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Simms, Jeffrey R [mailto:jsimms@blm.gov] 
Sent: Thursday, February 09, 2012 3:19 PM
To: Jones, Larry -FS
Cc: Moore, Daniel J; Radke, Marcia F; Lomeli, Ben
Subject: FW: BA meeting Feb 14 - BLM Concerns About Proposed Rosmeont Mine
 
Larry,
See the attachment. This illustrate the BLMs concerns. The model is too crude to
give exact amounts of draw down or time it takes to reach nearby water bodies. Many
assumptions made without site characterization. Some assumptions cannot easily be
verified without large expenditures, others can.
 
Cheers
 
From: Simms, Jeffrey R 
Sent: Friday, February 03, 2012 3:39 PM
To: Douglas, Jason
Cc: Moore, Daniel J
Subject: BA meeting Feb 14 - BLM Concerns About Proposed Rosmeont Mine
 
Jason,
Attached is a paper that briefly describes the concerns that BLM has with impacts of
the proposed Rosemont Mine to aquatic, wetland and riparian habitats and federally
listed species that use these habitats.
 
Cheers
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From: Jim Tress
To: Jones, Larry -FS; Brian Lindenlaub
Cc: Stamer, Marc -FS; angela barclay (abarclay@swca.com); "Kathy Arnold"; "Jamie Sturgess"; Norman James
Subject: RE: I really need the CMs etc by COB today
Date: Friday, January 18, 2013 11:44:54 AM


I hope so, still plowing. the current collection of conservation measures, particularly those
discussed with Brian and I on Monday are still being vetted and the document will have to be
considered draft, subject to change, and not a formal conservation measure proposal for purposes
of the Section 7 and EIS.  Rosemont’s team is working hard to evaluate and get these vetted.  Want
to final conservation measures on Wednesday.  The draft we are updating based on our recent
meetings also did not include some of the conservation lands for ppc etc. and those are being
added now.  Let’s talk in a ½ hour or 45 minutes if you have the time?
 
Jim Tress | Principal
WestLand Resources, Inc.
4001 E Paradise Falls Drive | Tucson, AZ 85712
Office: (520) 206-9585 | Fax: (520) 206-9518
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Friday, January 18, 2013 8:38 AM
To: Jim Tress; Brian Lindenlaub
Cc: Stamer, Marc -FS; angela barclay (abarclay@swca.com); 'Kathy Arnold'; 'Jamie Sturgess'; Norman
James
Subject: RE: I really need the CMs etc by COB today
 
Are you close enough to send the latest for the meeting Marc and I have with Jim Upchurch this
afternoon? Out meeting is at 2:00, so before that would be dandy.
 
--Larry Jones
 
 
From: Jim Tress [mailto:jtress@westlandresources.com] 
Sent: Friday, January 18, 2013 8:28 AM
To: Jones, Larry -FS; Brian Lindenlaub
Cc: Stamer, Marc -FS; angela barclay (abarclay@swca.com); 'Kathy Arnold'; 'Jamie Sturgess'; Norman
James
Subject: RE: I really need the CMs etc by COB today
 
Still plowing. ……the document which represents Rosemont’s collective commitments for
conservation measures to support the Section 7 is going through final editing and internal review to
make sure we captured everything necessary from our recent conference calls and prior
submittals.  It has taken me more time than anticipated, but hopefully the extra effort will simplify
next steps and eliminate any confusion about the proposed conservation measures.  We will send it
out as soon as it is done.
 
Jim Tress | Principal
WestLand Resources, Inc.
4001 E Paradise Falls Drive | Tucson, AZ 85712
Office: (520) 206-9585 | Fax: (520) 206-9518
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From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Thursday, January 17, 2013 10:58 AM
To: Jim Tress; Brian Lindenlaub
Cc: Stamer, Marc -FS; angela barclay (abarclay@swca.com)
Subject: RE: I really need the CMs etc by COB today
 
Jim--
 
Thanks. True, we can’t conference on YBC, but are trying to get “set up” should it be proposed,
which may happen as soon as February. I wouldn’t get too carried away with this, but if RCC can
agree to the conservation measures for that species it will grease the wheels for conferencing…
otherwise, we might have to do a little more leg work after they are proposed (I expect they will
be, so trying to streamline the consultation/conferencing process). Also, as a candidate, it is also a
FS sensitive species, and we can also ask for mitigation for sensitive species. There is a section in
the SBA about YBC.
 
PS, you can just send emails to this FS address from here on out, rather than my home (I am here
this morn, then a RMont meeting this afternoon) email.
 
--LLCJ
 
 
From: Jim Tress [mailto:jtress@westlandresources.com] 
Sent: Thursday, January 17, 2013 10:42 AM
To: Jones, Larry -FS; Brian Lindenlaub
Cc: Stamer, Marc -FS
Subject: RE: I really need the CMs etc by COB today
 
Larry – still working on some sections to incorporate the comments from our call on Monday and
making sure that I get the grazing and other conservation measures incorproated.  Other sections
are going through internal review. 
 
Regarding the YBC – I understand from talking to Norm that FWS cannot conference on candidates
only proposed species.  I am creating a section that asks for technical assitance from FWS and
specifically stating that if FWS subsequently proposes to list YBC that the FS anticipates that the
conservation measures and technical assistance provided by FWS during this consultation will form
the basis for a conference opinion on YBC….It is short and I look forward to your comments on it.  I
have had conversation on other projects with Scott Richardson with regard to Technical Assistance
requests and using them to provide basis for subsequent consultation and while they cannot be
pre-decisional in their assessment, it can facilitate the subsequent consultation.
 
Jim Tress | Principal
WestLand Resources, Inc.
4001 E Paradise Falls Drive | Tucson, AZ 85712
Office: (520) 206-9585 | Fax: (520) 206-9518
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
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Sent: Wednesday, January 16, 2013 10:55 AM
To: Jim Tress; Brian Lindenlaub
Cc: Stamer, Marc -FS
Subject: I really need the CMs etc by COB today
Importance: High
 
Jim and Brian--
 
I have a meeting with Jim on Friday and the hope is that we can hammer out any issues with
Conservation Measures then…and if so, maybe we can barely squeak by with a Supplemental
Biological Assessment to hand out on Wednesday’s meeting next week…or at least have a clean
conservation measures packet. If we are to progress on consultation, we really need to get the SBA
to FWS. ASAP. COB today really means by SOB tomorrow morn. I think I can check my work emails
from home, where I will most likely be tomorrow (I telework Mon and Thurs, schedule permitting)
…and then I can go over and clean up CMs. I do have an appointment tomorrow so have to leave
around 1300. Thanks!
 
--LLCJ
 
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.








From: Kriegel, Debby -FS
To: Jones, Larry -FS; Gillespie, William B -FS
Subject: RE: Arizona Trail Re-route
Date: Friday, February 17, 2012 10:52:20 AM


Correct.  At this point, Jim wants the mine EIS to include analysis of effects from the Arizona Trail
re-route.  If for some reason NEPA for the trail delays his decision on the mine, then the trail would
be pulled out into a separate EA.
 
 
From: Jones, Larry -FS 
Sent: Friday, February 17, 2012 10:35 AM
To: Kriegel, Debby -FS
Subject: RE: Arizona Trail Re-route
 
thanks…I'll mull this over and mention at a Rosemont-bio-mini-meeting today. I assume this is not
a separate NEPA process, so this needs to be a connected action?
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Kriegel, Debby -FS 
Sent: Friday, February 17, 2012 10:25 AM
To: Gillespie, William B -FS; Jones, Larry -FS
Subject: Arizona Trail Re-route
 
Bill and Larry,
 
Surveys for biological and cultural resources for the proposed route are getting underway.  Thought
you'd like to see a map.
 
Please let me know if you have any questions or concerns.  This is only a conceptual route, though
the Arizona Trail Association has ground-truthed it for feasibility.  It still needs to be designed for
real, and could be tweaked as needed to avoid cultural sites or sensitive plants.
 
Thanks.
 
================================================
Debby Kriegel
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Landscape Architect
Coronado National Forest
300 W Congress
Tucson AZ 85701
(520) 388-8427
 
From: White, Laura -FS 
Sent: Friday, February 10, 2012 4:05 PM
To: Kriegel, Debby -FS
Subject: FW: Rosemont comments, near final
 
I will send you their comments too.
 
Laura J. White
Arizona National Scenic Trail Administrator
USDA Forest Service, Southwestern Region
Ph: 520-388-8328
Cell: 520-559-1500
laurawhite@fs.fed.us
 
 


 
From: Shawn Redfield [mailto:traildirector@aztrail.org] 
Sent: Friday, February 10, 2012 4:04 PM
To: White, Laura -FS
Subject: FW: Rosemont comments, near final
 
Here ya go.



mailto:laurawhite@fs.fed.us






From: Jones, Larry -FS
To: Chris Garrett
Cc: angela barclay (abarclay@swca.com)
Subject: RE: BA Status
Date: Tuesday, May 29, 2012 10:06:50 AM


OK, I saw this coming…I was planning to be out in Safford Wed PM through the rest of the week…
however, I will probably be able to borrow a computer, or at least check my home email
(gilaman@comcast.net) on Thursday early afternoon and Friday afternoon from Safford. Can we
do this remotely (via email and phone)? I would think so—pretty much all I need to see are CMs
and WestLand response…I’ve seen the BA enough. I will also be in all next week, also. Let me know
if this works for you. My cell phone is 520-730-5254. I won’t have it on till I get to Safford.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Chris Garrett [mailto:cgarrett@swca.com] 
Sent: Tuesday, May 29, 2012 9:46 AM
To: Jones, Larry -FS; Roth, Melinda D -FS; Everson, Beverley A -FS
Cc: Melissa Polm; Angela Barclay
Subject: BA Status
Importance: High
 
Hi Larry –
 
Quick status update.  Just spoke to Brian at Westland—in response to your request last week, they
have prepared a table with all of the AGFD and USFWS recommended conservation measures and
they are currently working on identifying a) whether those are new measures or had already been
proposed, and b) if new, whether they were of interest for inclusion in the BA.
 
He needs to run that information by both Kathy and Jamie before delivery.  He expects we will have
it by end of day tomorrow (Wednesday).   Also, their suggestions for language on the earlier
conservation measures will be provided at the same time.
 
To meet delivery to USFWS on June 6 (next Wednesday), we basically will need Monday and
Tuesday of next week to perform the final tech edit, formatting, and production on the document.  
That means we need to have all edits completed and agreed to by the end of this week.  
(Obviously we’re continuing to work on other aspects of the BA while we’re waiting for Brian’s
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response.)   But assuming Brian returns the information by close of business on Wednesday, do you
think it will be possible for you to review and provide us the official Forest position on what
conservation measures should be included in the BA sometime on Thursday?  We just need to plan
our end game on the document edits…
 
Thanks!
 


-          Chris
 
 
Chris Garrett, P.HGW.
Professional Hydrologist - Ground Water
Tucson Office Director (Acting)
 


 








From: Roth, Melinda D -FS
To: Jones, Larry -FS; Ruyle, Jennifer -FS
Cc: Dechter, Sara E -FS; Kaplan, Marc -FS; Everson, Beverley A -FS; Sebesta, Deborah K -FS
Subject: RE: Priorities
Date: Tuesday, May 22, 2012 4:27:56 PM


You are welcome to join Wednesday’s Rosemont cooperating agency meeting, but it is not
necessary that you attend.  We will be focusing on monitoring REQUIRED by permit or statute. 
USFWS is not a cooperator so we won’t be talking about Section 7 requirements, at least not in any
detail.  I’m not aware of any AGFD (or other coop agencies) biological-related permit or monitoring
legal requirements, only wants – which we will get to later in the development of a comprehensive
monitoring plan.
 
From: Jones, Larry -FS 
Sent: Monday, May 21, 2012 2:23 PM
To: Ruyle, Jennifer -FS
Cc: Dechter, Sara E -FS; Kaplan, Marc -FS; Everson, Beverley A -FS; Roth, Melinda D -FS; Sebesta,
Deborah K -FS
Subject: Priorities
 
Jennifer et al.—
 
I am having an issue this week of too many highest priorities—Forest Plan, Goldwater FOIA, and
Rosemont (none are program manager tasks). It is nice to be popular, but not this popular. The
only two things scheduled this week are Rosemont (Wed, which already bumped several other
previous “commitments”) and a field day for a candidate species/conservation agreement meeting
(Thursday, Nogales). I will cancel the field day (and already cancelled another for BO compliance on
Pena Blanca Lake monitoring). I was strongly encouraged to go to the Wed Rosemont meeting.
Right now Rosemont BA is in the hands of SWCA and I will need to work with Angela some, but
probably not huge commitment…not sure if I will be required to go to Wednesday meeting.
 
I guess I need direction on which is the highest of the highest priorities and whether or not my
presence at the Wed Rosemont meeting is required. (oh, and my car has been in the shop multiple
times in three weeks!).
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 



mailto:/O=MMS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=ROTH, MELINDABFC2E9CE-7485-45CA-8B24-F762C4708CF9

mailto:ljones02@fs.fed.us

mailto:jruyle@fs.fed.us

mailto:sedechter@fs.fed.us

mailto:mkaplan@fs.fed.us

mailto:beverson@fs.fed.us

mailto:dsebesta@fs.fed.us

mailto:ljones02@fs.fed.us






From: Chris Garrett
To: Roth, Melinda D -FS; Victoria Boyne
Cc: Everson, Beverley A -FS; Melissa Polm; Sebesta, Deborah K -FS; Jones, Larry -FS
Subject: RE: Rosemont Copper Project; Letter regarding Section 7 Consultation Issues [FC-Email.FID300795]
Date: Monday, August 20, 2012 10:48:29 AM


We can perhaps discuss at the management meeting today—I have a few thoughts, although I
doubt they’re new to what you’ve already discussed internally.
 
From: Roth, Melinda D -FS [mailto:mroth@fs.fed.us] 
Sent: Monday, August 20, 2012 9:37 AM
To: Victoria Boyne
Cc: Everson, Beverley A -FS; Melissa Polm; Chris Garrett; Sebesta, Deborah K -FS; Jones, Larry -FS
Subject: FW: Rosemont Copper Project; Letter regarding Section 7 Consultation Issues [FC-
Email.FID300795]
 
For the record.  Jim has me drafting a response.
 
From: Upchurch, Jim -FS 
Sent: Thursday, August 16, 2012 1:12 PM
To: Roth, Melinda D -FS; Laford, Reta -FS
Subject: Fw: Rosemont Copper Project; Letter regarding Section 7 Consultation Issues [FC-
Email.FID300795]
 
Here is Rosemont letter
 
From: JAMES, NORM [mailto:NJAMES@FCLAW.com] 
Sent: Wednesday, August 15, 2012 06:37 PM
To: Upchurch, Jim -FS 
Cc: Jamie Sturgess <jsturgess@rosemontcopper.com>; Kathy Arnold <karnold@rosemontcopper.com> 
Subject: Rosemont Copper Project; Letter regarding Section 7 Consultation Issues [FC-
Email.FID300795] 
 


Dear Mr. Upchurch:


Please see the attached letter, written on behalf of Rosemont Copper Company.  The
original letter is being mailed to your office.


Thank you,


Norm James


Norman D. James | Fennemore Craig, P.C.
3003 North Central Avenue, Suite 2600  |  Phoenix, AZ 85012-2913
Tel: 602.916.5346 |  Fax: 602.916.5546
Email: njames@fclaw.com | Bio: http://www.fclaw.com/attorneys/bio.cfm?aid=50638
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 www.FennemoreCraig.com


IRS CIRCULAR 230 DISCLOSURE: To ensure compliance with requirements imposed by the IRS, we inform you
that, to the extent this communication (or any attachment) addresses any tax matter, it was not written to be (and
may not be) relied upon to (i) avoid tax-related penalties under the Internal Revenue Code, or (ii) promote, market
or recommend to another party any transaction or matter addressed herein (or in any such attachment). For
additional information regarding this disclosure please visit our web site.


CONFIDENTIALITY NOTICE: The information contained in this message may be protected by the attorney-client
privilege. If you believe that it has been sent to you in error, do not read it. Please immediately reply to the sender
that you have received the message in error. Then delete it. Thank you.


 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Brian Lindenlaub
To: Jones, Larry -FS
Cc: Angela Barclay; Jim Tress; Chris Garrett
Subject: Re: status of Conservation Measures
Date: Thursday, April 12, 2012 9:07:30 AM


Larry/Angela,


We coordinated with Chris Garrett to meet with SWCA Monday morning at 9 to
review conservation measures and outline steps to initiate section 7 consultation. We
look forward to seeing you then. 


Brian Lindenlaub
WestLand Resources, Inc.


On Apr 12, 2012, at 7:43 AM, "Jones, Larry -FS" <ljones02@fs.fed.us> wrote:


Hmmm…I didn’t, but I’ve been gone for several days (and in meetings all day today); I
am still up to my eyeballs in other high priority activities…I was hoping you all made
some headway. FYI, I just received some input from AGFD on conservation measures
and will scan it then get info to you when I can. Nothing from FWS yet, except a
different message where they acknowledged they are having a difficult time keeping
up with everything going on (and presumably their limited workforce).
 
So if SWCA and WestLand can still get together to hone some good conservation
measures, that would be dandy. I am trying to get a new contractor up to speed on
plan revision to free up some of my time for Rosemont and wildlife program manager
duties.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Monday, April 09, 2012 9:39 AM
To: Jones, Larry -FS
Subject: RE: status of Conservation Measures
 
Hi Larry,
 
Did you ever hear anything back from WestLand after I sent the email to them saying
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we could meet to discuss conservation measures today? I didn’t…
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Friday, April 06, 2012 10:59 AM
To: Brian Lindenlaub
Cc: Jim Tress; Angela Barclay
Subject: RE: status of Conservation Measures
 
Thanks…actually, I am pretty unavailable in April , but am around April 16 and 17. Not
only did Rick leave, and I get his duties, as well as my own (which have been trumped
up for Forest Plan), but we actually had attrition of 4 biologists over the past couple
months, so I am having a time of it keeping my head above water.  So, don’t wait for
me…I suggest you contact Angela Barclay, and you can work together and I’ll catch up
when I can. I had to cancel a related meeting with her yesterday because of a higher
priority, but one of the topics was how she could help me out with Rosemont now
that I am getting more on my plate. Angela is a good biologist, as are you all, so I trust
you can get some good conservation measure proposals in the works for me to
review.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Brian Lindenlaub [mailto:blindenlaub@westlandresources.com] 
Sent: Friday, April 06, 2012 10:12 AM
To: Jones, Larry -FS
Cc: Jim Tress
Subject: RE: status of Conservation Measures
 
Small world, Larry. We just had a meeting late yesterday on this topic. If possible,
we’d like to schedule a meeting with you to discuss these conservation measures. Do
you have any availability on Monday?
 
Brian Lindenlaub | Principal
WestLand Resources, Inc.
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Friday, April 06, 2012 10:05 AM
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To: Jim Tress; Brian Lindenlaub
Cc: angela barclay (abarclay@swca.com); jason_douglas@fws.gov
Subject: FW: status of Conservation Measures
 
I haven’t gotten a response from WestLand to the query below. No letter from FWS
yet from species experts but we know one is coming. WestLand—again, don’t worry
about mitigation lands…we can deal with that separately and FS cannot require them
anyway.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Friday, April 06, 2012 9:28 AM
To: Jones, Larry -FS
Subject: RE: status of Conservation Measures
 
Hi Larry,
 
Just curious – did you hear back from WestLand?
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Tuesday, April 03, 2012 10:44 AM
To: jim tress (jtress@westlandresources.com); brian lindenlaub
(blindenlaub@westlandresources.com); Jonathan Rigg
Cc: Angela Barclay
Subject: status of Conservation Measures
 
Jim/Brian/Jonathan:
 
I was wondering about the status of the document outlining conservation measures
Rosemont would be willing to commit to for threatened, endangered, sensitive, and
other species. (the BA for T and E, BE for sensitive, talussnails in specialist report).
Also, as SWCA was to be a “clearing house” for conservation measures, where we are
at with the “mitigation table” or whatever form the mitigations/conservation
measures have taken. Just trying to keep the ball rolling because I hadn’t heard
anything for a while.
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As I recall, these are the broad categories we would like to see:
 


1.        General “overarching” design criteria that will help avoid, minimize, mitigate
environmental effects to habitat or species, especially those that may get
“lost” in the EIS/BA without being highlighted.


2.       General measures that help reduce stresses under climate change. In
particular, I think we need to highlight anything that reduces water
consumption (ground and surface) and greenhouse gases (but not limited to
that). Note that Jim Upchurch recently brought this up also, noting that
climate change is an important consideration.


3.       Species-specific conservation measures (FWS has not yet drafted their letter
of issues and suggestions, but I don’t think you need to wait…there aren’t that
many species).


4.       Mitigation lands…while these are important, they cannot be required by the
Forest Service, and if they are in some sort of preliminary process, no need to
even mention. Point is to not hold up the process waiting to hear about status
of mitigation lands.
 


Thanks!
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 


This electronic message contains information generated by the USDA solely for
the intended recipients. Any unauthorized interception of this message or the use
or disclosure of the information it contains may violate the law and subject the
violator to civil or criminal penalties. If you believe you have received this
message in error, please notify the sender and delete the email immediately.
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From: Jones, Larry -FS
To: Plunkett, Steven R -FS
Cc: Ruyle, Jennifer -FS; Casey, Anne -FS; Fisher, Melinda -FS; Sebesta, Deborah K -FS; Taiz, Josh -FS
Subject: RE: Rosemont biology questions
Date: Wednesday, July 25, 2012 9:01:07 AM


Steve—
 
I will be here in Sept, so go ahead and send me sensitive species list. Did Rick see a draft or provide
input? I always like to give the lists a good review before they become final.
 
Larry Jones
Biologist
Wildlife, Fish, and Rare Plant program
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Plunkett, Steven R -FS 
Sent: Wednesday, July 25, 2012 8:01 AM
To: Jones, Larry -FS; Sebesta, Deborah K -FS
Cc: Ruyle, Jennifer -FS; Roth, Melinda D -FS; Everson, Beverley A -FS; angela barclay
(abarclay@swca.com); Barrera, Bobbi L -FS
Subject: RE: Rosemont biology questions
 
Larry,
 
I’m not exactly sure what assistance I can provide for the Rosemont project as I haven’t been
involved with it at all.  However, we may be able to answer some of the general TES questions that
the Forest cannot answer.  They’ll probably have to ask whichever one of us they can catch here at
the time. We also are currently short on staff (no more Botanist, no Habitat Biologist, no Wildlife
Program Mgr, no Fisheries Program Mgr; the Aquatics bio (Ronnie) is on a detail until September;
and the remaining three of us all have AL in progress or planned) so we have only a couple crew
members to keep the RO WFRP ship afloat here. 
 
On that note, there are a couple of items we need to finish up here that will require input from the
Coronado:
1)       The Annual LRMP BO for 2011.  I know you requested an extension from Bobbi on the


deadline for that, but did you know that Rick had already accomplished a fair amount of that
work?  He sent in some information when we were working on the reconsultation for your
existing LRMP.  So, you may be closer to being done than you think, but maybe not.  If you can
have someone there working on pulling some of that together in your absence that would
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probably be best. 
2)       We are trying to finish up the revised RFSS list and hope to have it finalized in September.  I


will be sending out a spreadsheet with lists of species proposed for addition to and removal
from the current list, as well as some species that we need more information from the Forests
on before making a decision to add or remove.  If you will not be around, then who there will
be able to address these species for the Coronado? 


 
So, hopefully your District bios can answer any Rosemont specific questions that arise, and maybe
we can help with any TES/consultation specific questions.  Also, Ernie Taylor should be back from


AL by time you leave (Aug 2nd I believe), and he could probably answer most general wildlife
questions that arise, so you may want to contact him also. 
 
Enjoy your time away!
 
Thanks
Steve
 
Steven Plunkett
USFS R3 RO
TES Program
505-842-3195
 
 
From: Jones, Larry -FS 
Sent: Tuesday, July 24, 2012 3:13 PM
To: Sebesta, Deborah K -FS; Plunkett, Steven R -FS
Cc: Ruyle, Jennifer -FS; Roth, Melinda D -FS; Everson, Beverley A -FS; angela barclay
(abarclay@swca.com)
Subject: Rosemont biology questions
 
Debbie and Steve
 
Rick Gerhart had been on the extended Interdisciplinary Team for biological resources for the
proposed Rosemont copper project, and helped cover for me when I was gone, but alas, he has
retired, and there are no other extended team members identified. I am wondering if the two of
you could help with questions that may arise during my upcoming international trip (World
Congress in Herpetology, representing Partners in Amphibian and Reptile Conservation (who is
paying my way)…and followed by a one-week re-honeymoon!). I will be gone for the weeks of Aug
5 through Aug 19 (I set this up months ago when we still had a mostly full complement of
biologists). I am actually here during this and next week, but mostly in meetings, so not readily
available, but I will periodically check messages. Since we have 2.5 vacancies in the WFRP program
of the Coronado NF, any assistance would be welcomed.
 
Angela Barclay (cc’ed), SWCA, is the contracting biologist working on Rosemont documents on our
behalf. She is working on responses to public comments, the EIS, and mitigation measures….no
small task, so  she may need some FS assistance on various matters. Would you two be willing to
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assist?  Thanks!
 
Larry Jones
Biologist
Wildlife, Fish, and Rare Plant program
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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From: Roth, Melinda D -FS
To: Kriegel, Debby -FS; Shafiqullah, Salek -FS; Everson, Beverley A -FS; Keyes, Walter -FS; Jones, Larry -FS; Davis,


Sarah L -FS; Gillespie, William B -FS; Emmett, Tami -FS; Elek, Arthur S -FS; Lockwood, Sean -FS; Campbell,
Andrea W -FS; Belauskas, Alan -FS; Curiel, Eli -FS


Subject: FW: Requested documents from IDT meeting for distribution
Date: Monday, June 18, 2012 9:28:17 AM
Attachments: Issues & Factors Revised Track Changes 061312 chute.docx


No Action Description 6-13-12.docx


Terry is requesting IDT input on these 2 attached documents by June 29th.  This task should only
take a few minutes of your time.  Thx.
 


ps  Bev is on vacation until July 9th.  Please let me know how I can help you during that time.
 
From: Terry Chute [mailto:tchute99@gmail.com] 
Sent: Saturday, June 16, 2012 6:46 PM
To: Everson, Beverley A -FS; Roth, Melinda D -FS
Subject: Requested documents from IDT meeting for distribution
 
Here are the two documents that Bev requested so she can forward to the IDT members
who could not attend the meeting last week.
 
Mindee – since Bev is going on vacation today, perhaps you can forward these to the IDT so
people can have some time to look them over and respond.  As agreed, I would like to
have comments back by June 29th.
 
Thanks you.
 
Terry Chute
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Index


Chapter 1. Purpose of and Need for Action


Issues


Using the comments from tribes, agencies, organizations, and the public, the Forest Service interdisciplinary team (ID team) developed a list of significant issues to address in the environmental analysis. Issues determined not to be significant or that have been covered by prior environmental review are discussed only briefly or eliminated from detailed study (40 Code of Federal Regulations 1500.1(b), 1500.2(b), 1500.4(c), 1501.7(3), 1502.2(b), and 1506.3). Issues are addressed by describing comparative factors to provide a way to describe, compare, and contrast the effects of the proposed action and other alternatives, including no action. Significant issues are used to formulate alternatives to the proposed action, develop elements and mitigation measures, and analyze environmental effects. A summary of significant issues for this project follows.


Issue 1: Impact on Land Stability and Soil Productivity


Ground disturbance from clearing vegetation, grading, and stockpiling soils may has the potential to accelerate erosion and reduce soil productivity. The tailings and waste rock piles couldmay be unstable over time, and reclamation may not adequately result in a stable, revegetated landscape. The geochemical composition of tailings and waste rock piles may not support native vegetation. Soils are nonrenewable resources. Loss Damage, disturbance and removal of the soil resource may result in an irretrievable loss of soil productivity, physical structure, and ecological function across the proposed mine site and across downgradient lands if the mining area acts as a barrier to sourcing and supporting natural downslope transportation of geological material, water, and nutrients through alluvial, eolian, and fluvial processes. 	Comment by Terry Chute: We do not need to discuss irretrievable or irreversible effects n the issue statement.  Those statements go into Chapter 3.  Here is my effort to turn this into a cause and effects statement. 


Issue 1 Factors for Alternative Comparison


Qualitative assessment of long-term stability of tailings and waste piles, including expected results of reclamation	Comment by Terry Chute: At first blush, these seem to be the same measure. Check against Chapter 3 analysis and consider combining into one.

CJG – I’m sure there must have been a distinction, but the analysis certainly does not follow through on that distinction.   I have edited to what I think we actually analyzed


Character of risks to stability through time, including expected results of reclamation XE "reclamation" 


Area and quantitative level of disturbance leading to lost soil productivity (acres)


Qualitative assessment of the potential for revegetation of tailings and waste rock piles


Qualitative evaluation of alteration of soil productivity and soil development


Sediment delivery to Davidson Canyon, Cienega Creek, or other streams and washes, compared with background sediment loading (tons per year)


Issue 2: Impact on Air Quality


Changes in air quality that may could potentially occur from the mine operation were identified as a significant issue. Construction, mining, and reclamation activities at the mine and along transportation and utility corridors would increase dust, airborne chemicals, and transportation related (mobile) emissions in the affected area. Air quality standards would be compromised. The Clean Air Act and other laws, regulations, policies, and plans set thresholds for air quality, including Class I airsheds. The emission of greenhouse gases has been implicated in global climate change, and the policy of the Federal Government is to reduce these emissions when possible (Executive Order 13514). 	Comment by Terry Chute: This statement is an effect – that may or may not be true for the FEIS.  Also – it belongs in Chap 3 not in the issue statement.  Note that this change needs to be made where we repeat the issue statement in the air quality section of Ch 3.


Greenhouse gases are those in the atmosphere that retain heat. They are natural and keep the earth from becoming too cold. The specific gases known as greenhouse gases are carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), and fluorocarbons. CH4, N2O, and fluorinated gases would be emitted by the project; however, the anticipated level of emissions of these gases is much smaller than the level of CO2 emissions.


Issue 2 Factors for Alternative Comparison


Particulate emission estimates, compared with background and threshold (particulate matter less than or equal to 2.5 microns in diameter (PM2.5) and particulate matter less than or equal to 10 microns in diameter (PM10))


Greenhouse gas emission estimates, compared with background (tons) during construction, operation, and postclosure


Volatile organic compound (VOC) and nitrogen oxide (NOx) emissions and emissions rates to air


Quantitative assessment of the ability to meet air quality standards


Issue 3: Impact on Water Resources


This group of issues relates to the effects of mine construction, operation, closure, and postclosure on the quality and quantity of water for beneficial uses, wells, and stock watering. The loss of water availability to riparian and other plant and animal habitat is addressed in Issues 4 and 5. 


Issue 3A: East Side Groundwater Availability


The proposed open-pit mine may reduce groundwater availability to private and public wells in the vicinity of the open pit. Household water availability may could potentially be reduced. 


Issue 3A Factors for Alternative Comparison


Direction and degree of change in water table level (feet), including annual average, range, and rate, compared with background 


Impairment of mountain-front groundwater recharge function


Locations in which water resources may be impacted (geographic extent)


Duration of the effect (in years)


Comparison of mine pit water loss by evaporation with overall basin water balance


Potential reduction in groundwater outflow from Davidson Canyon


Approximate number of wells within the geographic extent of the impact


Issue 3B: West Side Groundwater Availability


Water needed to run the mine facility could reduce groundwater availability to private and public wells in the Santa Cruz Valley, specifically the communities of Sahuarita and Green Valley, Arizona. Household water availability may –could potentially be reduced. 


Issue 3B Factors for Alternative Comparison


Water needed for operations from the Santa Cruz Valley and comparison with other water uses and basin water balance, measured in acre-feet


Change in water table level (feet), including annual average and range, compared with background


Locations in which water resources may be impacted (geographic extent)


Duration of the effect (in years)


Potential for subsidence to occur as a result of groundwater withdrawal


Approximate number of wells within the geographic extent of the impact


Issue 3C: Groundwater Quality


Construction and operation of the mine pit, waste rock, and leach facilities may result in exceedances ofhave the potential to exceed Arizona Aquifer Water Quality Standards. The mine pit may could result in the creation of a permanent pit lake, which may has the potential to concentrate dissolved metals and toxins and may lower pH levels. Likewise, disposal of waste material in surface facilities such as tailings, waste rock, and leaching operations may could potentially contribute to degradation of the aquifer.


Issue 3C Factors for Alternative Comparison


Ability to meet Arizona Aquifer Water Quality Standards at points of compliance designated in the Aquifer Protection Permit 


Ability to demonstrate best available demonstrated control technology 


Issue 3D: Surface Water Availability


Construction and operation of the mine pit, tailings, waste rock, and leach facilities may have the potential to result in changes in surface water discharge to Davidson Canyon and Cienega Creek, portions of which are designated an Outstanding Arizona Water by the Arizona Department of Environmental Quality. Additionally, the availability of water for stock water tanks may could be reduced. 


Issue 3D Factors for Alternative Comparison


Quantitative assessment of water released and available for beneficial uses 


Determination/estimation of number of stream miles changed from intermittent flow status to ephemeral flow status as a result of the project 


Quantitative assessment of potential lowering of the water table/reduced groundwater flow to Davidson Canyon and Cienega Creek that results in permanent changes in flow patterns and that may affect their Outstanding Arizona Water designations and current designated uses


Stock watering tanks that will be unavailable (number)


Change in volume, frequency, and magnitude of runoff from the project area


Change in recharge of the aquifer by runoff


Number of seeps and springs XE "springs"  lost or impaired


Issue 3E: Surface Water Quality


Construction and operation of tailings, waste rock, and leach facilities may has the potential to result in sediment or other pollutants reaching surface water and degrading water quality, leading to a loss of beneficial uses. Sediment XE "Sediment"  may enterIf sediment enters streams, increase turbidity could increase, and exceed water quality standards could be exceeded. Downstream segments of Davidson Canyon and Cienega Creek have been designated Outstanding Arizona Waters by the Arizona Department of Environmental Quality. Outstanding Arizona Waters are Tier 3 waters for antidegradation purposes and are given the highest level of antidegradation protection. 
As outstanding resource waters under Arizona Statutes, Tier 3 waters must be maintained and protected, with no degradation in water quality allowed.


Issue 3E Factors for Alternative Comparison


Ability to meet Arizona Surface Water Quality Standards


Change in geomorphology and characteristics of downstream channels


Area (in acres) and locations that may be affected by surface water quality impacts and the duration (in years) of those impacts


Issue 4: Impact on Springs, Seeps, and Riparian Habitats


This issue relates to the potential impacts on riparian and wetland habitat that cwould result from the alteration of surface and subsurface hydrology from the pit and other operations. Potential impacts may could include loss of riparian habitat and fragmentation of riparian habitat and corridors, including Cienega Creek.


Issue 4 Factors for alternative comparison


Riparian habitat disturbed, unique or uncommon riparian habitat disturbed, and wildlife XE "wildlife"  corridors disturbed (acres)


Riparian XE "Riparian"  habitat XE "habitat"  lost and unique or uncommon riparian habitat lost (acres)


Seeps and springs degraded or lost (number)


Change in the function of riparian habitat


Qualitative assessment of ability to meet legal and regulatory requirements for riparian areas


Issue 5: Impact on Plants and Animals


This group of issues focuses on effects on plant and animal populations and habitats. Many aspects of the mine operations have the potential to affect individuals, populations, and habitat for plants and animals, including special status species. Species of conservation concern may could be affected. This issue includes the potential for impacts to wildlife as a result of landscape alteration and from light, noise, vibration, traffic, and other disturbance from the proposed mine operations.


Issue 5A: Vegetation


The pit, plant, tailings and waste piles, road and utility corridors, and other facilities may have the potential to result in a permanently change to the vegetation, and reclamation is may not expected to restore vegetation to preproject conditions. 	Comment by Terry Chute: Let’s not discuss effects in the issues statement


Issue 5A Factor for Alternative Comparison


Vegetation permanently lost or modified, by vegetation type (acres)


Issue 5B: Habitat Loss


The mine and ancillary facilities may could result in a loss of habitat for numerous plant and animal species. 


Issue 5B Factors for Alternative Comparison


Habitat lost, modified, or indirectly impacted (acres)


Qualitative assessment of impacts to aquatic habitats and surface water that supports wildlife and plants such as stock tanks, seeps, and springs	Comment by Terry Chute: While this is the 3rd factor – all in different issue statements – that address seeps and springs, I think this is OK so long as it focuses on habitat.

CJG – Agree.  Okay


Issue 5C: Nonnative Species


The mine and its operations may have the potential to create conditions conducive to the introduction, establishment, and/or spread of nonnative species, which may out-compete native plants and animals. Forest Service and other Federal, State, and local laws, regulations, policies, and plans contain management direction for invasive plants. 	Comment by Terry Chute: Note that we need to be clear about “the mine” – meaning physical disturbance and footprint; and “minng operations” which are the activities that deal with mining.


Issue 5C Factor for Alternative Comparison


Acres of disturbance that could create conditions conducive for invasive species


Issue 5D: Wildlife Movement


The mine and its operations may could potentially modify and/or fragment wildlife habitats and/or reduce connectivity between habitats. The transportation system and increased traffic could result in more wildlife roadkills. 


Issue 5D Factors for Alternative Comparison


Qualitative assessment of the change in movement corridors and connectivity between wildlife habitats


Quantitative assessment of increased volume of traffic related mortality of various animal species resulting from increased volume of traffic related to mine operations


Issue 5E: Special Status Species or Species of Concern


The mine and its operations may has the potential to impact habitat for species of concern. Species of concern include those afforded protection under the Endangered Species Act, Forest Service and Bureau of Land Management sensitive species, Forest Service management indicator species, migratory birds of conservation concern,[footnoteRef:1] Arizona Game and Fish Department’s wildlife of special concern in Arizona, and Sonoran Desert Conservation Plan priority vulnerable species. 	Comment by Terry Chute: While I considered taking this out, we will not get into trouble by being over inclusive.  Let’s leave it in.

CJG – Agree, although I go the other direction with BLM and recreation under Issue 9.   The fact is, the Forest specialists want to be inclusive with species beyond T&E, so I agree that they probably will want this to stay in. [1:  Migratory birds of conservation concern includes species listed as either National Partners in Flight priority bird species or migratory nongame birds of management concern in the United States.] 



Issue 5E Factors for Alternative Comparison


Habitat lost disturbed for each species of concern (acres)	Comment by Terry Chute: Make sure we define lost vs. disturbed

CJG – I’m changing it to “disturbed”.  When you look at the actual analysis, they focus on “lost or converted”, which I would both take to be subsets of the general term “disturbed”


Potential for alternative to affect the population viability of any species


Issue 5F: Animal Behavior


Mine construction, closure and operations, including drilling and blasting, may result in noise and vibrations, which may could impact animal behavior and result in negative impacts on wildlife. Nocturnal and other animals may be adversely affected by the light glow in night skies. 


Issue 5F Factor for Alternative Comparison


Habitat impacted by noise, vibration, and light (acres)	Comment by Terry Chute: There is a disconnect between the issue - Animal Behavior – and the factor – habitat impacted. Cold rectify this by either adding to this factor, or adding another factor, that is a qualitative assessment of effects to wildlife behavior from habitat impacted by noise, vibration, etc.

CJG – Agree, and I think adding the factor is the way to go


Qualitative assessment of effects to wildlife behavior impacted by noise, vibration, and light


Issue 6: Impact on Cultural Resources


This group of issues focuses on the adverse effects of the proposed mine operations on cultural resources. Mine operations would could impact historic properties as well as traditional uses and perceptions of the land for the many communities who have used it over the past centuries. Native Americans claim the area as part of their ancestral homelands. Tribes consulted as part of the EIS process perceive disruption of the physical world as causing spiritual harm to the earth and to the people here. Ancestral human remains and sacred sites are known to exist in the project area, as are traditional resource collecting areas. 


Ranching and mining communities also have attachments to the area that began in the late 19th century and continue through the present. Comments submitted during public scoping identified impacts to the historic rural landscape as an issue, as well as impacts to traditional resource collecting areas and recreation venues. Historic human burials may yet be found in areas not excavated during previous archaeological investigations. 


Issue 6A: Historic Properties


Mine As proposed, mine construction, operation with concurrent reclamation, and closure would bury, remove, or damage historic properties, including traditional cultural properties, sacred sites, traditional use areas, archaeological sites, historical structures, districts, and landscapes. Vibrations from blasting and drilling may could damage historical structures in the immediate and adjacent areas. This may could also result in the loss of or reduction in the future research and public interpretation potential of known and yet-to-be-discovered sites, along with the permanent alteration of cultural landscapes important to the ongoing cultural practices of Native American tribes and other communities with cultural or historic ties to the project area. 


Issue 6A Factors for Alternative Comparison


National Register of Historic Places eligible historic properties, including traditional cultural properties, sacred sites and other landscape-scale properties, buried, destroyed, or damaged (number) 


Potential for vibrations to damage historic structures in adjacent areas (number of structures)	Comment by Terry Chute: You cannot measure potential for vibrations using number of structures…???

CJG – Agree.  The analysis as it stands doesn’t actually address this directly, but I know Suzanne is working on it and has it on her radar screen.  In any case, the only thing we can assess is potential—we wouldn’t be able to actually draw conclusions about specific structures anyway



Issue 6B: Disturbance of Human Remains


Human remains have been discovered in previous archaeological excavations of prehistoric and historical sites in the Rosemont area. Additional burials are present in previously excavated and unexcavated historic properties and may be present in as-yet undetected historic properties. Mine construction, operation, and closure has the potential to disturb human remains.  Native American remains fall under the jurisdiction of the Native American Graves Protection and Repatriation Act; nonnative remains fall under the Advisory Council’s Policy on Burial Sites, Human Remains and Funerary Objects on Federal Lands (February 23, 2007). Arizona burial laws (Arizona Revised Statutes 41-844 and 41-865) protect human remains on State and private lands.	Comment by Terry Chute: Need a cause/effect statement.  


Issue 6B Factors for Alternative Comparison


Prehistoric sites known/likely to have human remains (number)	Comment by Terry Chute: My assumption is that we go on to disclose how these may be disturbed by the mine and its operations in Ch 3…


Historic period sites likely to have human remains (number)


Issue 6C: Sacred Sites


Several Federal laws direct Federal land management agencies, to the extent permitted by law and not clearly inconsistent with essential agency functions, to accommodate access to and use of Native American sacred sites, to avoid affecting the physical integrity of such sites wherever possible, and to temporarily close National Forest System land for traditional and cultural purposes. Tribal consultation has identified springs, high vision points, and many natural resources in the project area as having sacred ceremonial functions. Mine construction, operation with concurrent reclamation, and closure may could preclude access to or destroy or degrade these types of resources.


Issue 6C Factors for Alternative Comparison


Sacred springs impacted (number) 


Qualitative assessment of the impacts on Native Americans of desecration of land, springs, burials, and sacred sites


Qualitative assessment of the impacts on other communities of the region regarding impacts on resources, such as historical townsites, cemeteries, mines, ranches, and homesteads


Issue 6D: Traditional Resource Collecting Areas


Native Americans and the ranching, mining, and Mexican American communities use the Rosemont area to collect and process natural resources for food, medicines, firewood, and traditional crafts. Mine construction, operation with concurrent reclamation, and closure may could preclude access to or destroy or degrade these types of resources.


Issue 6D Factor for Alternative Comparison


Traditional resource collection areas impacted (acres)


Issue 7: Impact on Visual Resources


This issue focuses on the visual impacts that would result from theproposed mine pit, placement of tailings and waste rock piles, and development and use of other facilities. The proposed mine tailings and waste rock piles would create significant changes to the landscape within the mine footprint. The piles may block valued mountain views. The processing plant and transportation and utility corridors may could also affect visual resources in the area. The character of the State Route 83 designated scenic corridor and the views from it may change. The ability for the area to meet assigned scenic integrity objectives in the forest plan may could potentially be reduced. Regardless of mitigation XE "mitigation"  measures or reclamation XE "reclamation"  required, the scenic-The quality of the landscape may be permanently degraded. 	Comment by Terry Chute: Don’t think we want to describe the end results of the effects analysis in the issue statement – gives the impression that we are judging the results before we analyze them.


Issue 7 Factors for Alternative Comparison


Area that would no longer meet current forest plan scenic integrity objectives designations (acres) 


Qualitative assessment/degree of change in landscape character from analysis viewpoints over time


Miles of State Route 83 with direct line-of sight views of the project area


Miles of project area visibility along concern level 1 and 2 roads and trails


Issue 8: Impact on Dark Skies and Astronomy


This issue relates to the potential for the mine operation and facilities to reduce night sky visibility. Increased light and air particulates from mine related facilities, equipment, vehicles, and processes may has the potential to diminish dark skies. Airborne sulfur or sulfur compounds are known to damage the aluminum coatings on telescope optics. The increased sky glow would could reduce the visibility of all celestial objects, particularly the faint ones, which are often the subject of scientific study. Area Many area residents, recreationists, research and amateur astronomers, and stargazers value the current dark skies in the area. Key observation points and the Smithsonian Institution’s Fred Lawrence Whipple Observatory may could be adversely affected. This issue also relates to the impact of particulate emissions and vibration from blasting and drilling on sensitive astronomy equipment. 	Comment by Terry Chute: We did not address this in the analysis…???	Comment by Terry Chute: We do not address this in the analysis…


Pima County has enacted the Pima County Outdoor Lighting Code. Mine operations are exempt from this code, and some aspects of the operation may not be able to conform to the code because of worker safety concerns. 


Issue 8 Factor for Alternative Comparison


Distribution of fractionalI increase in sky brightness resulting from mine facility and vehicle lighting	Comment by Terry Chute: Nobody knows what this means…

CJG:  I agree—and it’s limiting anyway to the actual analysis that has taken place.  I have changed to something more generic.


Issue 9: Impact on Recreation


This issue focuses on the effects of the mine operation on recreation on National Forest System and Bureau of Land Management XE "Bureau of Land Management"  administered lands, including loss of access and recreation opportunities and loss of or reduction in solitude, remoteness, rural setting, and quiet. The mine operation may lead to permanent changes to recreation settings (Recreation Opportunity Spectrum) and/or the type of recreation available and may result in increased pressure on public and private lands in other places to compensate for lost opportunities. 	Comment by Terry Chute: Is it mine operations (activities) that will lead to permant changes in ROS; or the mine itself?  Seems to me that the mine will change ROS permanently; and the mine activities will further change ROS for the life of the mine.

CJG- Subtle point, but I agree.


Issue 9 Factors for Alternative Comparison


Area that would no longer meet current forest plan Recreation Opportunity Spectrum designations (acres)


Area of the Coronado National Forest that would be unavailable for recreational use (acres) and public roads lost (miles) 	Comment by Terry Chute: Think we need to address lands other than NFS lands – particular BLM if there are any effects there.  Perhaps we can say public lands – and explain in Chapter 3 that the effects only occur on NFS lands.

CJG – I think this is okay as is—we can go with the assumption that BLM is out of the picture, and there really aren’t any other recreational opportunities lost except for CNF


Qualitative assessment of potential for noise to reach recreation areas: audio “footprint” 


Qualitative assessment of impacts to solitude in designated Wilderness and other backcountry areas


Hunter days lost (quantity based on percentage of Forest Service land lost under each alternative)	Comment by Terry Chute: Why just NFS land?  Hunting takes place on other ownership as well, and will be affected by the mine and mine operations.  Also – did we include AZF&G data in this analysis?  Did it change the measure?

CJG – Same issue.  I think it’s okay as is.  I don’t think hunting takes place anywhere else but CNF lands that will be impacted by the mine, except for Rosemont private lands


Length of Arizona National Scenic Trail relocated (miles)


Qualitative assessment of increased pressure on other areas, including roads and trails/trailheads


Issue 10: Impact on Public Safety


This issue focuses on the hazardous materials that would be transported, which has the potential to increase the risk of a spill or other public safety impact. Another aspect of this issue is human health risks to Coronado National Forest visitors if they accidentally come near the mine operations, tailings, or waste rock piles. Air quality impacts resulting from the operation could potentially be harmful to public health. 


This issue focuses on the impact of increased traffic from the mine site on construction, operation, and maintenance of new and reconstructed roadways. Oversized vehicles and the transport of personnel, equipment, supplies, and materials related to the mine operation have the potential to increase traffic and reduce public safety. Hazardous XE "Hazardous"  materials would be transported, which may increase the risk of a spill or other public safety impact. Another aspect of this issue is human health risks to Coronado National Forest visitors if they accidentally come near the mine operations, tailings, or waste rock XE "waste rock"  piles. Air quality impacts resulting from the operation may be harmful to public health. 


Issue 10 Factors for Alternative Comparison


Change in type and pattern of traffic by road and vehicle type


Trip count per day for all hazardous XE "hazardous"  materials and qualitative assessment of potential effects of accident 


Qualitative assessment of transportation XE "transportation"  conflicts  


Qualitative assessment of public health risk from mine operations and facilities


Qualitative assessment of impacts to local emergency response


Qualitative assessment of public health risk from geological hazards


Qualitative assessment of public health risk from noise


Quantitative assessment of ability to meet air quality standards for human health


Trip count per day for all hazardous materials and qualitative assessment of potential effects of accident


Issue 11: Socioeconomic Impacts


This issue relates to the socioeconomic impacts of the proposed mine operation. The mine 
operation may could haveboth  negative and positive socioeconomic impacts that may could change over time.  The socioeconomic stability of the area may could be adversely affected. Residents’, business owners’, and visitors’ expectations of national forests and the historic rural landscape may not be met. 	Comment by Terry Chute: Couldn’t they also be positively affected?  Think about just deleting the word “adversely” here.

CJg – Considering the fact that the socioeconomic analysis in particular has both positive and negative aspects, I agree.


Issue 11A: Regional Socioeconomics	Comment by Terry Chute: Assume this will change when we revise the analysis…

CJG – I’ve added ones to match the BBC report


The mine facilities and operation may result in changes over time to local employment, property values, tax base, tourism revenue, and demand and cost for road maintenance and emergency services. There may be costs to the alternative elements and mitigation measures that influence the present net value of the mine operations and, thus, its economic profile. 


Issue 11A Factors for Alternative Comparison


Change in employment over time 


Change in property values over time


Change in tax base per year over time 


Change in demand and cost for State road maintenance over time	Comment by Terry Chute: Fed, State, County, local, other?  All?

CJG – I think we can narrow this down to State, because we’ll probably only analyze SR83


Change in demand and cost for emergency services over time 


Quantlitative assessment of change in tourism and recreation revenue over time


Quantitative assessment of economic effect on astronomy industry


Quantitative assessment of economic effect on amenity-based relocation


Issue 11B: Rural Landscapes


The mine operation may not conform to the quality of life expectations as expressed by the forest plan and Federal, State, and local regulations and ordinances. Concerns have been expressed about modification of rural historic landscapes and local ranching traditions, which are important to local residents.


Issue 11B Factor for Alternative Comparison


Qualitative assessment of the ability of alternatives to meet rural landscape expectations as expressed by Federal, State, and local regulations and ordinances plans.





Issue 12: Impact on Transportation/Access	Comment by Terry Chute: New Issue Statement


This issue focuses on the impact of increased traffic from the mine site during construction, operation, and closure. Oversized vehicles and the transport of personnel, equipment, supplies, and materials related to the mine operation have the potential to increase traffic and reduce public safety. The operations also have the potential to permanently obliterate Forest Service roads, or temporarily restrict access to Forest Service roads and lands.


Issue 12 Factors for Alternative Comparison


1. Change in type and pattern of traffic by road and vehicle type


1. Qualitative assessment of the potential change in traffic accidents


1. Quantitative assessment of the change in level of service on potential highway routes


1. Quantitative assessment of roads obliterated by the mine, and roads whose access is restricted by mining operations 


1. Qualitative assessment of transportation conflicts 































Rosemont Copper Project


Description of the No Action Alternative


 Alternative 1 – No Action Alternative in Detail


The National Environmental Policy Act requires consideration of a “no action” alternative (figure 2). Under this alternative, Rosemont Copper would not develop the Rosemont mineral deposit at this time. The environmental, social, and economic conditions described as the Affected Environment in chapter 3 would not be affected by the construction, operation, reclamation, or closure of the mine. Any existing exploration-related or baseline collection disturbances on National Forest System lands by Rosemont Copper would be reclaimed in accordance with existing laws and permits. 


The affected region's environment, population, and economy are dynamic and will evolve continually and reasonably predictably over time in the absence of the proposed action. Population growth in southern Arizona is expected to continue to increase.  Pima County’s population is projected to reach 1.45 million by 2041 (Pima Association of Governments, http://www.pagnet.org/RegionalData/Population/tabid/104/Default.aspx).  The Town of Sahuarita General Plan projects a population of 45,597 people in 21,421 dwelling units over a 20-year planning horizon (General Plan, Town of Sahuarita, December 2002, p. 4).  As populations increase, the level of land and resources uses described below is expected to increase proportionately.  





Existing uses of the project area would continue. Dispersed recreation use in the project area includes driving for pleasure, hunting, off-highway vehicle use, camping, mountain biking, hiking and horseback riding on the Arizona Trail, bird watching, target shooting, fuel wood cutting, and other uses. 


Access to public land in the area would continue consistent with law, regulation, policy and existing and future land ownership constraints.  Where the Forest Service does not hold legal easement, existing private lands within and outside the forest boundary may deny legal public access on many existing National Forest System Roads at any time, with no recourse by the USFS or public.  Traffic levels on area roads and highways would likely increase as regional population growth occurs.


Traditional cultural use of the area, including the collection of plants for basketmaking, food, and medicinal uses, would be expected to continue at current levels.


Existing uses of groundwater and surface water would likely increase with predicted population growth and associated residential development.  Increases would primarily be associated with domestic water supplies. Water for recreational purposes could also experience increased use.


 Livestock grazing on existing grazing allotments would continue at current levels.  Water use associated with livestock grazing would also continue at existing levels.  


Archaeological and bat research activities could occur under special use permits.


Administrative activities such as livestock grazing administration on federal allotments; periodic road maintenance; visitor use monitoring; and border patrol operations would continue.


Wildfires and fire management would continue.  The risks associated with human activities include human caused wildfire as a result of abandoned campfires, and sparks generated from exhaust and ricocheted bullets.  Fires started by lightning would continue to occur.  However, fire history in this area is low and fires tend to be low intensity and small in size.  


Information regarding existing uses, conditions and trends in the project area are described in the Affected Environment sections of Chapter 3 of this FEIS.


Specific information pertaining to the effects of “Alternative 1 – No Action Alternative” is summarized at the end of this chapter.
















From: Jones, Larry -FS
To: Ruyle, Jennifer -FS; Stamer, Marc -FS; Holloway Jr, Ed -FS; Stetson, Christopher H -FS; Sandwell-Weiss, Karl  -


FS; jason_douglas@fws.gov; Jean_Calhoun@fws.gov
Subject: Agenda for FWS/CNF coordination meeting on Tuesday
Date: Thursday, September 06, 2012 1:46:31 PM
Attachments: CNF_FWS_CoordinationMeeting2011Sept2012Agenda.docx


Attached is the agenda for the coordination meeting on 11 September at FWS conference room,
0900.
 
--Larry Jones
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CORONADO NATIONAL FOREST and ARIZONA ECOLOGICAL SERVICES, TUCSON ANNUAL COORDINATION MEETING, 2011


September 11, 2012, Fish and Wildlife Service, AES conference, Tucson





DRAFT AGENDA





Start at 0900 and break for lunch at 1130





· Introduction (Calhoun and Stamer) with personnel updates





Forest Service


· Review Annual Monitoring Report (Stamer)


· Review Wildfires and limitations on Fire Management (Stetson)


· Review of mining exploration and operations (Sandwell-Weiss)


· Range Management, associated NEPA, 2002 BA renewal/re-initiation (Holloway)


· Forest Plan revision and consultation (Ruyle)


· Travel Management Plans (Ruyle?)





Fish and Wildlife Service


· Update on MDL listings and critical habitat (Calhoun)


· Candidate reviews and petition findings (Calhoun)


· Positive 90-day findings on Bartram Stonecrop, Beardless Chinchweed, and Sonoran Talussnail  – can CNF contribute data for eventual 12-month findings?


· Ocelot status and recovery planning update (Calhoun)


· Proposed Thick-billed Parrot addendum to recovery plan - CNF habitat review tasks identified in plan (Scott?)


· Forest Service participation needed for Peňa Blanca Lake frog monitoring; review of Forest Service obligations (Jason for Susan).


· Customs and Border Protection projects


· Status of CBP conservation measures for Tucson West Tower Biological Opinion (Scott).


· Status of CBP-funded Jaguar Survey and Monitoring project (Scott).


· Status of CBP-funded bat projects (Scott)


· Revisiting existing BOs when things change (i.e. new range information, active recovery implementation, and new listings/critical habitat)(Jason)


· Conference consultation on jaguar proposed critical habitat


· Strategic Habitat Conservation Planning and surrogate species (Calhoun)


· Fill in the blanks







From: Jones, Larry -FS
To: Angela Barclay
Cc: brian lindenlaub (blindenlaub@westlandresources.com); jim tress (jtress@westlandresources.com)
Subject: RE: status of Conservation Measures
Date: Thursday, April 12, 2012 7:43:18 AM


Hmmm…I didn’t, but I’ve been gone for several days (and in meetings all day today); I am still up to
my eyeballs in other high priority activities…I was hoping you all made some headway. FYI, I just
received some input from AGFD on conservation measures and will scan it then get info to you
when I can. Nothing from FWS yet, except a different message where they acknowledged they are
having a difficult time keeping up with everything going on (and presumably their limited
workforce).
 
So if SWCA and WestLand can still get together to hone some good conservation measures, that
would be dandy. I am trying to get a new contractor up to speed on plan revision to free up some
of my time for Rosemont and wildlife program manager duties.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Monday, April 09, 2012 9:39 AM
To: Jones, Larry -FS
Subject: RE: status of Conservation Measures
 
Hi Larry,
 
Did you ever hear anything back from WestLand after I sent the email to them saying we could
meet to discuss conservation measures today? I didn’t…
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Friday, April 06, 2012 10:59 AM
To: Brian Lindenlaub
Cc: Jim Tress; Angela Barclay
Subject: RE: status of Conservation Measures
 
Thanks…actually, I am pretty unavailable in April , but am around April 16 and 17. Not only did Rick
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leave, and I get his duties, as well as my own (which have been trumped up for Forest Plan), but we
actually had attrition of 4 biologists over the past couple months, so I am having a time of it
keeping my head above water.  So, don’t wait for me…I suggest you contact Angela Barclay, and
you can work together and I’ll catch up when I can. I had to cancel a related meeting with her
yesterday because of a higher priority, but one of the topics was how she could help me out with
Rosemont now that I am getting more on my plate. Angela is a good biologist, as are you all, so I
trust you can get some good conservation measure proposals in the works for me to review.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Brian Lindenlaub [mailto:blindenlaub@westlandresources.com] 
Sent: Friday, April 06, 2012 10:12 AM
To: Jones, Larry -FS
Cc: Jim Tress
Subject: RE: status of Conservation Measures
 
Small world, Larry. We just had a meeting late yesterday on this topic. If possible, we’d like to
schedule a meeting with you to discuss these conservation measures. Do you have any availability
on Monday?
 
Brian Lindenlaub | Principal
WestLand Resources, Inc.
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Friday, April 06, 2012 10:05 AM
To: Jim Tress; Brian Lindenlaub
Cc: angela barclay (abarclay@swca.com); jason_douglas@fws.gov
Subject: FW: status of Conservation Measures
 
I haven’t gotten a response from WestLand to the query below. No letter from FWS yet from
species experts but we know one is coming. WestLand—again, don’t worry about mitigation
lands…we can deal with that separately and FS cannot require them anyway.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
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Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Friday, April 06, 2012 9:28 AM
To: Jones, Larry -FS
Subject: RE: status of Conservation Measures
 
Hi Larry,
 
Just curious – did you hear back from WestLand?
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Tuesday, April 03, 2012 10:44 AM
To: jim tress (jtress@westlandresources.com); brian lindenlaub (blindenlaub@westlandresources.com);
Jonathan Rigg
Cc: Angela Barclay
Subject: status of Conservation Measures
 
Jim/Brian/Jonathan:
 
I was wondering about the status of the document outlining conservation measures Rosemont
would be willing to commit to for threatened, endangered, sensitive, and other species. (the BA for
T and E, BE for sensitive, talussnails in specialist report). Also, as SWCA was to be a “clearing
house” for conservation measures, where we are at with the “mitigation table” or whatever form
the mitigations/conservation measures have taken. Just trying to keep the ball rolling because I
hadn’t heard anything for a while.
 
As I recall, these are the broad categories we would like to see:
 


1.        General “overarching” design criteria that will help avoid, minimize, mitigate
environmental effects to habitat or species, especially those that may get “lost” in the
EIS/BA without being highlighted.


2.       General measures that help reduce stresses under climate change. In particular, I think we
need to highlight anything that reduces water consumption (ground and surface) and
greenhouse gases (but not limited to that). Note that Jim Upchurch recently brought this
up also, noting that climate change is an important consideration.


3.       Species-specific conservation measures (FWS has not yet drafted their letter of issues and
suggestions, but I don’t think you need to wait…there aren’t that many species).


4.       Mitigation lands…while these are important, they cannot be required by the Forest
Service, and if they are in some sort of preliminary process, no need to even mention. Point
is to not hold up the process waiting to hear about status of mitigation lands.
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Thanks!
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Jason_Douglas@fws.gov
To: Jones, Larry -FS
Subject: RE: draft Agenda for 11 June meeting
Date: Thursday, June 07, 2012 9:02:05 AM


Larry - the discussions should integrate nicely. As you know, some candidates for Federal listing
already appear on the FS and BLM sensitive species lists, the Pima County Priority Vulnerable Species
(and thus the MSCP covered species) list, and/or are among the State's Species of Greatest
Conservation Need. 


I'll keep an eye out for the BA. 


=Jason= 


"Jones, Larry -FS" <ljones02@fs.fed.us>


06/06/2012 04:16 PM


To "jason_douglas@fws.gov" <jason_douglas@fws.gov>
cc


Subject RE: draft  Agenda for 11 June meeting


Thanks…sounds very appropriate…I actually want to make sure we spend some time focusing on candidates and
some other species, as well as potential bio monitoring, so I appreciate your help diverting away from an ESA re-
hash. By the by, I expect we will actually be transmitting the BA and cover letter today or tomorrow to initiate
consultation. 
  
Larry Jones 
Biologist 
Acting Wildlife, Fish, and Rare Plant program manager 
Climate Change Coordinator 
SW PARC Senior Chair 
Coronado National Forest 
300 W Congress 
Tucson, AZ 85701 
  
520-388-8375 
ljones02@fs.fed.us 
  
From: Jason_Douglas@fws.gov [mailto:Jason_Douglas@fws.gov] 
Sent: Wednesday, June 06, 2012 9:20 AM
To: Jones, Larry -FS
Subject: Re: draft Agenda for 11 June meeting 
  


Larry, 


The agenda looks fine from an FWS standpoint - thank you for pulling it together. My agency's position
was articulated in our May 16, 2012, BA review/comment letter, so we won't need a whole lot of
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discussion time. Also, since this meeting is primarily for the NEPA Cooperating Agencies, I would like
to avoid diverting the whole group on any ESA sectio 7-specific tangents. 


As an aside, our BA review letter was CC'd internally among FWS sub-offices and to AZGFD, but to no
other parties. I'll leave it up to you to make the policy determination as to if it needs to be shared with
the NEPA cooperators before or during the meeting on the 11th. If it does, I can provide you with a
PDF version. 


I'll see you there. 


Jason M. Douglas
Fish and Wildlife Biologist
U.S. Fish and Wildlife Service
Arizona Ecological Services Field Office
201 North Bonita Street, Suite 141
Tucson, Arizona 85745
(520) 670-6150, extension 226 (voice)
(520) 670-6155 (fax)
http://www.fws.gov/southwest/es/arizona/ 


"Jones, Larry -FS"
<ljones02@fs.fed.us>


06/06/2012 08:35 AM


To "JWindes@azgfd.gov" <JWindes@azgfd.gov>, "Julia.Fonseca@pima.gov"
<Julia.Fonseca@pima.gov>, "Brian Powell (Brian.Powell@pima.gov)" <Brian.Powell@pima.gov>,
"jason_douglas@fws.gov" <jason_douglas@fws.gov>


cc Raul Vega <RVega@azgfd.gov>, "Roth, Melinda D -FS" <mroth@fs.fed.us>
Subject draft  Agenda for 11 June meeting


 


Attached is another attempt at making an agenda for the coop agency Rosemont conservation measures
meeting. After several emails, I think I would like to propose the following. I heard from AGFD and Pima Co, as
well as FWS, that they have ideas about where we should be headed, so I think the best approach is to give
everyone a chance to discuss their agencies stance and related regulatory issues (they are not the same between
agencies). I did not get an RSVP from BLM, so they were not on the agenda, but can be added if they show up.
For example, I would probably highlight the FS laws, regulations, and policy (NEPA, FS side of ESA, NFMA and
Forest Service Manual)—basically what we can and cannot do (or expected/not expected to do) as an agency
(e.g., we cannot require compensatory lands, which is often high on the radar of other agencies). After the
extended round robin, I would follow up with where we are at on the project. Then I think we can discuss where
we want to be headed and schedule future meetings. 
 
Does this work? I have to make a decision pretty quick on the agenda because Monday is pretty close. 
 
Larry Jones 
Biologist 
Acting Wildlife, Fish, and Rare Plant program manager 
Climate Change Coordinator 
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SW PARC Senior Chair 
Coronado National Forest 
300 W Congress 
Tucson, AZ 85701 
 
520-388-8375 
ljones02@fs.fed.us 
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately. [attachment "Draft Agenda coop agency meeting 11 June
2012_V2.docx" deleted by Jason Douglas/RO/R2/FWS/DOI]
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From: Jones, Larry -FS
To: Barrera, Bobbi L -FS; Ruyle, Jennifer -FS
Cc: Upchurch, Jim -FS; DeLorenzo, Don G -FS; Stamer, Marc -FS; Stamer, Marc -FS
Subject: RE: FWS +90 day finding for 2 plants on COR
Date: Wednesday, August 29, 2012 10:39:48 AM


Thanks, Bobbi. I am cc’ing Marc Stamer, as I assume he would submit comments on behalf of the
Coronado NF. These plants were no doubt petitioned because of the proposed Rosemont Copper
Mine. Surveys were conducted for both at Rosemont, and only P. imberbis was found, although I
believe Bartram’s Stonecrop is in the action area (outside the footprint). If I have time, I will
review, comment, and give my input to Marc.
 
--LLCJ
 
 
From: Barrera, Bobbi L -FS 
Sent: Thursday, August 23, 2012 6:37 AM
To: Jones, Larry -FS; Ruyle, Jennifer -FS
Cc: Upchurch, Jim -FS; DeLorenzo, Don G -FS
Subject: FWS +90 day finding for 2 plants on COR
 
Larry/Jennifer:  Attached  please find the August 8, 2012 FWS 90 day positive finding for the
Bartram stonecrop (Graptopetalum bartramii) and Beardless chinch weed (Pectis imberbis).   Both
of these plants are on the 2007 Regional Forester’s sensitive species list and are listed as occurring
on the Coronado.  FWS is looking for comments to be submitted on or before October 8, 2012.  The
FWS is requesting information for their 12 month status review of these species to determine if
they should be listed as endangered or threatened and to determine if designated of critical
habitat is warranted.  If you have information which would assist the FWS in their 12 month status
review, please submit it directly to them electronically via the Federal eRulemaking Portal at: 
http://www.regulations.gov .  To locate this action enter Docket No. FWS-R2-ES-2012-0047 in the
Search field.  This information is also provided in the attached federal register  notice.   Please send
me a copy of any comments you submit so I can maintain them here in our botany files.  Thanks,
Bobbi
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From: Angela Barclay
To: Jones, Larry -FS
Cc: Gerhart, Richard A -FS
Subject: RE: DRAFT Biological Assessment for review for meeting on 14 February 2012
Date: Thursday, February 09, 2012 9:25:43 AM
Attachments: draft BA mtg agenda 02-14-12.doc


Hi Larry,
 
I drafted an agenda for the meeting (attached). Please let me know if you would like me to make
any changes.
 
Thanks,
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Thursday, February 09, 2012 8:28 AM
To: Radke, Marcia F (mradke@blm.gov); Gerhart, Richard A -FS; Angela Barclay; jeff simms
(Jeff_Simms@blm.gov); kathy arnold (karnold@rosemontcopper.com); brian lindenlaub
(blindenlaub@westlandresources.com); jim tress (jtress@westlandresources.com);
Jean_Calhoun@fws.gov; jason_douglas@fws.gov; scott_richardson@fws.gov; JWindes@azgfd.gov; jeff
sorensen (jsorensen@azgfd.gov); jsturgess@augustaresource.com
Cc: dan moore (d3moore@blm.gov); Melissa Polm; Roth, Melinda D -FS; Everson, Beverley A -FS;
Laford, Reta -FS
Subject: RE: DRAFT Biological Assessment for review for meeting on 14 February 2012
 
Just a reminder that 14 Feb (Valentine's Day) is our Draft Biological Assessment review day. Our
meeting will be in the federal building, 300 W Congress. It will begin at 0930 (according to my
original email below) in Basement A. We will go as long as we need, or up to about 1530. Assuming
we don't end by 11:30, we'll have an hour lunch break. This is really a pretty informal meeting so
there is no formal agenda--we are just seeking input and discussion as needed on the draft
Biological Assessment for the proposed Rosemont copper mine.
 
According to a recent email, only Forest Service employees are allowed to park in our compound at
the federal building, so you could walk (from FWS….think of it as wellness) or park in one of the
many public parking lots--I think most people use the state building parking lot just east of the
freeway.
 
See you Tuesday!
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
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Rosemont Copper Project


Draft Biological Assessment (BA) Review


Meeting Agenda


Tuesday, February 14, 2012


9:00 AM-?


Coronado National Forest, Federal Building


300 West Congress, Basement A Conference Room


Tucson, Arizona 85701


Meeting Objectives:



· Review and discuss 10 species protected by Endangered Species Act (ESA) that may be affected 


Introductions:



· U.S. Fish and Wildlife Service


· Coronado National Forest


· Bureau of Land Management


· Arizona Game and Fish Department


· Rosemont Copper


· WestLand Resources


· SWCA Environmental Consultants



Items for Discussion:



· Project Overview



· Project Action Area and Project Description



· Environmental Baseline



· Federally Listed Species and Designated or Proposed Critical Habitat 


· Chiricahua leopard frog 



· Gila chub 



· Gila topminnow



· Huachuca water umbel



· Jaguar



· Lesser long-nosed bat



· Mexican spotted owl 


· Ocelot



· Pima pineapple cactus



· Southwestern willow flycatcher 


· Effects Analysis 



· Impacts to Biological Resources in Addition to the Direct Impacts Resulting from Mining Activities 



· Difficulty in assessing impacts to threatened and endangered species due to


· Uncertainty of 



· Water models regarding actual impacts over long time frame



· Indirect effects due to noise, vibrations, light, and dust



· Potential for, but undocumented, occurrences of large-ranging species such as jaguars and ocelots and interpretation and application of ESA


· Species



· Conservation Measures 



· Direct, Indirect, and Cumulative Effects



· Effects Determinations


Schedule:



· For submitting BA to U.S. Fish and Wildlife Service to initiate formal consultation


TEP Vegetation Management Environmental Assessment                                                                       
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From: Jones, Larry -FS 
Sent: Wednesday, January 25, 2012 5:03 PM
To: Radke, Marcia F (mradke@blm.gov); Gerhart, Richard A -FS; angela barclay (abarclay@swca.com);
jeff simms (Jeff_Simms@blm.gov); kathy arnold (karnold@rosemontcopper.com); brian lindenlaub
(blindenlaub@westlandresources.com); jim tress (jtress@westlandresources.com);
Jean_Calhoun@fws.gov; jason_douglas@fws.gov; scott_richardson@fws.gov; JWindes@azgfd.gov; jeff
sorensen (jsorensen@azgfd.gov); jsturgess@augustaresource.com
Cc: dan moore (d3moore@blm.gov); Melissa Polm (mpolm@swca.com); Roth, Melinda D -FS; Everson,
Beverley A -FS; Laford, Reta -FS
Subject: DRAFT Biological Assessment for review for meeting on 14 February 2012
 
Attached is the deliberative draft Biological Assessment for your review. Please look it over for our
meeting on 14 February 2012 at the Tucson federal buidling (basement conference room 0930).
Agency contacts may wish to have their specialists review the appropriate sections for their input.
Of course, this is a draft and it is subject to change, so we welcome input at this stage from the
federal agencies, the proponent, contractors representing the agencies and proponent, and Arizona
Game and Fish Department (per Memorandum of Understanding).
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Brian Lindenlaub
To: Jones, Larry -FS
Cc: angela barclay (abarclay@swca.com); Jim Tress; Chris Garrett (cgarrett@swca.com)
Subject: RE: discuss CMs?
Date: Friday, May 11, 2012 1:29:00 PM


Larry,
 
I will be at the 2:00 meeting and should be able to swing by your office first. I’ll shoot for 1:00.
 
Brian Lindenlaub | Principal
WestLand Resources, Inc.
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Friday, May 11, 2012 1:13 PM
To: Brian Lindenlaub; Jim Tress; Chris Garrett (cgarrett@swca.com)
Cc: angela barclay (abarclay@swca.com)
Subject: discuss CMs?
 
Brian/Jim
 
Are you coming to the Rosemont meeting on Monday (2:00-4:00)? If so, maybe you could drop by
my office at 1:00 or so and we could scan through conservation measures. Angela Barclay will be
out, but perhaps Chris may want to join us. The idea is that I am reviewing the BA and have made a
number of comments on CMs, including some input from FWS and AGFD. Some comments are just
wordsmithing, but others may need buy-in from Rosemont Copper Company. Even if you aren’t
coming to said meeting, it would be good to touch bases Monday or Tuesday to go over them, so
that the reviewed BA will have your input ready for Angela when she gets to work on it the
following week.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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recipients. Any unauthorized interception of this message or the use or disclosure of the



mailto:blindenlaub@westlandresources.com

mailto:ljones02@fs.fed.us

mailto:abarclay@swca.com

mailto:jtress@westlandresources.com

mailto:cgarrett@swca.com

mailto:ljones02@fs.fed.us





information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.








From: Everson, Beverley A -FS
To: Belauskas, Alan -FS; Elek, Arthur S -FS; Kriegel, Debby -FS; Curiel, Eli -FS; McKay, George -FS; Schewel, Heidi


-FS; Jones, Larry -FS; Roth, Melinda D -FS; Laford, Reta -FS; Lefevre, Robert -FS; Shafiqullah, Salek -FS;
Lockwood, Sean -FS; Davis, Sarah L -FS; Emmett, Tami -FS; Keyes, Walter -FS; Gillespie, William B -FS;
Gerhart, Richard A -FS; Copeland, James -FS; Kaplan, Marc -FS; Campbell, Andrea W -FS; Melissa Polm


Subject: FW: Replacement Letter
Date: Tuesday, February 14, 2012 6:24:02 PM
Attachments: Response to letter dated 20Dec11.pdf
Importance: High


FYI, letter was in response to our letter to Rosemont in December regarding info and studies
needed of the company for the FEIS.
 
 
From: Upchurch, Jim -FS 
Sent: Monday, February 13, 2012 2:55 PM
To: Roth, Melinda D -FS
Subject: FW: Replacement Letter
Importance: High
 
 
 
Jim Upchurch
Forest Supervisor
Coronado National Forest
300 West Congress
Tucson, AZ   85701
Office:  520-388-8306
Cell:  520-444-4034
 
From: Kathy Arnold [mailto:karnold@rosemontcopper.com] 
Sent: Monday, February 13, 2012 10:29 AM
To: Upchurch, Jim -FS
Cc: Chris Garrett; Melissa Polm (mpolm@swca.com)
Subject: Replacement Letter
Importance: High
 
Jim - 
There was a typo on the letter I sent Friday, please use this instead.
 
Kathy
 
Kathy Arnold | Vice President Environmental and Regulatory Affairs
Direct:  520.495.3502 |  Main: 520.293.3579 |  Fax  520.495.3540


Rosemont Copper Company  
P.O. Box 35130  |   Tucson, AZ 85740-5130 
2450 W Ruthrauff Road, Suite 180 |   Tucson, AZ 85705  |  www.rosemontcopper.com  


PLEASE NOTE: : This e-mail message, including any attachments, is for the sole use of the intended recipient(s) and may
contain confidential and/or privileged information. Any unauthorized review, use, disclosure or distribution is prohibited. If
you are not the intended recipient, please delete all  copies and notify us immediately.
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February	  10,	  2012	  
	  
	  
Mr.	  Jim	  Upchurch	  
Forest	  Supervisor	  
Coronado	  National	  Forest	  
300	  West	  Congress	  
Tucson,	  Arizona	  85701	  
	  
Re:	  	  	   Response	  to	  December	  20,	  2011	  Forest	  Service	  Letter	  
	  
Dear	  Mr.	  Upchurch:	  
	  
In	   response	   to	   your	   letter	   dated	   December	   20,	   2011,	   Rosemont	   is	   pleased	   to	   present	   the	   following	  
information.	  
	  
GEOCHEMISTRY	  (Questions	  1-‐8)	  
Attachment	   1	   provides	   additional	   information	   in	   response	   to	   the	   questions	   regarding	   geochemical	  
sampling	   and	   testing.	   	   Note	   that	   only	   a	   small	   fraction	   (approximately	   3%)	   of	   the	   material	   is	   acid-‐
generating.	  
	  
AIR	  QUALITY	  (Questions	  1-‐3)	   	  
The	  Draft	  Modeling	  Protocol	  was	  provided	   to	   the	  Forest	  on	  December	  21,	  1011.	   	  Rosemont	  has	  been	  
instructed	  by	  the	  Forest	  technical	  team	  on	  Air	  to	  wait	  until	  the	  technical	  team	  completed	  its	  review	  of	  
the	   on	   protocol	   and	   determined	   if	   changes	   are	   needed.	   	   Mitigation	   may	   or	   may	   not	   be	   necessary	  
depending	  on	  the	  changes	  the	  technical	  team	  makes	  to	  the	  protocol	  and	  depending	  on	  the	  adjustments	  
that	   have	   been	   requested	   by	   ADEQ,	   i.e.,	   paving	   the	   access	   road,	   paving	   the	   plant	   road,	   changing	   to	  
collectors	  from	  scrubbers.	  
	  
Rosemont	  ran	   into	  some	  technical	   issues	  for	  the	  presentation	  of	  the	  current	  compliance	  opportunities	  
available	   for	   the	  Scholefield	  and	  Barrel-‐Trail	  alternatives,	  primarily	  relocating	  the	  fence.	   	  These	  figures	  
will	  be	  presented	  early	  next	  week.	  	  The	  Barrel-‐Trail	  alternative	  may	  have	  some	  additional	  opportunities,	  
which	   will	   be	   considered	   once	   the	   technical	   team	   completes	   its	   review	   of	   the	   modeling	   protocol.	  	  
Preliminary	   examination	   of	   the	   Barrel	   alternative	   shows	   that	   with	   the	   changes	   that	   Rosemont	   has	  
already	  made	  at	  ADEQ’s	  request,	  the	  Barrel	  alternative	  can	  meet	  the	  NAAQS	  at	  the	  fenceline	  presented	  
in	  the	  DEIS,	  this	  preliminary	  information	  is	  included	  in	  Attachment	  2.	  
	  
The	  “chemical”	  make-‐up	  of	  the	  dust	  was	  actually	  provided	  in	  the	  whole-‐rock	  analysis	  in	  the	  geochemical	  
reports.	  	  The	  dust	  will	  simply	  be	  comprised	  of	  the	  waste	  rock	  or	  tailings.	  	  No	  additional	  “chemicals“	  will	  
be	  added.	  	  The	  reports	  include:	  
	  



• Technical	  Memoradum,	  Rosemont	  Additional	  Tailings	  Analysis,	  Tetra	  Tech,	  March	  16,	  2011	  
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• Technical	  Memorandum,	  Rosemont	   Preliminary	   Geochemistry	   Review	   Response	   to	   Comments,	  
Tetra	  Tech,	  November	  23,	  2010	  



• Technical	  Memorandum,	  Tailings	  Geochemistry,	  Tetra	  Tech,	  March	  24,	  2009	  
• Technical	  Memorandum,	  Tailings	  Geochemistry,	  Tetra	  Tech,	  October	  10,	  2008	  
• Geochemical	  Characterization,	  Addendum	  1,	  Tetra	  Tech,	  November	  2007	  
• Baseline	  Geochemical	  Characterization	  Report,	  Tetra	  Tech,	  June	  2007	  
	  



Fugitive	  dust	  dispersion	  will	  be	  modeled	  for	  particulates	  with	  a	  diameter	  below	  both	  10	  and	  2.5	  microns.	  	  
These	  analyses	  will	  be	  compiled	  for	  all	  appropriate	  onsite	  sources	  and	  provided	  to	  the	  Forest	  Service.	  
	  
Recent	  data	   from	  O3	  monitors	   in	   the	  Pima	  County	  area	   suggest	   that	   the	  O3	  design	  value	   is	  below	   the	  
defined	  NAAQS	   for	   O3.	   	   As	   a	   result,	   it	   is	   unclear	  what	   “close	   to”	   exceeding	   the	   ozone	   levels	   actually	  
means	  and	  what	  steps	  Pima	  County	  may	   implement	  to	  comply	  with	  the	  NAAQS	  given	  their	  current	  O3	  



design	  values.	  
	  
In	   addition,	   given	   the	   fact	   that	   O3	   is	   produce	   in	   the	   atmosphere	   as	   a	   function	   of	   the	   interaction	   of	  
emitted	   precursor	   chemicals	   and	   solar	   radiation,	   it	   is	   not	   possible	   to	   predict	   the	   impact	   of	   a	   single	  
stationary	   source	   on	   regional	   ozone	   without	   completing	   a	   gridded	   regional	   simulation	   using	   a	  
photochemical	  grid	  model	  (PGM).	  	   	  It	   is	  unclear	   if	  a	  modeling	  effort	  of	  this	  magnitude	   it	  practical	   for	  a	  
single	  proposed	  facility.	  	  Additionally,	  it	  is	  not	  clear	  that	  if	  such	  a	  simulation	  was	  produced	  that	  it	  would	  
provide	   scientifically	   valid	   outputs	   without	   a	   great	   deal	   of	   regional	   emissions	   data	   and	   monitored	  
ambient	  testing	  data.	  	  As	  a	  result,	  at	  this	  time,	  Rosemont	  does	  not	  believe	  that	  producing	  O3	  modeling	  
data	  would	  increase	  the	  accuracy	  of	  impact	  disclosure.	  	  
	  
SURFACE	  WATER	  
Surface	  water	  management	  has	  been	  well	  described	   for	   the	  Barrel-‐Trail	  Alternative.	   	  The	  alternative’s	  
design	  was	  developed	   to	   route	  as	  much	   stormwater	   runoff	  off	   the	   landform	  as	  possible.	   	   The	  Phased	  
Tailings	   Alternative	   was	   similarly	   developed.	   	   The	   overall	   concepts	   for	   stormwater	   management	  
concepts	   described	   for	   this	   alterative	   can	   be	   applied	   to	   all	   alternatives.	   	   Attachment	   3	   contains	   two	  
additional	  technical	  memoranda	  that	  provide	   information	  regarding	  possible	  stormwater	  management	  
concepts	  for	  the	  Scholefield	  and	  for	  the	  Barrel	  alternatives.	  	  There	  are	  no	  additional	  detailed	  designs	  for	  
stormwater	  management.	  
	  
GROUNDWATER	  (Questions	  1-‐4)	  
The	   Point	   of	   Compliance	   (POC)	   monitor	   wells	   as	   described	   in	   the	   draft	   APP	   Number	   P-‐106100	   for	  
Rosemont	  are	  shown	  on	  the	  map	  contained	  in	  Attachment	  4.	  	  These	  wells	  are	  specific	  to	  the	  Mine	  Plan	  
of	   Operations	   proposed	   in	   July	   2007.	   	   Once	   the	   Forest	   Service	   makes	   a	   decision	   on	   an	   alternative,	  
Rosemont	  will	  make	  an	  application	   for	   an	  amendment	   to	   the	  permit,	  which	  will	   include	  new	  monitor	  
well	  locations	  where	  necessary.	  	  	  
	  
Attachment	  5	  contains	  the	  hydrographs	  for	  each	  of	  the	  locations	  specified	  in	  your	  letter.	  
	  
Attachment	  6	  includes	  the	  west	  and	  east-‐side	  groundwater	  level	  and	  spring	  flow	  monitoring	  for	  the	  east	  
side.	  	  The	  quality	  data,	  lab	  reports,	  field	  notes,	  and	  the	  weather	  station	  information	  are	  being	  provided	  
in	  electronic	  format.	  
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Attachment	  7	  includes	  the	  west-‐side	  groundwater	  level	  monitoring.	  	  Rosemont	  does	  not	  have	  access	  to	  
quality	  information	  on	  the	  west-‐side.	  
	  
Rosemont	   is	  not	  prepared	   to	  discuss	  any	  arrangements	   for	  other	  Well	  Owner	  Protection	  Plans	  at	   this	  
time	  but	  will	  do	  so	  if	  it	  becomes	  appropriate	  to	  do	  so.	  
	  
WATER	  REPLACEMENT	  PLAN	  (Questions	  1-‐2)	  
The	  water	  replacement	  plan	  has	  not	  been	  developed.	   	  Rosemont	   is	  awaiting	  a	  final	  decision,	   including	  
the	  selection	  of	  an	  alternative,	  clarifying	  what	  water	  sources	  will	  actually	  be	  affected.	   	  The	  potentially	  
affected	   list	   in	  Table	  50	   includes	  a	  number	  of	  springs	  and	  seeps	  that	  are	  many	  miles	   from	  the	  project	  
area	   and	  are	   found	   in	  different	  hydrologic	  basins.	   	   Table	   50	   also	   indicates	   that	   the	   status	  of	  many	  of	  
these	  springs	  and	  seeps	  are	  unknown.	  	  In	  fact,	  	  are	  dry.	  	  	  
	  
Table	   78	   lists	   a	   large	   number	   of	   stock	   tanks.	   	   Again,	   the	   current	   status	   of	   many	   of	   these	   tanks	   is	  
unknown.	   	  Further,	  many	  of	   the	  tanks	  either	  are	  not	  on	  our	  current	  range	   improvement	  maps	  for	  the	  
Rosemont	  grazing	  allotments	  or	  are	  not	  maintained.	   	  Rosemont	  would	   like	   to	   review	   the	  actual	   stock	  
tanks	   and	  make	   sure	   they	   are	   currently	   in	   existence	   and	  being	   used,	   and,	   if	   so,	  whether	   they	  will	   be	  
impacted.	   	   For	   instance,	   there	   are	   several	   unnamed	   stock	   tanks	   identified	   as	   being	   located	   within	  
Davidson	   Canyon	   Wash,	   which	   apparently	   have	   no	   water	   right	   associated	   with	   them.	   	   It	   would	   be	  
surprising	  if	  Rosemont’s	  operations	  caused	  impact	  to	  any	  of	  them.	  	  	  
	  
The	   impacts	   are	   also	   dependent	   upon	   the	   configuration	  of	   the	   alternative	   that	   is	   ultimately	   selected.	  	  
Because	   Rosemont	   is	   the	   owner	   of	   the	   stock	   tanks	   that	  would	   be	   affected	   directly,	   the	   tanks	   can	   be	  
addressed	  and	  adjustments	  made	  once	  the	  final	  alternative	  is	  chosen.	  
	  
Rosemont	  is	  working	  to	  continue	  to	  verify	  the	  existence	  of	  springs	  and	  their	  actual	  locations,	  as	  well	  as	  
stock	  tanks	  and	  other	  water	  right	  information.	  	  We	  are	  also	  working	  on	  stormwater	  monitoring	  as	  well	  
as	   working	  with	   Arizona	   Department	   of	   Environmental	   Quality	   to	   determine	   the	   physical	   integrity	   of	  
Davidson	  Canyon	  Wash	  and	  the	  geomorphology	  associated	  with	  its	  stream	  channel.	  
	  
OTHER	  –	  PLANS	  
The	  list	  of	  plans	  associated	  with	  the	  various	  documents	  produced	  is	  being	  reviewed	  and	  a	  schedule	  of	  
development	  for	  those	  plans	  will	  be	  submitted	  before	  the	  end	  of	  the	  February.	  	  	  
	  
Reclamation	  and	  Closure	  
The	  Forest	  Service	  has	  requested	  that	  the	  Reclamation	  and	  Closure	  Plan	  for	  the	  Preferred	  Alternative	  be	  
updated.	  	  Rosemont	  is	  finalizing	  the	  mine	  plan	  and	  stacking	  requirements	  for	  the	  tailings	  and	  can	  start	  
to	  develop	  the	  Reclamation	  and	  Closure	  Plan	  once	  those	  tasks	  are	  complete.	   	  However,	  any	  change	  to	  
slope,	   benching,	   stormwater	  management,	   etc.,	   will	   cause	   a	   ripple	   effect	   throughout	   all	   other	   plans,	  
including	   the	  Reclamation	  and	  Closure	  Plan.	   	  Therefore	  we	  request	  a	  meeting	   to	  discuss	  any	  on-‐going	  
reviews	   being	   conducted	   by	   the	   Forest	   Service	   that	   may	   affect	   the	   facility	   shaping.	   	   This	   specifically	  
includes	  geomorphic	  design	  requirements	  mentioned	  in	  the	  letter.	  	  	  
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Transportation	  Plan	  
Rosemont	  has	  no	  Transportation	  Plan	  to	  disclose	  to	  the	  Forest	  Service.	  	  As	  we	  have	  stated	  in	  our	  Mine	  
Plan	  of	  Operations	  and	  in	  subsequent	  studies,	  all	  shipments	  will	  leave	  the	  Rosemont	  site,	  be	  transported	  
north	  on	  State	  Route	  83	  to	  Interstate	  10,	  and	  from	  there	  be	  distributed	  into	  commerce.	  	  Once	  possible	  
location	   for	   shipments	  may	   be	   the	   Port	   of	   Tucson.	   	   However	   there	   are	   neither	   specific	   contracts	   nor	  
plans	   in	   place	   for	   a	   facility	   at	   that	   location	   or	   anywhere	   else.	   	   In	   fact,	   depending	   upon	   the	   future	  
structure	  of	  the	  contracts	  for	  our	  products,	  Rosemont	  may	  not	  own	  the	  product	  once	   it	   is	   loaded	  into	  
trucks	  and	  may	  have	  no	  control	  over	  delivery	   locations.	   	  Rosemont	  has	  no	  mitigation	  planned	   for	  any	  
roadways	  other	  than	  those	  owned	  and	  operated	  by	  the	  Arizona	  Department	  of	  Transportation.	  
	  
Invasive	  Species	  
The	  Invasive	  Species	  Control	  Plan	  is	  under	  development	  and	  will	  be	  provided	  once	  complete.	  
	  
Endangered	  and	  Threatened	  Species	  
Rosemont	   plans	   to	   work	   with	   the	   USFWS,	   the	   Forest	   Service,	   SWCA,	   and	   WestLand	   to	   develop	  
monitoring	   and	  mitigation	   plans	   as	   may	   be	   appropriate	   for	   endangered	   and	   threatened	   species	   and	  
species	  that	  are	  candidates	  for	  listing.	  	  The	  details	  of	  these	  plans	  will	  be	  worked	  out	  during	  the	  Section	  7	  
consultation	  process,	  which	  is	  just	  starting.	  	  
	  
OTHER	  –	  MISCELLANEOUS	  
	  
Booster	  Stations	  
The	  specific	  locations	  of	  the	  water	  line	  booster	  stations	  are:	  



Pump	  
Station	  



Latitude	   Longitude	  



1	   31°54'53.42"N	   110°55'56.28"W	  



21	   31°52'29.46"N	   110°50'58.55"W	  



3	   31°51'7.39"N	   110°48'22.65"W	  



42	   31°51'31.99"N	   110°46'2.45"W	  



53	   Unknown	   Unknown	  
	  
Attachment	  8	  has	  a	  plot	  of	  the	  PPC	  locations	  and	  the	  pump	  stations	  to	  show	  the	  impacts.	  	  Pump	  station	  
locations	  were	   determined	   based	   primarily	   on	   hydraulics	   to	  minimize	   the	   number	   of	   stations	   and	   to	  
make	   the	   stations	   the	  most	  efficient,	   and	  on	   landowner	  preference	   (Pump	  Station	  2	  was	   sited	  by	   the	  
Santa	   Rita	   Experimental	   Range).	   	   Archaeological	   features	   and	   PPC	   were	   reviewed	   and	   considered	   as	  
well.	  
	  



                                                
1 Pump	  Station	  No.	  2	  may	  be	  moved	  slightly	  to	  accommodate	  the	  wishes	  of	  the	  State	  Land	  Department	  which	  will	  place	  the	  
location	  at	  31°52'29.46"N,	  110°50'58.55"W 
2 Pump	  Station	  No.	  4	  may	  also	  be	  adjust	  for	  hydraulics	  	  
3 Pump	  Station	  No.	  5	  may	  not	  be	  necessary	  if	  the	  hydraulics	  at	  Station	  4	  will	  work. 
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Test	  Plots	  
The	   last	   published	   test	   plot	   data	   was	   provided	   to	   the	   Forest	   Service	   in	   the	   Lawson	   Thesis.	   	   Work	  
continues	  and	  information	  will	  be	  provided	  as	  it	  is	  developed.	  
	  
Easements	  
There	  are	  no	  planned	  or	  existing	  rights	  of	  way	  or	  easements	  through	  either	  Lopez	  or	  Gunsite	  Passes	  at	  
this	  time.	  	  	  
	  
Pima	  County	  Regulations	  
Rosemont	   is	  uncertain	  how	  to	  respond	  to	  your	  request	   to	  “describe	  Rosemont’s	  understanding	  of	   the	  
applicability	  of	  the	  project	  to	  any	  Pima	  County	  regulations”	  and	  to	  “identify	  how	  County	  jurisdiction	  or	  
oversight	   differs	   with	   respect	   to	   land	   ownership.”	   	   A.R.S.	   §11-‐812(A)(2)	   provides	   that	   no	   county	  
ordinance	  shall	  “[p]revent,	  restrict	  or	  otherwise	  regulate	  the	  use	  or	  occupation	  of	  land	  or improvements	  
for	  …	  mining	   [and]	  metallurgical	  …	  purposes.”	   	  This	   statute	  also	  states	   that	  “mining”	  has	   the	  meaning	  
prescribed	   in	   A.R.S.	   §	  27-‐301.	   	   Under	   the	   latter	   statute,	   “mining”	   is	   defined	   as	   “those	   activities	  
conducted	  to	  develop	  or	  extract	  materials	  from	  a	  mine	  including	  on-‐site	  transportation,	  concentrating,	  
milling,	   leaching,	   smelting	  or	  other	  processing	  of	  ores	  or	  other	  materials.	  Mining	   includes	  mined	   land	  
reclamation	  activities	  regulated	  pursuant	  to	  chapter	  5	  or	  6	  of	  this	  title.”	  	  A.R.S.	  §	  27-‐301(10).	  	  Obviously,	  
all	  of	  Rosemont’s	  activities	  are	  being	  conducted	  for	  the	  purpose	  of	  developing	  and	  extracting	  valuable	  
minerals.	   	  Furthermore,	  Pima	  County	  has	  no	   jurisdiction	  over	   land	  uses	  occurring	  on	  federal	  and	  state	  
land.	  	  Consequently,	  Pima	  County	  has	  very	  limited	  authority	  over	  the	  Rosemont	  Project.	  
	  
Perhaps	  It	  would	  be	  better	  is	  you	  would	  provide	  Rosemont	  with	  a	  specific	  set	  of	  facts	  as	  opposed	  to	  a	  
general	   inquiry	   about	   the	   scope	  of	   Pima	  County’s	   authority.	   	   I	   suspect	   that	   there	  must	   be	   something	  
specific	   that	   is	   causing	   concern.	   	   By	  providing	   a	   specific	   set	  of	   circumstances,	  we	   can	  provide	   a	  more	  
precise	  response.	  
	  
Dark	  Skies	  
Rosemont	  has	  conducted	  studies	  on	  Dark	  Skies,	  along	  with	  this	   is	  a	  revision	  to	  the	  Lighting	  Plan	  dated	  
January	  24,	  2012	  (Attachment	  9).	   	  Rosemont	  has	  requested	  a	  Dark	  Skies	  Technical	  Team	  be	  formed	  to	  
discuss	  baseline	  studies	  and	  additional	  modeling	  with	  our	  technical	  experts.	  
	  
Arizona	  Trail	  
A	  route	  east	  of	  State	  Route	  83	  between	  Oak	  Tree	  and	  Barrel	  Canyons	  would	  make	  the	  most	  sense	  for	  
this	  project.	  	  There	  are	  no	  current	  plans	  for	  this	  immediate	  area	  that	  would	  lead	  to	  another	  reroute.	  	  If	  
not	   precluded	   by	   another	   agency	   during	   mitigation	   discussions,	   Rosemont	   would	   be	   amenable	   to	  
allowing	  the	  Arizona	  Trail	  to	  cross	  the	  private	  land	  at	  T18S,	  R16E	  Section	  15,	  SE¼.	  
	  
Pit	  Bench	  Visual	  Mitigation	  
Because	  the	  orientation	  of	   the	  waste	  rock	  dumps	  has	  changed	   in	   the	  preferred	  alternative,	  Rosemont	  
believes	  there	  will	  be	  no	  pit	  benches	  visible	  from	  the	  turnout	  at	  State	  Route	  83	  milepost	  44.	  	  The	  pit	  is	  
similarly	   hidden	   from	   view	   for	  most	   orientations	   studied	   in	   the	   viewshed	   analysis.	   	   An	   update	   of	   the	  
original	  analysis	  dated	  March	  8,	  2010	  not	  been	  done	  to	  determine	  which,	  if	  any,	  portion	  of	  the	  pit	  will	  
be	  visible	  under	   the	  new	  orientation.	   	  Now	  that	   the	  stacking	  plans	  are	  complete,	   the	  pit	  bench	  visual	  
mitigation	  can	  be	  reviewed	  to	  determine	  if	  it	  is	  even	  necessary	  and	  if	  so	  to	  what	  extent.	  
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Pit	  Wall	  Stability	  
Rosemont	   has	   provided	   all	   stability	   reports	   produced	   from	   Call	   and	   Nicholas.	   	   The	   Call	   and	   Nicholas	  
report	  from	  February	  2008	  is	  attached	  (Attachment	  10).	  	  Rosemont	  will	  continue	  to	  work	  on	  pit	  slopes	  in	  
order	  to	  develop	  the	  pit	  in	  the	  most	  optimal	  manner	  possible	  balancing	  safety	  with	  production.	  	  
	  
Dry	  Stack	  Tailings	  Methodology	  
The	   description	   in	   layman’s	   terms	   is	   provided	   in	   Attachment	   11	   to	   this	   letter.	   	   Please	   do	   not	   forget	  
Rosemont	  provided	  a	  white	  paper	  on	  dry	  stack	  tailings	  technology	  on	  January	  20,	  2009,	  which	  provides	  
more	  detailed	  information.	  
	  
I	  will	  keep	  you	  apprised	  of	  the	  plan	  completion	  dates,	  pit	  bench	  visual	  mitigation	  work,	  and	  Reclamation	  
and	  Closure	  Plan	  completion.	  
	  
We	  look	  forward	  to	  working	  with	  you	  to	  complete	  the	  NEPA	  process.	  	  If	  you	  have	  questions	  or	  would	  like	  
to	  discuss	  any	  particular	  aspect	  of	  this	  letter	  or	  the	  attachments	  in	  greater	  detail,	  please	  let	  me	  know.	  
	  
Regards,	  
	  
	  
	  
Katherine	  Ann	  Arnold	  
Vice	  President,	  Environmental	  and	  Regulatory	  Affairs	  
	  
	  
	  
	  
Cc:	   Chris	  Garrett,	  SWCA	  



File	  	  
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From: Angela Barclay
To: Jones, Larry -FS
Subject: FW: Rosemont Conservation Measures Summary
Date: Thursday, April 26, 2012 9:08:16 AM
Attachments: Rosemont conservation measures summary.pdf


Rosemont conservation measures summary.docx


Good morning Larry,
 
I received this from WestLand this morning. Not sure if you received it so I am forwarding to you.
I’m concerned about his reference to the submittal schedule – do we need to talk today?
 
Thanks,
 
Angela
^..^  ^..^
 
From: Brian Lindenlaub [mailto:blindenlaub@westlandresources.com] 
Sent: Thursday, April 26, 2012 8:42 AM
To: Angela Barclay
Cc: Kathy Arnold; Jim Tress
Subject: Rosemont Conservation Measures Summary
 
Angela,
 
Please find attached both a PDF and MS Word copy of the Rosemont Conservation Measures Summary.
We have written them with the idea that they could be readily inserted into your BA as part of the
project description. After speaking with Larry Jones yesterday, we understand that if he can have a
draft of the BA tomorrow morning he could have the final over to the USFWS as soon as that
afternoon.
 
I will call you directly to discuss.
 
Regards,
Brian Lindenlaub
WestLand Resources, Inc.



mailto:abarclay@swca.com

mailto:ljones02@fs.fed.us






ROSEMONT CONSERVATION MEASURES SUMMARY 



This document summarizes the conservation measures developed by the Rosemont Copper Company 
(Rosemont) to address potential impacts of activities related to the proposed Rosemont Copper Project on 
species listed under the Endangered Species Act (ESA). This document describes the conservation parcels 
Rosemont will purchase and/or manage, and the anticipated conservation benefits these parcels will 
provide to listed species. The conservation measures described in this document provide the basis for 
Rosemont’s conservation measures for listed species in support of Section 7 consultation under the ESA. 



The conservation measures are presented in three basic formats: conservation benefits to listed species 
from the purchase and management of conservation lands, specific management actions not associated 
with particular conservation land parcels, and an ongoing monitoring program.  Each of these is briefly 
summarized below. 



Land Conservation: Seven parcels totaling approximately 4,570 acres have been secured by Rosemont 
to provide conservation benefits to listed species potentially affected by the proposed Rosemont Project 
(Figure 1).  In addition, Rosemont is proposing conservation management activities and suitable 
conservation management arrangements on these lands and portions of its Forest Service grazing 
allotments, totaling 15,055 acres (Figure 2), to ensure the long-term protection and management of 
conservation benefits to wildlife in general, and listed species in particular.  An application of a 25-
percent conservation credit, similar to the anticipated benefit obtained by Pima County in their Multi-
Species Conservation Plan, to the 15,055 acres of Forest Service grazing lands targeted for management 
activities and long-term protection results in a 3,760 acre conservation benefit.  Thus, total conservation 
land credits included in this conservation plan are 8,330 acres. Each of the specific parcels is described 
below along with a list of the conservation benefits they provide to listed species.  



Fullerton Ranch: 



• This parcel contains approximately 1,780 acres of semi-desert grassland in the Sierrita 
Mountains. 



• The conservation and management of this parcel could benefit the movement of Jaguar and 
Ocelot if they occur in this area. 



• This parcel contains saguaros and a few agaves that will provide foraging habitat for Lesser long-
nosed bat (LLNB). 



• Habitat value and prey base on this parcel will be augmented by the following management 
activities: 



o The exclusion of grazing will enhance habitat values by increasing forage production that 
could benefit the prey base of Jaguar and Ocelot, as well as agave and saguaro 
production that will benefit Lesser long-nosed bat (LLNB). 



o The establishment and maintenance of water features (e.g., cattle tanks or wildlife 
guzzlers) at a density of 1 to 1.5 per square mile will benefit Jaguar, Ocelot and their 
prey base, and have the potential to benefit LLNB (see FWS 2012b).  











Helvetia Ranch North: 



• This parcel contains approximately 940 acres of semi-desert grassland on the west side of the 
northern Santa Rita Mountains near the proposed Rosemont infrastructure corridor. 



• This property contains suitable Pima pineapple cactus (PPC) habitat and 13 PPC were 
identified during sample surveys of the property. 



• This parcel directly links the Santa Rita Experimental Range to lands administered by the Bureau 
of Land Management (BLM), providing long-term protection of open space and habitat 
connectivity in this area, which could benefit the movement of Jaguar and Ocelot in the northern 
Santa Rita Mountains should this species occasionally occur here. 



• This property provides limited late summer foraging habitat for LLNB in the form of agaves and 
a few saguaros. 



• Habitat value and prey base on this parcel will be augmented by the following management 
activities: 



o The modification of grazing practices (see discussion of Rosemont grazing leases) to 
reduce grazing pressure on native vegetation, including agaves and saguaros, will benefit 
the prey base of Jaguar and Ocelot in addition to augmenting forage for LLNB.  



o The establishment and maintenance of water features (e.g., cattle tanks or wildlife 
guzzlers) at a density of 1 to 1.5 per square mile could benefit Jaguar, Ocelot and their 
prey base, and have the potential to benefit LLNB (see FWS 2012)1.  



Sonoita Creek Ranch: 



• This parcel contains a total of approximately 1,200 acres of semi-desert grassland, Madrean 
evergreen forest, and riparian habitat along upper Sonoita Creek, and includes surface water 
rights that support two perennial ponds and associated riparian vegetation.  



• This property provides habitat connectivity between the Patagonia and Santa Rita Mountains that 
could benefit Jaguar and Ocelot. 



• This parcel could provide habitat for Mexican spotted owl (MSO) during dispersal and 
migration and habitat connectivity between the Patagonia and Santa Rita Mountains. 



• This property will provide foraging habitat in the form of agaves for LLNB. 
• In addition to the general wildlife and riparian values that this parcel provides, Sonoita Creek 



Ranch has the potential to benefit the conservation of aquatic species, including Gila chub, Gila 
topminnow, Chiricahua leopard frog (CLF) and Huachuca water umbel, through 
management and/or reintroduction efforts.  



Rosemont Ranch Lands: 



• These properties consist of four distinct parcels on the east side of the Santa Rita Mountains 
totaling approximately 650 acres of semi-desert grassland.  



                                                           
1 U.S. Fish and Wildlife Service. 2012. Reinitiation of Biological Opinion on the Las Cienegas National 
Conservation Area Resources Management Plan (22410-2002-F-0162) in Pima and Santa Cruz Counties, Arizona. 
Memorandum. Arizona Ecological Services Office. Phoenix, Arizona. 29 pp. 











• These parcels provide habitat connectivity which could benefit Jaguar and Ocelot. 
• Agaves present on these parcels will provide foraging habitat for LLNB. 
• Habitat value and prey base on this parcel will be augmented by the following management 



activities: 
o The modification of grazing practices to reduce grazing pressure on native vegetation, 



including agaves, will benefit the prey base of Jaguar and Ocelot in addition to 
augmenting forage for LLNB.  



o The establishment and maintenance of water features (e.g., cattle tanks or wildlife 
guzzlers) at a density of 1 to 1.5 per square mile could benefit Jaguar, Ocelot and their 
prey base, and have the potential to benefit LLNB (see FWS 2012). 



Rosemont Grazing Leases: 



• These grazing leases held by Rosemont cover approximately 15,055 acres of Forest Lands in the 
northern Santa Rita Mountains that are outside of the Mine Safety and Health Administration 
(MSHA)-regulated perimeter of the proposed mine.  Rosemont will manage their grazing 
operations on these lands in a manner that enhances overall habitat values and that will 
specifically benefit listed species.  Similar to Pima County’s anticipated benefit from the 
management of its grazing lands, Rosemont anticipates a 25 percent conservation credit for these 
conservation efforts.  These leased lands are anticipated to provide approximately 3,760 acres of 
conservation benefit.  Management activities that will be implemented on these lands include 
grazing restrictions (timing and intensity) that are intended to enhance habitat values by 
increasing forage production available for wildlife and will entail suitable agreements that ensure 
the long-term protection and management of these grazing lands.  



• Specific management actions on these leased lands will include: 
o An overall reduction in grazing intensity. 



o Modified grazing schedules to reduce grazing during seasonal periods deemed important 
for sensitive plant species, including agave. 



o Exclusion of livestock from sensitive riparian areas. 



o Construction of approximately 25 (approximately 1 per square mile) water sources (e.g., 
cattle tanks or wildlife guzzlers) that will help mitigate the potential loss of springs as a 
source of water for wildlife in the Rosemont area. 



• The establishment and maintenance of water features (e.g., cattle tanks or wildlife guzzlers) could 
benefit Jaguar, Ocelot, and their prey base, and have the potential to benefit LLNB (see FWS 
2012). 



• The management of grazing on these leases will reduce grazing pressure on flowering agave, and 
thus enhance existing foraging habitat for LLNB. 











• The management of these leased lands for cattle grazing will benefit MSO by protecting potential 
migration and dispersal habitat and providing habitat connectivity to benefit movement among 
and within habitat patches. 



• The management of these grazing allotments will benefit CLF through the maintenance of stock 
tanks and other water features, some of which currently provide breeding and dispersal habitat. 
These management actions also include: 



o Management of stock tanks in the Greaterville area to support or enhance existing 
breeding populations in Recovery Unit 2.  



o Enhancement of tanks in the Greaterville area to maintain water levels and to create 
greater structural heterogeneity within tanks.   



o Fencing of tanks to manage cattle use in the Rosemont and Greaterville areas.  



o Management of vegetation to avoid excessive infringement of the open water areas of 
tanks in the Rosemont and Greaterville areas.   



o Coordination with United States Fish and Wildlife Service (FWS) and Arizona Game and 
Fish Department (AGFD) for the introduction or reintroduction of CLFs in the 
Greaterville area. 



o These management efforts for CLF in the Greaterville area will focus on increasing 
stability of and connectivity between known breeding populations to support the creation 
and maintenance of a robust metapopulation in this area. 



• These leased lands will provide open space and habitat connectivity that could benefit both 
Jaguar and Ocelot if they occur in this area.  



• Management activities that benefit LLNB roost habitat on Rosemont’s grazing leases and avoid 
or minimize direct take are identified below 



o Helena Mine entrances (R37A, B, and C) used by LLNB will be fenced to prevent access 
and disturbance by humans and maintain LLNB access to these adits 



o Rosemont will relocate a portion of the Arizona Trail to limit visibility of the Helena 
Mine entrances to hikers, thus reducing possible disturbance to LLNB. 



o R2 adit will be fenced or gated, as appropriate, to prevent access and disturbance by 
humans and to provide access to the adit by LLNB. 



o Chicago Mine, in the pit area and where impacts cannot be avoided, will be closed prior 
to disturbance in the area of Chicago Mine. Closure activities will take place when 
LLNB are not present in the Chicago Mine. 



o The Helena Mine complex and R2 will be monitored annually for LLNB through 
construction, and then every five years until mine closure.  



 











Specific Management Actions: In addition to the conservation benefits provided by these parcels, 
Rosemont activities not associated with specific parcels that have and will continue to benefit listed 
species are summarized below by species. 



Pima pineapple cactus: 



• Construction practices along the proposed utility corridors will be employed to keep surface 
disturbance to the minimum practicable.  



• Known PPC within the utility corridor will be flagged and to the extent possible will be avoided.  
These PPC will be protected with clear limit fencing, and construction activity in the vicinity of 
these plants will be monitored.  



• PPC that cannot be avoided by utility construction will be transplanted within the corridor into 
suitable habitat.  A monitoring and maintenance program will be initiated to facilitate 
establishment.   



Chiricahua leopard frog: 



• Measures that have already been implemented during the Summer 2011 pre-monsoon season at 
the known tanks that support breeding populations of CLF include:  



o Coordination for the management of the Greaterville Tank to keep sufficient water in the 
tank. 



o Installation of stormwater Best Management Practices (BMPs) along the drainage that 
feeds the Greaterville Tank to reduce ash runoff to the tank and frogs therein.  



o Installation of a pipeline to keep sufficient water in the West California Gulch Tank. 



Mexican Spotted Owl: 



• Rosemont’s proposed lighting plan will minimize, to the extent practicable, disturbance to 
feeding, nesting, or dispersing MSOs that might be in the vicinity of the Rosemont project. 



Jaguar and Ocelot: 



• Rosemont will contribute a total of $20,000 to AGFD for ongoing monitoring of Jaguar and 
Ocelot activity in the Santa Rita Mountains.  



Lesser long-nosed bat: 



• Rosemont will implement its concurrent reclamation program as outlined in their Plan of 
Operations.  As part of this effort they will grow and plant Palmer’s agave into suitable reclaimed 
areas. Agave planting densities will be consistent with the final Reclamation Plan and Post-
Mining Land Use.  



• Rosemont’s proposed lighting plan will minimize, to the extent practicable, disturbance to 
foraging and commuting LLNB in the vicinity of the Rosemont project.  



 











Monitoring:  Predicted impacts to aquatic species and the Southwestern willow flycatcher along Cienega 
Creek and in Empire Gulch are based on predicted groundwater drawdown as a result of the formation of 
the mine pit lake. The groundwater models constructed for the Rosemont Copper Project produce similar 
predictions of the extent of groundwater withdrawal from project activities that are robust to changes in 
the estimates of hydrologic parameters. While these models represent the best scientific data available, 
some degree of predictive error is inherent in mathematical modeling. As such, Rosemont will monitor 
changes in groundwater and surface water as a result of mining activities and update both groundwater 
and surface water models based on data obtained from monitoring efforts. As a result, these efforts will 
reduce the uncertainties associated with the predicted effects of mining activities on stream flow along 
Cienega Creek centuries in the future. 
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Rosemont conservation measures summary


This document summarizes the conservation measures developed by the Rosemont Copper Company (Rosemont) to address potential impacts of activities related to the proposed Rosemont Copper Project on species listed under the Endangered Species Act (ESA). This document describes the conservation parcels Rosemont will purchase and/or manage, and the anticipated conservation benefits these parcels will provide to listed species. The conservation measures described in this document provide the basis for Rosemont’s conservation measures for listed species in support of Section 7 consultation under the ESA.


The conservation measures are presented in three basic formats: conservation benefits to listed species from the purchase and management of conservation lands, specific management actions not associated with particular conservation land parcels, and an ongoing monitoring program.  Each of these is briefly summarized below.


Land Conservation: Seven parcels totaling approximately 4,570 acres have been secured by Rosemont to provide conservation benefits to listed species potentially affected by the proposed Rosemont Project (Figure 1).  In addition, Rosemont is proposing conservation management activities and suitable conservation management arrangements on these lands and portions of its Forest Service grazing allotments, totaling 15,055 acres (Figure 2), to ensure the long-term protection and management of conservation benefits to wildlife in general, and listed species in particular.  An application of a 25-percent conservation credit, similar to the anticipated benefit obtained by Pima County in their Multi-Species Conservation Plan, to the 15,055 acres of Forest Service grazing lands targeted for management activities and long-term protection results in a 3,760 acre conservation benefit.  Thus, total conservation land credits included in this conservation plan are 8,330 acres. Each of the specific parcels is described below along with a list of the conservation benefits they provide to listed species. 


Fullerton Ranch:


· This parcel contains approximately 1,780 acres of semi-desert grassland in the Sierrita Mountains.


· The conservation and management of this parcel could benefit the movement of Jaguar and Ocelot if they occur in this area.


· This parcel contains saguaros and a few agaves that will provide foraging habitat for Lesser long-nosed bat (LLNB).


· Habitat value and prey base on this parcel will be augmented by the following management activities:


· The exclusion of grazing will enhance habitat values by increasing forage production that could benefit the prey base of Jaguar and Ocelot, as well as agave and saguaro production that will benefit Lesser long-nosed bat (LLNB).


· The establishment and maintenance of water features (e.g., cattle tanks or wildlife guzzlers) at a density of 1 to 1.5 per square mile will benefit Jaguar, Ocelot and their prey base, and have the potential to benefit LLNB (see FWS 2012b). 


Helvetia Ranch North:


· This parcel contains approximately 940 acres of semi-desert grassland on the west side of the northern Santa Rita Mountains near the proposed Rosemont infrastructure corridor.


· This property contains suitable Pima pineapple cactus (PPC) habitat and 13 PPC were identified during sample surveys of the property.


· This parcel directly links the Santa Rita Experimental Range to lands administered by the Bureau of Land Management (BLM), providing long-term protection of open space and habitat connectivity in this area, which could benefit the movement of Jaguar and Ocelot in the northern Santa Rita Mountains should this species occasionally occur here.


· This property provides limited late summer foraging habitat for LLNB in the form of agaves and a few saguaros.


· Habitat value and prey base on this parcel will be augmented by the following management activities:


· The modification of grazing practices (see discussion of Rosemont grazing leases) to reduce grazing pressure on native vegetation, including agaves and saguaros, will benefit the prey base of Jaguar and Ocelot in addition to augmenting forage for LLNB. 


· The establishment and maintenance of water features (e.g., cattle tanks or wildlife guzzlers) at a density of 1 to 1.5 per square mile could benefit Jaguar, Ocelot and their prey base, and have the potential to benefit LLNB (see FWS 2012)[footnoteRef:1].  [1:  U.S. Fish and Wildlife Service. 2012. Reinitiation of Biological Opinion on the Las Cienegas National Conservation Area Resources Management Plan (22410-2002-F-0162) in Pima and Santa Cruz Counties, Arizona. Memorandum. Arizona Ecological Services Office. Phoenix, Arizona. 29 pp.] 



Sonoita Creek Ranch:


· This parcel contains a total of approximately 1,200 acres of semi-desert grassland, Madrean evergreen forest, and riparian habitat along upper Sonoita Creek, and includes surface water rights that support two perennial ponds and associated riparian vegetation. 


· This property provides habitat connectivity between the Patagonia and Santa Rita Mountains that could benefit Jaguar and Ocelot.


· This parcel could provide habitat for Mexican spotted owl (MSO) during dispersal and migration and habitat connectivity between the Patagonia and Santa Rita Mountains.


· This property will provide foraging habitat in the form of agaves for LLNB.


· In addition to the general wildlife and riparian values that this parcel provides, Sonoita Creek Ranch has the potential to benefit the conservation of aquatic species, including Gila chub, Gila topminnow, Chiricahua leopard frog (CLF) and Huachuca water umbel, through management and/or reintroduction efforts. 


Rosemont Ranch Lands:


· These properties consist of four distinct parcels on the east side of the Santa Rita Mountains totaling approximately 650 acres of semi-desert grassland. 


· These parcels provide habitat connectivity which could benefit Jaguar and Ocelot.


· Agaves present on these parcels will provide foraging habitat for LLNB.


· Habitat value and prey base on this parcel will be augmented by the following management activities:


· The modification of grazing practices to reduce grazing pressure on native vegetation, including agaves, will benefit the prey base of Jaguar and Ocelot in addition to augmenting forage for LLNB. 


· The establishment and maintenance of water features (e.g., cattle tanks or wildlife guzzlers) at a density of 1 to 1.5 per square mile could benefit Jaguar, Ocelot and their prey base, and have the potential to benefit LLNB (see FWS 2012).


Rosemont Grazing Leases:


· These grazing leases held by Rosemont cover approximately 15,055 acres of Forest Lands in the northern Santa Rita Mountains that are outside of the Mine Safety and Health Administration (MSHA)-regulated perimeter of the proposed mine.  Rosemont will manage their grazing operations on these lands in a manner that enhances overall habitat values and that will specifically benefit listed species.  Similar to Pima County’s anticipated benefit from the management of its grazing lands, Rosemont anticipates a 25 percent conservation credit for these conservation efforts.  These leased lands are anticipated to provide approximately 3,760 acres of conservation benefit.  Management activities that will be implemented on these lands include grazing restrictions (timing and intensity) that are intended to enhance habitat values by increasing forage production available for wildlife and will entail suitable agreements that ensure the long-term protection and management of these grazing lands. 


· Specific management actions on these leased lands will include:


· An overall reduction in grazing intensity.


· Modified grazing schedules to reduce grazing during seasonal periods deemed important for sensitive plant species, including agave.


· Exclusion of livestock from sensitive riparian areas.


· Construction of approximately 25 (approximately 1 per square mile) water sources (e.g., cattle tanks or wildlife guzzlers) that will help mitigate the potential loss of springs as a source of water for wildlife in the Rosemont area.


· The establishment and maintenance of water features (e.g., cattle tanks or wildlife guzzlers) could benefit Jaguar, Ocelot, and their prey base, and have the potential to benefit LLNB (see FWS 2012).


· The management of grazing on these leases will reduce grazing pressure on flowering agave, and thus enhance existing foraging habitat for LLNB.


· The management of these leased lands for cattle grazing will benefit MSO by protecting potential migration and dispersal habitat and providing habitat connectivity to benefit movement among and within habitat patches.


· The management of these grazing allotments will benefit CLF through the maintenance of stock tanks and other water features, some of which currently provide breeding and dispersal habitat. These management actions also include:


· Management of stock tanks in the Greaterville area to support or enhance existing breeding populations in Recovery Unit 2. 


· Enhancement of tanks in the Greaterville area to maintain water levels and to create greater structural heterogeneity within tanks.  


· Fencing of tanks to manage cattle use in the Rosemont and Greaterville areas. 


· Management of vegetation to avoid excessive infringement of the open water areas of tanks in the Rosemont and Greaterville areas.  


· Coordination with United States Fish and Wildlife Service (FWS) and Arizona Game and Fish Department (AGFD) for the introduction or reintroduction of CLFs in the Greaterville area.


· These management efforts for CLF in the Greaterville area will focus on increasing stability of and connectivity between known breeding populations to support the creation and maintenance of a robust metapopulation in this area.


· These leased lands will provide open space and habitat connectivity that could benefit both Jaguar and Ocelot if they occur in this area. 


· Management activities that benefit LLNB roost habitat on Rosemont’s grazing leases and avoid or minimize direct take are identified below


· Helena Mine entrances (R37A, B, and C) used by LLNB will be fenced to prevent access and disturbance by humans and maintain LLNB access to these adits


· Rosemont will relocate a portion of the Arizona Trail to limit visibility of the Helena Mine entrances to hikers, thus reducing possible disturbance to LLNB.


· R2 adit will be fenced or gated, as appropriate, to prevent access and disturbance by humans and to provide access to the adit by LLNB.


· Chicago Mine, in the pit area and where impacts cannot be avoided, will be closed prior to disturbance in the area of Chicago Mine. Closure activities will take place when LLNB are not present in the Chicago Mine.


· The Helena Mine complex and R2 will be monitored annually for LLNB through construction, and then every five years until mine closure. 





Specific Management Actions: In addition to the conservation benefits provided by these parcels, Rosemont activities not associated with specific parcels that have and will continue to benefit listed species are summarized below by species.


Pima pineapple cactus:


· Construction practices along the proposed utility corridors will be employed to keep surface disturbance to the minimum practicable. 


· Known PPC within the utility corridor will be flagged and to the extent possible will be avoided.  These PPC will be protected with clear limit fencing, and construction activity in the vicinity of these plants will be monitored. 


· PPC that cannot be avoided by utility construction will be transplanted within the corridor into suitable habitat.  A monitoring and maintenance program will be initiated to facilitate establishment.  


Chiricahua leopard frog:


· Measures that have already been implemented during the Summer 2011 pre-monsoon season at the known tanks that support breeding populations of CLF include: 


· Coordination for the management of the Greaterville Tank to keep sufficient water in the tank.


· Installation of stormwater Best Management Practices (BMPs) along the drainage that feeds the Greaterville Tank to reduce ash runoff to the tank and frogs therein. 


· Installation of a pipeline to keep sufficient water in the West California Gulch Tank.


Mexican Spotted Owl:


· Rosemont’s proposed lighting plan will minimize, to the extent practicable, disturbance to feeding, nesting, or dispersing MSOs that might be in the vicinity of the Rosemont project.


Jaguar and Ocelot:


· Rosemont will contribute a total of $20,000 to AGFD for ongoing monitoring of Jaguar and Ocelot activity in the Santa Rita Mountains. 


Lesser long-nosed bat:


· Rosemont will implement its concurrent reclamation program as outlined in their Plan of Operations.  As part of this effort they will grow and plant Palmer’s agave into suitable reclaimed areas. Agave planting densities will be consistent with the final Reclamation Plan and Post-Mining Land Use. 


· Rosemont’s proposed lighting plan will minimize, to the extent practicable, disturbance to foraging and commuting LLNB in the vicinity of the Rosemont project. 





Monitoring:  Predicted impacts to aquatic species and the Southwestern willow flycatcher along Cienega Creek and in Empire Gulch are based on predicted groundwater drawdown as a result of the formation of the mine pit lake. The groundwater models constructed for the Rosemont Copper Project produce similar predictions of the extent of groundwater withdrawal from project activities that are robust to changes in the estimates of hydrologic parameters. While these models represent the best scientific data available, some degree of predictive error is inherent in mathematical modeling. As such, Rosemont will monitor changes in groundwater and surface water as a result of mining activities and update both groundwater and surface water models based on data obtained from monitoring efforts. As a result, these efforts will reduce the uncertainties associated with the predicted effects of mining activities on stream flow along Cienega Creek centuries in the future.







From: Angela Barclay
To: Brian Lindenlaub
Cc: Jones, Larry -FS
Subject: RE: Rosemont Conservation Measures Summary
Date: Wednesday, May 02, 2012 6:27:11 PM


Hello Brian,
 
For the species-specific conservation measures – should they replace the previous set of species-
specific conservation measures that you provided us for the BA or supplement them?
 
Thank you,
 
Angela
^..^  ^..^
 
From: Brian Lindenlaub [mailto:blindenlaub@westlandresources.com] 
Sent: Thursday, April 26, 2012 8:42 AM
To: Angela Barclay
Cc: Kathy Arnold; Jim Tress
Subject: Rosemont Conservation Measures Summary
 
Angela,
 
Please find attached both a PDF and MS Word copy of the Rosemont Conservation Measures Summary.
We have written them with the idea that they could be readily inserted into your BA as part of the
project description. After speaking with Larry Jones yesterday, we understand that if he can have a
draft of the BA tomorrow morning he could have the final over to the USFWS as soon as that
afternoon.
 
I will call you directly to discuss.
 
Regards,
Brian Lindenlaub
WestLand Resources, Inc.



mailto:abarclay@swca.com

mailto:blindenlaub@westlandresources.com

mailto:ljones02@fs.fed.us






From: Jones, Larry -FS
To: jason_douglas@fws.gov
Subject: BE for proposed Rosemont Copper project
Date: Friday, July 20, 2012 12:36:19 PM
Attachments: 20110622_Draft BE-For Cooperators.pdf


Jason—
 
Here is the latest BE we have. The non-BA support documents will likely be draft until near the
time when the decision document is signed, so that they can be changed to update. FYI, I pretty
much wrote the Coleman’s Coral-root account myself, since I did a lot of legwork on this species
and have a somewhat decent file while I was researching (e.g., some emails with Aaron Kennedy
even before it was described, which was my first head’s up to consider it at species level.). An a
related note, you have probably already spoken to Mima or Julie about other localities…suffice to
say that in the attached document, I was asked by FWS to not relate an alleged second-hand
account of another population, so in my treatment, it was not information available to me to write
up in a public document.
 
Did you ever find out if we could get permission to read the in-press talussnail publication? And if
so, is it citable?
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 



mailto:/O=MMS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=JONES, LARRY810899D6-F64D-4E4C-AA8E-C93F1C975BDF

mailto:jason_douglas@fws.gov
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INTRODUCTION 
This Biological Evaluation analyzes the potential impacts to U.S. Forest Service (Forest Service) and 
Bureau of Land Management (BLM) Sensitive wildlife and plant species resulting from the proposed 
Rosemont Copper Project (Project) in the Santa Rita Mountains on lands administered by the Coronado 
National Forest (the Coronado), BLM Tucson Office, and Arizona State Land Department (ASLD), as 
well as private landowners. This project may result in adverse impacts to numerous Forest Service 
sensitive species; thus, all the potential impacts from this project are evaluated for all species on the 2007 
Coronado Sensitive Species lists (Forest Service 2007a, 2007b) and the 2005 BLM Tucson Office 
Sensitive Species list (BLM 2005).  



The Arizona Game and Fish Department (AGFD) maintains a statewide database, the Heritage Data 
Management System (HDMS), which tracks records for federally listed species and other species of 
special concern. SWCA Environmental Consultants (SWCA) requested occurrence records of all special-
status species within the HDMS from AGFD to determine whether any federally proposed or designated 
Critical Habitat or special-status species have been documented in or near the project area (Arizona 
Heritage Geographic Information System [AZHGIS] 2011). On the basis of reviews of relevant lists, a 
search of the HDMS, a literature search, and correspondence with the Forest Service and the BLM, it was 
determined that numerous Forest Service and BLM sensitive species occur or have a reasonable potential 
for occurring in the analysis area as discussed in following sections within this report.  



PROPOSED PROJECT AREA 
The project area is defined as all areas in which any ground disturbance would take place as a result of 
this proposed project in the vicinity of the mine, including the mine pit, waste rock piles, tailings, leach-
pad, access roads, utility corridors, and on-site facilities (i.e., the mine “footprint”). The project area 
acreage resulting in direct impacts varies slightly by alternative; ranging from 5,912 acres for the Barrel 
alternative with Tucson Electric Power (TEP) alternative 1 to 7,556 acres for the Scholefield-McCleary 
alternative with TEP alternative 4. 



The analysis area is defined as the project area plus the area of potential effect for each species discussed 
in subsequent sections of this report. Temporally, the potential on-site and off-site impacts resulting from 
the project encompass construction, operation, reclamation, and post-closure. The analysis area for this 
report is based on 1) the area of the mine footprint; 2) areas outside the mine footprint that may be 
affected by noise, dust, light pollution, and other mining activities; 3) all areas for which mining activity 
may affect ground and surface water; 4) other areas outside the footprint that are related to mining 
activity, such as road modifications, powerlines, and pipelines (i.e., connected actions); and 5) 
downstream areas potentially affected by the proposed action alternatives. The analysis area includes 
approximately 97,000 acres of lands, including the footprints of all of the action and TEP alternatives; 
52,293 acres within the analysis area are on Forest Service and Bureau of Land Management lands. 



During public scoping, many respondents were concerned about the potential effects to the water levels 
and biota of upper Cienega Creek. Also, the BLM administers Las Cienegas National Conservation Area 
(LCNCA) and has concerns about potential effects to groundwater in the area from mining activities as 
numerous threatened, endangered, and sensitive species occur on the LCNCA. Groundwater models (e.g., 
Montgomery and Associates 2010) do not predict changes in water levels in upper Cienega Creek, but do 
demonstrate the potential effects of dewatering and drawdown for springs on the LCNCA. Any effects on 
plant and animal resources caused directly or indirectly by the proposed copper mine over time are 
included within the analysis area. In some instances, the exact nature and area of the effects are known,  
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Figure 1. Analysis area for biological resources. 











 



3 



while in others interpretations are made based on the best available information. The analysis area for this 
Biological Evaluation is depicted in Figure 1. 



The spatial analysis area includes vegetation communities; surface water drainages; and on-site 
topographic features (e.g., caves and mine adits/shafts, seeps and springs, stock tanks, rock outcrops, etc.) 
that may be directly impacted by the project. The removal of on-site upland and xeroriparian vegetation, 
and topographic modifications, would result in immediate and permanent alterations to the landscape and 
the local surface water regime, both of which would influence future use by plants and wildlife. 
Therefore, the spatial analysis area includes 1) upland vegetation, landforms (including small-scale 
features such as mine shafts and adits), and water features at the mine site; and 2) surface water drainages 
containing mine site disturbance, including Barrel Canyon and its tributaries. 



The analysis area also includes the indirect downgradient effects on the surface water and groundwater 
environments that would result from the on-site diversion and impoundment of surface water and 
potential spills or other accidental releases1; the indirect effects on springs and seeps surrounding the 
project area2; and the indirect effects of noise3, dust, and light4



Project Location 



 resulting from mining and transportation. 
Therefore, the analysis area includes: 1) springs and drainages that receive surface water discharge from 
the mine site, including Davidson Canyon wash to its confluence with Cienega Creek; 2) springs and 
seeps within the area of projected groundwater drawdown associated with the mine pit, including those in 
upper Davidson Canyon; and 3) areas adjacent to the mine site and transportation corridors that may be 
impacted by noise, dust, and light. The temporal analysis area includes 24 hours of light and noise for at 
least 20 years and the potential for groundwater drawdown for up to 1,000 years after closure of the mine. 



The proposed project area is in the northern Santa Rita Mountains, Pima County, Arizona, approximately 
30 miles southeast of Tucson. It is on the east side of the Santa Rita Mountains, west of State Route (SR) 
83, south of Interstate 10 (I-10) (see Figure 1). The project area encompasses portions of Townships 18 
and 19 South, Ranges 15 and 16 East, Gila and Salt River Meridian, Pima County, Arizona. The project 
area is a combination of public and private lands with patented and unpatented mining claims and fee 
lands. Legal descriptions for the three main project components are given as follows in the preliminary 
Mine Plan of Operations (MPO) (WestLand Resources, Inc. [WestLand] 2007):  



• The proposed mine site: Sections 19–21 and 28–33, Township 18 South, Range 16 East; Section 
1, Township 19 South, Range 15 East; Sections 24, 25, and 36, Township 18 South, Range 15 
East; and Sections 5–8, Township 19 South, Range 16 East in Pima County, Arizona, Gila and 
Salt River Baseline and Meridian (see Figure 1). 



• The corridor for the proposed water line and electrical-transmission line: Sections 17 and 20–27, 
Township 17 South, Range 14 East; Sections 26–35, Township 17 South, Range 15 East; and 
Sections 2, 3, 10, 11, 14, 15, 22, and 23, Township 18 South, Range 15 East in Pima County, 
Arizona, Gila and Salt River Baseline and Meridian.  



                                                      
1 The analysis area is partially defined by a combination of the extent of the Montgomery and Associates (2010) and TetraTech 
(2010) 5-foot drawdown contours of the 1,000-year models.  
2 Ibid. 
3 The analysis area is partially defined by 50 dBA surface blasting and 55 dBA traffic noise contours (TetraTech 2009).  
4 The analysis area encompasses the two observation points that will receive the largest increase in light (Dark Sky Partners, LLC 
2010). 
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• The proposed access road corridor: Sections 22–24, Township 18 South, Range 15 East; and 
Sections 19–22, and 30, Township 18 South, Range 16 East in Pima County, Arizona, Gila and 
Salt River Baseline and Meridian.  



Land Ownership and Administration 



Land ownership of the proposed project area consists of a combination of federal, state, county, and 
private lands, including Coronado National Forest, BLM, Arizona State Trust land, Pima County–
administered lands, and private lands owned by the Rosemont Copper Company (Rosemont Copper). The 
majority of the project area consists of federal lands administered by the Nogales Ranger District of the 
Coronado National Forest and private lands owned by Rosemont Copper. There are unpatented mining 
claims5 on the Coronado National Forest and BLM and patented mining claims6



 



 that have been converted 
to private Rosemont Copper lands within the Rosemont and Helvetia mining districts. Extraction of ore 
from an approximately 2,900-foot-deep open-pit mine would be conducted primarily on private land. 
Processing, waste management, and other support facilities are proposed to be located on the Coronado 
National Forest surface; project infrastructure, such as utilities, would be located on BLM and Arizona 
State Trust land. Access to the site would originate on SR 83 east of the property; however, a new access 
road is also proposed west of the property. 



Land ownership within the analysis area includes Forest Service, BLM, ASLD State Trust, and private 
lands. Land use in the vicinity of the project primarily consists of mining, livestock grazing, and dispersed 
recreation. Sporadic prospecting reportedly began in the northwestern portion of the project area, the 
Helvetia Mining District, sometime in the mid-1800s. By the 1880s, the production from mines on both 
sides of the northern Santa Rita Mountains was supporting the construction and operation of the 
Columbia Smelter at Helvetia on the west side of the Santa Rita Mountains and the Rosemont Smelter in 
the Rosemont Mining District on the east side of the Santa Rita Mountains. Copper production ceased in 
1951. The majority of the land surrounding the project area is currently under permit for livestock 
grazing. Current rangeland conditions on the district are largely the result of recent drought conditions 
and an older history of intense grazing pressure that resulted in severe erosion, including arroyo cutting.  



ECOLOGICAL SETTING 



Vegetation Communities 
There are 52,293 acres within the analysis area on Forest Service and BLM lands. The analysis area for 
the proposed project is located in two upland vegetation communities and two riparian vegetation 
communities (Figure 2). Table 1 illustrates the breakdown of vegetation types across Forest Service and 
BLM lands.  



 



 



 



                                                      
5 Unpatented mining claim: a particular parcel of federal land, valuable for a specific mineral deposit or deposits. It is a parcel 
for which an individual has asserted a right of possession. The right is restricted to the extraction and development of a mineral 
deposit. The rights granted by a mining claim are valid against a challenge by the United States and other claimants only after the 
discovery of a valuable mineral deposit.  
6 Patented mining claim: one for which the federal government has passed its title to the claimant, making it private land. A 
person may mine and remove minerals from a mining claim without a mineral patent. However, a mineral patent gives the owner 
exclusive title to the locatable minerals. It also gives the owner title to the surface and other resources.  
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Figure 2. Vegetation types within the analysis area.  
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Table 1. Vegetation Types on Forest Service and Bureau of Land Management Lands within the 
Proposed Rosemont Mine Analysis Area 



Vegetation Type Forest 
Service 



Bureau of Land 
Management 



Total Acres by 
Vegetation Type 



Semidesert grassland 17,138 9,474 26,612 



Madrean Evergreen Woodland 24,628 736 25,364 



Interior Riparian Deciduous Woodland 187 0 187 
Ephemeral Fluvial Systems Supporting 
Upland Vegetation 130 0 130 



Total Acres by Land Ownership 42,083 10,210 52,293 



SEMIDESERT GRASSLAND  



In the semidesert grassland vegetation type, composition and density will vary with geographic location, 
precipitation, and topography. Some areas within this vegetation community may be nearly barren, with 
an abundance of sand, rock, gravel, scree, or talus, while other areas may have sparse to dense vegetation 
cover that includes succulent species, grasses, shrubs, scattered trees, and some herbaceous cover (Brown 
1994; Forest Service 2009a). Within the project area, semidesert grassland is characterized by grasses 
interspersed with a variety of low-growing trees, shrubs, and cacti, including whitethorn acacia (Acacia 
constricta), catclaw acacia (A. greggii), prickly-pear cactus (Opuntia spp.), cholla (Cylindropuntia spp.), 
soaptree yucca (Yucca elata), beargrass (Nolina microcarpa), desert spoon (Dasylirion wheeleri), and 
agave (principally Agave schottii and A. palmeri). Native grass species include black grama (Bouteloua 
eriopoda), blue grama (B. gracilis), sideoats grama (B. curtipendula), hairy grama (B. hirsuta), buffalo 
grass (B. dactyloides), plains lovegrass (Eragrostis intermedia), little bluestem (Schizachyrium cirratum), 
plains bristlegrass (Setaria machrostachya), fluffgrass (Dasyochloa pulchella), burrograss (Scleropogon 
brevifolius), and slim tridens (Tridens muticus). The non-native Lehmann lovegrass (E. lehmanniana) is 
one of the more abundant non-native grass species in the project area (McLaughlin and Van Asdall 1977).  



MADREAN EVERGREEN WOODLAND 
 
At the lower end elevationally, the Madrean evergreen woodland vegetation community is dominated by 
evergreen oaks. Pine-oak woodlands (which typically occur at the higher end of the Madrean evergreen 
woodland community), do not occur in the project area or anywhere in the Santa Ritas north of Box 
Canyon. Madrean encinal woodlands occurs on foothills, canyons, bajadas, and plateaus between the 
semidesert grasslands and Madrean pine-oak woodlands (Brown 1994; Forest Service 2009a). In the 
project area, common oak species include Emory oak (Quercus emoryi) and Arizona white oak (Q. 
arizonica); also present are alligator bark juniper (Juniperus deppeana), one-seed juniper (J. 
monosperma), velvet mesquite (Prosopis velutina), and Mexican pinyon (Pinus cembroides) 
(McLaughlin and Van Asdall 1977). All of the shrub and warm season grass species and other ground 
cover listed in the Semidesert Grassland section can also be found in areas dominated by the Madrean 
evergreen woodland vegetation community.  



SONORAN DESERTSCRUB 
Sonoran desertscrub is located outside the analysis area (Brown 1994). However, the analysis area falls 
within the Mexican Highlands Ecoregion, and the Sonoran Desert influences this ecoregion. One portion 
of the analysis area that contains elements of the Sonoran desertscrub biotic community is downstream, 
near the point where Davidson Canyon merges with Cienega Creek. The other portion of the analysis area 
that exhibits characteristics of the Sonoran desertscrub biotic community are the areas proposed for utility 
lines and access roads connecting the mine operations to the town of Sahuarita. The conspicuous 
vegetation of the Arizona Upland subdivision of the Sonoran Desert includes saguaro (Carnegiea 
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gigantea), paloverde (Parkinsonia spp.), creosote bush (Larrea tridentata) and numerous species of cacti, 
such as chain fruit cholla (Opuntia fulgida), and Engelmann prickly pear (O. phaeocantha var. 
phaeocantha) (Brown 1994).  



CHIHUAHUAN DESERTSCRUB 
The analysis area does not itself contain Chihuahuan desertscrub (Brown 1994). However, the analysis 
area is within the Mexican Highlands Ecoregion, the Chihuahuan desert influences this ecoregion, and 
elements of the Chihuahuan desertscrub biotic community are present within portions of the analysis area.  



Riparian 
Barrel, McCleary, Scholefield, and Wasp canyons and various springs, including Rosemont, Scholefield, 
and Figtree, support a variety of tree, shrub, and herbaceous species not present in the adjacent uplands. 
There are two riparian vegetation communities present within the analysis area recognized by the Forest 
Service: interior riparian deciduous woodland (Brown 1994) and ephemeral fluvial systems supporting 
upland vegetation (personal communication, Wayne Robbie, Forest Service Regional Office, to Robert 
Lefevre, Coronado National Forest Supervisor’s Office, February 4, 2010). Interior riparian deciduous 
woodland and ephemeral fluvial systems supporting upland vegetation communities are present along 
some of the major and smaller washes within the project area and along downstream portions of Davidson 
Canyon and Barrel Canyon, which may be impacted by the proposed project. Pima County also has 
mapped all of the riparian areas in the project vicinity. There are some springs and other wetlands 
associated with standing water scattered around the proposed project area. For a more detailed evaluation 
of these features, refer to WestLand (2010a). 



The word “riparian” is used to describe plant communities associated with natural washes, rivers, ponds, 
and springs. Riparian plant associations occur along a continuum of available soil moisture, and 
regulatory agencies and researchers have consequently developed numerous and varied definitions of 
riparian (WestLand 2010a). Some definitions relate directly to the nature of the water supply (e.g., 
perennial streams only), others relate to the condition and nature of the habitats associated with the 
watercourse (e.g., vegetation location, density, and composition), and others use definitions that 
incorporate varied combinations of these factors (WestLand 2010a).  



Pima County defines riparian habitat as being  



generally characterized by vegetation that is different in plant species composition or an increase 
in the size and/or density of vegetation as compared to upland areas occurring in association with 
any regulatory floodplain and stream channel where waters flow at least periodically in a channel 
or as dispersed flow, or other features associated with a floodplain such as a spring, cienega, lake, 
watercourse, river, stream, creek, wash, arroyo, or other surface body of water. (Pima County 
Code 16.08.620) 



Biologically speaking, the Pima County definition seems most appropriate, as there are many species of 
riparian-associated bird (and other) species in the immediate vicinity of the mine, even though there is no 
perennially flowing water (Russell et al. 1977).  



INTERIOR RIPARIAN DECIDUOUS WOODLAND 
In southeastern Arizona, interior riparian deciduous woodland vegetation is found along rivers and 
streams at elevations ranging from approximately 4,000 feet to approximately 9,000 feet above mean sea 
level (amsl). The vegetation is a mix of riparian woodlands and shrublands, with a variety of vegetation 
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associations. The dominant vegetation is likely to depend on a suite of site-specific characteristics, 
including elevation, substrate, stream gradient, and depth to groundwater (Forest Service 2009a).  



In the area of the mine footprint, interior riparian deciduous woodland vegetation is confined to portions 
of Barrel, McCleary, Wasp, Sycamore, and Scholefield canyons. Vegetation includes a variety of trees 
and shrubs, including Arizona black walnut (Juglans major), Goodding’s willow (Salix gooddingii), 
netleaf hackberry (Celtis reticulata), desert willow (Chilopsis linearis), desert broom (Baccharis 
sarothroides), and seep willow (B. glutinosa). Also present are desert false indigo (Amorpha fruticosa), 
canyon grape (Vitis arizonica), American brooklime (Veronica americana), and southern cattail (Typha 
domingensis). For purposes of evaluating impacts, interior riparian deciduous woodland vegetation 
extends down through Davidson Canyon to the confluence with lower Cienega Creek. 



EPHEMERAL FLUVIAL SYSTEMS SUPPORTING UPLAND VEGETATION 
The ephemeral fluvial systems supporting upland vegetation type is found along major and minor 
ephemeral washes that do not contain a perennial flow of water. This vegetation type is associated with an 
ephemeral or intermittent water supply and typically contains plant species also found in neighboring 
uplands, although riparian plants are typically larger and often occur at higher densities than those in 
uplands. In the project area, this vegetation community occurs in portions of Barrel, McCleary, and 
Scholefield canyons (and numerous smaller named and unnamed washes within the project area), where 
the dominant plant species include Emory oak, Mexican blue oak, Arizona white oak, one-seed juniper, 
whitethorn acacia, catclaw acacia, and velvet mesquite. 



WestLand (2010a) classified these riparian habitats using Normalized Difference Vegetation Index 
(NDVI), obtained through satellite imagery, vegetation density, species richness, and breeding bird 
density and gave each riparian area a value from Class I (having the lowest habitat value) to Class V 
(having the highest habitat value). Of the 316.7 acres, 2.6 acres were classified as Class I (lowest NDVI 
value), 35.3 acres were classified as Class II, 93.0 acres were classified as Class III, 172.7 acres were 
classified as Class IV, and 13.1 acres were classified as Class V (highest NDVI value) riparian habitat. 
These riparian habitats are not included in the vegetation types mapped in Figure 2, nor are they used in 
the analysis of impacts of the proposed project, because the area that was surveyed is smaller than the 
project area of some of the alternatives and the analysis area. 



Topographic Features 
The analysis area ranges in elevation from approximately 3,325 to 6,610 feet amsl. These lands are 
projected on the U.S. Geological Survey (USGS) 7.5-minute Helvetia and Empire Ranch, Arizona, 
topographic maps. Topography is dominated by rolling to steep hills, drainages, and canyons. The Santa 
Rita range includes numerous drainages containing riparian habitat, but few are perennial, and of those 
only sections above 6,000 feet amsl typically are year-round perennial (National Audubon Society 2008). 
This is evident in the proposed project area, as there are no perennial drainages present. Barrel Canyon is 
the principal drainage system for the east side of the project area. Wasp, McCleary, and Scholefield 
canyons discharge to Barrel Canyon, which discharges to Davidson Canyon (and eventually to Cienega 
Creek) east of the project area. The northwest side of the project area is drained by a series of unnamed 
headwater tributaries of Sycamore Canyon. Broadleaf riparian vegetation is present along some of the 
major washes and at some of the more reliable springs. The project area, depending on the alternative, 
may include the following topographic features: Barrel Canyon, Wasp Canyon, McCleary Canyon, 
Scholefield Canyon, Sycamore Canyon (the one on the west side of the ridgeline, not the Sycamore 
Canyon just to the south of the mine), Gunsight Pass, and slopes below the ridgeline. Downstream surface 
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water drainages include Davidson Wash, which receives discharge from the project site, to its confluence 
with Cienega Creek. The general project and analysis area are depicted in Figure 1.  



There are other topographical features that are important to biological resources. There are some springs 
and other wetland features associated with standing water scattered in the proposed project area. For a 
more detailed evaluation of these features, please see the Onsite Riparian Habitat Assessment (WestLand 
2010a). For the locations of all springs, seeps, and stock tanks within and adjacent to the project area, see 
Figure 3. Previous mining activity has resulted in a number of mine adits and shafts in the area 
(WestLand 2009a, 2009b). For the locations of all mine adits and shafts within and adjacent to the project 
area, see Figure 4.  



ALTERNATIVES 
There are six alternatives currently being analyzed for this project, including the No-Action Alternative, 
the Proposed Action (preliminary MPO), and four action alternatives that modify the location, phasing 
and/or design of the waste rock and tailings piles. For a detailed description of the alternatives, please 
refer to Chapter 2 of the EIS.  



No Action Alternative 
The National Environmental Policy Act requires consideration of a “no action” alternative. Under this 
alternative, Rosemont Copper would not develop the Rosemont mineral deposit at this time. 
Environmental conditions would not be affected by the construction, operation, reclamation, or closure of 
the mine. Any existing exploration-related or baseline collection disturbances on National Forest System 
lands by Rosemont Copper would be reclaimed in accordance with existing laws and permits.  



Proposed Action 
The proposed action is Rosemont Copper’s preliminary MPO, which has been accepted as sufficient to be 
analyzed under the National Environmental Policy Act by the Coronado. The proposed action contains all 
the elements listed below as being common to all action alternatives.  



Phased Tailings  
This alternative was developed to respond to the significant issues regarding the potential short-term 
impacts on water resources and visual resources and contains a number of features in common with the 
proposed action. However, several features were modified and designed to better respond to the issues 
mentioned. These include the following: 



• Reversing the phased placement of the dry-stack tailings to leave the McCleary Canyon drainage 
open for approximately an additional 10 years. This would reduce the short-term impact on 
surface waterflow by allowing the McCleary Canyon drainage to remain open approximately 10 
years longer than it would under the proposed action. 



• Replacing the central drain with a series of flow-through drains and drainage basins located 
beneath or adjacent to the dry-stack tailings facility to improve overall stormwater drainage 
capacity and reduce the possibility that stormwater that has contacted tailings could comingle 
with stormwater discharged offsite. 
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Figure 3. Springs, seeps, and stock tanks within the analysis area. 
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Figure 4. Mine adits and shafts within the analysis area. 
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Redesigning the diversion and stormwater management plan and including more conservative storm 
design criteria for surface water control structures to increase the capacity of stormwater control 
structures. 



• Modifying the process water temporary storage pond and adding a double liner with a leak 
collection and removal system to the process water containment to improve the containment of 
process water and separate stormwater from process water. 



• Realigning the primary access road to reduce its visibility, decrease stormwater runoff into the 
Barrel Canyon drainage system, and reduce impacts to riparian vegetation. 



• Modifying the locations of facilities at the plant site to reduce geotechnical concerns regarding 
differential settlement. 



• Providing secondary containment opportunities where possible for process solutions, process 
interruptions, or ponds by changing facility locations.  



Barrel  
This alternative was developed to respond to the significant issues regarding potential impacts on 
biological resources, cultural resources, recreation, and the surface water component of water resources. 
The Barrel alternative places all of the tailings and waste rock in upper Barrel Canyon and the lower 
portion of Wasp Canyon. Prohibiting mine tailings or waste in McCleary Canyon permanently maintains 
its contribution of surface waterflow to the Barrel Canyon drainage system, albeit in a somewhat 
decreased capacity during operations by the requirement to retain runoff from the plant site, and increases 
the drainage area that may be diverted through the McCleary Canyon channel, in contrast to that of the 
proposed action and the Phased Tailings alternative.  



Barrel Trail  
This alternative was developed to respond to the significant issues regarding potential impacts on visual 
resources and the surface water component of water resources. The Barrel Trail alternative places all 
tailings and waste rock in upper Barrel, Trail, and Wasp Canyons. This alternative is similar to the Barrel 
alternative in that it also permanently avoids placement of mine waste in McCleary Canyon to reduce 
impacts to surface waterflows into Barrel Canyon. However, this alternative incorporates a more varied 
topography to more closely replicate a natural landform than the other alternatives. The incorporation of a 
more varied topography resulted in an expanded footprint of the tailings and waste rock facilities. The 
topography of the Barrel Alternative includes two ridges with varying elevation and an intervening valley 
that drains to Barrel Canyon.  



Scholefield-McCleary  
This alternative was developed to respond to the issues regarding potential impacts on cultural resources, 
riparian habitat resources, and the surface water component of water resources, which would arise from 
placing the tailings and waste rock in the McCleary and/or Barrel Canyon drainages. The Scholefield-
McCleary alternative would place all tailings and the majority of waste rock north of the McCleary 
Canyon drainage channel. The dry-stack tailings would occupy Scholefield Canyon and an unnamed 
tributary drainage, and waste rock would be placed on the northern slope of McCleary Canyon above the 
drainage bottom and extend to the north atop the tailings. The general facility layout within the plant site 
would be similar to the Barrel and Barrel Trail alternatives.  
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Components of All Action Alternatives 
The proposed mine would be located about 30 miles southeast of Tucson, Arizona. Primary highway 
access would be from State Route 83, which is a north-south two-lane paved road that connects to 
Interstate 10 approximately 12 miles north of the mine site. A new two-lane gravel road referred to as the 
“East Access Road” would be constructed to provide primary access between State Route 83 and the 
mine. The East Access Road would be the primary access and leave State Route 83 in the project vicinity 
along a straight section of the state highway. At the intersection, State Route 83 would be widened and 
provided with additional lanes. The East Access Road would be open for the public from State Route 83 
to the mine entrance. A newly constructed segment of road would connect the East Access Road to a 
secondary road over the Santa Rita Mountains via a new road over Lopez Pass.  



Mine construction, including removing the overlying rock to expose the ore in preparation for mining, is 
proposed to occur over an 18-month period. The mine contains two types of ore, sulfide and oxide, each 
requiring a different process to recover the metals. The metal concentrate and the copper cathodes are the 
products to be sold by the proposed operation; further refining and metal recovery would be done off-site 
by other companies. Ore would be produced over a 20-year period at an approximate rate of 75,000 tons 
per day and waste rock at a rate of 195,000 to 267,000 tons per day. Oxide ore would be mined out in the 
first 6 to 7 years of the project, while sulfide ore would be produced throughout the mine life.  



Facilities and Designs Common to the Proposed Action and Action 
Alternatives  
All of the action alternatives represent differing facility layouts and designs that allow Rosemont Copper 
to mine and process their identified mineral resource. The alternatives were developed in response to the 
significant issues to reduce the potential environmental impacts and primarily involve different locations 
and shapes for the tailings and waste rock facilities, phasing the construction of the tailings, different 
locations for the access roads, and modification to process facility locations as required by the different 
tailings facility sites. In addition, the alternatives also include modification of other elements of the plan 
such as timing of the tailings placement, storm events used to design stormwater control facilities, and 
layout of stormwater diversion channels. 



A list of operation facilities and activities common to all the action alternatives (excluding the No-Action 
Alternative) is presented below. Project facilities listed below would be constructed for all action 
alternatives; however, the location and detailed design may vary among the alternatives. The exceptions 
are the mine pit and processing facilities, which would have the same locations. The pit would remain the 
same shape and depth for all alternatives.  



Below is a list of the major facilities and a brief description of each. Additional details can be found in the 
Mine Plan of Operations (WestLand 2008). The major facilities include: 



• Pit. Open-pit mining would be used to excavate ore to recover copper, molybdenum, silver, and 
gold. The roughly circular open-pit mine would measure, at end of mine life, between 6,000 and 
6,500 feet in diameter, with a final depth of 1,800 to 2,900 feet, depending on the elevation of the 
pit rim. The pit would disturb 955 acres, of which 590 acres would be on private land and 365 
acres would be on National Forest System lands. 



• Plant Site Facilities. Facilities necessary to support the Rosemont Copper mining and ore 
processing operations include buildings and structures, such as administration buildings, change 
house, warehouse with laydown yards, analytical laboratory, light-vehicle and process 
maintenance building, mine truck shop, mine truck wash and lube facility, powder magazines and 
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ammonium nitrate storage, main guard shack with truck scale, and fuel and lubricant storage and 
dispensing facilities. 



• Waste Rock and Tailings. Waste rock, which consists largely of chemically basic limestone and 
other largely non-acid-generating rocks, would be disposed of in areas located outside the 
proposed open pit. Tailings would be disposed of using the “dry-stack” method. In dry-stack 
disposal, the tailings slurry would be processed to remove most of the remaining water, resulting 
in a material that has the consistency of moist, fine-grained sand. The preliminary MPO states 
that 92% of the water would be removed from the tailings slurry and recycled to the process 
circuit. The dewatered tailings would be sent via conveyor belt to the unlined dry-stack tailings 
disposal area.  



• Heap Leach. The heap leach facility used to process the oxide ore during the first 6-7 years of 
project would be located in the waste rock disposal area.  



• Diversion Channels. Stormwater diversion channels would be constructed to route surface water 
runoff around the project area and from undisturbed areas within the project to natural drainages 
downhill from the mine site. Stormwater from the mine pit, ore processing facilities, and mine 
maintenance plant areas would be prohibited from surface discharge by the stormwater permit. 
Stormwater from the waste rock facilities, including the waste rock buttresses, would be routed to 
sediment control ponds, where any pond overflow discharging off-site would be monitored for 
chemical and sediment content in accordance with the stormwater permit. Active stormwater 
control would continue after the mine closes, as required by the stormwater discharge permit and 
the erosion control provisions of the Mine Land Reclamation Plan, administered by the Arizona 
State Mine Inspector. 



• Access Roads. A primary access road would be constructed to exit State Route 83 between Mile 
markers 46 and 47 and run approximately 3.7 miles to the mine entrance. A secondary access 
road would be constructed, which would be located to pass through Lopez Pass. 



• Perimeter Fence. A perimeter fence would be constructed for each of the action alternatives and 
include a varying amount of National Forest System lands. The fencing would consist of a 
standard five-strand barbed-wire fence (with the bottom wire bare as per Bureau of Land 
Management and Arizona Game and Fish fencing standards). 



• Transmission Lines. Construction of this line would require a Certificate of Environmental 
Compatibility from the Arizona Corporation Commission. The Certificate of Environmental 
Compatibility process is currently being conducted. Under all alternatives, the proposed 138-
kilovolt main power line would be supported on single 90-100-foot-tall single-steel poles with a 
minimum of 75 feet of ground clearance. Pole spacing would be about 800 feet on level ground or 
less where required to maintain ground clearance over the mountains. In addition, a power line 
supported on wooden poles would be constructed to supply electricity to the water supply wells 
and booster stations.  



Activities Common to the Proposed Action and Action Alternatives 
There are several mining activities common to the Propose Action and All Action Alternatives. These 
activities have the potential to impact native biological plant communities, wildlife habitat, and wildlife 
species resources and are briefly described below. 



BLASTING AND DRILLING 



Blasting would be required prior to excavation of the ore and waste rock. Blasting operations would be 
conducted daily and would be limited to daylight hours; typically between 9:00 a.m. and 4:00 p.m.  
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All explosives management would be done in accordance with applicable rules, regulations, and safety 
standards. 



ORE, WASTE ROCK, AND TAILINGS TRANSPORT 



Transportation of ore, waste rock, and tailings would occur only in the mine area, which is off-limits to 
the public for safety reasons. Ore and waste rock would be moved in large, off-highway haul trucks. 
Sulfide ore would be transported from the pit to a crusher in mine haul trucks; following crushing, the 
sulfide ore would be transported via conveyors to the flotation unit. Dewatered tailings would be 
transported using a conveyor system from the dewatering plant to the tailings facility for final placement. 
The tailings facility consists of perimeter buttresses that would be constructed using waste rock that is 
placed using haul trucks traveling on haul roads. Oxide ore would be transported in mine haul trucks from 
the pit and placed directly on the lined heap leach pad for processing. Processing would include the 
placement of a system similar to drip irrigation for the delivery of a weak acid to leach the metals out of 
the ore.  



Roads for the haul trucks would be constructed both within the open pit and between the pit and the plant, 
heap leach, and waste rock disposal sites. Haul roads would be approximately 125 feet wide, including 
safety berms and drainage ditches, and no steeper than 10% to 12%. Maximum truck speed would be  
35 miles per hour. Haul roads are temporary and would not be paved but would be routinely watered for 
dust suppression.  



TRANSPORTATION ON STATE ROUTE 83 



Mine-related traffic on State Route 83 during operations would primarily consist of trucks carrying 
supplies to the project, trucks carrying concentrate and copper cathodes from the project, and employee 
traffic. Copper concentrate shipments would form the largest number of routine truck shipments, with 
approximately 56 round trips per day, 7 days a week. The largest concentrated volume of mine traffic 
during a 24-hour period would occur during workforce shift change. Shift changes vary between  
6:00 a.m.–8:00 a.m. and 4:00 p.m.– 6:00 p.m. Equipment and construction material deliveries are 
estimated to total approximately 1,000 truck shipments to the site. Major equipment arriving by rail 
would be received at the Port of Tucson, which is located near Vail, Arizona.  



RECLAMATION AND CLOSURE 



Reclamation of the Rosemont Copper project would be administered and regulated by the Coronado  
(36 Code of Federal Regulations 228) on National Forest System lands; administered and regulated by the 
Arizona State Mine Inspector (Arizona Revised Statutes 27-901 et seq., as amended) on private land; and 
regulated by the Arizona Department of Environmental Quality (Arizona Revised Statutes 49-241 through 
49-252; and Arizona Administrative Code 18-9-101 through 403). The Reclamation Concept Plan, which 
will be completed prior to the publication of the Final EIS, would focus on design of the facilities with 
closure goals in mind and would include the following: 



• Design the facilities with closure goals in mind,  



• Managing operations to minimize environmental impacts, 



• Concurrent reclamation practices (36 Code of Federal Regulations 228[a]);  



• Constraining disturbances to a minimum number of drainages and minimizing downstream 
hydrologic disturbances;  



• Preparing a comprehensive Drainage Plan;  
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• Using appropriate technology to minimize the generation of impacted water;  



• Reclaiming the facilities to blend in with surrounding topography;  



• Constructing an outer facility shell to reduce visual impacts of mining operations;  



• Salvaging soil resources;  



• Performing selective vegetation removal;  



• Revegetating reclaimed surfaces; and  



• Preparing an estimated closure cost for a variety of closure scenarios. 



At closure, the open pit would be bermed and/or fenced to restrict access. Operating facilities at the 
project site would be demolished and removed and building foundations would also be removed. All areas 
would be investigated for contaminants, and any contaminated soils, reagents, or fuels would be disposed 
of off-site at licensed facilities.  



Post-mine land use on National Forest System lands would follow the Forest Plan that is in place at that 
time. Post-mining/closure reclamation objectives for Rosemont Copper’s private property could include 
dispersed recreation, wildlife habitat, and ranching. 



Design Elements and Mitigation Measures Common to the Proposed 
Action and Action Alternatives for Plants and Animals  
The following elements were designed to avoid or reduce impacts on native biological plant communities, 
wildlife habitat, and wildlife species from the mine and related actions. 



Rosemont Copper will revegetate disturbed areas with native vegetation, excluding the pit area. This 
includes linear features such as utilities and pipe lines, which will be reclaimed to avoid fragmentation of 
native biological communities. Specifications will be included in the Reclamation Plan.  



Process water ponds, such as raffinate ponds, pregnant leach solution collection ponds, or chemical or 
fuel storage areas, will be enclosed, covered, or otherwise managed to protect wildlife, livestock, and 
public safety. Location and construction criteria for project facilities will prevent deleterious exposure of 
livestock, wildlife, or birds to toxic chemicals or hazardous conditions created by, used in, or resulting 
from processing operations. Further details are contained in the preliminary MPO. 



In order to protect wildlife breeding habitat, Rosemont Copper will fence selected exclusion areas of 
highest-value riparian habitat to restrict livestock access from breeding areas for sensitive wildlife species 
within the Rosemont Ranch land system. The Rosemont, Thurber, DeBaud, and Greaterville Grazing 
Allotment Permits will be modified to reflect fence locations and livestock exclusion periods. 



Rosemont Copper will monitor disturbed and revegetated areas associated with mine activities for 
noxious and invasive weeds and will take action to prevent, eliminate, or control weeds should they 
occur. Methods of control may include removal by hand, spray, mechanical, or other approved methods. 
An Invasive Species Control Plan will be developed that contains specific measures to prevent, control, 
and reduce noxious weed introduction and control weeds throughout the project area and that will 
acknowledge that noxious and invasive weed prevention is preferable to remedial action. This plan will 
also address invasive species such as American Bullfrogs (Lithobates catesbeiana).  



Upon indication or discovery of a cave, sinkhole, underground drainage into a solution cavern or similar 
karst features, Rosemont Copper will suspend work at that site and contact the designated Forest Service 
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representative to investigate the discovery before work is reinitiated. The designated Forest Service 
representative will promptly coordinate the investigation with appropriate agency resource specialists. 
Any natural void in rock that is large enough for a human to enter constitutes a cave. Any collapse feature 
in or over carbonate rock constitutes a sinkhole. 



In order to reduce or avoid impacts to habitat specific to rocky slopes on the east side of the Santa Rita 
Mountains, including talus slopes, the west side pit operations power loop will be located within the 
disturbance perimeter of the ultimate pit and diversion structures. 



GENERAL POTENTIAL EFFECTS OF ALL ACTION ALTERNATIVES 
 
All of the action alternatives are similar. For example, they have the same pit specifications, the facilities 
are in the same area, they occupy approximately the same acreage, the duration and hours of operation 
will be the same, and most of the Forest Service lands involved will be disposal sites for waste rock and 
tailings. The general effects to plants and animals are inherent for a project of this magnitude. The 
following bulleted list summarizes the major influences that will likely affect the area’s biota. These 
factors were taken into consideration for effects determinations of all species. 



• Magnitude: The proposed project is of a large scale, with at least 5,700 acres being directly lost or 
altered. Some of the areas will be irreversibly lost.  



• Beyond the footprint, the affected area could be much larger (e.g., light, noise, and vibration; 
congestion on Highway 83 and increased animal-vehicle collisions; the physiological and 
chemical effects of dust; surface and groundwater drawdown, contamination, and decreased flow; 
etc.). 



• Duration: This project is expected to last at least 20 or more years 



• Disturbance: There will be additional noise and vibrations for 20 years, day and night. 



• Light pollution: The effects of lighting at night for 20 years in an otherwise dark area could be 
significant (e.g., see Longcore and Rich 2004) 



• Altered hydrological flows 
 
Unfortunately, it is not always possible to predict the consequences of these actions. For example, it 
cannot be predicted with certainty whether the loss of agaves, disturbance, and light pollution will cause 
Lesser Long-nosed Bats to abandon their roosting sites. Also, it is not possible to predict with certainty 
whether the McCleary Canyon population of the Coleman’s Coral-root can persist in the mine footprint, 
even with mitigation; however, the environment will be significantly altered in the vicinity of the mine. In 
the two previous examples, monitoring seems prudent, so that adaptive management may help the Forest 
Service to determine how to maintain viable populations.  



This part of the section discusses common impacts related to the five action alternatives (Proposed 
Action, Phased Tailings, Barrel, Barrel Trail, and Scholefield-McCleary) on all evaluated biological 
resources. 



Biophysical Features 
Barrel Canyon is the principal drainage system within the analysis area. Wasp, McCleary, and Scholefield 
canyons discharge to Barrel Canyon, which discharges to Davidson Canyon and then to Cienega Creek in 
the northeastern portion of the analysis area. All five action alternatives would have the same impact on 
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upper Wasp Canyon because of the placement of the mine pit, and they would have the same impact on 
Davidson Canyon as a result of the indirect downgradient effects on the surface and groundwater. Impacts 
to all other canyons in the analysis area are assessed by individual alternative.  



Indirect downgradient effects on the surface and groundwater environments are expected, including 
springs and riparian areas, and would result from the on-site diversion and impoundment of surface water 
and potential spills or other accidental releases, as well as from the indirect effects of groundwater 
drawdown on springs and seeps adjacent to the project area. The Groundwater Quality and Surface Water 
Quality sections discuss the expected reasonable increases in contaminants that may occur as a result of 
the Rosemont project. The results of geochemical modeling for the mine pit lake and studies of the 
expected water quality from heap leach seepage indicate that various contaminant levels resulting from 
these mining processes may exceed aquifer or surface water quality standards for wildlife, including 
Cadmium, Lead, Mercury, etc.  



All action alternatives would directly impact at least 11 and indirectly impact at least 67 springs and seeps 
in the analysis area. The areas to be potentially impacted by this project include downstream impacts to 
springs and drainages receiving surface water discharge from the mine site, including Davidson Canyon 
wash to the confluence with lower Cienega Creek, and springs and seeps within the area of projected 
groundwater drawdown associated with the mine pit. Springs and seeps are affected not only by 
groundwater-level changes but also by the footprint of the various alternatives as well. These impacts are 
assessed by individual alternative. All action alternatives would directly impact at least eight stock tanks 
in the footprint of the proposed mine.  



All action alternatives would impact at least 11 mine adits and shafts in the analysis area. Construction 
and operation of the mine pit, tailings, waste rock, and leach facilities may result in the loss of mine adits 
and shafts. All action alternatives would directly or indirectly impact at least 29 acres of talus slopes and 
rock outcrops in the analysis area. Construction and operation of the mine pit, tailings, waste rock, and 
leach facilities may result in the loss of talus slopes and rock outcrops.  



Vegetation Communities 
 



All of the action alternatives would result in short-term, long-term, temporary, and permanent impacts to 
vegetation within the analysis area on Forest Service and Bureau of Land Management lands (including 
downstream impacts, fugitive dust deposition, etc.) as a result of the construction and placement of the 
pit, facilities and structures, tailings and waste piles, road and utility corridors, and other facilities. These 
impacts are as follows: 1) a permanent loss or fragmentation of at least 4,777 acres of vegetation within 
the analysis area (Table 2), and 2) a temporary (assuming reclamation is successful in restoring these 
areas to suitable habitat for local flora and fauna) loss of, fragmentation of, or indirect impacts to 
approximately 47,500 acres of vegetation. Direct impacts to vegetation would occur as a result of the 
construction of all mine-related infrastructure (i.e., facilities, pit, utility lines, access roads, etc.), and all 
mining activities (e.g., clearing and crushing).  Additionally, all of the action alternatives may create 
conditions conducive to the introduction, establishment, and/or spread of non-native species, which may 
out-compete native vegetation and degrade plant communities within the entire analysis area.  
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Table 2. Direct Impacts to Vegetation Type on Forest Service and Bureau of Land Management 
Lands (Acres) from Proposed Rosemont Mine, Access Roads, and Transmission and Water Lines 
(acreage varies slightly by action alternative selected). 



Vegetation Type Forest Service Bureau of Land 
Management 



Total Acres by 
Vegetation Type 



Semidesert grassland 1,885 to 2,617 3 to 14 1,888 to 2,631 



Madrean Evergreen Woodland 2,818 to 3,378 0 2,818 to 3,378 



Interior Riparian Deciduous Woodland 2 0 2 
Ephemeral Fluvial Systems Supporting Upland 
Vegetation 69 to 100 0 69 to 100 



Total Acres by Land Ownership 4,774 to 6,097 3 to 14 4,777 to 6,111 



Animal Movement Corridors  
All action alternatives may do the following: 1) modify and/or fragment animal movement corridors 
between the Santa Rita and Rincon, Whetstone, and Empire mountains; 2) reduce connectivity between 
habitats; 3) increase animal road kills from the transportation system and increased traffic; and 4) result in 
a loss of genetic flow. The Proposed Action and other action alternatives may result in a permanent loss 
or fragmentation of at least 5,700 acres of upland and riparian vegetation communities from the pit, 
tailings and waste piles, and associated infrastructure, leading to a loss of movement corridors and gene 
flow—thus, eventually, the overall biological diversity of the area—for numerous species.  



A temporary impact on or fragmentation of an unknown number of acres of habitat, leading to a loss of 
local movement corridors and gene flow, for numerous species, would result from utility corridors, 
increased traffic in the area, altered surface water flow, light pollution, noise pollution, and increased 
dust. Each of the action alternatives would impact Wasp Canyon as a potential movement corridor for 
animals in the area. At this point of the analysis, it is unclear whether reclamation would return any 
impacted canyons to a usable state as a movement corridor for animals in the area. 



Special-Status Species 
All action alternatives would result in displacement or loss of an unquantifiable number of individuals of 
numerous special-status species. The direct, permanent loss of at least 4,777 acres of habitat and the 
indirect, temporary loss of, and disturbance to, approximately 47,500 acres of habitat may result in the 
loss of individuals and suitable habitat for all special-status species (both plants and animals) analyzed in 
this document. Individuals of these special-status species may be directly impacted by being crushed by 
construction equipment and vehicles. There would also be indirect effects on these special-status species 
from noise, dust, and light resulting from mining, transportation, etc. within the analysis area. Mining 
operations, including drilling and blasting, would result in noise and vibrations that could impact animal 
behavior, breeding and fecundity success rates, roost site occupancy, general use of the area by mobile 
species, etc. Additionally, nocturnal animals (e.g., bats and predatory cats), possibly even all animals 
occupying the analysis area, may be adversely affected by the brighter night skies produced by the mine. 



The project also may impact special-status species as a result of the introduction, establishment, and/or 
spread of non-native species that may out-compete special-status species for resources, including out-
competing native plant species within suitable habitat.  
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Plants 
Any plant species occupying the proposed footprint covered by the five action alternatives are expected to 
be directly impacted by this project. Impacts would include being crushed or cleared as a result of 
construction or road-building activities, being covered by waste rock or tailings piles, being removed 
during soil extraction from the pit or for creating ponds, etc. Plant species present in other portions of the 
analysis area are expected to have indirect impacts resulting from either of the action alternatives. This 
would include populations dying out due to individual plants being cut-off from other individuals, being 
outcompeted for resources by the introduction of non-native species, the potentially damaging effects of 
dust either changing the chemical composition of the soil or disrupting photosynthetic capabilities, etc.  
 
There would also be indirect, temporary impacts to vegetation resulting from mining and transportation 
within the analysis area: all of the action alternatives would result in an increased likelihood and amount 
of wind-borne fugitive dust. Wind-borne fugitive dust negatively impacts nearby vegetation by coating 
leaves and reducing photosynthetic activity. Physical effects of dust on plants may include blockage and 
damage to stomata, shading, abrasion of leaf surface or cuticle, and cumulative effects (e.g., drought 
stress on already stressed species) (Goodquarry 2011). Chemical effects of dust, either directly on the 
plant surface or on the soil, may be more important than any physical effects because dust deposited on 
the ground may produce changes in soil chemistry, which may result in the long-term changes in plant 
chemistry, species competition and community structure. Applicant-committed dust-suppression 
treatment of dirt roadways and in and around the mine would mitigate or minimize impacts to vegetation 
from fugitive dust resulting from grading, development and travel on dirt and paved roads. The extent and 
degree of these impacts would depend on local climatic conditions and other factors that are difficult to 
quantify. Further, an increase in vehicle and construction equipment traffic into and within the analysis 
area (e.g., traffic on SR 83 north to I-10 is expected to increase by 200% by year 20 of the operation) 
would occur during project construction, and increased travel associated with day-to-day operations and 
maintenance activities would occur for the life of the project.  



All action alternatives would impact special-status plant species evaluated in the analysis area, and their 
potential habitat, as described above. Impacts may be temporary, permanent, direct, and/or indirect, 
depending on the alternative selected. The special-status plant species evaluated in this document may be 
impacted by this project because of the following: 1) they are known to occur within or adjacent to the 
analysis area; 2) habitat exists within the analysis area; and/or 3) the analysis area occurs within the 
known range of the species.  



Arizona giant sedge was observed at Scholefield Spring (WestLand Resources 2010a), and Coleman’s 
coral-root was documented in McCleary and Wasp canyons (WestLand Resources 2010c). Depending on 
which alternative is selected, impacts to these two special-status plant species may vary slightly, as 
explained in the part of the section on each individual alternative below. The only known impact common 
to all action alternatives is that the population of Coleman’s coral-root in Wasp Canyon would be lost.  



At this point in the project analysis, it is unknown whether Scholefield Spring would experience the same 
impacts from each action alternative as a result of groundwater drawdown. If this is the case, then all of 
the action alternatives would be expected to equally impact the population of Arizona giant sedge at 
Scholefield Spring. Because facilities are proposed upslope of the known McCleary Canyon population of 
Coleman’s coral-root for all action alternatives, it is expected that this population may be indirectly 
impacted from the runoff of chemicals into McCleary Canyon, the effects of dust on individual plants, 
and/or any potential effects on host oak trees within McCleary Canyon. WestLand Resources is working 
on a Conservation Agreement for this species; however, at this time, there is no such document, nor is it 
apparent that mitigation for the species would merely result in the “loss of individuals,” which is the 
condition for a Conservation Agreement.  
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Animals 
All action alternatives would impact special-status animal species evaluated in the analysis area, and 
potential habitat, as described above. Impacts may be temporary, permanent, direct or indirect. The 
special-status animal species evaluated in this document may be impacted by this project because of the 
following: 1) they are known to occur within or adjacent to the analysis area; 2) habitat exists within the 
analysis area; and/or 3) the analysis area occurs within the known range of the species.  



REGULATORY FRAMEWORK 



Forest Service Sensitive Species  



As described in Forest Service Manual 2670.12, Departmental Regulation 9500-4 dictates that the Forest 
Service will always 1) manage “habitats for all existing native and desired nonnative plants, fish, and 
wildlife species in order to maintain at least viable populations of such species;” 2) conduct activities and 
programs “to assist in the identification and recovery of threatened and endangered plant and animal 
species;” and 3) avoid actions “which may cause a species to become threatened or endangered.” Forest 
Service Manual 2670.22 further explains that the objectives of the Forest Service regarding all sensitive 
species are to 1) develop and implement management practices to ensure that species do not become 
threatened or endangered because of Forest Service actions; 2) maintain viable populations of all native 
and desired nonnative wildlife, fish, and plant species in habitats distributed throughout their geographic 
range on National Forest System lands; and 3) develop and implement management objectives for 
populations and/or habitat of sensitive species.  



Policy for the management of special-status species, as explained in Forest Service Manual 2670.32, 
dictates that the Forest Service will 1) assist states in achieving their goals for conservation of endemic 
species; 2) review programs and activities as part of the NEPA process through a Biological Evaluation, 
to determine their potential effect on sensitive species; 3) avoid or minimize impacts to species whose 
viability has been identified as a concern; 4) analyze, if impacts cannot be avoided, the significance of 
potential adverse effects on the population or its habitat within the area of concern and on the species as a 
whole in an attempt to avoid creating significant trends toward federal listing; and 5) establish 
management objectives in cooperation with the states when projects on National Forest System lands may 
have a significant effect on sensitive species population numbers or distributions.  



Forest Service Manual 2620.1 further states that the Forest Service shall manage habitats and provide for 
the number and distribution of reproductive individuals to ensure the continued existence of a species 
generally throughout its current geographic range. 



Coronado Forest Plan Consistency 



The Coronado National Land Resource Management Plan, as amended (Forest Plan) (Forest Service 
1986) provides guidance on managing the Coronado National Forest. Management guidance is in the 
form of plan components: goals, standards, and guidelines. Compliance or non-compliance with plan 
components from the 1986 Forest Plan will be addressed in the EIS Administrative Record. For issues of 
non-compliance, there must at least be disclosure of effects. Some non-compliance issues may require a 
Forest Plan amendment.  
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BLM Sensitive Species 



The BLM 6840 Manual defines BLM sensitive species as those that “normally occur on BLM-
administered lands for which BLM has the capability to significantly affect the conservation status of the 
species through management.” The State Director may designate additional categories of special-status 
species as appropriate and applicable to his or her state’s needs. In Arizona, BLM sensitive species are 
defined as “those taxa occurring on BLM Field Office Lands in Arizona which are considered sensitive 
by the Arizona State Office.” The BLM sensitive species designation, for species other than federally 
listed, proposed, or candidate species, may include native species that 1) could become endangered in or 
extirpated from a state, or within a significant portion of its distribution in the foreseeable future; are 
under status review by the U.S. Fish and Wildlife Service (USFWS); 2) are undergoing significant current 
or predicted downward trends in habitat capability that would reduce a species’ existing distribution; 3) 
are undergoing significant current or predicted downward trends in population or density such that 
federally listed, proposed, candidate, or state-listed status may become necessary; have typically small 
and widely dispersed populations; 4) are inhabiting ecological refugia, specialized or unique habitats; or 
5) are state listed but that may be better conserved through application of BLM sensitive species status.  



BIOLOGY AND STATUS OF FOREST SERVICE AND BUREAU 
OF LAND MANAGEMENT SENSITIVE SPECIES 
This analysis is based on the species listed in the 2007 Coronado National Forest and 2005 BLM Tucson 
Office Sensitive Species lists (BLM 2005; Forest Service 2007a, 2007b). It is not always known if some 
of the species (especially plants) actually occur in the project area, as recent surveys have not been 
conducted for most species within the analysis area (e.g., after the Anamax reports of the late 1970’s).  



SWCA evaluated the likelihood that Forest Service sensitive and BLM sensitive species occur in the 
project area by 1) reviewing the 2007 and 2005 lists; 2) searching the HDMS, Southwest Environmental 
Information Network (SEINet), and pertinent literature; and 3) corresponding and meeting with the Forest 
Service, BLM, and other cooperators. After this thorough review process, it was determined that the 
following sensitive species, outlined in the sections that follow, occur or have a reasonable potential for 
occurring in the analysis area. For the No-Action Alternative, the effects determination for all of these 
species will be “No impact.” For all action alternatives, the effects determinations are listed at the end of 
each species account Table 3 provides the rationale for why numerous Forest Service sensitive and 
Bureau of Land Management sensitive species were determined to not have a reasonable potential for 
occurring in the analysis area. All of the Forest Service and Bureau of Land Management sensitive 
species that could not be excluded in this way are discussed in detail after the table in the “Forest Service 
Sensitive Species Accounts” and “Bureau of Land Management Sensitive Species Accounts” sections. 



Table 3. Forest Service and Bureau of Land Management Sensitive Species Originally Considered 
but Dismissed without Detailed Analysis. 



Common Name 
(Scientific Name)  List Range or Habitat Requirements 



Exclusion Justification  
(only distribution in Arizona is 
referenced)* 



Plants 



Alamos deer vetch  
(Lotus alamosanus) 



FS Typically occurs in moist soil in streams within pine-
oak woodlands (Arizona Sonora Desert Museum 
2010). 



The only population known from the 
United States is in Sycamore 
Canyon west of Nogales (Arizona 
Sonora Desert Museum 2010). 
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Common Name 
(Scientific Name)  List Range or Habitat Requirements 



Exclusion Justification  
(only distribution in Arizona is 
referenced)* 



Aravaipa woodfern  
(Thelypteris puberula var. 
sonorensis) 



FS This fern typically grows in moist soil in mesic 
canyons, riverbanks, seepage areas, and meadow 
habitats at elevations between 2,220 and 4,500 feet 
(AGFD 2004a).  



Not known to occur on the Santa 
Rita Mountains (AGFD 2004a). 



Arizona alum root  
(Heuchera glomerulata) 



FS Typically grows on shaded rocky slopes and in 
humous soil near seeps, springs, and riparian areas 
within oak, pine-oak, and pinyon-juniper woodlands, 
and mixed conifer and Ponderosa pine forests, at 
elevations between 4,000 and 9,000 feet (AGFD 
2004b). 



Not known to occur on the Santa 
Rita Mountains (AGFD 2004b). 



Arizona passionflower 
(Passiflora arizonica) 



FS This herbaceous perennial vine inhabits rocky 
desert hillsides, limestone outcrops, canyon cliffs, 
and arroyos in grasslands just beyond the typically 
defined boundaries of the Sonoran Desert at 
elevations between 3,281 and 5,906 feet (AGFD 
2006a). 



Occurs south of the analysis area in 
the Baboquivari, Las Guijas, Bartlett, 
and Pozo Verde mountains and 
Arivaca and California Gulch (AGFD 
2006a). 



Ayenia 
(Ayenia jaliscana) 



FS This perennial woody shrub occurs on grassy 
plains, rocky slopes, hillsides, and canyon bottoms 
at elevations around 4,000 feet (AGFD 2010a). 



The only known population in the 
Santa Rita Mountains occurs far 
south of the analysis area in Agua 
Caliente Canyon (Southwest 
Environmental Information Network 
[SEINet] 2011). 



Blumer’s dock  
(Rumex orthoneurus) 



FS This robust, herbaceous perennial typically grows 
on moist loamy soils in high-elevation riparian and 
cienega habitats (Arizona Rare Plant Committee 
n.d. [2002]). 



This species is not known to occur 
on the Santa Rita Mountains 
(Arizona Rare Plant Committee n.d. 
[2002]). 



Broadleaf ground cherry 
(Physalis latiphysa) 



FS This herbaceous annual grows on granitic, gravelly 
soils in washes within desert scrub or grasslands at 
elevations between 3,000 and 4,700 feet (AGFD 
2004c). 



Only known to occur on the 
Pinaleño Mountains, San 
Bernardino Valley, Arivaca Creek, 
and the Santa Cruz River (AGFD 
2004c). 



Bush-violet  
(Browallia eludens) 



FS Occurs mainly along temporary streams in Madrean 
oak woodlands at about 5,250 feet in elevation 
(Arizona Rare Plant Committee n.d. [2002]). 



This plant is only known from 
Canelo Hills (Arizona Rare Plant 
Committee n.d. [2002]). 



Catalina beardtongue 
(Penstemon discolor) 



FS Occurs in chaparral and pine-oak in rock outcrops 
and bedrock openings at elevations between 4,400 
and 7,200 feet (Arizona Rare Plant Committee n.d. 
[2002]). 



This plant is not known to occur on 
the Santa Rita Mountains (Arizona 
Rare Plant Committee n.d. [2002]). 



Chiltepin  
(Capsicum annuum var. 
glabriusculum) 



FS This shrubby plant typically grows in canyons and 
slopes of desert riparian habitats in mesquite and 
oak at elevations between 3,600 and 4,400 feet 
(AGFD 2003a). 



This plant is not known to occur on 
the Santa Rita Mountains (AGFD 
2003a). 



Chiricahua cinquefoil 
(Potentilla rhyolitica var. 
chiricahuensis) 



FS This plant is only known from rocky openings in 
mixed conifer forest in the upper elevations of the 
Chiricahua Mountains (Forest Service 2007b). 



Endemic to the upper elevations of 
the Chiricahua Mountains in rocky 
openings in mixed conifer forest 
(Forest Service 2007b). 



Chiricahua fleabane  
(Erigeron kuschei) 



FS Occurs on shaded, north-facing granite cliffs and 
rock ledges with almost complete moss cover at 
elevations above 7,000 feet (Arizona Rare Plant 
Committee n.d. [2002]). 



This plant is only known from the 
Chiricahua Mountains (Arizona Rare 
Plant Committee n.d. [2002]). 



Chiricahua mudwort  
(Limosella pubiflora) 



FS This plant grows at the muddy edges of ponds and 
streams above 5,000 feet (New Mexico Rare Plants 
2005a). 



Occurs southeast of the analysis 
area near the New Mexico–Arizona 
border (New Mexico Rare Plants 
2005a). 



Chiricahua rock cress  
(Arabis tricornuta) 



FS Occurs on steep rocky slopes within pine woodlands 
at elevations ranging between 7,000 and 9,000 feet 
(Arizona Rare Plant Committee n.d. [2002]). 



This plant occurs in pine woodlands 
above 7,000 feet amsl (Arizona 
Rare Plant Committee n.d. [2002]). 
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Common Name 
(Scientific Name)  List Range or Habitat Requirements 



Exclusion Justification  
(only distribution in Arizona is 
referenced)* 



Chiricahua rockdaisy  
(Perityle cochisensis) 



FS This herbaceous perennial grows on moist cliff 
faces at elevations of 5,500 to 7,000 feet (Arizona 
Rare Plant Committee n.d. [2002]). 



Only known from the Chiricahua and 
Dos Cabezas mountains (Arizona 
Rare Plant Committee n.d. [2002]). 



Counter-clockwise fishhook 
cactus  
(Mammillaria mainiae) 



FS This succulent perennial occurs on gravelly or 
coarse sandy soils at elevations between 2,000 and 
4,000 feet (AGFD 2004d). 



This plant is only known from the 
Baboquivari Mountains (AGFD 
2004d). 



Dalhouse spleenwort 
(Asplenium (Ceterach) 
dalhousiae) 



BLM Grows in shady, rocky ravines in moist soil within 
Madrean oak woodlands at elevations ranging 
between 4,000 and 6,000 feet (Arizona Rare Plant 
Committee n.d. [2002]). 



This plant is not known to occur on 
the Santa Rita Mountains (Arizona 
Rare Plant Committee n.d. [2002]). 



Galiuro sage  
(Salvia amissa) 



FS This perennial herb typically occurs on the upper 
floodplain terraces in shady canyon bottoms under 
mesquite trees and riparian obligates (Arizona Rare 
Plant Committee n.d. [2002]). 



This species is only known to occur 
on the Galiuro and Superstition 
mountains (Arizona Rare Plant 
Committee n.d. [2002]). 



Gentry indigo bush  
(Dalea tentaculoides) 



FS and 
BLM 



Located along canyon bottoms on primary terraces 
subject to flooding at elevations ranging between 
3,600 and 4,000 feet (Arizona Rare Plant 
Committee n.d. [2002]). 



This plant is only known from the 
Pajarito and Baboquivari mountains 
(Arizona Rare Plant Committee n.d. 
[2002]). 



Goodding’s onion  
(Allium gooddingii) 



FS Occurs in spruce-fir and mixed-conifer woodlands in 
moist, shady canyon bottoms and north-facing 
slopes at elevations ranging between 7,500 and 
11,250 feet (Arizona Rare Plant Committee n.d. 
[2002]). 



This plant is not known to occur on 
the Santa Rita Mountains (Arizona 
Rare Plant Committee n.d. [2002]); 
the analysis area does not contain 
spruce-fir or mixed-conifer 
woodlands. 



Greene milkweed  
(Asclepias uncialis ssp. 
uncialis) 



FS This herbaceous perennial milkweed is typically 
associated with shortgrass prairies (Decker 2006). 



In Arizona, this plant is only 
currently known from vast 
grasslands south of Sonoita (Decker 
2006). 



Heliograph Peak fleabane  
(Erigeron heliographis) 



FS Occurs on granite rock outcrops and cliffs in mixed 
conifer forest at elevations ranging between 8,500 
and 10,000 feet (Arizona Rare Plant Committee n.d. 
[2002]). 



This plant is only known to occur on 
the Pinaleño Mountains (Arizona 
Rare Plant Committee n.d. [2002]). 



Hess’ fleabane  
(Erigeron hessii) 



FS This perennial herb grows from bedrock cracks in 
open areas in upper montane to subalpine conifer 
forest at elevations of 9,500 to 10,200 feet (New 
Mexico Rare Plants 2005b). 



This plant is only known to occur in 
areas within the Gila Wilderness 
near the Arizona–New Mexico 
border (New Mexico Rare Plants 
2005b). 



Hinckley’s polemonium 
(Polemonium pauciflorum 
ssp. hinckleyi) 



FS In Arizona, only known from Ponderosa pine and 
oak forests up to Douglas fir and white fir forests in 
the Chiricahua Mountains (Forest Service 2007b). 



This plant is only known to occur in 
the Chiricahua Mountains in Arizona 
(Forest Service 2007b). 



Huachuca cinquefoil  
(Potentilla rhyolitica var. 
rhyolitica) 



FS This plant is only known from crevices of rhyolitic 
and quartzitic outcrops within summit areas of the 
Huachuca and Santa Rita mountains, where it forms 
dense clumps (Forest Service 2007b). 



This plant is endemic to the highest 
elevations of the Huachuca and 
Santa Rita mountains, well above 
the project area (Forest Service 
2007b). 



Huachuca golden aster 
(Heterotheca rutteri) 



FS and 
BLM 



Occurs in level, open grasslands at elevations from 
3,560 to 6,500 feet (AGFD 2001a).  



Only known from the San Rafael, 
Empire, San Pedro, and Altar 
valleys (Arizona Rare Plant 
Committee n.d. [2002]). 



Huachuca groundsel  
(Senecio multidentatus var. 
huachucanus (=s. 
huachucanus)) 



FS This herbaceous perennial typically grows on moist 
loam soils within conifer woodlands at elevations 
above 7,000 feet (Arizona Rare Plant Committee 
n.d. [2002]). 



Only occurs in pine-oak and mixed-
conifer woodlands (Arizona Rare 
Plant Committee n.d. [2002]). 



Huachuca milkvetch 
(Astragalus hypoxylus) 



FS and 
BLM 



Occurs in open, rocky clearings within oak-juniper-
pinyon woodlands on hillsides and along drainages 
at elevations between 5,300 and 6,200 feet (Arizona 
Rare Plant Committee n.d. [2002]). 



Only known from the Huachuca and 
Patagonia mountains (Arizona Rare 
Plant Committee n.d. [2002]). 
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Common Name 
(Scientific Name)  List Range or Habitat Requirements 



Exclusion Justification  
(only distribution in Arizona is 
referenced)* 



Huachuca Mountains lupine  
(Lupinus huachucanus) 



FS This perennial forb/herb occurs in pine forests on 
moderate to steep slopes at elevations between 
5,000 and 6,700 feet (AGFD 2000a). 



This plant only occurs in pine forests 
(AGFD 2000a). 



Large-flowered blue star 
(Amsonia grandiflora)  



FS Occurs in canyon bottoms and sides in oak 
woodlands, typically dominated by Emory oak and 
Mexican blue oak, at elevations between 3,685 and 
4,500 feet (AGFD 2003b). 



This plant is not known to occur on 
the Santa Rita Mountains (Arizona 
Rare Plant Committee n.d. [2002]). 



Lemmon’s lupine  
(Lupinus lemmonii) 



FS This plant occurs mostly in the Chiricahua and 
Dragoon Mountains in open grassland, juniper and 
oak communities at 4,000 to 7,300 feet (Forest 
Service 2007b). 



This plant is only known from the 
Chiricahua, Dragoon, and 
Winchester mountains in 
southeastern Arizona (Forest 
Service 2007b). 



Maguire’s (Coppermine) 
milkvetch  
(Astragalus cobrensis var. 
maguirei) 



FS This plant is associated with canyon bottoms, often 
on rocky soil but also on organic soils amongst leaf 
litter, at elevations ranging between 5,500 and 
7,000 feet (Arizona Rare Plant Committee n.d. 
[2002]). 



This plant is only known to occur on 
the Chiricahua and Peloncillo 
mountains (Arizona Rare Plant 
Committee n.d. [2002]). 



Mexican hemlock parsley 
(Conioselinun mexicanum) 



FS This herbaceous perennial typically grows on cool 
shaded mountain slopes within pine-oak and mixed 
conifer woodlands at elevations between 6,000 and 
9,000 feet (AGFD 2001b). 



This plant is only known to occur in 
pine-oak and mixed-conifer 
woodlands (AGFD 2001b). 



Mexican tansy aster  
(Psilactis gentryi 
(=machaeranthera 
mexicana)) 



FS This herbaceous annual typically occurs in moist 
habitats and highland meadows within riparian 
woodlands (AGFD 2004e). 



This plant is only known from the 
Huachuca Mountains (AGFD 
2004e). 



Mogollon clover  
(Trifolium longipes ssp. 
neurophyllum (=T. 
neurophyllum)) 



FS This perennial herb typically grows in high-elevation 
wet meadows and along streams and springs at 
elevations above 6,500 feet (Arizona Rare Plant 
Committee n.d. [2002]). 



This plant is only known to occur on 
the White Mountains in Arizona 
(Arizona Rare Plant Committee n.d. 
[2002]). 



Mogollon fleabane  
(Erigeron anchana) 



FS Occurs on granite cliff faces in chaparral through 
pine forests at elevations ranging between 3,500 
and 7,000 feet (Arizona Rare Plant Committee n.d. 
[2002]). 



Endemic to central Arizona in Pine 
and the Sierra Ancha and Mazatzal 
mountains in Gila County (Arizona 
Rare Plant Committee n.d. [2002]). 



New Mexico bitterweed 
(Hymenoxys ambigens var. 
neomexicana) 



FS This short-lived perennial herb grows on rocky to 
sandy granitic soils on open canyon floors or slopes 
within oak, riparian, and Apache pine woodlands 
between 5,400 and 7,250 feet (New Mexico Rare 
Plants 2005c). 



Only known from the Peloncillo and 
Animas mountains near the New 
Mexico–Arizona border (New 
Mexico Rare Plants 2005c). 



Pinos Altos flame flower 
(Talinum humile) 



FS This dwarf perennial herb is restricted to shallow 
coarse rhyolitic soil terraces on bedrock, free from 
competitive interactions with other plants (Arizona 
Rare Plant Committee n.d. [2002]). 



Only known from the Canelo Hills in 
Arizona (Arizona Rare Plant 
Committee n.d. [2002]). 



Porsild’s starwort  
(Stellaria porsildii) 



FS This erect herbaceous perennial typically occurs 
under pine, douglas-fir, and oak at elevations above 
7,000 feet (Arizona Rare Plant Committee n.d. 
[2002]). 



Only known from the Chiricahua and 
Pinos Altos mountains (Arizona 
Rare Plant Committee n.d. [2002]). 



Rusby hawkweed  
(Hieracium abscissum (= H. 
rusbyi)) 



FS Occurs above 8,000 feet in elevation within mixed 
conifer forests (Arizona Rare Plant Committee n.d. 
[2002]).  



Only known from the Catalina, 
Pinaleño, Chiricahua, and Huachuca 
mountains (Arizona Rare Plant 
Committee n.d. [2002]). 



Santa Cruz beehive cactus  
(Corypantha recurvata) 



FS Occurs on rocky hillsides and rock crevices in the 
valleys and foothills of oak woodlands and desert 
grasslands at elevations between 3,500 and 5,500 
feet (Arizona Rare Plant Committee n.d. [2002]). 



Only known from the Tumacacori, 
Pajarito, and Atascosa mountains 
(Arizona Rare Plant Committee n.d. 
[2002]). 



Santa Cruz star leaf  
(Choisya mollis) 



FS Occurs in bottoms and slopes of canyons in the 
shade of oaks, other trees, or rocks in Madrean oak 
woodland at elevations ranging between 4,000 and 
4,900 feet (Arizona Rare Plant Committee n.d. 
[2002]). 



Only known from the Pajarito, 
Atascosa, and Tumacacori 
mountains (Arizona Rare Plant 
Committee n.d. [2002]). 
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Common Name 
(Scientific Name)  List Range or Habitat Requirements 



Exclusion Justification  
(only distribution in Arizona is 
referenced)* 



Shade violet  
(Viola umbraticola) 



FS This herbaceous perennial typically grows in shady 
areas in canyon bottoms within riparian Ponderosa 
pine forest at elevations between 5,200 and 7,500 
feet (AGFD 2004f). 



This plant typically occurs in canyon 
bottoms within pine woodlands 
(AGFD 2004f). 



Smooth babybonnets 
(Coursetia glabella) 



FS Occurs on partially shaded slopes in Madrean oak, 
oak-juniper, and pine-oak woodlands at elevations 
ranging between 5,000 and 7,200 feet (Arizona 
Rare Plant Committee n.d. [2002]). 



This plant is only known from the 
Patagonia and Huachuca mountains 
and Canelo Hills (Arizona Rare 
Plant Committee n.d. [2002]). 



Supine bean  
(Macroptilium supinum) 



FS This perennial herb grows on ridge tops and gentle 
slopes of rolling hills in semidesert grasslands or 
grassy openings in oak-juniper woodlands at 
elevations between 3,600 and 4,900 feet (Arizona 
Rare Plant Committee n.d. [2002]). 



This plant is not known to occur in 
the Santa Rita Mountains; it is 
known to occur south of the analysis 
area (Arizona Rare Plant Committee 
n.d. [2002]). 



Tepic flame flower  
(Talinum marginatum) 



FS This dwarf perennial herb typically grows on shallow 
soil pockets on bedrock ledges and terraces in 
Madrean pine-oak woodlands at elevations between 
5,000 and 7,000 feet (Arizona Rare Plant 
Committee n.d. [2002]). 



This plant is only known to occur on 
the Huachuca Mountains in Arizona 
(Arizona Rare Plant Committee n.d. 
[2002]). 



Texas purple-spike 
(Hexalectris warnockii) 



FS and 
BLM 



Occurs in mixed oak woodlands at elevations 
ranging between 4,300 and 5,200 feet (Arizona 
Rare Plant Committee n.d. [2002]). 



Only known from the Chiricahua, 
Huachuca, and Mule mountains 
(Arizona Rare Plant Committee n.d. 
[2002]). 



Three-nerved scurf-pea 
(Pediomelum pentaphyllum) 



FS This herbaceous perennial grows on sandy loamy 
soils in desert grasslands at elevations between 
3,600 and 4,500 feet (AGFD 2001c). 



This plant is only known to occur 
near the Chiricahua National 
Monument (AGFD 2001c). 



Toumey groundsel  
(Packera (=Senecio) 
neomexicana var. toumeyi) 



FS This herbaceous perennial grows on loose rocky 
soils in coniferous woodlands, most commonly 
found in oak chaparral or pine forests, at elevations 
between 5,500 to 9,200 feet (AGFD 2004g). 



This plant is only known from the 
Pinal, Chiricahua, and Huachuca 
mountains (AGFD 2004g). 



Trelease agave  
(Agave schottii var. 
trelease)i 



FS Occurs on sunny, open, gentle rocky slopes or in 
small drainages in high-elevation desertscrub, 
grassland, juniper, and oak woodlands between 
3,440 and 5,600 feet amsl. Known only from the 
Santa Catalina and Ajo mountains in Arizona 
(AGFD 2005a). 



This plant is not known to occur on 
the Santa Rita Mountains (Arizona 
Rare Plant Committee n.d. [2002]). 



Trans-Pecos Indian 
paintbrush (Castilleja 
nervata) 



FS This rare plant is only known from bunch grass 
meadows in Cochise County within Arizona (Forest 
Service 2007b). 



In Arizona, this plant is only known 
from Cochise County southeast of 
the analysis area (SEINet 2011). 



Tumamoc globeberry 
(Tumamoca macdougalii; 



FS and 
BLM 



This perennial vine is widespread in Pima County 
and typically grows along arroyos and sandy 
washes in xeric conditions in the shade of nurse 
plants below 3,000 feet amsl in desertscrub 
(Arizona Rare Plant Committee n.d. [2002]; AGFD 
2004m). 



This species is only known to occur 
below 3,000 feet amsl. 



Virlet paspalum  
(Paspalum virletii) 



FS This plant grows on sandy soils of canyon bottoms 
in semi-desert grassland and grassy areas in 
Madrean evergreen woodland (Forest Service 
2007b). 



This plant is only known from two 
localities in Cochise and Santa Cruz 
counties and has not been collected 
since 1970 (Forest Service 2007b). 



Whisk fern  
(Psilotum nudum) 



FS Although common in the tropics worldwide, this 
primitive form of fern is a very rare plant in Arizona 
(Forest Service 2007b). 



This rare plant is only known from 
near Ruby in southern Santa Cruz 
County and Chimenea Canyon in 
the Rincon Mountains in Arizona 
(Forest Service 2007b). 



White-flowered cinquefoil 
(Potentilla albiflora) 



FS This plant is known only from the Pinaleňo 
Mountains where it grows in open coniferous forests 
and rocky slopes at 7,500 to 10,000 feet amsl 
(Forest Service 2007b). 



This plant is endemic to the 
Pinaleño Mountains (Forest Service 
2007b). 
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Wiggin’s milkweed vine 
(Metastelma mexicanum 
(=Cynanchum wigginsii)) 



FS This herbaceous vine grows on rocky slopes and 
canyons in oak woodlands at elevations ranging 
from 3,500 to 5,500 feet (Arizona Rare Plant 
Committee n.d.). 



This plant is not known to occur in 
the Santa Ritas; only know to occur 
in the Atascosa, Pajarito, Patagonia, 
and Mule mountains (Arizona Rare 
Plant Committee n.d. [2002]). 



Wislizeni gentian  
(Gentianella wislizeni) 



FS Generally found in open meadows at elevations 
ranging between 6,500 and 8,000 feet (Arizona 
Rare Plant Committee n.d. [2002]). 



This plant is only known from the 
Chiricahua and White mountains 
(Arizona Rare Plant Committee n.d. 
[2002]). 



Amphibians 



Ramsey Canyon Leopard 
Frog (Lithobates 
subaquavocalis) 



FS Note: this taxon has been subsumed into L. 
chiricahuensis, which is addressed in the biological 
assessment. 



See comment to left 



Tarahumara Frog  
(Lithobates tarahumarae) 



FS Typically associated with canyons and deep 
drought-resistant plunge pools in oak and pine-oak 
woodlands (AGFD 2006c). 



This frog currently only occurs as an 
experimental population at the 
southern end of the Santa Rita 
Mountains (AGFD 2006c). 



Invertebrates 



Arizona Snaketail 
(Ophiogomphus arizonicus) 



FS Found in fairly swift rocky mountain streams in pine 
woodland in Eastern Arizona (AGFD 2002a). 



This invertebrate only occurs in swift 
mountain streams within pine 
woodlands (AGFD 2002a), which do 
not occur in the project area. 



Chiricahua Water 
Scavenger Beetle  
(Cymbiodyta arizonica) 



FS This herbivorous aquatic beetle is only known from 
wet litter along stream banks in the Chiricahua 
Mountains, where it feeds on algae and decaying 
vegetation (AGFD 2003c). 



This beetle is only known from the 
Chiricahua Mountains (AGFD 
2003c). 



Cockerell's Striate Disc  
(Discus shemeki cockerelli) 



BLM This species occurs in litter and under rocks and 
dead wood above 7,000 feet in cool moist areas 
and soggy areas such as stream flood plains with 
no periodic flooding (AGFD 2008). 



This invertebrate is not known to 
occur in the Santa Rita Mountains 
and is only known to occur above 
7,000 feet (AGFD 2008). 



Four-spotted Skipperling 
(Piruna polingii) 



FS Known to occur in moist woodland openings with 
lush vegetation, meadows, ravines, and 
streamsides (AGFD 2002b). 



Unlikely to occur due to the lack of 
moist woodland openings and 
meadows with lush vegetation in the 
analysis area (AGFD 2002b). 



Huachuca Giant Skipper 
(Agathymus evansi) 



FS Typically occurs in mixed pine-oak-juniper 
woodlands containing its host plant, Agave parryi 
var. huachucensis (AGFD 2001d). 



This butterfly is only known from the 
Huachuca Mountains and vicinity 
(AGFD 2001d). 



Pinaleño Monkey 
Grasshopper  
(Eumorsea pinaleno) 



FS Only occurs in high elevation coniferous forests 
above 9,000 feet on the Pinaleño Mountains (AGFD 
2001e). 



This grasshopper is only known 
from above 9,000 feet in the 
Pinaleño Mountains (AGFD 2001e). 



Sabino Canyon Damselfly 
(Argia sabino) 



FS Typically occurs in high-gradient streams with large, 
open, rocky perennial pools (AGFD 2001f; Brock 
and Prchal 2001). 



This species is not known to occur 
in the Santa Rita Mountains (AGFD 
2001f). 



Reptiles 



Brown Vinesnake  
(Oxybelis aeneus) 



FS The brown vinesnake inhabits the Madrean 
evergreen woodland community and the upper 
reaches of adjoining Semidesert Grassland in the 
Atascosa, Patagonia, and Pajarito mountains at 
elevations ranging from 3,600 to 6,200 feet 
(Brennan and Holycross 2006).  



This snake only occurs in the 
Atascosa, Patagonia, and Pajarito 
mountains (Brennan and Holycross 
2006). There is an unconfirmed 
sighting in the Santa Rita 
Mountains. 



Rosy Boa  
(Charina trivirgata) 



BLM Occurs in rocky areas in desert ranges, especially in 
canyons with permanent or intermittent streams, on 
basalt or granitic soils (AGFD 2003d).  



This snake only occurs in riparian 
woodlands, arid scrublands, brush 
lands, and chaparrals in western 
Arizona (AGFD 2003d). 
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Texas Horned Lizard 
(Phrynosoma cornutum) 



BLM Occurs in Chihuahuan Desert and desert-grassland, 
on sandy to gravelly flat ground, with or without 
rocky cover, and usually with scattered desert and 
grassland shrubs or on mesquite-dominated flats 
(AGFD 2002c). 



This lizard is not known to occur in 
the Santa Rita Mountains (AGFD 
2002c). 



Common Chuckwalla  
(Sauromalus ater) 



BLM This lizard is found in the Sonoran and Mohave 
Desertscrub communities across southwestern 
Arizona, up through the Grand Canyon into Glen 
Canyon at elevations ranging from near sea level 
along the Colorado River to about 6,000 feet amsl 
(Brennan and Holycross 2006).  



This lizard only occurs in the low 
western deserts of Arizona and 
California, and is not known from the 
Santa Rita Mountains (Brennan and 
Holycross 2006). 



Thornscrub Hook-nosed 
Snake  
(Gyalopion quadrangulare) 



FS In Arizona, this snake inhabits rolling mesquite-
covered hills and oak-lined drainages within the 
Madrean Evergreen Woodland and Semidesert 
Grassland communities in a small portion of Santa 
Cruz County near the border with Mexico at 
elevations between 3,500 and 5,500 feet (Brennan 
and Holycross 2006). 



This snake is only known to occur 
south of the Santa Rita Mountains in 
southern Santa Cruz County 
(Brennan and Holycross 2006). 



Tucson Shovel-nosed 
Snake (Chionactis 
occipitalis klauberi) 



BLM The Tucson shovel-nosed snake prefers soft, sandy 
loam soils containing small amounts of gravel, 
primarily on valley bottoms with sand dunes or soft 
sandy loams (Rosen 2003a). Rosen (2003b) notes 
that the species appears to prefer productive 
creosote-mesquite floodplains, but also may occur 
in areas of open upland creosote.  



This snake is only known to occur in 
arid deserts with sandy washes, 
dunes and rocky hillsides northwest 
of Tucson (AGFD 2010b). 



Twin-spotted Rattlesnake 
(Crotalus pricei) 



FS This rattlesnake is found in Petran Subalpine 
Conifer Forest and Petran Montane Conifer Forest 
communities in the Chiricahua, Pinaleño, Huachuca, 
and Santa Rita mountain ranges of southeastern 
Arizona at elevations ranging from 6,000 to 11,000 
feet (Brennan and Holycross 2006).  



This snake is only known to occur in 
Petran subalpine conifer and Petran 
montane conifer forest at elevations 
higher than in the project area 
(Brennan and Holycross 2006). 



Yaqui Black-headed Snake 
(Tantilla yaquia) 



FS The Yaqui black-headed snake is found in Madrean 
Evergreen Woodland and Semidesert Grassland 
communities within the Canelo Hills and the 
Pajarito, Atascosa, Santa Rita, Mule, Chiricahua, 
Swisshelm, Pedregosa, and Peloncillo mountains of 
southeastern Arizona at elevations ranging from 
3,300 to about 6,000 feet (Brennan and Holycross 
2006).  



This snake is only known from the 
far southern end of the Santa Rita 
Mountains, far south of the analysis 
area (Brennan and Holycross 2006). 



Birds 



Bald Eagle  
(Haliaeetus leucocephalus) 



FS Found near lakes, reservoirs, and perennial rivers 
throughout central Arizona (Corman and Wise-
Gervais 2005). Nesting sites are usually isolated, 
located high in trees or on cliffs that are close to 
water. A small resident population of approximately 
40 pairs nests along the Salt, Verde, Gila, Bill 
Williams, Agua Fria, San Pedro, and San Francisco 
rivers and along Tonto and Canyon creeks. At least 
200 to 300 winter each year throughout Arizona, 
with the greatest numbers found along the Mogollon 
Rim east through the White Mountains.  



The bald eagle typically only occurs 
around lakes, reservoirs, and 
perennial rivers (Corman and Wise-
Gervais 2005). 



Eared Quetzal  
(Euptilotis neoxenus) 



FS The eared quetzal typically occurs in Pine-oak 
woodlands and adjacent cool drainages and 
canyons of mixed conifer and other higher-elevation 
trees (Corman and Wise-Gervais 2005). 



This species is not known from this 
portion of the Santa Rita Mountains; 
and is only a rare visitor to Arizona 
(Corman and Wise-Gervais 2005). 



Neotropic Cormorant 
(Phalacrocorax brasilianus) 



FS Considered a rare visitor to lakes, ponds, and 
drainages in the Santa Cruz River valley north to 
Tucson (Corman and Wise-Gervais 2005). 



The neotropic cormorant only occurs 
near large perennial water bodies 
(Corman and Wise-Gervais 2005). 
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Northern Buff-breasted 
Flycatcher  
(Empidonax fulvifrons 
pygmaeus) 



FS Associated closely with wide, gently sloping 
mountain drainages within open canopy forests of 
pine-oak woodlands in southeastern Arizona 
(Corman and Wise-Gervais 2005). 



This species typically only occurs in 
cool, mountain canyons and pine-
oak woodlands (Corman and Wise-
Gervais 2005). 



Northern Goshawk  
(Accipiter gentilis) 



FS This hawk favors cool forests of tall pine, fir, and 
spruce, including adjacent conifer dominated forests 
(Corman and Wise-Gervais 2005). 



This species only occurs in higher-
elevation conifer forests and pine-
oak woodlands (AGFD 2003e). 



Rose-throated Becard 
(Pachyramphus aglaiae) 



FS Occur in tall, shady riparian woodlands along small 
perennial or intermittent mountain foothill drainages 
and canyons (Corman and Wise-Gervais 2005). 



There are no confirmed 
observations for this species within 
the analysis area (AGFD 2001g, 
Corman and Wise-Gervais 2005). 



Thick-billed Kingbird  
(Tyrannus crassirostris) 



FS Encountered along riparian gallery woodlands along 
perennial or intermittent creeks and rivers (Corman 
and Wise-Gervais 2005). Breeds locally in 
sycamore riparian habitats at Sonoita Creek (near 
Patagonia), Sycamore Canyon (Atascosa 
Mountains), and Guadalupe Canyon (east of 
Douglas). Since 1980, they also have nested locally 
in cottonwood-willow gallery forests along the lower 
San Pedro River, from Cascabel to Dudleyville 
(AGFD 2001h).  



Unlikely to occur because there are 
no riparian gallery woodlands within 
the analysis area, and there are no 
confirmed observations for this 
species within the analysis area 
(Corman and Wise-Gervais 2005). 



White-eared Hummingbird 
(Hylochasris leucotis) 



FS Primarily inhabit cool, forested mountain canyons 
and along shrubby clearings on mountain slopes 
and drainages (Corman and Wise-Gervais 2005). 



This species is only an occasional 
visitor to extreme southeastern 
Arizona (Corman and Wise-Gervais 
2005). 



Fish 



Desert Sucker (Catostomus 
clarki) 



FS, 
BLM, 
PVS 



The desert sucker is found in rapids and flowing 
pools of streams and rivers, primarily over bottoms 
of gravel-rubble with sandy silt in the interstices, at 
elevations between 480 and 8,840 feet (AGFD 
2002h).  



This species is not known to 
currently occupy the analysis area. 
There is an occurrence record of a 
population on private land within 3 
miles of the analysis area, but this 
will not be impacted by the project. 



Flannelmouth Sucker 
(Catostomus latipinnis) 



BLM Primarily restricted to large and moderately large 
rivers (AGFD 2001i). 



This fish is not known to occur within 
the analysis area; it is thought to be 
restricted to the Colorado River and 
its larger tributaries (AGFD 2001i). 



Mexican Stoneroller 
(Campostoma ornatum) 



FS This species is known to occur in shallow riffles and 
runs over gravel/cobble substrates, pools over sand 
or gravelly bottoms in small streams, and in flowing 
segments of pools or along undercut banks or other 
cover (AGFD 2003f). 



This fish is only known from one 
location in the Chiricahua Mountains 
and in San Bernardino Creek 
(AGFD 2003f). 



Sonora Sucker  
(Catostomus insignis) 



FS and 
BLM 



Known to occur in the Gila and Bill Williams 
drainage systems in a variety of habitats from warm 
water rivers to trout streams (AGFD 2002d). 



This fish is not known from within 
the analysis area; it is thought to be 
restricted to the Gila and Bill 
Williams systems (AGFD 2002d). 



Speckled Dace  
(Rhinichthys osculus) 



BLM This bottom-dwelling species is typically found in 
rocky riffles, runs, and pools of headwaters, creeks, 
and small to medium rivers (AGFD 2002e). 



This fish only occurs in the Gila, Bill 
Williams, and Colorado River 
drainages (AGFD 2002e). 



Mammals 



Arizona Myotis  
(Myotis lucifugus occultus) 



BLM Found near water in ponderosa pine and oak-pine 
woodland habitat, and in desert areas with riparian 
vegetation or permanent water. Most commonly 
occurs at elevations between 6,000 and 9,200 feet 
amsl (AGFD 2003g). 



This bat typically occurs in 
Ponderosa Pine or oak-pine 
woodlands and it is not known to 
occur in the Santa Rita Mountains 
(AGFD 2003g). 



Chiricahua Fox Squirrel 
(Sciurus nayaritensis 
chiracahuae) 



FS Occurs in partially open Apache pine-oak forest with 
mixed broadleaf deciduous trees, mainly in the thick 
growth of canyon bottoms, in the Chiricahua 
Mountains (AGFD 2003h). 



This species is only known to occur 
in the Chiricahua Mountains (AGFD 
2003h). 
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Desert Bighorn Sheep  
(Ovis canadensis 
Mexicana) 



FS This species is not known from the Santa Rita 
Mountains. The Silver Bell Mountains near Tucson 
maintain the last endemic bighorn sheep population 
from what was likely a population complex that 
included the Santa Rita, Santa Catalina, and Rincon 
mountains (AGFD 2009a). 



The desert bighorn is not known 
from the Santa Rita Mountains 
(AGFD 2009a). 



Graham Mountains Pocket 
Gopher  
(Thomomys bottae 
grahamensis) 



FS Subspecies of the Botta’s pocket gopher that is only 
known to occur at high elevations in the Pinaleño 
Mountains (Jones and Baxter 2004). 



This gopher is endemic to the 
Pinaleño Mountains (Forest Service 
2007a; Jones and Baxter 2004). 



Huachuca Mountains 
Pocket Gopher  
(Thomomys umbrinus 
intermedius) 



FS This pocket gopher has a highly restricted 
distribution, found only in the Huachuca Mountains 
on rocky slopes above 9,000 feet (Forest Service 
2007a). 



This gopher is endemic to the 
Huachuca Mountains (Forest 
Service 2007a). 



Long-legged Myotis  
(Myotis volans) 



BLM This primarily coniferous bat typically occurs above 
6,600 feet in the forested mountains within Apache, 
Cochise, Coconino, Gila, Mohave, and Yavapai 
counties (AGFD 2003i). 



Unlikely to occur because this 
species typically occurs above 6,600 
feet primarily in coniferous forests, 
and there are no confirmed 
observations for this species within 
the analysis area (AGFD 2003i). 



Southern (Pajarito) Pocket 
Gopher  
(Thomomys umbrinus 
quercinus) 



FS This pocket gopher has a highly restricted 
distribution within the Atascosa/Pajarito Mountains 
(Forest Service 2007a). 



This gopher is endemic to the 
Atascosa/Pajarito Mountains (Forest 
Service 2007a). 



Underwood’s Mastiff Bat 
(Eumops underwoodi) 



BLM This bat has been observed between approximately 
1,000 and 4,000 feet over waterholes in Sonoran 
desertscrub and mesquite grasslands (AGFD 
2003j). 



This bat is only known from four 
localities near Organ Pipe NM, 
Sasabe, and the Baboquivari 
Mountains (AGFD 2003j). 



Western Small-footed 
Myotis  
(Myotis ciliolabrum) 



BLM Typically occurs in oak-juniper woodlands, 
desertscrub, chaparral, and riparian areas in 
Arizona at elevations between 2,120 and 8,670 feet 
amsl; roost sites vary and include mine shafts, 
caves, crevices, and cracks, and under rocks, 
buildings, etc. (AGFD 2003k). 



This bat is not known to occur in 
Pima or Santa Cruz counties (AGFD 
2003k). 



White-bellied Long-tailed 
Vole (Microtus longicaudus 
leucophaeus) 



FS This rodent occurs in grassy Alpine meadows and 
flats, along boggy stream bottoms, cienegas, 
openings in coniferous forests, and along roadsides 
above 6,000 feet within the Pinaleño Mountains 
(AGFD 2003l). 



This vole is endemic to the Pinaleño 
Mountains (AGFD 2003l). 



White-sided Jackrabbit  
(Lepus callotis) 



FS This rabbit prefers level ground to hills, and does 
not require shrubs for cover, but uses clumps or 
dense stands of grass instead (Smithsonian 2010). 



In Arizona, this rabbit is only known 
from border with New Mexico in 
Animas Valley (Smithsonian 2010). 



Snails 



Bearded Mountainsnail 
(Oreohelix barbata) 



FS Only known from talusslopes on mesic sites in the 
Guadalupe Mountains (Forest Service 2007a). 



This snail is endemic to the 
Guadalupe Mountains on the 
Arizona–New Mexico border (Forest 
Service 2007a). 



Clark Peak Talussnail 
(Sonorella christenseni) 



FS Occurs on rockslides above 6,500 feet in the 
Pinaleño Mountains (AGFD 2003m). 



This snail is endemic to the Pinaleño 
Mountains (AGFD 2003m). 



Huachuca Springsnail 
(Pyrgulopsis thompsoni) 



FS Occurs in springs and cienegas within plains 
grasslands, oak and pine-oak woodlands, and 
coniferous forests on the Huachuca Mountains, San 
Rafael Valley, Monkey Canyon, and Sonoita Creek 
(AGFD 2003n). 



Only known from the Huachuca 
Mountains and surrounding areas 
such as the San Rafael Valley 
(AGFD 2003n). 



Mimic Talussnail  
(Sonorella imitator) 



FS Occurs on rockslides above 6,680 feet amsl in the 
Pinaleño Mountains (AGFD 2003o). 



This snail is endemic to the Pinaleño 
Mountains (AGFD 2003o). 
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Peloncillo Talussnail  
(Sonorella hachitana 
peloncillensis) 



FS Known only from talusslopes on the New Mexico 
side of the Peloncillo Mountains (Forest Service 
2007a). 



This snail is endemic to the New 
Mexico portion of the Peloncillo 
Mountains (Forest Service 2007a). 



Pinaleño Mountainsnail 
(Oreohelix grahamensis) 



FS Found in talusslopes on the Pinaleño Mountains 
above 6,500 feet amsl (AGFD 2003p). 



This snail is endemic to the Pinaleño 
Mountains (AGFD 2003p). 



Pinaleño Talussnail  
(Sonorella grahamensis) 



FS Occurs on rockslides above 6,000 feet amsl in the 
Pinaleño Mountains (AGFD 2003q). 



This snail is endemic to the Pinaleño 
Mountains (AGFD 2003q). 



Wet Canyon Talussnail 
(Sonorella macrophallus) 



FS Found only in the canyon bottom along perennially 
flowing portion of stream in Wet Canyon on the 
northeast slope of the Pinaleño Mountains (AGFD 
2004h). 



This snail is endemic to the Pinaleño 
Mountains (AGFD 2004h). 



*Justification is provided for excluding the species from further analysis. 



Forest Service Sensitive Species Accounts 
 
The following section includes Forest Service Sensitive Species that are known to occur, or that have 
suitable habitat present, within the analysis area 



Plants 
The following sensitive plant species are known to occur, or have suitable habitat present, within the 
analysis area. 



ARID THRONE FLEABANE (ERIGERON ARISOLIUS; FAMILY COMPOSITAE) 



Arid throne fleabane is an annual or short-lived perennial herbaceous forb that typically occurs on moist 
rocky soils in grassy openings or roadsides within semidesert grasslands and Madrean evergreen (oak, 
encinal) woodlands at elevations ranging from 4,265 to 5,650 feet amsl (AGFD 2001j). Because habitat 
matching this description is present within the analysis area, it is possible that this species could occur 
within the analysis area. 



Arid throne fleabane is known from Arizona, New Mexico, and Sonora, Mexico (NatureServe 2010); it is 
ranked by NatureServe as G2 (Globally Imperiled), N2 (Nationally Imperiled), and S2 (Imperiled) in the 
state of Arizona. In southeastern Arizona, it has been observed in Pima, Cochise, and Santa Cruz counties 
(AGFD 2001j). This species is listed as sensitive by the Forest Service because of its infrequent 
occurrence; it is found at scattered localities in extreme southeastern Arizona and is susceptible to loss 
through grazing since it typically occurs in grassy areas, favorite feeding sites for livestock (AGFD 2001j; 
Forest Service 2007b).  



Arid throne fleabane was not documented as part of the flora of the Rosemont area during the Anamax 
surveys (McLaughlin and Van Asdall 1977). There have been seven collections of this species taken in 
the Santa Rita Mountains, according to SEINet records (2011): one record along Box Canyon Road (less 
than 1 mile west of the analysis area), three records near Empire Gulch that are all apparently within the 
analysis area, three records in Gardner Canyon, one from apparently within the analysis area and the other 
two records from within 3 miles south of the analysis area. Though the range of the species is within the 
analysis area and there are specimen records within the analysis area, arid throne fleabane was not 
observed during various surveys of the analysis area by WestLand Resources, although a species-specific 
survey targeting arid throne fleabane was not conducted.  
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Impacts may potentially occur to any individuals of this species growing in the analysis area. All three 
documented occurrence records for this species within the analysis area are outside the footprint of the 
mine; thus, it is expected that these individuals, if still present, would not be lost due to the impacts of the 
project; however, that cannot be known with any certainty at this point. Any individuals growing in the 
footprint of the mine infrastructure (including the pit, buildings, roads, tailings or waste piles, etc.) or in 
the path of either the water or transmission lines, would be expected to be lost (i.e., crushed, cleared, 
trampled, etc.) due to project activities. Any individuals growing in the analysis area outside of the mine 
footprint may experience indirect effects, such as the effects of fugitive dust, and increased potential for 
collecting or trampling or competition from non-native plant species, etc. 



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of population viability.  



ARIZONA CORALROOT (HEXALECTRIS ARIZONICA; FAMILY ORCHIDACEAE) 



This species, as now understood, is the western clade of what was formerly H. spicata var. arizonica 
(entirely) and H. spicata var. spicata (from Arizona, New Mexico, and west/central Texas) (Kennedy and 
Watson 2010). The Coronado NF has accepted this taxonomic arrangement (L. Jones and C. McDonald, 
pers. comm.), although the sensitive species list will not be officially changed until the next complete 
revision (this is true for any taxonomically revised species, B. Barrera, pers. comm.). On the Coronado 
NF, it has occurs in the Chiricahua, Santa Rita, Dragoon, Rincon, and possibly Peloncillo mountains 
(unpublished population viability spreadsheet for Land Resource Management Plan revision; this 
spreadsheet contains references to back distributional inferences). In the Santa Rita Mountains, it is 
known to occur in at least Montosa, Sawmill, Gardner, and Agua Caliente Canyons (Kennedy and Watson 
2010, WestLand 2010c, Catling and Engel 2011).  



In Arizona, this orchid is typically found in heavy leaf litter on limestone substrates in oak, pine, and 
juniper woodlands (growing mostly under oaks) in Pima, Cochise, and Santa Cruz counties (Forest 
Service 2007b; New Mexico Rare Plants 2005d). Habitat matching this description is present within the 
project area, and so it is possible that this plant occurs within the analysis area of the proposed mine. 



Arizona coralroot has not been ranked by NatureServe following the taxonomic revision. The State of 
New Mexico lists ”H. spicata var. arizonica “ as endangered since this variety of orchid is extremely rare 
and its small populations might be easily eliminated by human activities (Forest Service 2007b; New 
Mexico Rare Plants 2005d). ”Hexalectris spicata var. arizonica” is said to be threatened by any activities 
causing soil compaction or disturbance, including mining (AGFD 2005b). 



This plant was not observed in the Rosemont area during vegetation surveys conducted in the mid-1970s 
by the University of Arizona (McLaughlin and Van Asdall 1978), but those surveys did not target orchids 
and failed to detect Coleman’s coralroot that occur in at least three sub-populations in the analysis area 
(WestLand 2010c). As part of a survey effort for Coleman’s coralroot in 2010 (WestLand 2010c), this 
species was observed in various locations in the Santa Rita Mountains outside the area of proposed 
impact: 15 likely Arizona coralroot inflorescences were observed in Agua Caliente Canyon and three 
inflorescences of the species were documented from Montosa Canyon. In addition, numerous other 
canyons across southeastern Arizona were surveyed for Arizona coralroot as part of the survey effort for 
Coleman’s coralroot (WestLand 2010c), a few individuals were observed in West Stronghold Canyon in 
the Big Dragoon Mountains, and approximately 14 were observed in East Stronghold Canyon in the Big 
Dragoon Mountains. However, it is possible that other individuals of this species may not have been 
detected in these surveys in the Rosemont area because Arizona coralroot tends to flower later in the 
season than Coleman’s coralroot. Although the McLaughlin/Van Asdall and WestLand surveys did not 
target this species, it is widespread enough across its range, the Coronado NF, and the Santa Rita 











 



33 



Mountains to suggest it would not be considered for federal listing or having a loss of a viable population 
(i.e., the Santa Rita population), even if sub-populations in the analysis area were destroyed. It is 
recommended that more intensive surveys to target this species on Forest Service lands be conducted 
when the plant is flowering. 



Impacts may potentially occur to any individuals of this species growing in the analysis area. Any 
individuals growing in the footprint of the mine infrastructure (including the pit, buildings, roads, tailings 
or waste piles, etc.) or in the path of either the water or transmission lines, would be expected to be lost 
(i.e., crushed, cleared, trampled, etc.) due to project activities. Any individuals growing in the analysis 
area outside of the mine footprint may experience indirect effects, such as the effects of fugitive dust, and 
increased potential for collecting or trampling or competition from non-native plant species, etc. 



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of population viability. 



ARIZONA GIANT SEDGE (CAREX ULTRA (=C. SPISSA VAR. ULTRA); FAMILY 
CYPERACEAE; ALSO BLM SENSITIVE) 



Arizona giant sedge is an herbaceous perennial that occurs on moist soil near perennially wet springs and 
streams in riparian woodland or oak-pinyon woodland in southeastern Arizona at elevations ranging from 
2,040 to 6,000 feet (AGFD 2000b). This plant is listed as sensitive by the Forest Service because it grows 
in saturated soil near perennial seeps, streams, and springs, areas that could be heavily impacted by 
grazing if not properly managed (Forest Service 2007b). Habitat matching this description is present 
within the project area and expanded analysis area, and so it is possible that this plant occurs within the 
footprint of the proposed mine and downstream. 



Arizona giant sedge is known from Arizona, New Mexico, and Mexico (NatureServe 2010); it is ranked 
by NatureServe as G3 (Globally Vulnerable), N3 (Nationally Vulnerable), and S2 (Imperiled) in the state 
of Arizona. It has been reported from Pima, Cochise, Pinal, Graham, Santa Cruz, and Yavapai counties in 
Arizona (AGFD 2000b; NatureServe 2010). The small populations of this plant that are typically 
observed are vulnerable to local disturbance of aquatic habitat (AGFD 2000b). 



This plant was not observed in the Rosemont area during vegetation surveys conducted in the mid-1970s 
by the University of Arizona (McLaughlin and Van Asdall 1978). This plant was observed in the project 
area at Scholefield Spring during wetland delineations conducted by WestLand (2010a); thus, the 
Scholefield-McCleary alternative, which includes burying Scholefield Canyon under waste rock or 
tailings piles, will directly impact a known population of this plant. Additionally, ground and surface 
water analyses conducted for this project indicate that Scholefield Spring will experience drawdown due 
to the pit; thus, all action alternatives may indirectly impact this Arizona giant sedge population through 
drawdown or possibly even the drying up of Scholefield Spring. However, this plant is fairly widespread 
across Arizona and so it is expected that there will be no loss of population viability for this species 
resulting from any of the action alternatives.  



Impacts may potentially occur to any individuals of this species growing in the analysis area. Individuals 
growing in Scholefield Canyon in the footprint of the mine infrastructure (including the pit, buildings, 
roads, tailings or waste piles, etc.) or in the path of either the water or transmission lines, would be 
expected to be lost (i.e., crushed, cleared, trampled, etc.) due to project activities. Any individuals 
growing in the analysis area outside of the mine footprint may experience indirect effects, such as the 
effects of fugitive dust, groundwater drawdown, and increased potential for collecting or trampling or 
competition from non-native plant species, etc. At this time, it is unclear what impacts may occur to 
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individuals of this plant species that may potentially be growing in portions of the analysis area 
downstream from the proposed mine. 



The Scholefield-McCleary alternative will directly impact the population of this species in Scholefield 
Canyon but is not likely to result in a downward trend toward federal listing as threatened or endangered 
or a loss of population viability. For all other action alternatives, the proposed project may cause 
groundwater drawdown and may indirectly impact individuals but is not likely to result in a downward 
trend toward federal listing as threatened or endangered or a loss of population viability. 



ARIZONA MANIHOT (MANIHOT DAVISIAE; FAMILY EUPHORBIACEAE) 



In Arizona, this extremely rare perennial herb typically occurs on limestone slopes at elevations ranging 
from 3,500 to 4,000 feet amsl in the Baboquivari, Santa Catalina, and Santa Rita mountains (Arizona Rare 
Plant Committee n.d. [2002]). It is only known to occur on Forest Service–administered lands and 
possibly some private lands (Arizona Rare Plant Committee n.d. [2002]). Habitat matching this 
description is present within the project area, so it is possible that this species occurs within the footprint 
of the proposed mine. 



Forest Service (2009r) reports that only 11 specimens of Arizona manihot have been collected in the 
United States and that the main threat to the species is grazing. This species is known from Arizona and 
Sonora, Chihuahua, and Sinaloa, Mexico (NatureServe 2010); it is ranked by NatureServe as G4 
(Globally Apparently Secure), N2 (Nationally Imperiled), and S2 (Imperiled) in the state of Arizona.  



Arizona manihot was not observed in the Rosemont area during vegetation surveys conducted in the mid-
1970s by the University of Arizona (McLaughlin and Van Asdall 1978). There have been two collections 
of this species taken in the Santa Rita Mountains outside the analysis area according to SEINet (2011): 
one south of Agua Caliente Canyon (approximately 10 miles southwest of the analysis area) and one in 
Florida Canyon (approximately 3.5 miles west of the analysis area). Although there is some question 
regarding the nomenclature for this species and M. angustiloba, it is thought that M. davisiae occurs near 
Rosemont Junction (personal communication, Phil Jenkins 2010). Most recently, WestLand (2010d) 
surveyed for this species in the project area, but was not detected; however, this survey effort did not 
target this species. 



It is recommended that more intensive surveys to target this species in limestone areas on Forest Service 
lands be conducted when the plant is flowering. Also, more precise information for the Jenkins (2010) 
locality is desirable. This species is associated with limestone, but it is not known where localities are in 
relation to the analysis area, and if these localities are on Forest Service lands (the sensitive species 
designation is specific to the Forest Service) or private lands. With specific localities, it would be possible 
to make a better-informed determination of effects.  



Impacts may potentially occur to any individuals of this species growing in the analysis area. Any 
individuals growing in the footprint of the mine infrastructure (including the pit, buildings, roads, tailings 
or waste piles, etc.) or in the path of either the water or transmission lines, would be expected to be lost 
(i.e., crushed, cleared, trampled, etc.) due to project activities. Any individuals growing in the analysis 
area outside of the mine footprint may experience indirect effects, such as the effects of fugitive dust, and 
increased potential for collecting or trampling or competition from non-native plant species, etc. 



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of population viability.  
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BARTRAM STONECROP (GRAPTOPETALUM BARTRAMII; FAMILY 
CRASSULACEAE; ALSO BLM SENSITIVE) 



Bartram stonecrop is a small, rare, succulent perennial with a rosette of basal leaves that occurs in the 
Madrean evergreen woodland on ledges or slopes of steep-walled canyons at elevations ranging from 
3,650 to 6,700 feet amsl (AGFD 2001k); 3,900- to 6,700-foot amsl range is listed for this species in 
Arizona Rare Plant Committee (n.d. [2002]). It typically occurs in cracks within rocky outcrops in shrub 
live oak–grassland communities alongside spikemoss, liverworts, lichens, and ferns on the sides of 
rugged canyons along arroyos. In areas where this species occurs, there is usually heavy litter cover and 
shade where moisture drips from rocks (AGFD 2001k). Habitat matching this description is present in the 
project area, so it is possible that this species occurs within the footprint of the proposed mine. 



This species is known from Arizona and northern Mexico (NatureServe 2010); it is ranked by 
NatureServe as G3 (Globally Vulnerable), N3 (Nationally Vulnerable), and S3 (Vulnerable) in the state of 
Arizona. This species is only known from 12 small, widely scattered populations in Cochise, Pima, and 
Santa Cruz counties within the Baboquivari, Dragoon, Chiricahua, Mule, Patagonia, Rincon, Empire, 
Santa Rita, and Tumacacori mountains (AGFD 2001k); the Dragoon Mountains are not included in the 
range discussed by the Arizona Rare Plant Committee (n.d. [2002]). The range-wide distribution may 
include southern Arizona and Chihuahua, Mexico; however, as this species has not been detected in 
Mexico since the 1940s (AGFD 2001k), the range-wide and Arizona distribution are considered to be the 
same. AGFD (2001k) lists collection, mining, grazing, recreation, and road construction as the main 
threats to this plant. 



Bartram stonecrop was not observed in the Rosemont area during vegetation surveys conducted in the 
mid-1970s by the University of Arizona (McLaughlin and Van Asdall 1978). There have been four 
collections of this species taken in the Santa Rita or Empire mountains, according to SEINet (2011): one 
record at Gardner Canyon (approximately 2 miles southeast of the analysis area), one record at 
Sweetwater Spring (approximately 3 miles southwest of the analysis area), one record at Madera Canyon 
(approximately 5.5 miles west-southwest of the analysis area), and one near the Old Sonoita Highway 
junction with State Route 83, apparently within the analysis area. This species was recently petitioned for 
listing by the USFWS on July 7, 2010, by the Center for Biological Diversity (2010). This species was 
not observed during a 2010 survey of the project area for this species by WestLand (2010d). This plant 
and its habitat are fairly discernible, so it seems likely this species does not occur in the project area, or 
may be limited to a few scattered individuals. 



Impacts may potentially occur to any individuals of this species growing in the analysis area. Any 
individuals growing in the footprint of the mine infrastructure (including the pit, buildings, roads, tailings 
or waste piles, etc.) or in the path of either the water or transmission lines, would be expected to be lost 
(i.e., crushed, cleared, trampled, etc.) due to project activities. Any individuals growing in the analysis 
area outside of the mine footprint may experience indirect effects, such as the effects of fugitive dust, and 
increased potential for collecting or trampling or competition from non-native plant species, etc. 



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of population viability.  



BEARDLESS CHINCHWEED (PECTIS IMBERBIS; FAMILY ASTERACEAE) 



Beardless chinchweed is a rare, slender perennial herb in the aster family that occurs on south-facing 
slopes of eroded granite along road cuts (slopes may be 95%–100%) in open grassland and oak-grassland 
habitat in southern Arizona at elevations typically ranging from 4,000 to 5,500 feet (Arizona Rare Plant 
Committee n.d. [2002]), although it has been reported between 3,600 and 6,475 feet amsl in Arizona 
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(AGFD 2003r). Habitat matching this description is present within the project area, so it is possible that 
this species occurs within the footprint of the proposed mine. 



Beardless chinchweed is known from Arizona and Sonora and Chihuahua, Mexico (NatureServe 2010); it 
is ranked by NatureServe as G3 (Globally Vulnerable), N1 (Nationally Critically Imperiled), and S1 
(Critically Imperiled) in the state of Arizona. This species is only currently known from 13 small, 
scattered populations in Cochise, Pima, and Santa Cruz counties within the Atascosa, Huachuca, 
Patagonia, and Santa Rita mountains and Canelo Hills (AGFD 2003r). The range-wide distribution may 
include southern Arizona and western Chihuahua and eastern Sonora, Mexico (AGFDF 2003a); however, 
as this species has not been detected in Mexico since the 1940s (AGFD 2003r), the range-wide and 
Arizona distribution are considered to be the same. The main known threats to this species are grazing 
and road maintenance (AGFD 2003r). 



This species was not observed in the Rosemont area during vegetation surveys conducted in the mid-
1970s by the University of Arizona (McLaughlin and Van Asdall 1978). At this time, it is unclear where 
in the Santa Rita Mountains this species has been collected (SEINet 2011). This species was recently 
petitioned for listing by the USFWS on July 7, 2010, by the Center for Biological Diversity (2010). Five 
to seven individuals of this species were observed during a 2010 survey of the project area by WestLand 
(2010d), just outside the footprint of the mine but adjacent to an alternative access road proposed over 
Lopez Pass. The actual number of plants present is not known, as this species produces ramets from 
underground rhizomes.  



Impacts may potentially occur to any individuals of this species growing in the analysis area. Any 
individuals growing in the footprint of the mine infrastructure (including the pit, buildings, roads, tailings 
or waste piles, etc.) or in the path of either the water or transmission lines, would be expected to be lost 
(i.e., crushed, cleared, trampled, etc.) due to project activities. Any individuals growing in the analysis 
area outside of the mine footprint may experience indirect effects, such as the effects of fugitive dust, and 
increased potential for collecting or trampling or competition from non-native plant species, etc. 



If the access road is re-routed around the known populations in the analysis area so that plants will not 
be affected by mining-related activities, the determination is this: For all action alternatives, the 
proposed project may impact individuals but is not likely to result in a downward trend toward federal 
listing as threatened or endangered or a loss of population viability. Otherwise, for all action 
alternatives, the proposed project may result in a downward trend toward federally listing as threatened 
or endangered or a loss of population viability. 



CHIHUAHUAN SEDGE (CAREX CHIHUAHUENSIS; FAMILY CYPERACEAE) 



This herbaceous perennial is typically found growing in wet soil in meadows, cienegas, marshy areas, 
canyon bottoms, streambeds, and shallow draws in pine-oak forests and riparian woodlands (AGFD 
2004i; Bowers and McLaughlin 1996). In Arizona, it typically occurs at elevations ranging from 3,600 to 
7,200 feet amsl on north- and northwest-facing slopes (AGFD 2004i). This plant is listed as sensitive by 
the Forest Service because it grows in wet meadows, cienegas, marshy areas, and canyon bottoms, areas 
that could be heavily impacted by grazing if not properly managed (Forest Service 2007b). Habitat 
matching this description is present within the project area and expanded analysis area, so it is possible 
that this species occurs within the footprint of the proposed mine and downstream. 



Chihuahuan sedge is known from Arizona, New Mexico, and Sonora and Chihuahua, Mexico 
(NatureServe 2010); it is ranked by NatureServe as G3-G4 (Globally Vulnerable to Apparently Secure), 
not ranked nationally, and S2–S3 (Imperiled to Vulnerable) in the state of Arizona. In Arizona, it is 
known from Apache, Cochise, Gila, Graham, Pima, and Santa Cruz counties, and from Hidalgo County in 
New Mexico (AGFD 2004i; NatureServe 2010). Threats are not well documented for this species, but it 
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could be assumed that this species is vulnerable to local disturbance of aquatic habitat, similar to the 
published threats for Arizona giant sedge. Groundwater drawdown or pumping, or any other activity that 
degrades wetland habitat, would be expected to pose a threat to this species. 



This species was not observed in the Rosemont area during vegetation surveys conducted in the mid-
1970s by the University of Arizona (McLaughlin and Van Asdall 1978). There have been five collections 
of this species taken in the Santa Rita Mountains, according to SEINet (2011): two separate collections in 
Madera Canyon (approximately 8.5 miles west-southwest of the analysis area), one at Cave Creek 
Canyon (approximately 2 miles south of the analysis area), one at Big Casa Blanca Canyon 
(approximately 6 miles south of the analysis area), and one at the Florida Station (approximately 2.5 miles 
west of the analysis area).  



Impacts may potentially occur to any individuals of this species growing in the analysis area. Any 
individuals growing in the footprint of the mine infrastructure (including the pit, buildings, roads, tailings 
or waste piles, etc.) or in the path of either the water or transmission lines, would be expected to be lost 
(i.e., crushed, cleared, trampled, etc.) due to project activities. Any individuals growing in the analysis 
area outside of the mine footprint may experience indirect effects, such as the effects of fugitive dust, 
groundwater drawdown, and increased potential for collecting or trampling or competition from non-
native plant species, etc. At this time, it is unclear what impacts may occur to individuals of this plant 
species that may potentially be growing in portions of the analysis area downstream from the proposed 
mine.  



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 



CHIRICAHUA MOUNTAIN BROOKWEED (SAMOLUS VAGANS; FAMILY 
PRIMULACEAE) 



Although this plant is most abundant in the Huachuca Mountains, the Chiricahua Mountain brookweed 
occurs in other mountain ranges in Cochise, Pima, and Santa Cruz counties (Forest Service 2007b). It is 
found in moist, sandy soil around springs, seeps, moist-wet meadows, and in and along streams at 
elevations ranging between 4,000 and 7,200 feet (Forest Service 2007b). This plant is listed as sensitive 
by the Forest Service because of its limited distribution and habitat, which is threatened by any activity 
that might dry up or degrade wetlands, including water diversions, recreation, scouring or flooding events, 
and grazing (Forest Service 2007b). Habitat matching this description is present within the project area 
and expanded analysis area, so it is possible that this species occurs within the footprint of the proposed 
mine and downstream. 



Chiricahua Mountain brookweed is known only from Cochise, Pima, and Santa Cruz counties in Arizona 
(NatureServe 2010); it is ranked by NatureServe as G2 (Globally Imperiled), N2 (Nationally Imperiled), 
and S2 (Imperiled) in the state of Arizona. The threats to this species are not well documented. 



This species was not observed in the Rosemont area during vegetation surveys conducted in the mid-
1970s by the University of Arizona (McLaughlin and Van Asdall 1978). There have been two collections 
of this species taken in the Santa Rita Mountains outside the analysis area, according to the SEINet 
(2011): one record from the south side of the Santa Rita Mountains apparently within the analysis area 
and one record from Florida Canyon (approximately 2.5 miles west-southwest of the analysis area). 



Impacts may potentially occur to any individuals of this species growing in the analysis area. Any 
individuals growing in the footprint of the mine infrastructure (including the pit, buildings, roads, tailings 
or waste piles, etc.) or in the path of either the water or transmission lines, would be expected to be lost 
(i.e., crushed, cleared, trampled, etc.) due to project activities. Any individuals growing in the analysis 
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area outside of the mine footprint may experience indirect effects, such as the effects of fugitive dust, 
groundwater drawdown, and increased potential for collecting or trampling or competition from non-
native plant species, etc. At this time, it is unclear what impacts may occur to individuals of this plant 
species that may potentially be growing in portions of the analysis area downstream from the proposed 
mine. 



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 



COLEMAN’S CORALROOT (HEXALECTRIS COLEMANII); FAMILY ORCHIDACEAE; 
ALSO BLM SENSITIVE) 



The Chisos crested coralroot (Hexalectris revoluta) is a small orchid that was on the 1999 Regional 
Forester’s Sensitive Species List and is on the current list (2007). It is also on the BLM Sensitive Species 
List. Catling (2004) reviewed the genus Hexalectris and described two varieties of this species, H. 
revoluta var. revoluta, from Texas (Big Bend Region), New Mexico (Guadalupe Mountains) and adjacent 
Mexico (states of Nuevo León, San Luis Potosí, and Tamaulipas); and H. revoluta var. colemanii, from 
southeastern Arizona. Kennedy and Watson (2010) formally elevated the Arizona variety to species level, 
H. colemanii, in a peer-reviewed scientific publication. Hexalectris colemanii is recognized as a valid 
taxon by USFWS, following a peer review of the proposed taxonomic reorganization. The Forest Service 
(pers. comm., L. Jones and C. McDonald) also recognizes this taxon as distinct, although nomenclature in 
the 2007 sensitive species list will not be changed until a new list is produced (B. Barrera and C. 
McDonald, pers. comm.). Nevertheless, it is appropriate to analyze the species in this BE as a valid taxon 
because of the federal recognition. 



Coleman’s coralroot was described from a specimen collected by Steven P. McLaughlin in McCleary 
Canyon, Santa Rita Mountains, Pima County, Arizona. The type locality is in the immediate vicinity of 
the proposed project area (Catling 2004). The known distribution of Coleman’s coralroot is limited to 
McCleary Canyon and some small tributaries; a tributary of nearby Wasp Canyon; Sawmill Canyon (this 
area is variously referred to as Sawmill, Cave Creek, or Gardner Canyon, because of the proximity to all 
of these drainages), Santa Cruz County; and the west side of Cochise Stronghold in the Dragoon 
Mountains, Cochise County (Baker 2003; Catling 2004; WestLand 2010c). It has also been reported from 
the Baboquivari Mountains (AGFD 2004j, Catling 2004), Pima County, but that locality may be 
extirpated. This species is ranked by NatureServe as G1-2 (Globally Critically Imperiled to Imperiled), 
N1 (Nationally Critically Imperiled), and S1 in the state of Arizona (Critically Imperiled). 



Orchids of the genus Hexalectris are biologically interesting. Unlike most plants, they do not have 
chlorophyll and cannot photosynthesize. They are classified as myco-heterotrophic plants, although much 
of the literature refers to them erroneously as saprophytic (Leake 1994). Myco-heterotrophic plants are 
parasitic on fungi, which they need as a source of carbon, and the fungi they parasitize are mycorrhizal 
(nitrogen-fixing), presumably on oaks for this species. Instead of roots, Hexalectris possess a 
subterranean rhizome. For most of the year, there is no aboveground evidence of the plant, but H. 
colemanii has above-ground spikes (stems) that appear in late May to early June (most other species spike 
in response to summer rains). The spikes are up to about 50 cm tall and have 10 to 20 flowers on the 
inflorescence. The flowers are pinkish tan, with petals that are revolute (curling backward). 



Coleman’s coralroot grows along the slopes of intermittent drainages, where large oaks (Quercus spp.), 
and other species, including velvet mesquite (Prosopis velutina), Arizona walnut (Juglans major), 
junipers (Juniperus spp.), acacias (Acacia spp.), desert willow (Chilopsis linearis), and other species 
provide shade or dappled sunlight and leaf litter (Baker 2003; Catling 2004; Coleman 2002). It has been 
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reported between 4,500 and 5,200 feet amsl (Coleman 2002). It has not been reported from upland areas, 
so unless new information becomes available, it should be considered a xeroriparian obligate. 



Hexalectris revoluta (inclusive of both varieties) was petitioned for federal listing as threatened or 
endangered with critical habitat. The USFWS published a partial 90-day finding in the Federal Register 
(USFWS 2009) that determined there was enough information on this species to warrant a 12-month 
status review. Basically, this means the USFWS will proceed to the next step to gather information to 
determine whether it should become a candidate for federal listing as threatened or endangered with 
critical habitat. However, it is not known how this ruling relates to H. colemanii, per se. However, in 
September 2010, H. colemanii sensu stricto was petitioned for federal listing as a threatened or 
endangered species (Center for Biological Diversity 2010). Coleman (2002) recommended that this 
species (inclusive of both varieties) be federally listed as endangered, and stated that (p. 102) “some of its 
habitat in Arizona [i.e., H. colemanii] is at extreme risk from mining development.” It should be noted 
that this comment was undoubtedly in response to an earlier mining proposal (Anamax, and land 
exchange), but the area and populations were certainly the same being considered for in this proposed 
project.  



In the immediate vicinity of the proposed mine, H. colemanii was detected by WestLand (2010c) in four 
nearby clusters (numbered here for ease of tracking): Wasp Canyon (Cluster 1); two clusters of McCleary 
Canyon mainstem, one (Clusters 2) upstream of the second (Cluster 3), and in tributaries of McCleary 
Canyon (Cluster 4). These are all considered to be sub-populations of the McCleary Canyon population, 
as it seems likely that genetic exchange probably occurs between these clusters when plants are breeding 
sexually. These clusters are expected to be differentially affected among alternatives and by activities 
associated with the mining operations. 



Only the No-action Alternative would have no effect on the population. In all action alternatives, Cluster 
1 would presumably be destroyed because it is within the open pit footprint. The other clusters all occur 
within the general footprint of the mine. In all action alternatives, the processing plant and administrative 
facilities would be located very close to Clusters 2 and 4. Cluster 2 is in the canyon, just below the 
facilities, on lands administered by the Forest Service. Cluster 4 is higher upslope, in a series of small 
tributaries of McCleary Canyon that are mostly on patented mining claims, although some individual 
spikes were found on adjacent National Forest System Lands. Cluster 3 is farther away from the facilities 
(downstream, and about 0.5 mi east of Cluster 2),  



In the Proposed Action, Phased Tailings Alternative, and McCleary-Scholefield Alternative, Cluster 3 
would be buried under waste rock, and Cluster 2 might be, but that would depend on exactly where the 
waste rock was piled.  Cluster 4 would not be buried under waste rock under these alternatives, but is still 
in the vicinity of the facilities. In the Barrel and Barrel Trail alternatives, the primary effects would be due 
to mining activities in the vicinity of the facilities, as well as any effects from waste rock piles upslope of 
McCleary Canyon. Thus, in Barrel and Barrel Trail, none of Clusters 2-4 would be under waste rock, but 
there are still potential effects of mining. These two alternatives would be expected to have the least 
negative effect on the McCleary Canyon population. 



Potential impacts from mining are not precisely known, but these sub-populations are very close to 
mining activity, so a significant change in the baseline environmental parameters is anticipated. These 
include, but are not limited to: 



• Denuded adjacent vegetation in some areas, which may cause xerification or other problems 



• Increased potential for invasive species, which often favor disturbed habitats; these may interrupt 
natural processes 
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• Increased edge effect to the oak stand (oaks are undoubtedly a critical symbiont) and fungal 
communities (the other critical symbiont), such as increase in light and possible xerification 



• Increased potential from predation. For example, deer are adaptable generalists (so may persist 
with mining activity) known to feed on this plant, and if food is scarce in this area of disturbance, 
predation pressure could be increased 



• Alteration of the water flow regime, both surface and subsurface, could affect the balance of 
water uptake and transpiration. All clusters are well within the area that is modeled to be 
dewatered by pit draw down (Montgomery and Associates [2010] and TetraTech [2010]), so peak 
effects may not manifest themselves until after mine closure. 



• Light for 24 hours per day, 7 days per week, for 20 + years. Although these orchids don’t 
photosynthesize, they live in shaded or dappled environments during the day and areas of 
darkness at night 



• Increase in chemicals above the natural levels is a possibility, especially near the processing plant 
and waste rock and tailings. Fungi (a critical symbiont), for example, are known to store heavy 
metals, which are known to cause physiological changes in many organisms 



• Increased dust, which may affect some aspects of life history (e.g., pollination?) 



• Altered wind flow patterns, which may alter natural evapotranspiration 



It is not possible to predict the outcome of these potential environmental changes to the plant or its 
symbionts, but because there are so many possible environmental changes that could be manifested, it 
seems unlikely there will be no effect to the population in a future, heavily managed landscape. For this 
reason the effects determination for all action alternatives is the same. However, it is recommended that 
the proponent do everything they can to mitigate the effects to the population in the hopes that some of 
these clusters persist. It is believed that it is probably not possible to salvage, transplant, plant, or culture 
individuals of this species because of their highly specialized natural history characteristics (personal 
communication, Charles McDonald 2010),  Thus, the best management that can be done involves 
mitigation and developing an inter-party conservation agreement, which would spell out mitigation and 
monitoring requirements for the proponent and the land owners/managers. Mitigation should include, but 
is not limited to: 



• minimizing the number of clusters affected 



• minimizing the area affected (e.g., move facilities away from clusters) 



• maximizing the buffer of oak trees around occupied areas 



• fencing off the areas that are not destroyed 



• monitoring populations to track changes in baseline populations and reproductive condition 



• monitoring environmental factors that may affect the baseline populations (e.g., soil moisture, 
surface flow patterns, canopy closure of occupied sites) 



• adaptive management to help retain individuals and clusters, as new information from the best 
available science becomes available and the results of population monitoring 
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For the effects determinations, it is clear that based on current knowledge, any threat to any of the known 
populations may result in a trend toward federal listing as threatened or endangered. The species was 
already considered to have enough information for a 12-month status review when it was H. revoluta, 
having a much larger range. Also, there seems to be enough information on the distribution, biology, and 
threats of this species to believe it is likely to be warranted for a 12-month status review. On the 
population viability component of the determination, the entire McCleary population is within the 
proposed project area or very near, and there are only three populations known to be extant, so it seems 
likely the population is threatened. Because there are only 300 individuals known, the viability of the 
species is also a concern. It is possible that other populations exist, but the current state of knowledge 
does not support that. For example, orchid researchers (e.g., Ron Coleman, Aaron Kennedy, and Paul 
Catling) have failed to find additional localities, although it is unclear how much searching has been 
completed. In a brief attempt to find additional populations in similar habitats in other areas, WestLand 
(2010) found no additional locations. However, it is recommended that surveys in other similar habitats 
continue, so that there can be a better grasp on extant localites, range-wide. 



Impacts are expected to occur to individuals of this species known to be growing in the analysis area. Any 
individuals growing in the footprint of the mine infrastructure (including the pit, buildings, roads, tailings 
or waste piles, etc.) or in the path of either the water or transmission lines, would be expected to be lost 
(i.e., crushed, cleared, trampled, etc.) due to project activities. Any individuals growing in the analysis 
area outside of the mine footprint may experience indirect effects, such as the effects of fugitive dust, and 
increased potential for collecting or trampling or competition from non-native plant species, etc. Any 
individuals growing in the analysis area outside of the mine footprint may experience indirect effects, 
such as the effects of fugitive dust, increased potential for collecting or trampling, etc. 



For all action alternatives, the proposed project may result in a downward trend toward federally listing 
as threatened or endangered or a loss of population viability. 



LEMMON MILKWEED (ASCLEPIAS LEMMONII; FAMILY ASCLEPIADACEAE) 



Lemmon milkweed is a perennial deciduous forb that grows in Madrean evergreen, pine-oak, and oak 
woodland communities at elevations ranging from approximately 5,050 to 7,200 feet amsl in southeastern 
Arizona. It occupies canyons, roadsides, and open woodlands (AGFD 2006d). In Arizona, Lemmon 
milkweed is often found on north- and east-facing slopes, but it also has been collected from west-facing 
slopes, and plants have been found in shaded or partially shaded situations as well as in open forest 
habitats (AGFD 2006d). It is known to grow on limestone substrates and is probably found on volcanic 
and other substrates as well, based on known collection locations (AGFD 2006d). Habitat matching this 
description is present within the project area, so it is possible that this species occurs within the footprint 
of the proposed mine. 



Lemmon milkweed is known from Jalisco, Mexico, to southern Arizona (NatureServe 2010); it is ranked 
by NatureServe as G4 (Globally Apparently Secure), N2 (Nationally Imperiled), and S2 (Imperiled) in the 
state of Arizona. In Arizona, this species is known from Pima, Santa Cruz, and Cochise counties (AGFD 
2006d; NatureServe 2010). Although this species is rather uncommon in areas where it occurs, it does not 
appear to be intolerant of disturbance, often occurring in burned areas and grazed grasslands (AGFD 
2006d). 



This species was not observed in the Rosemont area during vegetation surveys conducted in the mid-
1970s by the University of Arizona (McLaughlin and Van Asdall 1978). There have been two collections 
of this species taken in the Santa Rita Mountains, according to SEINet (2011): one record from Madera 
Canyon (approximately 5.5 miles west-southwest of the analysis area) and one record from Florida 
Canyon (approximately 3 miles west-southwest of the analysis area). 
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Impacts may potentially occur to any individuals of this species growing in the analysis area. Any 
individuals growing in the footprint of the mine infrastructure (including the pit, buildings, roads, tailings 
or waste piles, etc.) or in the path of either the water or transmission lines, would be expected to be lost 
(i.e., crushed, cleared, trampled, etc.) due to project activities. Any individuals growing in the analysis 
area outside of the mine footprint may experience indirect effects, such as the effects of fugitive dust, and 
increased potential for collecting or trampling or competition from non-native plant species, etc. 



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 



LEMMON’S STEVIA (STEVIA LEMMONII; FAMILY ASTERACEAE) 



This low, erect perennial shrub typically grows on rocky canyon slopes, ravines, and streambeds in oak 
and pine-oak woodlands at elevations between approximately 3,000 and 4,580 feet (AGFD 2004k). 
Habitat matching this description is present within the project area and expanded analysis area, so it is 
possible that this species occurs within the footprint of the proposed mine and downstream. 



Lemmon’s stevia is known only from Pima and Santa Cruz counties in Arizona and from Sonora to 
Durango, Mexico (NatureServe 2010); it is ranked by NatureServe as G3–G4 (Globally Vulnerable to 
Apparently Secure), not ranked nationally, and S2 (Imperiled) in the state of Arizona. The threats to this 
species are not well documented. 



This species was not observed in the Rosemont area during vegetation surveys conducted in the mid-
1970s by the University of Arizona (McLaughlin and Van Asdall 1978). There have been three 
collections of this species taken in the Santa Rita Mountains, according to SEINet (2011): one record 
from lower Box Canyon within 1 mile west of the analysis area and two historic records (1906 and 1915) 
from Rosemont (Davidson Canyon) within the analysis area. 



Impacts may potentially occur to any individuals of this species growing in the analysis area. Any 
individuals growing in the footprint of the mine infrastructure (including the pit, buildings, roads, tailings 
or waste piles, etc.) or in the path of either the water or transmission lines, would be expected to be lost 
(i.e., crushed, cleared, trampled, etc.) due to project activities. Any individuals growing in the analysis 
area outside of the mine footprint may experience indirect effects, such as the effects of fugitive dust, and 
increased potential for collecting or trampling or competition from non-native plant species, etc. 



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 



LEMON LILY (LILIUM PARRYI; FAMILY LILIACEAE) 



Lemon lily, the only true lily in Arizona, is a large herbaceous perennial that typically occurs in mesic, 
shady canyon bottoms along perennial streams or adjacent hillside springs on sandy, saturated, highly 
organic soils at elevations ranging between 5,500 and 7,800 feet (Arizona Rare Plant Committee n.d. 
[2002]). It typically occurs in Petran montane conifer forest dominated by Ponderosa pine (Pinus 
ponderosa), Douglas-fir (Pseudotsuga menziesii), true firs (Abies spp.), bigtooth maple (Acer 
grandidentatum), and silverleaf oak (Quercus hypoleucoides) (AGFD 2001l). This species is currently 
rare in Arizona, where it is thought to be extant in two canyons in the Huachuca Mountains (NatureServe 
2010). The lemon lily has been reported in the past from the Chiricahua (East Turkey Creek), Santa Rita 
(Florida and Madera canyons, and Rosemont Springs), and Huachuca mountains (six different locations) 
according to HDMS records for the Coronado National Forest and Malusa et al. (1992, 1993). 
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Lemon lily is known only from Cochise, Pima, and Santa Cruz counties in Arizona, and it is also known 
to occur in four counties in southern California south into Mexico (NatureServe 2010); it is ranked by 
NatureServe as G3 (Globally Vulnerable), N2–N3 (Nationally Imperiled to Nationally Vulnerable), and 
S2 (Imperiled) in the state of Arizona. This species is potentially threatened by horticultural collecting, 
grazing and trampling, browsing, boring insects, forest fires, high-intensity flooding and downcutting, 
water diversions and anything else that potentially dewaters perennial streams, mining, and others (AGFD 
2001l; NatureServe 2010). 



This species was not observed in the Rosemont area during vegetation surveys conducted in the mid-
1970s by the University of Arizona (McLaughlin and Van Asdall 1978). At this time, it is unclear where 
in the Santa Rita Mountains this species has been collected, as the location information has been masked 
by SEINet (2011). However, this species historically occurred at Rosemont Springs before being 
extirpated, apparently as a result of mining activity there in the early 1900s. A population in nearby 
Madera Canyon was decimated during the 1983 Arizona flooding events but is currently rebounding, and 
another population was discovered in nearby Florida Canyon in 1989 (AGFD 2001l; NatureServe 2010). 



Impacts may potentially occur to any individuals of this species growing in the analysis area. Any 
individuals growing in the footprint of the mine infrastructure (including the pit, buildings, roads, tailings 
or waste piles, etc.) or in the path of either the water or transmission lines, would be expected to be lost 
(i.e., crushed, cleared, trampled, etc.) due to project activities. Any individuals growing in the analysis 
area outside of the mine footprint may experience indirect effects, such as the effects of fugitive dust, 
groundwater drawdown, and increased potential for collecting or trampling or competition from non-
native plant species, etc. 



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 



METCALFE’S TICK-TREFOIL (DESMODIUM METCALFEI; FAMILY FABACEAE).  



This perennial forb typically grows on rocky slopes and canyons in grasslands, oak-pinyon-juniper 
woodlands, and riparian forests at elevations between 4,000 and 6,500 feet (New Mexico Rare Plants 
2005e). This plant is broadly distributed in Arizona and has been found in Cochise, Coconino, Gila, Pinal, 
Santa Cruz, and Yavapai counties (New Mexico Rare Plants 2005e). Habitat matching this description is 
present within the project area and expanded analysis area, so it is possible that this species occurs within 
the footprint of the proposed mine and downstream. 



Metcalfe’s tick-trefoil is known only from southwest New Mexico, southeast Arizona, and probably 
adjacent Mexico (NatureServe 2010); it is ranked by NatureServe as G3–G4 (Globally Vulnerable to 
Apparently Secure), N3 (Nationally Vulnerable), and is not ranked in the state of Arizona. Current land 
uses apparently pose no threat to this species, likely because it grows on rocky slopes and canyons (New 
Mexico Rare Plants 2005e). 



This species was not observed in the Rosemont area during vegetation surveys conducted in the mid-
1970s by the University of Arizona (McLaughlin and Van Asdall 1978). There has been one collection of 
this species taken in the Santa Rita Mountains, according to SEINet (2011): a record from Madera 
Canyon (approximately 5 miles west-southwest of the analysis area). 



Impacts may potentially occur to any individuals of this species growing in the analysis area. Any 
individuals growing in the footprint of the mine infrastructure (including the pit, buildings, roads, tailings 
or waste piles, etc.) or in the path of either the water or transmission lines, would be expected to be lost 
(i.e., crushed, cleared, trampled, etc.) due to project activities. Any individuals growing in the analysis 
area outside of the mine footprint may experience indirect effects, such as the effects of fugitive dust, 
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groundwater drawdown, and increased potential for collecting or trampling or competition from non-
native plant species, etc. 



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 



NODDING BLUE-EYED GRASS (SISYRINCHIUM CERNUUM; FAMILY IRIDACEAE) 



This annual herb is widespread in western Mexico, south to Jalisco and Guanajuato, but its distribution is 
limited in the United States (Forest Service 2007b). In Arizona, it grows in riparian habitats near 
ephemeral pools, wet or moist meadows, or seeps and stream sides in oak and pine woodlands at 
elevations ranging between 3,300 and 8,000 feet in Cochise, Pima, and Santa Cruz counties (Forest 
Service 2007b; Southwest Environmental Information Network 2009c). In 2001, populations of this plant 
were observed in Shaw Canyon in the Rincon Mountains and in Big Casa Blanca Canyon in the Santa 
Rita Mountains (Forest Service 2007b). Habitat matching this description is present within the project 
area, so it is possible that this species occurs within the footprint of the proposed mine. 



Nodding blue-eyed grass occupies a broad spectrum of habitats in its range from the southwestern United 
States through eight states in the north half of Mexico (NatureServe 2010); it is ranked by NatureServe as 
G5 (Globally Secure), N2 (Nationally Imperiled), and S2 (Imperiled) in the state of Arizona. Threats to 
this globally common and widespread species are unknown and perhaps non-existent (NatureServe 2010). 



This species was not observed in the Rosemont area during vegetation surveys conducted in the mid-
1970s by the University of Arizona (McLaughlin and Van Asdall 1978). There have been numerous 
collections of this species taken adjacent to the analysis area, according to SEINet (2011): numerous 
records from the Rincon Mountains, all outside the analysis area. At this point in the analysis process it is 
assumed that there will be no impacts to this species as all known location data appears to be well outside 
of the analysis area. 



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 



PIMA INDIAN MALLOW (ABUTILON PARISHII; FAMILY MALVACEAE; ALSO BLM 
SENSITIVE) 



This herbaceous perennial is located on steep rocky slopes and canyon bottoms in desertscrub and 
semidesert grassland at elevations ranging between 2,477 and 4,856 feet (Arizona Rare Plant Committee 
n.d. [2002]). This plant typically occurs on bouldery, rocky, shallow soil substrates in mesic situations in 
full sun within higher-elevation Sonoran desertscrub, often near hiking trails (AGFD 2000c). Habitat 
matching this description is present within the project area, so it is possible that this species occurs within 
the footprint of the proposed mine. 



Pima Indian mallow is known only from Arizona and Sonora, Mexico (NatureServe 2010); it is ranked by 
NatureServe as G2 (Globally Imperiled), N2 (Nationally Imperiled), and S2 (Imperiled) in the state of 
Arizona. As of September 1994, there were a total of only 506 plants in 40 localities known in Arizona 
and Sonora, Mexico; most sites have just a few individual plants, but most are isolated and free from 
human impacts (NatureServe 2010). This plant is known from 84 populations across 17 mountain ranges 
(AGFD 2000c). Trampling (from cattle and/or hikers), mining, and buffelgrass (because of fire intensity 
threat) are the main threats to this species (AGFD 2000c). 



This species was not observed in the Rosemont area during vegetation surveys conducted in the mid-
1970s by the University of Arizona (McLaughlin and Van Asdall 1978). It is possible that populations of 
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this species may occur downstream of the proposed mine within the analysis area in lower Davidson 
Canyon. At this point in the analysis process, it is unclear what indirect downstream impacts may occur 
for this species. 



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 



SANTA RITA YELLOWSHOW (AMOREUXIA GONZALEZII; FAMILY BIXACEAE) 



Santa Rita yellowshow is an herbaceous perennial that grows on open, rocky limestone hillsides in 
Arizona at elevations ranging from 4,200 to 4,600 feet, typically on open, full sun on south- and 
southwest-facing slopes of limestone outcrops and fine, granitic soil (AGFD 2003t; Forest Service 
2007b). This plant is very rare in southern Arizona, known from only two or three sites in the United 
States, all on the Coronado National Forest (Forest Service 2007b). This species is listed as sensitive by 
the Forest Service because it is subject to severe losses through grazing because it is very palatable to 
livestock and javelina (Pecari tajacu); also, its habitat is subject to invasion by buffelgrass (Pennisetum 
ciliare) and Lehman’s lovegrass (Eragrostis lehmanniana), which compete with the plant and change the 
fire regime (Forest Service 2007b).  



Santa Rita yellowshow is known only from northern Mexico and extending north to two populations in 
southern Arizona (NatureServe 2010); it is ranked by NatureServe as G1 (Globally Critically Imperiled), 
N1 (Nationally Critically Imperiled), and S1 (Critically Imperiled) in the state of Arizona. This species is 
only known from two sites within the Santa Rita Mountains, Pima County, Arizona, and from four 
populations in northern Mexico (NatureServe 2010). Besides its limited occurrence, threats include 
development, grazing (by cattle and javelina), mining, habitat degradation, rarity, and competition with 
introduced exotic grasses (e.g., buffelgrass, Lehman’s lovegrass) (AGFD 2003t). 



The USFWS published a partial 90-day finding in the Federal Register (USFWS 2009) that determined 
there was enough information on this species to warrant a 12-month status review. This means that the 
USFWS will proceed to the next step to gather information to determine whether it should become a 
candidate for federal listing as threatened or endangered with critical habitat. This was one of 475 species 
petitioned in the southwestern United States, of which 67 warrant a status review.  



This species was observed in the Rosemont area during vegetation surveys conducted in the mid-1970s by 
the University of Arizona (McLaughlin and Van Asdall 1978). This species has also been observed near 
Rosemont Junction (personal communication, Phil Jenkins to Larry Jones, July 7, 2010). This species was 
not observed during a 2010 survey of the project area by WestLand (2010d), but that survey was 
conducted from October 18 to November 9, 2010, outside the season when the species is most detectible 
(P. Jenkins, pers. comm., op cit; M. Falk, pers. comm. May 17, 2011); it flowers after the onset of the 
monsoon (AGFD 2003t). During the fall, the leaves are dried and seed pods present (WestLand 2010d), 
but this plant is inconspicuous and difficult to detect, even during the monsoon (M. Falk, pers. comm., op 
cit.).  Also, according to the Westland survey route map, most of the limestone areas mapped by 
McLaughlin and Van Asdall (1978) were not well-surveyed. Some of these limestone areas (especially 
those in Township 18 South, Range 16 East, Section 36, but possibly those in Sections 13, 18, 19, 24, 25, 
and 30) are on Forest Service lands (note: the “Rosemont holdings” of the WestLand report include both 
private and federal lands) in the vicinity of the pit and other potential action areas. There have been two 
collections of this species taken in the Santa Rita Mountains adjacent to the analysis area, according to 
SEINet (2011): both records from the Devil’s Cash Box area, approximately 11 miles southwest of the 
analysis area. 



It is recommended that more intensive surveys to target this species in limestone areas on Forest Service 
lands be conducted, after the arrival of the monsoon, when the plant is flowering. Also, more precise 
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information for the McLaughlin and Van Asdall (1978) and Jenkins (2010) localities is desirable. This 
species is associated with limestone, but it is not known where localities are in relation to the analysis 
area, and if these localities are on Forest Service lands (the sensitive species designation is specific to the 
Forest Service) or private lands. With specific localities, it would be possible to make a better-informed 
determination of effects. As of the time of this writing, the Santa Rita yellowshow has been documented 
in the analysis area (two sources) and its habitat occurs on Forest Service lands in the vicinity of the pit 
(McLaughlin and Van Asdall 1978), so in lieu of better information, the assumption is that a population is 
present and there will likely be negative effects from the action. Because this plant is apparently very rare 
(based on few herbarium records [WestLand 2010d]), has a very limited distribution, is already being 
reviewed by the USFWS for potential federal listing, and no recent surveys targeting this species 
extensively in limestone areas during the optimal survey period have occurred (to establish absence or 
precise locality off Forest Service lands). 



Impacts may potentially occur to any individuals of this species growing in the analysis area. Any 
individuals growing in the footprint of the mine infrastructure (including the pit, buildings, roads, tailings 
or waste piles, etc.) or in the path of either the water or transmission lines, would be expected to be lost 
(i.e., crushed, cleared, trampled, etc.) due to project activities. Any individuals growing in the analysis 
area outside of the mine footprint may experience indirect effects, such as the effects of fugitive dust, and 
increased potential for collecting or trampling or competition from non-native plant species, etc.  



For all action alternatives, the proposed project may result in a downward trend toward federally listing 
as threatened or endangered or a loss of population viability. 



SANTA CRUZ STRIPED AGAVE (AGAVE PARVIFLORA SSP. PARVIFLORA; 
FAMILY AGAVACEAE) 



The Santa Cruz striped agave is a small, perennial succulent that grows on open rocky or gravelly slopes 
and ridges in semidesert grasslands that contain scattered oaks, where grasses and shrubs are sparse and 
soil is bare (or nearly so), at elevations ranging between 3,560 and 5,200 feet (AGFD 2003u). There may 
be a tendency for the plants to occur on soils derived from rhyolites, andesites, and volcanic tuffs and 
occasionally granites and sedimentary conglomerates composed of weathered volcanics, although on the 
Buenos Aires National Wildlife Refuge, plants seem to be restricted to white outcroppings of quartzite 
(AGFD 2003u). Habitat matching this description is present within the project area, so it is possible that 
this species occurs within the footprint of the proposed mine. 



The Santa Cruz striped agave is known only from southern Arizona and Sonora, Mexico (NatureServe 
2010); it is ranked by NatureServe as G3–T3 (Globally Vulnerable), N3 (Nationally Vulnerable), and S3 
(Vulnerable) in the state of Arizona. This agave is only known from 43 sites in southern Arizona, 
primarily from Santa Cruz County; it is believed to have fewer sites in Mexico (NatureServe 2010). 
Potential threats to this species include collecting, grazing, mining, and road construction (AGFD 2003u). 



This agave was not observed in the Rosemont area during vegetation surveys conducted in the mid-1970s 
by the University of Arizona (McLaughlin and Van Asdall 1978). It is possible that populations of this 
species may occur downstream of the proposed mine within the analysis area in lower Davidson Canyon. 
Any individuals growing in the analysis area outside of the mine footprint may experience indirect 
effects, such as the effects of fugitive dust, and increased potential for collecting or trampling or 
competition from non-native plant species, etc. At this point in the analysis process, it is unclear what 
indirect downstream impacts may occur for this species. 



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 
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SONORAN NOSEBURN (TRAGIA LACINIATA; FAMILY EUPHORBIACEAE) 



Sonoran noseburn is a slender herbaceous perennial that typically occurs on rocky, granitic soils in open 
woodlands along streams and canyon bottoms and on shaded hillsides in oak and mixed-conifer woodland 
at elevations ranging from 3,500 to 5,680 feet; it may also grow on limestone soils and coarse sand 
(AGFD 2004l; Forest Service 2007b). This plant is listed as sensitive by the Forest Service because of its 
limited occurrence, growing at scattered locations that are subject to numerous activities, including 
grazing, mining, road building, and recreation (Forest Service 2007b). Habitat matching this description is 
present within the project area, so it is possible that this species occurs within the footprint of the 
proposed mine. 



Sonoran noseburn is known only from southeastern Arizona and eastern Sonora to Chihuahua in Mexico 
(NatureServe 2010); it is ranked by NatureServe as G3–G4 (Globally Vulnerable to Apparently Secure), 
N3 (Nationally Vulnerable), and S3 (Vulnerable) in the state of Arizona. This species is known from the 
Huachuca Mountains in Cochise County; the Santa Rita Mountains in Pima County; and the Canelo Hills 
(O’Donnell Canyon) and Atascosa (Sycamore Canyon), Pajarito, Patagonia, and Santa Rita mountains in 
Santa Cruz County (AGFD 2004l). 



This species was not observed in the Rosemont area during vegetation surveys conducted in the mid-
1970s by the University of Arizona (McLaughlin and Van Asdall 1978). There have been four collections 
of this species taken in the Santa Rita Mountains according to SEINet (2011): two separate collections 
from Big Casa Blanca Canyon (approximately 10 miles south of the analysis area), one from Gardner 
Canyon (approximately 2 miles east of the analysis area), and one from an area of dense oak woodland 
apparently within the analysis area. 



Impacts may potentially occur to any individuals of this species growing in the analysis area. Any 
individuals growing in the footprint of the mine infrastructure (including the pit, buildings, roads, tailings 
or waste piles, etc.) or in the path of either the water or transmission lines, would be expected to be lost 
(i.e., crushed, cleared, trampled, etc.) due to project activities. Any individuals growing in the analysis 
area outside of the mine footprint may experience indirect effects, such as the effects of fugitive dust, and 
increased potential for collecting or trampling or competition from non-native plant species, etc. 



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 



SOUTHWESTERN (BOX CANYON) MUHLY (MUHLENBERGIA PALMERI (=M. 
DUBIOIDES); FAMILY POACEAE) 



Box Canyon (or southwestern) muhly is a densely tufted perennial clump grass with erect stems that 
occurs in shallow soil pockets, rocky areas, gravelly soil, and crevices within cliffs on rocky slopes in 
canyons and along stream courses in cottonwood, willow, and ash-dominated riparian communities 
within Arizona Upland subdivision of Sonoran desertscrub, Madrean evergreen woodland, and semidesert 
grassland communities at elevations ranging from 2,750 to 6,000 feet (AGFD 2000d). This plant is listed 
as sensitive by the Forest Service because it is rare, having been collected at only seven different localities 
in Arizona, and it is palatable to ungulates (Forest Service 2007b). Habitat matching this description is 
present within the project area and expanded analysis area, so it is possible that this species occurs within 
the footprint of the proposed mine and downstream. 



Box Canyon muhly is known only from southeastern Arizona and Sonora, Mexico (NatureServe 2010); it 
is not ranked globally or in the State of Arizona by NatureServe, but is ranked N1 (Nationally Critically 
Imperiled). In Arizona, this species is known from the Huachuca Mountains and Canelo Hills in Cochise 
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County; the Santa Rita, Santa Catalina, and Baboquivari mountains in Pima County; and Sycamore 
Canyon of the Pajarito Mountains in Santa Cruz County (AGFD 2000d). Known threats to this species are 
grazing and associated erosion and scouring issues (AGFD 2000d). 



This species was not observed in the Rosemont area during vegetation surveys conducted in the mid-
1970s by the University of Arizona (McLaughlin and Van Asdall 1978). According to SEINet (2011), this 
species has been collected numerous times from areas within and adjacent to Box Canyon and along the 
Greaterville to Continental Road, all records from within the analysis area or less than 0.5 mile west of 
the analysis area. This species was not observed during a 2010 survey of the project area by WestLand 
(2010d). 



Impacts may potentially occur to any individuals of this species growing in the analysis area. Any 
individuals growing in the footprint of the mine infrastructure (including the pit, buildings, roads, tailings 
or waste piles, etc.) or in the path of either the water or transmission lines, would be expected to be lost 
(i.e., crushed, cleared, trampled, etc.) due to project activities. Any individuals growing in the analysis 
area outside of the mine footprint may experience indirect effects, such as the effects of fugitive dust, and 
increased potential for collecting or trampling or competition from non-native plant species, etc. 



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 



SYCAMORE CANYON (OR WEEPING) MUHLY (MUHLENBERGIA ELONGATA (=M. 
XEROPHILA); FAMILY POACEAE) 



Weeping (or Sycamore Canyon) muhly is a perennial herbaceous grass that typically occurs in pockets of 
soil in crevices of cliffs, rocks, and bedrock in seeps and in wet soil adjacent to bedrock streambeds 
within riparian communities of Madrean evergreen woodland and the transition zone between the Arizona 
Upland subdivision of Sonoran desertscrub and semidesert grassland at elevations ranging between 3,250 
to 6,000 feet (AGFD 2000e; Forest Service 2007b). This plant is listed as sensitive by the Forest Service 
because it is rare, having been collected at only 10 different localities in Arizona, and it is palatable to 
ungulates (Forest Service 2007b). Habitat matching this description is present within the project area and 
expanded analysis area, so it is possible that this species occurs within the footprint of the proposed mine 
and downstream. 



Weeping muhly is known only from southeastern Arizona and Chihuahua and Sonora, Mexico 
(NatureServe 2010); it is ranked by NatureServe as G3–G5 (Globally Vulnerable to Secure), N1 
(Nationally Critically Imperiled), and is not ranked in the state of Arizona. In Arizona, this species is 
known from the Santa Rita, Santa Catalina, Rincon, Tumacacori, and Baboquivari mountains in Pima 
County; and Sycamore Canyon of the Pajarito Mountains in Santa Cruz County (AGFD 2000e). The only 
documented threat to this species is grazing for populations growing in canyon bottoms (AGFD 2000e). 



This species was not observed in the Rosemont area during vegetation surveys conducted in the mid-
1970s by the University of Arizona (McLaughlin and Van Asdall 1978). At this time, it is unclear where 
in the Santa Rita Mountains this species has been collected, as the location information has been masked 
by SEINet (2011). 



Impacts may potentially occur to any individuals of this species growing in the analysis area. Any 
individuals growing in the footprint of the mine infrastructure (including the pit, buildings, roads, tailings 
or waste piles, etc.) or in the path of either the water or transmission lines, would be expected to be lost 
(i.e., crushed, cleared, trampled, etc.) due to project activities. Any individuals growing in the analysis 
area outside of the mine footprint may experience indirect effects, such as the effects of fugitive dust, 
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groundwater drawdown, and increased potential for collecting or trampling or competition from non-
native plant species, etc. 



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 



Amphibians 
 
The following sensitive amphibian species are known to occur, or have suitable habitat present, within the 
analysis area. 



GREAT PLAINS NARROW-MOUTHED TOAD (GASTROPHRYNE OLIVACEA) 



This small, nocturnal toad is typically found within deep, moist crevices or burrows and under large, flat 
rocks, dead wood, and other debris near water (AGFD 2003v). It has been found from sea level to 4,000 
feet amsl in semidesert grassland and oak woodland, in the vicinity of streams, springs, and rain pools, 
from Santa Cruz County north to Maricopa County and west to near Ajo in western Pima County (AGFD 
2003v).  



The Great Plains Narrow-mouthed Toad is known from Arizona, Arkansas, Texas, New Mexico, 
Nebraska, Kansas, Colorado, Missouri, and Mexico (NatureServe 2010); it is ranked by NatureServe as 
G5 (Globally Secure), N5 (Nationally Secure), and S3 (Vulnerable) in the state of Arizona. In Arizona, 
this species is known to occur from Santa Cruz County north to Maricopa County and west to near Ajo in 
western Pima County (AGFD 2003v). The greatest threats to this species are its limited distribution and 
habitat loss and degradation and the fact that it is at the northern edge of the Arizona subspecies’ range 
(AGFD 2003v). 



This species was not observed in the Rosemont area during surveys conducted by Lowe and Johnson 
(1978). As this species typically occurs in valley bottoms, according to Brennan and Holycross (2006), it 
is expected that this species only occurs downstream of the Rosemont Copper Mine, possibly in portions 
of Davidson Canyon.  



Because of the potential for groundwater drawdown, changes in water quality, and decreased stream, 
seep, and spring flows, it is possible that any individual toads present in Davidson Canyon or other 
downstream waterways potentially impacted by this project could experience a decrease or loss of 
suitable habitat.  



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 



LOWLAND LEOPARD FROG (LITHOBATES YAVAPAIENSIS) 



The Lowland Leopard Frog is generally restricted to permanent waters located below elevations of 3,000 
feet, within small to medium-sized streams, small springs, stock ponds, and occasionally in large rivers. 
Populations typically occur in aquatic systems with surrounding desertscrub, semidesert grassland, or 
evergreen woodland at elevations of 800 to 5,500 feet (Sredl et al. 1997; Stebbins 2003). Lowland 
Leopard Frogs breed in a variety of natural and human-made aquatic systems. Natural systems include 
rivers, permanent streams, permanent pools in intermittent streams, beaver ponds, cienegas (wetlands), 
and springs, while human-made systems include earthen cattle tanks, livestock drinkers, canals, irrigation 
sloughs, wells, mine adits, abandoned swimming pools, and ornamental backyard ponds (Scott and 
Jennings 1985; Sredl and Saylor 1998). In southeastern Arizona, the lowland leopard frog typically occurs 
in a wide variety of human-made and natural permanent and semi-permanent aquatic systems in Sonoran 
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desertscrub, semidesert grassland, and oak and oak-pine woodland at elevations ranging from 480 to 
8,200 feet (AGFD 2006e; Stebbins 2003).  



Adult Lowland Leopard Frogs feed on arthropods and other invertebrates (AGFD 2006e; Stebbins 2003). 
Tadpoles are herbivorous, feeding on algae, organic debris, plant tissue, and minute organisms in the 
water (AGFD 2006e; Rorabaugh 2008). 



This species is known from Arizona, California, New Mexico, and Mexico (NatureServe 2010); it is 
ranked by NatureServe as G4 (Apparently Secure), N4 (Nationally Apparently Secure), and S3 
(Vulnerable) in the state of Arizona. In Arizona, the Lowland Leopard Frog is currently distributed 
throughout the western, central, and southeastern portions of the state, south of the Mogollon Rim, and 
along the Colorado River near Yuma (AGFD 2006e). Within Pima County, the Lowland Leopard Frog is 
currently found in the Tanque Verde, Pantano, Rincon, Santa Cruz, and Cienega Creek watersheds 
(AGFD 2006e). The greatest threats to this species are habitat alteration and fragmentation, especially as 
a result of the introduction of non-native predatory and competitive fishes, crayfishes, and frogs (mainly 
bullfrogs), damming, draining, diversion of water, chytrid fungus, water pollution, and heavy grazing 
(AGFD 2006e). 



Lowland Leopard Frogs were confirmed along lower Davidson Canyon near its confluence with Cienega 
Creek in 2008 (WestLand 2009a) and along lower Davidson Canyon and lower Cienega Creek in 2009 
(WestLand 2009b). “Rana pipiens” was observed in the Rosemont area during surveys conducted by 
Lowe and Johnson (1978). It is unclear whether this refers to individuals currently referred to as lowland 
or Chiricahua leopard frogs.  



Because of the potential for groundwater drawdown, changes in water quality, and decreased stream, 
seep, and spring flows, it is possible that any individual frogs present in stock tanks within the analysis 
area, or in permanent pools within Davidson Canyon or other downstream waterways potentially 
impacted by this project could experience a decrease or loss of suitable habitat.  



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 



WESTERN BARKING FROG (CRAUGASTOR AUGUSTI CACTORUM) 



In Arizona, the Western Barking Frog is typically found on limestone, rhyolite, granite, and other rock 
outcrops on the hillsides of canyons within Madrean evergreen woodland and woodland-grassland 
ecotones at elevations between 4,200 and 6,200 feet (AGFD 2006f). It is sometimes also found in yucca-
covered hills, brushy woodlands, open pine forests, juniper-live oak woodland, and low, dense clumps of 
cactus (Stebbins 2003). These secretive, terrestrial frogs are nocturnal, spending the day under rocks or in 
mines, wells, caves, or fissures (Stebbins 2003); permanent water is not necessary, even for breeding, as 
the species lacks an aquatic larva (Stebbins 2003). In Arizona, they call from their hiding spots (e.g., 
crevices) for only two to four weeks on rainy nights after the start of the summer monsoons in late June or 
July (AGFD 2006f). The diet consists of a variety of invertebrates, including crickets, scorpions, 
silverfish, centipedes, kissing bugs, grasshoppers, spiders, ant lions, and katydids (AGFD 2006f).  



The Western Barking Frog is known only from southeastern Arizona and northeastern Sonora, Mexico 
(NatureServe 2010); it is ranked by NatureServe as G5–T5 (Globally Secure), N1 (Nationally Critically 
Imperiled), and S2 (Imperiled) in the state of Arizona. This subspecies occurs in Cochise County and 
extreme southern Pima and Santa Cruz counties in the Quinlan, Santa Rita, Patagonia, Huachuca, and 
Pajarito mountains within Arizona (AGFD 2006f; NatureServe 2010). The greatest threat to this frog is 
any activity that leads to destruction of rocky outcrops in areas in which they occur (AGFD 2006f). This 
frog was not observed in the Rosemont area during surveys conducted by Lowe and Johnson (1978). It is 











 



51 



not known whether any recent surveys have been conducted for this frog within or adjacent to the project 
area. 



It is possible that this species could experience a direct loss of suitable habitat due to the destruction of 
rocky outcrops in the footprint and individuals could be crushed, removed, etc. due to construction and 
operations activities within the footprint. In addition, it is unclear at this point whether the effects of 
noise, vibrations, etc. may indirectly impact other rocky outcrops within the analysis area or impact this 
species’ ability to forage and use these areas. 



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 



Reptiles 
 
The following sensitive reptile species are known to occur, or have suitable habitat present, within the 
analysis area. 



ARIZONA RIDGE-NOSED RATTLESNAKE (CROTALUS WILLARDI WILLARDI) 



The Arizona Ridge-nosed Rattlesnake occurs in extreme southeastern Arizona in the Huachuca, Santa 
Rita, Patagonia, and Whetstone mountains and the Canelo Hills, possibly remaining undetected in the 
Mule, Dragoon, or Chiricahua mountains (AGFD 2001m). The Arizona Ridge-nosed Rattlesnake has 
been described as a montane generalist but is primarily a denizen of pine-oak woodland (AGFD 2001m). 
In Arizona, this rattlesnake occurs from oak woodland to pine-fir forests, near rock crevices on forest and 
woodland floors, also (especially) mesic canyon bottoms with canopies of alder, box elder, maple, oak, 
and other broadleaf deciduous trees; it is infrequently found in high grassland bordering the woodlands 
(AGFD 2001m). This rattlesnake is found at elevations between 4,800 and 9,000 feet, but most often 
between 5,400 and 7,500 feet (AGFD 2001m). The Arizona Ridge-nosed Rattlesnake preys on various 
rodents, lizards, snakes, birds, and arthropods, including centipedes (AGFD 2001m).  



The Arizona Ridge-nosed Rattlesnake is known only from southeastern Arizona (NatureServe 2010); it is 
ranked by NatureServe as G5–T4 (Globally Apparently Secure), N3 (Nationally Vulnerable), and S1–S2 
(Critically Imperiled to Imperiled) in the state of Arizona. This rattlesnake is known to occupy the 
Huachuca, Santa Rita, Patagonia, and Whetstone mountains and the Canelo Hills (AGFD 2001m). This 
rattlesnake is currently known to occupy the Santa Rita Mountains, but only in Santa Cruz County 
(AGFD 2001m). The greatest threats to this rattlesnake are from illegal collecting, mining, recreational 
development, and woodcutting (AGFD 2001m). This rattlesnake was not observed in the Rosemont area 
during surveys conducted by Lowe and Johnson (1978). Although it is very unlikely that this species 
occurs in the analysis area as it is typically thought to be a pine-oak specialist, distribution data is unclear 
for this species as it is hard to detect through surveys, so it is still evaluated here. 



Impacts may potentially occur to any individuals of this species present in the analysis area. Any 
individuals present within the footprint of the mine infrastructure (including the pit, buildings, roads, 
tailings or waste piles, etc.) or in the path of either the water or transmission lines, would be expected to 
be crushed or trampled due to project activities. Any individuals present in the analysis area outside of the 
mine footprint may experience indirect effects from noise, vibrations, and light to suitable habitat, 
including a decrease in its prey base and habitat conversion. 



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 
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GIANT SPOTTED WHIPTAIL (ASPIDOSCELIS STICTOGRAMMA; ALSO BLM 
SENSITIVE) 



The Giant Spotted Whiptail (A. stictogramma, following Walker and Cordes 2011; formerly = A. burti 
stictogramma) is a lizard that inhabits dense shrubby vegetation and open areas of bunch grass among 
rocks near permanent and intermittent streams in mountain canyons, arroyos, and mesas in arid and semi-
arid regions, entering lowland desert along stream courses, in riparian habitat at elevations ranging from 
near sea level to 4,500 feet (AGFD 2001n; Stebbins 2003). The diet of the Giant Spotted Whiptail 
consists primarily of insects and arachnids (AGFD 2001n).  



The Giant Spotted Whiptail is only known from Cochise, Pima, Graham, Pinal, and Santa Cruz counties 
in Arizona, extreme southwestern New Mexico, and Sonora, Mexico (NatureServe 2010); it is ranked by 
NatureServe as G4–T4 (Globally Apparently Secure), N3 (Nationally Vulnerable), and S2 (Imperiled) in 
the state of Arizona. This lizard is known to occupy the Santa Rita, Santa Catalina, Baboquivari, and 
Pajarito mountains (AGFD 2001n). The greatest threat to this lizard is its limited distribution (AGFD 
2001n) and presumably anything that threatens riparian habitat. 



The Giant Spotted Whiptail was observed in the Rosemont area during surveys conducted by Lowe and 
Johnson (1978:163) and was referred to as follows: “Common. Occurs throughout the Rosemont area. 
Tends to be a riparian species at lower elevations in the desert grassland, as well as more abundant in 
rocky canyons throughout the site.” This lizard is known to inhabit the area around the proposed mine 
site, but there is a lack of focused surveys conducted recently for this lizard in the project area in order to 
be able to determine whether it is only found in certain drainages that would be impacted by the project or 
all of them. At this time, it is unclear what impacts may occur to individuals of this species that may 
potentially be present in portions of the analysis area downstream from the proposed mine. 



Any individuals present within the footprint of the mine infrastructure (including the pit, buildings, roads, 
tailings or waste piles, etc.) or in the path of either the water or transmission lines, would be expected to 
be crushed or trampled due to project activities. Any individuals present in the analysis area outside of the 
mine footprint may experience indirect effects from noise, vibrations, and light to suitable habitat, 
including a decrease in its prey base and habitat conversion. Because of the potential for groundwater 
drawdown, changes in water quality, and decreased stream, seep, and spring flows, it is possible that any 
individuals present in stock tanks within the analysis area, or in permanent pools within Davidson Canyon 
or other downstream waterways potentially impacted by this project could experience a decrease or loss 
of suitable habitat.  



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 



GILA MONSTER (HELODERMA SUSPECTUM) 



This stout lizard can be found across most of southern and western Arizona, ranging from desertscrub into 
the lower reaches of Great Basin conifer woodland and Madrean evergreen woodland, most commonly 
found above the flats in rocky drainages and on rugged bajadas, hillsides, and mountain slopes (Brennan 
2008).  



The Gila Monster is known from Arizona, New Mexico, California, Nevada, Utah, and Mexico 
(NatureServe 2010); it is ranked by NatureServe as G4 (Globally Apparently Secure), N4 (Nationally 
Apparently Secure), and S4 (Apparently Secure) in the state of Arizona. This species is currently known 
to occupy Cochise, Gila, La Paz, Maricopa, Mohave, Pima, Pinal, Yavapai, and Yuma counties 
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(NatureServe 2010). The greatest threats to this species are from illegal collecting, urbanization, 
agricultural development, and roads and canals acting as barriers to movement (NatureServe 2010). 



The Gila Monster was observed in the Rosemont area during surveys conducted by Lowe and Johnson 
(1978:162) and was referred to as follows: “Rare. Specimen collected 5 miles N of Rosemont Road-Hwy 
83 junction. Expected to occur in the Lower Barrel Canyon and Hidden Valley areas, and elsewhere on 
site.”  



It is possible that this species could experience a direct loss of suitable habitat due to the destruction of 
drainages and hillsides in the footprint and individuals could be crushed, removed, etc due to construction 
activities within the footprint. In addition, it is unclear at this point whether the effects of noise, 
vibrations, etc may indirectly impact suitable habitat for this species within the analysis area or impact 
this species’ ability to forage and use these areas. 



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 



GREEN RATSNAKE (SENTICOLIS TRIASPIS) 



The Green Ratsnake is primarily an inhabitant of Madrean evergreen woodland and the upper reaches of 
adjoining semidesert grassland communities in the Baboquivari, Pajarito, Atascosa, Santa Rita, Empire, 
Patagonia, Chiricahua, Swisshelm, Pedregosa, and Peloncillo mountains of southeastern Arizona and 
southwestern New Mexico at elevations ranging from about 3,600 to 8,000 feet (Brennan 2008). Habitat 
matching this description is present within the project area, so it is possible that this species occurs within 
the footprint of the proposed mine. 



The Green Ratsnake is known from southeastern Arizona, southwestern New Mexico, south through 
Mexico, and into Costa Rica (NatureServe 2010); it is ranked by NatureServe as G5 (Globally Secure), 
N3 (Nationally Vulnerable), and S3 (Vulnerable) in the state of Arizona. This species is currently known 
to occupy portions of the Baboquivari, Pajarito, Santa Rita, Empire, Whetstone, and Chiricahua 
mountains in Cochise, Pima, and Santa Cruz counties within Arizona (NatureServe 2010). There are no 
major threats known for this species (NatureServe 2010). This species was not observed in the Rosemont 
area during surveys conducted by Lowe and Johnson (1978).  



Any individuals present within the footprint of the mine infrastructure (including the pit, buildings, roads, 
tailings or waste piles, etc.) or in the path of either the water or transmission lines, would be expected to 
be crushed or trampled due to project activities. Any individuals present in the analysis area outside of the 
mine footprint may experience indirect effects from noise, vibrations, and light to suitable habitat, 
including a decrease in its prey base and habitat conversion. 



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 



MOUNTAIN SKINK (PLESTIODON CALLICEPHALUS) 



The Mountain Skink occurs at elevations ranging from about 3,500 to 6,500 feet in Madrean evergreen 
woodland and the upper reaches of adjoining semidesert grassland communities within the sky island 
mountain ranges of southeastern Arizona. It is most often found under rocks, logs, and other surface cover 
in moist areas such as riparian corridors, rocky canyon bottoms, and grassy hillsides (Brennan 2008).  



The Mountain Skink is known from southeastern Arizona, southwestern New Mexico, and Mexico 
(NatureServe 2010); it is ranked by NatureServe as G4–G5 (Globally Apparently Secure to Secure), 
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N2N3 (Nationally Imperiled to Vulnerable), and S2 (Imperiled) in the state of Arizona. This species is 
currently known to occupy portions of the Pajarito, Baboquivari, Santa Rita, and Huachuca mountains in 
Cochise, Pima, and Santa Cruz counties within Arizona (NatureServe 2010). The greatest threats to this 
species are from wildfires and livestock grazing in the riparian zone (NatureServe 2010). This species was 
not observed in the Rosemont area during surveys conducted by Lowe and Johnson (1978).  



It is possible that this species could experience a direct loss of suitable habitat due to the removal of 
suitable Madrean evergreen woodland habitat. Additionally, any individuals present within the footprint 
could be crushed, removed, etc due to construction activities. It is unclear at this point whether the effects 
of noise, vibrations, etc may indirectly impact individuals occupying other portions of the analysis area or 
impact this species’ ability to forage and use these areas. 



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 



NORTHERN MEXICAN GARTERSNAKE (THAMNOPHIS EQUES MEGALOPS) 



There are 10 subspecies described under T. eques. The Northern Mexican Gartersnake (T. e. megalops) is 
the most widely distributed of the 10 subspecies and the only subspecies that occurs in the United States 
(USFWS 2008a). On November 25, 2008, USFWS announced a 12-month finding that listing the 
Northern Mexican Gartersnake as threatened or endangered with critical habitat is warranted but is 
currently precluded by higher-priority actions (USFWS 2008a). The Northern Mexican Gartersnake has 
in the meantime been added to the list of candidate species. A proposed rule to list the gartersnake as 
threatened or endangered will be developed as priorities allow, and any determination regarding critical 
habitat will be made during development of the proposed rule.  



Current threats to the Northern Mexican Gartersnake include 1) destruction and modification of its 
habitat; 2) predation from nonnative bullfrogs; and 3) reductions in its native prey base (USFWS 2008a). 
Habitat destruction and modification have resulted from dams, water diversions, groundwater pumping, 
introduction of nonnative species (vertebrates, plants, and crayfish), woodcutting, recreation, mining, 
contaminants, urban and agricultural development, road construction, improper livestock grazing, 
wildfires, and undocumented immigration (USFWS 2008a). The above-listed threats have resulted in the 
fragmentation of Northern Mexican Gartersnake populations and associated genetic effects (USFWS 
2008a). Low birth rates relative to other gartersnakes may have negative implications for the species’ 
ability to rebound in isolated populations (USFWS 2008a). 



The Northern Mexican Gartersnake occurs at elevations ranging from 130 to 8,497 feet (USFWS 2008)a. 
It is identified as a riparian obligate (i.e., restricted to riparian areas when not engaged in dispersal 
behavior) and occurs chiefly in the following general habitat types: 1) source-area wetlands (e.g., 
cienegas [mid-elevation wetlands with highly organic soils], stock tanks, etc.); 2) large-river riparian 
woodlands and forests; and 3) streamside gallery forests (as defined by well-developed broadleaf 
deciduous riparian forests with limited, if any, herbaceous ground cover or dense grass). 



An important component of suitable Northern Mexican Gartersnake habitat is a stable supply of native 
prey (USFWS 2008a). This gartersnake is surface-active at ambient temperatures ranging from 71°F to 
91°F. It forages along the banks of water bodies, feeding primarily on native fish (e.g., Gila Topminnow, 
Desert Pupfish, etc.) and adult and larval native ranid frogs (e.g., lowland leopard frog, Chiricahua 
Leopard Frog, etc.). It may also supplement its diet with earthworms and vertebrates, such as lizards, 
small rodents, salamanders, and treefrogs. In some populations, adult Northern Mexican Gartersnakes will 
prey on juvenile nonnative bullfrogs and/or bullfrog tadpoles where they co-occur. 
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Sexual maturity in Northern Mexican Gartersnakes occurs at two years in males and at two to three years 
in females (USFWS 2008a). They are ovoviviparous (eggs develop and hatch within the oviduct of the 
female). Mating occurs in April and May, with the live birth of between seven and 26 neonates (average 
is 13.6) in July and August. Unlike other gartersnake species, which typically breed annually, 
approximately one-half of the sexually mature females within a population of Northern Mexican 
Gartersnakes reproduce in any one season.  



The Northern Mexican Gartersnake historically occurred in every county in Arizona (USFWS 2008a).  
It had a limited distribution in New Mexico that consisted of scattered locations throughout the Gila and 
San Francisco headwater drainages in Grant and western Hidalgo counties. There is one record of 
northern Mexican gartersnake for the state of Nevada. In Mexico, Northern Mexican Gartersnakes 
historically occurred in the Sierra Madre Occidental and the Mexican Plateau in the Mexican states of 
Sonora, Chihuahua, Durango, Coahila, Zacatecas, Guanajuato, Nayarit, Hidalgo, Jalisco, San Luis Potosi, 
Aguascalientes, Tlaxacala, Puebla, Mexico, Veracruz, and Queretaro (USFWS 2008a).  



USFWS has concluded that the Northern Mexican Gartersnake has been extirpated from approximately 
90% of its historical distribution in the United States (USFWS 2008a). The status of Northern Mexican 
Gartersnake in New Mexico is uncertain, and in Mexico determining the status and current distribution is 
difficult because of the lack of large-scale surveys, research, and other pertinent information. It appears, 
however, that Northern Mexican Gartersnake has been extirpated or is declining locally in Mexico 
(USFWS 2008a). Populations of Northern Mexican Gartersnakes that may have historically occurred in 
Nevada likely pertained directly to the Colorado River and are extirpated (USFWS 2008a). 



The perennial or intermittent stream reaches and wetlands in Arizona where Northern Mexican 
Gartersnakes apparently remain include 1) The Santa Cruz River/Lower San Rafael Valley (headwaters 
downstream to the international border); 2) the Verde River from the confluence with Fossil Creek 
upstream to Clarkdale; 3) Oak Creek at Page Springs; 4) Tonto Creek from the mouth of Houston Creek 
downstream to Roosevelt Lake; 5) Cienega Creek from the headwaters downstream to the ‘‘Narrows’’ 
just downstream of Apache Canyon; 6) Pantano Wash (Cienega Creek) from Pantano downstream to 
Vail; and 7) Appleton-Whittell Research Ranch and vicinity near Elgin; and 8) Red Rock Canyon east of 
Patagonia (USFWS 2008a). 



The majority of recent documented for this species begin within Las Cienegas National Conservation 
Area (NCA). A significant survey effort for Northern Mexican Gartersnakes was conducted at the Las 
Cienegas NCA (Cienega Creek and Empire Cienega) from 2002 to 2008 (USFWS 2008a). During the 
2002 and 2003 field seasons, 29 Northern Mexican Gartersnakes were observed along Cienega Creek 
from the “Narrows” (just downstream of Apache Canyon in Section 6, Township 18 South, Range 18 
East) upstream to near its confluence with Empire Gulch (Rosen and Caldwell 2004). Rosen and Caldwell 
(2004:21) considered the species to be ‘‘widely distributed, though perhaps reduced in abundance’’ in this 
area. In 2007, survey efforts were concentrated along approximately 2 miles of Cienega Creek upstream 
of the Empire Gulch confluence (Servoss et. al. 2007). Only one juvenile Northern Mexican Gartersnake 
was observed in 2007. In 2008, perennial reaches of Cienega Creek, including the analysis area (Cienega 
Creek downstream of the Davidson Canyon confluence), were surveyed for snakes (Caldwell 2008). 
Again, only one Northern Mexican Gartersnake, another juvenile, was captured. Snake surveys in 2007 
and 2008 used techniques similar to those used by Rosen and Caldwell in 2002 and 2003. Fish surveys 
also were conducted at Las Cienegas NCA in 2008 (USFWS 2008a). Seines and hoop nets, which are also 
used to sample aquatic snakes (USFWS 2008a), were employed at 40 locations, and no Northern Mexican 
Gartersnakes were caught or observed (Simms 2008).  



According to USFWS (2008a), the results from 2007 and 2008 indicate that the formerly stable Northern 
Mexican Gartersnake population at the Las Cienegas NCA has declined significantly and may no longer 
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be viable. Capture rates in 2004 and 2007–2008 were 561 trap-hours per snake and 2,300 trap-hours per 
snake, respectively, more than a fourfold increase in the effort needed to capture a Northern Mexican 
Gartersnake. It has been speculated that the decline in gartersnake abundance (and the near total 
disappearance of leopard frogs and decline in native fish) in Cienega Creek may result from the collapse 
of the food base (personal communication, J. Simms 2008).  



As this species typically occurs in riparian areas, it is expected that this species possibly in portions of 
Davidson Canyon. Because of the potential for groundwater drawdown and decreased stream, seep, and 
spring flows, it is possible that any individuals present in Davidson Canyon or other downstream 
waterways potentially impacted by this project could experience a decrease or loss of suitable habitat. At 
this time, it is unclear what impacts may occur to individuals of this species that may potentially be 
present in portions of the analysis area downstream from the proposed mine. 



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 



SLEVIN’S BUNCHGRASS LIZARD (SCELOPORUS SLEVINI) 



Slevin’s Bunchgrass Lizard is found in Madrean evergreen woodland, Petran montane conifer forest, and 
Petran subalpine conifer forest communities of southeastern Arizona and in the valleys of eastern Santa 
Cruz County at elevations from about 4,300 feet in the valleys to over 9,000 feet on the peaks (Brennan 
2008).  



Slevin’s Bunchgrass Lizard is known from southeastern Arizona, southwestern New Mexico, and Mexico 
(NatureServe 2010); it is ranked by NatureServe as G4 (Globally Apparently Secure), N2–N3 (Nationally 
Vulnerable to Imperiled), and S2 (Imperiled) in the state of Arizona. This species is currently known to 
occupy portions of the Chiricahua, Dragoon, Whetstone, Huachuca, and Santa Rita mountains in Cochise, 
Pima, and Santa Cruz counties within Arizona (NatureServe 2010). The greatest threats to this species 
appear to be livestock grazing and drought (NatureServe 2010). This species was not observed in the 
Rosemont area during surveys conducted by Lowe and Johnson (1978).  



It is possible that this species could experience a direct loss of suitable habitat due to the removal of 
suitable Madrean evergreen woodland habitat. Additionally, any individuals present within the footprint 
could be crushed, removed, etc due to construction activities. It is unclear at this point whether the effects 
of noise, vibrations, etc may indirectly impact individuals occupying other portions of the analysis area or 
impact this species’ ability to forage and use these areas. 



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 



DESERT TORTOISE, “SONORAN” POPULATION (GOPHERUS AGASSIZII; ALSO 
BLM SENSITIVE) 



Adequate shelter is one of the most important habitat features of tortoises in the Sonoran Desert (Averill-
Murray et al. 2002). Tortoises escape extreme temperatures in burrows, which stay cooler in the summer 
and warmer in winter than outside temperatures. Tortoises require loose soil in which to excavate (usually 
shallow) burrows below rocks and boulders, but they may also use rock crevices. They occasionally 
burrow under vegetation and also use caliche caves in incised wash banks (especially in the Lower 
Colorado River Valley subdivision). They will also rest directly under live or dead vegetation without 
constructing a burrow (AGFD 2001o). The Sonoran population of the Desert Tortoise occurs primarily on 
rocky slopes and bajadas of Mojave and Sonoran desertscrub (Arizona Interagency Desert Tortoise Team 
[AIDTT] 2000) and are sometimes found in desert grasslands and interior chaparral, at elevations ranging 
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from 510 to 5,300 feet (AGFD 2001o). The Sonoran population can be found in a variety of biotic 
communities within or extending from the Sonoran Desert but most often in paloverde-mixed cacti 
associations (AGFD 2001o). Tortoises are found in the Arizona Upland and Lower Colorado River 
subdivision of the Sonoran Desert, desert grassland, and ecotonal areas consisting of Sonoran desertscrub 
with elements of Mojave desertscrub and juniper woodland, interior chaparral, and desert grassland 
(Averill-Murray and Klug 2000). The Sonoran population of this species includes tortoises south and east 
of the Colorado River, from locations near Pearce Ferry in Mojave County, to the south beyond the 
International Boundary, and at many scattered locations in between (AIDTT 2000).  



The Sonoran population of the Desert Tortoise is known only from southeastern Arizona and Mexico 
(NatureServe 2010); it is ranked by NatureServe as G4–T4 (Globally Apparently Secure), S4 (Apparently 
Secure) in the state of Arizona, and is not ranked nationally. This species is currently known to occupy 
Cochise, Gila, Pima, Santa Cruz, Pinal, Graham, La Paz, Mohave, Maricopa, Yuma, and Yavapai 
counties within Arizona (AGFD 2001o; NatureServe 2010).  



Threats to the Sonoran population of the Desert Tortoise are well documented in published literature. 
Some of the primary threats to the Sonoran population of the Desert Tortoise relate to habitat issues such 
as drought, wildfire, habitat fragmentation, and invasion of exotic species; other impacts include removal 
of individuals from the wild, vandalism, mortality from vehicles, off-highway vehicle use, release of 
captive tortoises into the wild, and disease (AGFD 2009b). According to AIDTT (2000), explosive 
population growth throughout much of the range of the Sonoran population of the Desert Tortoise could 
be expected to lead to habitat loss, habitat fragmentation, and direct loss of individuals, while disease, 
predation by feral dogs, extended drought, urban and agricultural development, roads, off-highway 
vehicle activity, mining, and grazing by livestock and wild horses and burros all may lead to loss of 
individual tortoises. This species was not observed in the Rosemont area during surveys conducted by 
Lowe and Johnson (1978). However, it is expected that this species occurs within portions of the analysis 
area, especially in the areas to be impacted by the utility corridors and the northern-most portions of the 
analysis area according to BLM biologists.  



It is possible that this species could experience a direct loss of suitable habitat. Additionally, any 
individuals present within the footprint could be crushed, removed, etc due to construction activities. It is 
unclear at this point whether the effects of noise, vibrations, etc may indirectly impact individuals 
occupying other portions of the analysis area or impact this species’ ability to forage and use these areas. 
Because of groundwater drawdown, changes in water quality, and decreased stream, seep, and spring 
flows, suitable habitat for this species within Davidson Canyon or other downstream waterways may be 
indirectly impacted by this project. 



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 



Birds 
This project may cause a change in the local populations and distributions of numerous bird species 
because of a reduction in available habitat in the vicinity of the proposed mine. Every alternative except 
the No-Action Alternative would result in the removal of vegetation of all sizes and age classes and 
would change the rate of recruitment of trees, shrubs, and other vegetation. Changes in vegetation would 
result in corresponding reductions in foraging habitat and in prey species diversity and abundance for 
raptors. Groundwater drawdown could impact local populations through the elimination of springs and 
seeps in and adjacent to the project area. Thus, all alternatives except the No-Action Alternative are 
anticipated to result in potential direct and indirect impacts to numerous bird species, many of which are 
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listed as sensitive by the Forest Service and the BLM. The following sensitive bird species are known to 
occur, or have suitable habitat present, within the analysis area. 



ABERT’S TOWHEE (PIPILO ABERTI) 



Abert’s Towhee is typically encountered in or near desert and semidesert grassland habitats with dense 
understory and damp soil at elevations between 80 and 4,900 feet; highest densities have been recorded in 
lowland riparian thickets containing Fremont cottonwood, Goodding’s willow, seep willow, and mesquite 
and in dense growth of adjacent dry desert washes (Corman and Wise-Gervais 2005). Abert’s Towhee has 
also been reported to do relatively well in monotypic thickets of tamarisk and along irrigation ditches, 
canals, and agricultural runoff ponds lined with dense shrubs; however, the loss of the towhee’s preferred 
native riparian habitat throughout its range has likely reduced overall population numbers (Corman and 
Wise-Gervais 2005).  



The Abert’s Towhee occurs from southeastern California, extreme southeastern Nevada, southwestern 
Utah, central and southeastern Arizona, and southwestern New Mexico south to northeastern Baja 
California and the northwestern mainland of Mexico (NatureServe 2010); it is ranked by NatureServe as 
G3–G4 (Globally Vulnerable to Apparently Secure), N3–N4 (Nationally Vulnerable to Apparently 
Secure), and S3 (Vulnerable) in the state of Arizona. This species occurs in nearly every county within 
Arizona (Corman and Wise-Gervais 2005). This bird is threatened by extensive loss, modification, and 
fragmentation of native riparian habitat (NatureServe 2010). It is expected that this species would not be 
directly impacted by this project, but rather could be present in downstream riparian woodland habitats 
within Davidson Canyon. At this time, it is unclear what impacts may occur to individuals of this species 
that may potentially be using riparian woodland portions of the analysis area downstream from the 
proposed mine. This species was not observed in the Rosemont area during surveys conducted by Russell 
et al. (1978). 



Impacts may potentially occur to any individuals of this species present in the analysis area. Any 
individuals present within the footprint of the mine infrastructure (including the pit, buildings, roads, 
tailings or waste piles, etc.), or in the path of either the water or transmission lines, would be either 
crushed or forced to relocate. Any individuals present in the analysis area outside of the mine footprint 
may experience indirect effects from groundwater drawdown, noise, vibrations, and light to suitable 
habitat, including a decrease in food availability and habitat conversion. 



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 



AMERICAN PEREGRINE FALCON (FALCO PEREGRINUS ANATUM) 



The American Peregrine Falcon breeds in Arizona wherever sufficient prey is available near cliffs, 
particularly those associated with the Mogollon Rim, Grand Canyon, and Colorado Plateau. Optimum 
nesting habitat is generally considered to be steep, sheer cliffs overlooking woodlands, riparian areas, or 
other areas that support an abundance of avian prey species; the presence of an open expanse is critical 
(Glinski 1998). However, peregrines have been observed breeding in less optimal habitats (small, broken 
cliffs in ponderosa pine forest or large, sheer cliffs in very xeric areas) as human development expands in 
Arizona (AGFD 2002f). In Arizona, falcons return to breeding areas from mid-February to mid-March, 
although year-round resident birds are not uncommon.  



Nesting sites (also called aeries) usually consist of a shallow depression scraped into a ledge on the side 
of a cliff (AGFD 2002f). American Peregrine Falcons feed almost exclusively on birds, but bats are also 
taken (AGFD 2002f). In Arizona, these birds use areas of Sonoran, Mohave, and Great Basin desertscrub 
up through areas of Rocky Mountain and Madrean montane conifer forest from around 400 feet amsl 
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along the lower Colorado River to 9,000 feet amsl along the Mogollon Rim (AGFD 2002f). There are no 
known active aeries in the project area, and limited potential suitable sites for aeries are available. The 
project area may be used by wintering or migrating individuals or by birds from nearby active aeries 
during the breeding season.  



The American Peregrine Falcon occurs over much of North America (NatureServe 2010); it is ranked by 
NatureServe as G4–T4 (Globally Apparently Secure), N3 (Nationally Critically Imperiled), and S4 
(Apparently Secure) in the state of Arizona. This species occurs in numerous counties within Arizona 
(NatureServe 2010). The primary threats to this species are environmental toxins, habitat loss, human 
disturbance, and illegal take (NatureServe 2010). This species was not observed in the Rosemont area 
during surveys conducted by Russell et al. (1978).  



Because the project is not expected to cause any direct impacts to this species, it is unlikely to cause a 
detectable change in American Peregrine Falcon populations, as this species is not known to breed in the 
project area. However, the project is expected to result in a loss of suitable foraging habitat for this 
species. Impacts may potentially occur to any individuals of this species present in the analysis area. Any 
individuals foraging in the analysis area outside of the mine footprint may experience indirect effects 
from groundwater drawdown, noise, vibrations, and light to suitable habitat, including a decrease in prey 
base and habitat conversion. 



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 



ARIZONA GRASSHOPPER SPARROW (AMMODRAMUS SAVANNARUM 
AMMOLEGUS) 



Arizona Grasshopper Sparrows prefer large expanses of relatively tall grass for nesting. In Arizona, 
occupied grasslands often include scattered low, woody shrubs like mesquite and mimosa (Corman and 
Wise-Gervais 2005). Males sing during the summer monsoon season, generally from July to early 
September. Nests are placed on the ground at the base of a grass tuft, forb, or shrub. Arizona Grasshopper 
Sparrows are considered locally fairly common in southeastern Arizona at elevations between 3,400 and 
5,200 feet. During the Arizona Breeding Bird Atlas period (Corman and Wise-Gervais 2005), they were 
detected in the grasslands of the San Bernardino, Babocomari, San Rafael, and Sulphur Springs valleys, 
extreme upper San Pedro River drainage southeast of Sierra Vista, Sonoita Plains north to the upper 
Cienega Creek drainage, and Buenos Aires National Wildlife Refuge in the Altar Valley (Corman and 
Wise-Gervais 2005). The primary reasons for grasshopper sparrow declines in North America are 
grassland loss, fragmentation, and degradation (Corman and Wise-Gervais 2005).  



The Arizona Grasshopper Sparrow is known only from Arizona and New Mexico (NatureServe 2010); it 
is ranked by NatureServe as unrankable globally, N2 (Nationally Imperiled), and S2 (Imperiled) in the 
state of Arizona. This species occurs in Cochise, Pima, and Santa Cruz counties within Arizona 
(NatureServe 2010). The greatest threats to this species are cattle grazing, shrub invasion of grasslands, 
and development (AGFD 2006g). This species was not observed in the Rosemont area during surveys 
conducted by Russell et al. (1978). 



Impacts may potentially occur to any individuals of this species present in the analysis area. Any 
individuals present within the footprint of the mine infrastructure (including the pit, buildings, roads, 
tailings or waste piles, etc.), or in the path of either the water or transmission lines, would be either 
crushed or forced to relocate. Any individuals present in the analysis area outside of the mine footprint 
may experience indirect effects from groundwater drawdown, noise, vibrations, and light to suitable 
habitat, including a decrease in food availability and habitat conversion. 
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For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 



BAIRD’S SPARROW (AMMODRAMUS BAIRDII) 



The Baird’s Sparrow breeds in the mixed-grass prairies of the northern Great Plains and winters in the 
southwest from Texas to Arizona. In southeastern Arizona, this species prefers hilly grasslands at 4,000 to 
5,000 feet amsl (AGFD 2001p). The Santa Rita Mountains occupy the northwest corner of the winter 
range for the species. Grassland structure may be more important than plant species composition. The 
Baird’s Sparrow apparently avoids overgrazed rangeland and most agricultural land. On the wintering 
grounds, threats include overgrazing and urban development. 



The Baird’s Sparrow occurs in Arizona only in the winter and can be sporadic in numbers and distribution 
(Whetstone 1995). The Forest Plan provides no data on acres of occupied habitat on the Coronado 
National Forest. On a state scale, the species is rare, with six to 20 occurrences in Arizona (Forest Service 
2005). Only a small percentage of suitable habitat occurs on the Coronado National Forest.  



The Baird’s Sparrow occurs throughout a large portion of North America, including states within Canada, 
America, and Mexico (NatureServe 2010); it is ranked by NatureServe as G4 (Globally Apparently 
Secure), N2–N3 (Nationally Imperiled to Vulnerable), and S2 (Imperiled) in the state of Arizona. This 
species occurs in Cochise, Pima, and Santa Cruz counties within Arizona (NatureServe 2010). The 
greatest threats to this species are agriculture, grazing, and wetland degradation (NatureServe 2010). This 
species was not observed in the Rosemont area during surveys conducted by Russell et al. (1978). 



Impacts may potentially occur to any individuals of this species present in the analysis area. Any 
individuals present within the footprint of the mine infrastructure (including the pit, buildings, roads, 
tailings or waste piles, etc.), or in the path of either the water or transmission lines, would be either 
crushed or forced to relocate. Any individuals present in the analysis area outside of the mine footprint 
may experience indirect effects from groundwater drawdown, noise, vibrations, and light to suitable 
habitat, including a decrease in food availability and habitat conversion. 



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 



BROAD-BILLED HUMMINGBIRD (CYNANTHUS LATIROSTRIS) 



Broad-billed Hummingbirds occur most frequently in or near broadleaf riparian woodlands in Arizona, 
usually in drainages dominated by Arizona sycamore or Fremont cottonwood (Corman and Wise-Gervais 
2005). They also occur regularly in mesquite bosques and heavily wooded washes that contain large 
velvet mesquites and netleaf hackberries. The Broad-billed Hummingbird is mostly migratory, arriving in 
Arizona in late February or early March. The earliest nesting record during the Arizona Breeding Bird 
Atlas period was April 4, with nesting extending into August (Corman and Wise-Gervais 2005). It was 
found at elevations ranging from 1,700 to 5,800 feet. The center of abundance in Arizona is from the 
western slope of the Baboquivari Mountains, east to Patagonia, and north to the foothill drainages of the 
Santa Catalina Mountains.  



The Broad-billed Hummingbird occurs in southeastern Arizona, southwestern New Mexico, western 
Texas, and Mexico (NatureServe 2010); it is ranked by NatureServe as G4 (Globally Apparently Secure), 
N3 (Nationally Vulnerable), and S3 (Vulnerable) in the state of Arizona. This species occurs in Pinal, 
Cochise, Pima, and Santa Cruz counties within Arizona (Corman and Wise-Gervais 2005). Threats to this 
species are not well documented. This species was not observed in the Rosemont area during surveys 
conducted by Russell et al. (1978). 
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Impacts may potentially occur to any individuals of this species present in the analysis area. Any 
individuals present within the footprint of the mine infrastructure (including the pit, buildings, roads, 
tailings or waste piles, etc.), or in the path of either the water or transmission lines, would be either 
crushed or forced to relocate. Any individuals present in the analysis area outside of the mine footprint 
may experience indirect effects from groundwater drawdown, noise, vibrations, and light to suitable 
habitat, including a decrease in food availability and habitat conversion. 



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 



BUFF-COLLARED NIGHTJAR (CAPRIMULGUS RIDGWAYI) 



In Arizona, the Buff-collared Nightjar occurs most frequently in or near open, arid canyons or ravines 
with steep to moderate slopes (Corman and Wise-Gervais 2005). Canyon or ravine bottoms are often 
dominated by thorny trees and shrubs, including velvet mesquite, netleaf hackberry, and acacia. Northern 
populations of Buff-collared Nightjars appear to be migratory, and birds in Arizona are usually heard 
calling from mid-April to mid-May. During the Arizona Breeding Bird Atlas period, they were found very 
locally in small numbers only in Santa Cruz County and eastern Pima County at elevations ranging from 
3,000 to 4,600 feet (Corman and Wise-Gervais 2005). Specific locations included Romero Canyon near 
Catalina State Park, the foothills of the Santa Rita Mountains in Chino Canyon, McCleary Wash below 
Madera Canyon, north of Greaterville, near California Gulch and the mouth of Sycamore Canyon in the 
Atascosa-Pajarito Mountains, along Arivaca Creek, and in Brown Canyon in the Baboquivari Mountains 
(Corman and Wise-Gervais 2005).  



The Buff-collared Nightjar occurs in southeastern Arizona and a large portion of western Mexico 
(NatureServe 2010); it is ranked by NatureServe as G5 (Globally Secure), N2–N3 (Nationally Imperiled 
to Vulnerable), and S2–S3 (Imperiled to Vulnerable) in the state of Arizona. This species occurs in Pinal, 
Cochise, Pima, and Santa Cruz counties within Arizona (NatureServe 2010). Threats to this species are 
not well documented. This species was not observed in the Rosemont area during surveys conducted by 
Russell et al. (1978). 



Impacts may potentially occur to any individuals of this species present in the analysis area. Any 
individuals present within the footprint of the mine infrastructure (including the pit, buildings, roads, 
tailings or waste piles, etc.), or in the path of either the water or transmission lines, would be either 
crushed or forced to relocate. Any individuals present in the analysis area outside of the mine footprint 
may experience indirect effects from groundwater drawdown, noise, vibrations, and light to suitable 
habitat, including a decrease in food availability and habitat conversion. 



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 



CACTUS FERRUGINOUS PYGMY-OWL (GLAUCIDIUM BRASILIANUM 
CACTORUM) 
 
Effective May 15, 2006, the U.S. Fish and Wildlife Service (USFWS) removed the Arizona Distinct 
Population Segment of CFPO from the federal list of endangered and threatened wildlife and rescinded all 
established and proposed Critical Habitat designations (USFWS 2006). According to USFWS, the 
decision to remove endangered status for CFPO was based on a Ninth Circuit Court of Appeals opinion, 
as well as relevant science, policy, and legal considerations. USFWS decided that the Arizona CFPO 
population does not contribute significantly to the entire subspecies, which currently exists in portions of 
Arizona, Texas, and Mexico. According to USFWS, even though current CFPO population numbers 











 



62 



appear to be low in Arizona, that fact alone does not qualify the entire owl subspecies for endangered 
status under criteria established by a recent court decision and USFWS policy for distinct population 
segments. The delisting of CFPO and withdrawal of proposed Critical Habitat designations were affirmed 
by the Ninth Circuit Court of Appeals on March 9, 2007.  



Following delisting, the Center for Biological Diversity and Defenders of Wildlife submitted a new 
petition to the USFWS to once again list the pygmy-owl as threatened or endangered both within and 
outside Arizona. The petition is based primarily on new information regarding the genetics and taxonomy 
of the pygmy-owl and seeks protection in both the United States and Mexico. On June 2, 2008, the 
USFWS issued a 90-day finding on the petition, concluding that the petition was valid and presented 
substantial information that listing of the pygmy-owl may be warranted (USFWS 2008b), and is currently 
working on a 12-month status review of the pygmy-owl to determine whether listing is warranted. 



The latest petition presents substantial information that the current distribution of pygmy-owls in Arizona 
is reduced significantly from its historical distribution and that populations in Arizona and Mexico are 
declining as a result of the following threats: 1) the destruction, modification, or curtailment of habitat or 
range, including riparian forest habitat destruction in Arizona and Sonora, habitat destruction from urban 
development in Arizona and Sonora, habitat modification from livestock grazing in Arizona and Sonora, 
and construction of the border wall which modifies habitat and potentially limits gene flow; 2) disease or 
predation, including parasites in Arizona and West Nile Virus in Arizona and Sonora, and predation to 
fledgling owls in Arizona; 3) inadequacy of existing regulatory mechanisms, i.e., pygmy owls in Arizona 
receive inadequate protection from federal and state laws and county conservation efforts and there are no 
adequate regulatory mechanisms to protect pygmy owls in Mexico; and 4) other factors, such as the 
effects of fire following non-native plant species invasion in Arizona and Sonora, which is converting 
Sonoran Desertscrub into non-native grasslands (USFWS 2008b). 



In Arizona, the Cactus Ferruginous Pygmy-owl is found primarily in well-vegetated Sonoran desertscrub 
and adjacent densely wooded washes, where vegetation typically consists of saguaros and large trees such 
as ironwood, paloverde, and velvet mesquite (Corman and Wise-Gervais 2005). Primarily resident 
throughout their range, in Arizona they often begin calling in February, approximately two months prior 
to egg laying, which is typically in April and May, with an early fledging date of May 20. The vast 
majority of Arizona nests were in abandoned woodpecker cavities in saguaro cacti. During the Arizona 
Breeding Bird Atlas period, Cactus Ferruginous Pygmy-owls were found nesting at elevations ranging 
from 1,330 to 4,018 feet. Surveyors found this owl from southern Pinal County near Oracle Junction and 
northern Tohono O’odham tribal lands south to Arivaca and Sasabe and west to Organ Pipe Cactus 
National Monument (Corman and Wise-Gervais 2005).  



The Cactus Ferruginous Pygmy-owl occurs in portions of Arizona, Texas, and Mexico (NatureServe 
2010); it is ranked by NatureServe as G5–T3 (Globally Vulnerable), N3 (Nationally Vulnerable), and S1 
(Critically Imperiled) in the state of Arizona. This owl occurs in Maricopa, Pinal, Yuma, Pima, and Santa 
Cruz counties within Arizona (NatureServe 2010). Some of the documented threats to this owl include 
predation by a variety of species, such as great horned owls, Harris’ hawks, Cooper’s hawks, screech-
owls, and domestic cats (USFWS 2002). Other possible and documented threats include collisions with 
cars, glass windows, fences, and power lines; illegal dumping of toxic waste; wildfire; low levels of 
genetic variation; contamination from pesticides; competition with other birds for nesting cavities; disease 
(e.g., Trichomoniasis); and nest predation (USFWS 2002). This species was not observed in the 
Rosemont area during surveys conducted by Russell et al. (1978). 



Impacts may potentially occur to any individuals of this species present in the analysis area. Any 
individuals present within the footprint of the mine infrastructure (including the pit, buildings, roads, 
tailings or waste piles, etc.), or in the path of either the water or transmission lines, would be either 
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crushed or forced to relocate. Any individuals present in the analysis area outside of the mine footprint 
may experience indirect effects from groundwater drawdown, noise, vibrations, and light to suitable 
habitat, including a decrease in food availability and habitat conversion. 



For all action alternatives, the proposed project is not likely to result in a downward trend toward federal 
listing as threatened or endangered or a loss of viability. 



COMMON BLACKHAWK (BUTEOGALLUS ANTHRACINUS) 



In Arizona, Common Blackhawks nest primarily along perennial drainages with mature broadleaf 
deciduous woodland vegetation (Corman and Wise-Gervais 2005). During the Arizona Breeding Bird 
Atlas period, nest building was reported as early as March 16, egg-laying in mid-April, nests with young 
from May 29 to July 25, and fledging as early as July 12 (Corman and Wise-Gervais 2005). In Arizona, 
most nests are built in Fremont cottonwood and Arizona sycamore. Common Blackhawks were found 
primarily in creeks draining the Mogollon Plateau, east to the Verde, Big Sandy, and Santa Maria river 
drainages. They likely also nest regularly in the upper Salt, White, and Black river drainages on the White 
Mountain Apache Reservation (Corman and Wise-Gervais 2005). Common Blackhawk numbers have 
apparently increased along the lower San Pedro River, and they were found nesting once again along 
Sonoita Creek below Patagonia Lake.  



The Common Blackhawk occurs in Utah, Arizona, New Mexico, Texas, and throughout large portions of 
Mexico and south into Central America (NatureServe 2010); it is ranked by NatureServe as G4G5 
(Globally Apparently Secure to Secure), N3 (Nationally Vulnerable), and S3 (Vulnerable) in the state of 
Arizona. This species occurs in Cochise, Coconino, Gila, Graham, Greenlee, Maricopa, Mohave, Pima, 
Pinal, Santa Cruz, and Yavapai counties within Arizona (NatureServe 2010). The greatest threats to this 
species are the alteration or elimination of riparian habitat (NatureServe 2010). 



This species was not observed in the Rosemont area during surveys conducted by Russell et al. (1978). At 
this point in the analysis, it is unknown whether this species would be impacted downstream by the 
project.  



It is expected that this species would not be directly impacted by this project, but rather could be present 
in downstream riparian woodland habitats within Davidson Canyon. At this time, it is unclear what 
impacts may occur to individuals of this species that may potentially be using riparian woodland portions 
of the analysis area downstream from the proposed mine. Impacts may potentially occur to any 
individuals of this species present in the analysis area. Any individuals present in the analysis area outside 
of the mine footprint may experience indirect effects from groundwater drawdown, noise, vibrations, and 
light to suitable habitat, including a decrease in its prey base and habitat conversion. 



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 



GOULD’S TURKEY (MELEAGRIS GALLOPAVO MEXICANA) 



The Gould’s Turkey is distributed throughout northern Mexico and into the southwestern U.S. In Mexico, 
populations appear to be stable and well distributed (Heffelfinger et al. 2000), but in Arizona it occurs 
only in isolated pockets in the Chiricahua, Santa Catalina, Huachuca, Peloncillo, Santa Rita, and Pinaleño 
mountains because of the re-establishment of populations in those ranges. The native turkey population 
on the Coronado National Forest is believed to have been extirpated during the early 1900s. While no 
taxonomical records exist, it is likely that these birds were the Gould’s subspecies based on the proximity 
to and connectivity between existing Gould’s Turkey habitats in northern Mexico and mountain ranges on 
the Coronado National Forest. A small but apparently stable population of Gould’s Turkeys has persisted 
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in the Peloncillo, Animas, and San Luis mountains in southeastern New Mexico. In the 1980s, agency 
efforts focused on the establishment of the Gould’s subspecies into suitable habitats on the Coronado 
National Forest throughout southeastern Arizona.  



In 1983 and 1987, 21 turkeys were released into the Huachuca Mountains. This population has increased 
in numbers and distribution to the point where it appears to be self-sustaining. In 1994 and 1997, 67 
turkeys trapped in Mexico were released in the Galiuro Mountains, but the released birds suffered high 
mortality. In March 2000, these efforts to re-establish Gould’s Turkeys were formalized under the 
auspices of the Southeastern Arizona Turkey Management Plan, a cooperative effort between the 
Coronado National Forest, AGFD, BLM, Fort Huachuca, and the National Wild Turkey Federation. The 
goal of this plan is to establish self-sustaining populations of Gould’s Turkeys throughout southeast 
Arizona (Heffelfinger et al. 2000). Recent releases include 38 turkeys in the Santa Rita Mountains and 15 
turkeys in the Pinaleño Mountains (National Wild Turkey Federation 2006). This species was not 
observed in the Rosemont area during surveys conducted by Russell et al. (1978).  



It is unclear whether re-introduced populations of Gould’s turkey occupy or forage in this portion of the 
Santa Rita Mountains. However, impacts may potentially occur to any individuals of this species present 
in the analysis area. Any individuals present within the footprint of the mine infrastructure (including the 
pit, buildings, roads, tailings or waste piles, etc.), or in the path of either the water or transmission lines, 
would be either crushed or forced to relocate. Any individuals present in the analysis area outside of the 
mine footprint may experience indirect effects from groundwater drawdown, noise, vibrations, and light 
to suitable habitat, including a decrease in food availability and habitat conversion. 



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 



LUCIFER HUMMINGBIRD (CALOTHORAX LUCIFER) 



In Arizona, the Lucifer Hummingbird prefers open, arid landscapes, especially where there are scattered 
agaves, yuccas, and ocotillos (Corman and Wise-Gervais 2005). It is found principally in sparsely 
vegetated rock canyon slopes, foothill washes, and dry woodland edges, but it has also been reported in 
mountain foothills with scattered Madrean evergreen oaks. The Lucifer Hummingbird is considered a 
very rare visitor and breeder in Arizona, with individuals arriving in late March or early April. During the 
Arizona Breeding Bird Atlas period, the earliest nest was found on April 27, with nesting activity 
suspected of continuing into early or mid-July (Corman and Wise-Gervais 2005). It was confirmed as 
breeding at elevations ranging from 3,880 feet to over 5,000 feet. Lucifer Hummingbirds were observed 
in several locations in the Mule Mountains, French Joe Canyon in the Whetstone Mountains, and west to 
Brown Canyon in the Baboquivari Mountains (Corman and Wise-Gervais 2005).  



The Lucifer Hummingbird occurs in Arizona, New Mexico, Texas, and throughout large portions of 
Mexico (NatureServe 2010); it is ranked by NatureServe as G4–G5 (Globally Apparently Secure to 
Secure), N4 (Nationally Apparently Secure), and S2 (Imperiled) in the state of Arizona. This species 
occurs in Cochise and Santa Cruz counties within Arizona (NatureServe 2010). Threats to this species are 
not well documented. This species was not observed in the Rosemont area during surveys conducted by 
Russell et al. (1978). 



Impacts may potentially occur to any individuals of this species present in the analysis area. Any 
individuals present within the footprint of the mine infrastructure (including the pit, buildings, roads, 
tailings or waste piles, etc.), or in the path of either the water or transmission lines, would be either 
crushed or forced to relocate. Any individuals present in the analysis area outside of the mine footprint 
may experience indirect effects from groundwater drawdown, noise, vibrations, and light to suitable 
habitat, including a decrease in food availability and habitat conversion. 
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For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 



NORTHERN BEARDLESS-TYRANNULET (CAMPTOSTOMA IMBERBE) 



The Northern Beardless-tyrannulet inhabits relatively open riparian woodland and heavily wooded dry 
washes in southeastern Arizona (Corman and Wise-Gervais 2005). During the Arizona Breeding Bird 
Atlas period, this species was reported primarily from lowland riparian woodlands with Fremont 
cottonwood and Goodding’s willow stands, but they also were found fairly regularly in intermittent 
foothill drainages and dry washes with stands of tall netleaf hackberry (Corman and Wise-Gervais 2005). 
Most tyrannulets are migratory and return to breeding areas in early to mid-March, with the earliest nest 
building reported on April 12. Peak nesting for this species is early May through late June. Arizona 
Breeding Bird Atlas data indicate that they nest at elevations from 1,920 to 4,600 feet. They were found 
nesting along the San Pedro River and its tributaries, Arivaca Creek, Sonoita Creek, upper Santa Cruz 
River, and in wooded foothill drainages of the Baboquivari, Atascosa, Santa Rita, and Santa Catalina 
mountains (Corman and Wise-Gervais 2005).  



The northern beardless-tyrannulet occurs in Arizona, New Mexico, Texas, and throughout large portions 
of Mexico and south into Central America (NatureServe 2010); it is ranked by NatureServe as G5 
(Globally Secure), N4 (Nationally Apparently Secure), and S4 (Apparently Secure) in the state of 
Arizona. This species occurs in Cochise, Graham, Pima, Pinal, and Santa Cruz counties within Arizona 
(NatureServe 2010). Threats to this species are not well documented. This species was not observed in the 
Rosemont area during surveys conducted by Russell et al. (1978).  



It is expected that this species would not be directly impacted by this project, but rather could be present 
in downstream riparian woodland habitats within Davidson Canyon. At this time, it is unclear what 
impacts may occur to individuals of this species that may potentially be using riparian woodland portions 
of the analysis area downstream from the proposed mine. Impacts may potentially occur to any 
individuals of this species present in the analysis area. Any individuals present in the analysis area outside 
of the mine footprint may experience indirect effects from groundwater drawdown, noise, vibrations, and 
light to suitable habitat, including a decrease in food availability and habitat conversion. 



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 



NORTHERN GRAY HAWK (BUTEO NITIDA MAXIMUS) 



In southeastern Arizona, the Northern Gray Hawk typically occurs in strands of Sonoran riparian 
deciduous forest and woodlands, and to a lesser degree Madrean evergreen woodland, along the Arizona-
Sonora border (Glinski 1998). It is typically observed in riparian woodlands with large trees (especially 
cottonwoods) close to mesquite forests with substantial populations of lizards (especially of the 
Sceloporus genus) and small mammals to prey on (AGFD 2000f).  



The Northern Gray Hawk occurs in southern Arizona, southern Texas, southern New Mexico, and 
Mexico south through Central America and into South America (AGFD 2000f; NatureServe 2010); it is 
ranked by NatureServe as G5–T4 (Globally Apparently Secure), N3 (Nationally Vulnerable), and S3 
(Vulnerable) in the state of Arizona. This species occurs in Cochise, Gila, Graham, Pima, Pinal, and Santa 
Cruz counties within Arizona (NatureServe 2010). The greatest threats to this species are the alteration or 
elimination of riparian and mesquite bosque habitat (AGFD 2000f). This species was not observed in the 
Rosemont area during surveys conducted by Russell et al. (1978). This species has been observed in the 
past outside the analysis area in portions of Cienega Creek.  
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It is expected that this species would not be directly impacted by this project, but rather could be present 
in downstream riparian woodland habitats within Davidson Canyon. At this time, it is unclear what 
impacts may occur to individuals of this species that may potentially be using riparian woodland portions 
of the analysis area downstream from the proposed mine. Impacts may potentially occur to any 
individuals of this species present in the analysis area. Any individuals present in the analysis area outside 
of the mine footprint may experience indirect effects from groundwater drawdown, noise, vibrations, and 
light to suitable habitat, including a decrease in its prey base and habitat conversion. 



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 



VARIED BUNTING (PASSERINA VERSICOLOR) 



In Arizona, the Varied Bunting typically inhabits brushy arid slopes, canyon, and dry washes, with the 
majority occurring along drainage edges containing mesquite and netleaf hackberry (Corman and Wise-
Gervais 2005). The majority of Varied Buntings do not arrive in Arizona until mid-May, occasionally as 
early as late April (Corman and Wise-Gervais 2005). Egg-laying probably begins around mid-July, 
coinciding with the first significant summer monsoon event, but can be delayed until mid-August during 
dry years. Nests in Arizona are often constructed in velvet mesquite, desert hackberry, catclaw acacia, and 
graythorn. Varied Buntings are considered locally uncommon to common in the state at elevations 
ranging from 1,350 to 5,100 feet. During the Arizona Breeding Bird Atlas period, they were most 
abundant on the lower slopes of the Santa Rita Mountains, south to Patagonia and Nogales, and west 
along the Mexican border to the slopes of the Baboquivari Mountains (Corman and Wise-Gervais 2005).  



The Varied Bunting occurs in southern Arizona, southern Texas, southern New Mexico, and south 
through Mexico and into Central America (NatureServe 2010); it is ranked by NatureServe as G5 
(Globally Secure), N4 (Nationally Apparently Secure), and S3 (Vulnerable) in the state of Arizona. This 
species occurs in Cochise, Pima, and Santa Cruz counties within Arizona (NatureServe 2010). Threats to 
this species are not well documented. This species was observed in the Rosemont area during surveys 
conducted by Russell et al. (1978:191); they refer to it as a “rare and local summer resident in lower 
riparian habitats.” 



Impacts may potentially occur to any individuals of this species present in the analysis area. Any 
individuals present within the footprint of the mine infrastructure (including the pit, buildings, roads, 
tailings or waste piles, etc.), or in the path of either the water or transmission lines, would be either 
crushed or forced to relocate. Any individuals present in the analysis area outside of the mine footprint 
may experience indirect effects from groundwater drawdown, noise, vibrations, and light to suitable 
habitat, including a decrease in food availability and habitat conversion. 



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 



VIOLET-CROWNED HUMMINGBIRD (AMAZILIA VIOLICEPS) 



The Violet-crowned Hummingbird is most frequently observed in desert foothill drainages and lower 
mountain canyons with an abundance of broadleaf trees, usually Arizona sycamore (Corman and Wise-
Gervais 2005). Although they are primarily only summer residents in southeastern Arizona, they have 
become increasingly regular in recent years as a very sparse winter visitor. During the Arizona Breeding 
Bird Atlas period, Violet-crowned Hummingbirds were found nesting locally at elevations ranging from 
3,850 to 5,800 feet (Corman and Wise-Gervais 2005). They were most abundant in Guadalupe Canyon, in 
the Mule Mountains near Bisbee, and along Sonoita Creek near Patagonia. They remain rare annual 
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summer visitors in the Chiricahua, Huachuca, and Santa Rita mountains (Corman and Wise-Gervais 
2005).  



The Violet-crowned Hummingbird occurs in southern Arizona, southern New Mexico, and south through 
western Mexico (NatureServe 2010); it is ranked by NatureServe as G5 (Globally Secure), N3 (Nationally 
Vulnerable), and S3 (Vulnerable) in the state of Arizona. This species occurs in Cochise, Graham, and 
Santa Cruz counties within Arizona (NatureServe 2010). The major documented threats to this species 
include grazing, urban development, and the alteration or elimination of riparian habitat (AGFD 
2002g).This species was not observed in the Rosemont area during surveys conducted by Russell et al. 
(1978). 



Impacts may potentially occur to any individuals of this species present in the analysis area. Any 
individuals present within the footprint of the mine infrastructure (including the pit, buildings, roads, 
tailings or waste piles, etc.), or in the path of either the water or transmission lines, would be either 
crushed or forced to relocate. Any individuals present in the analysis area outside of the mine footprint 
may experience indirect effects from groundwater drawdown, noise, vibrations, and light to suitable 
habitat, including a decrease in food availability and habitat conversion. 



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 



WESTERN YELLOW-BILLED CUCKOO (COCCYZUS AMERICANUS 
OCCIDENTALIS) 



The Western Yellow-billed Cuckoo (Coccyzus americanus) is a candidate for federal listing as threatened 
or endangered. According to USFWS, listing as a Distinct Vertebrate Population Segment west of the 
crest of the Rocky Mountains is warranted but precluded by higher-priority listing actions (USFWS 
2001a). Currently, there is a lack of agreement concerning the taxonomy of Yellow-billed Cuckoo. Two 
subspecies of Yellow-billed Cuckoo, Western (Coccyzus americanus occidentalis) and Eastern (C. a. 
americanus) subspecies, were originally described (USFWS 2001a). The distinction between the two, 
which has been recognized for most of the past century, was based on size and coloration (the western 
subspecies being slightly larger and grayer). Although several authors have questioned the separation (see 
USGS 2008), few data were presented until Banks (1988), who concluded that populations west of the 
Rocky Mountains have slightly greater average wing lengths than those of eastern America but that the 
difference was not sufficient for taxonomic recognition and that the species is best considered monotypic. 
Morphological differences between Western and Eastern Yellow-billed Cuckoos were again described by 
Franzreb and Laymon (1993).  



The loss, degradation, and fragmentation of riparian habitat have been identified as the primary causes of 
Yellow-billed Cuckoo declines in the western United States (USFWS 2001b). Estimates of riparian 
habitat losses are 90% to 95% for Arizona, 90% for New Mexico, 90% to 99% for California, and more 
than 70% nationwide.  



In the arid Southwest, Yellow-billed Cuckoos are primarily restricted to dense, multi-structured native 
riparian woodlands along rivers and streams, and damp thickets with high humidity (Corman and Wise-
Gervais 2005). Suitable habitat in the Southwest is limited to narrow, often widely separated patches. By 
contrast, habitat for Yellow-billed Cuckoo in the eastern United States consists of parks, riparian 
woodlands, and other deciduous woodlands (USFWS 2001b). In Arizona, 68% of Yellow-billed Cuckoos 
observed during preparation of the Arizona Breeding Bird Atlas were in lowland riparian woodlands, 
often containing a combination of Fremont cottonwood, willow, velvet ash, Arizona walnut, mesquite, 
and tamarisk. In southeastern Arizona, however, they were often found nesting along intermittent 
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drainages with dense stands of velvet mesquite and netleaf hackberry (Corman and Wise-Gervais 2005). 
They are infrequently encountered along higher mountain drainages where Arizona sycamore or Arizona 
alder are the dominant riparian species. Dense understory foliage appears to be an important factor in nest 
site selection, while cottonwood trees are an important foraging habitat in areas where the species has 
been studied in California (USFWS 2001b).  



In Arizona, Yellow-billed Cuckoo is one of the latest spring migrants to arrive on the breeding grounds 
(Corman and Wise-Gervais 2005). A few individuals arrive in mid- to late May, but most do not arrive 
until mid-June, with some migrants arriving as late as early July. Peak nesting activity in Arizona 
typically occurs from July to early August and continues through August and often into early September. 
This is likely in response to the increased food resources and higher humidity associated with the summer 
monsoon rains. The majority of yellow-billed cuckoo nests in Arizona have been located in willows, but 
nests have also been found in cottonwood, sycamore, alder, mesquite, hackberry, and tamarisk. Few 
yellow-billed cuckoos remain in Arizona after mid-September. 



The incubation period for Yellow-billed Cuckoo is nine to 11 days, and young leave the nest at seven to 
nine days old (Corman and Wise-Gervais 2005). Yellow-billed Cuckoos typically produce one or two 
broods per season, although many late nests may follow failed earlier attempts. 



Yellow-billed Cuckoos breed throughout the eastern and central United States and the southern edge of 
Canada, south to northern Mexico, and locally west of the Continental Divide to California (Corman and 
Wise-Gervais 2005). They winter primarily in South America (American Ornithologists’ Union 1998). In 
the western United States, Yellow-billed Cuckoo was historically widespread and locally common in 
California and Arizona; locally common in a few river reaches in New Mexico; common very locally in 
Oregon and Washington; generally local and uncommon in scattered drainages of the arid and semiarid 
portions of western Colorado, western Wyoming, Idaho, Nevada, and Utah; and, probably uncommon and 
very local in British Columbia (USFWS 2001b). The last confirmed breeding records were 1920 in 
British Columbia, the 1930s in Washington, the 1940s in Oregon, and the 1950s in California north of the 
Sacramento Valley (USGS 2008). Currently, the only known breeding populations of what is considered 
the Western Yellow-billed Cuckoo are in California, Arizona, and western New Mexico (USGS 2008). In 
1977, it was estimated that a total of only 205 to 214 pairs were extant, with more than one-half of these 
along the lower Colorado River and 35 to 60 pairs along the Sacramento River in California (Gaines and 
Laymon 1984). In the eastern United States, however, Yellow-billed Cuckoo is still a relatively common 
breeding bird, although regional declines have occurred (USFWS 2001b).  



In Arizona, the Yellow-billed Cuckoo was once considered a fairly common to common breeding species 
within riparian forests dominated by cottonwood, willow, and/or mesquite throughout the state (Johnson 
et al. 2006). Although Arizona probably contains the largest remaining cuckoo population among states 
west of the Rocky Mountains, the population has reportedly declined significantly in distribution and 
abundance over the past 80 years (Corman and Wise-Gervais 2005). During preparation of the Arizona 
Breeding Bird Atlas, nesting birds were found to be concentrated in western, central, and southeastern 
Arizona (Corman and Wise-Gervais 2005). According to Corman and Wise-Gervais (2005), cuckoos 
were found along most of the 25 drainages where they were reported historically but are now much more 
local in distribution. The highest concentrations in the state were found along the Agua Fria, San Pedro, 
upper Santa Cruz, and Verde river drainages and Cienega and Sonoita creeks. All records were from 
below 5,000 feet amsl.  



Population declines in Arizona have been reported by several researchers, and declines apparently have 
been most significant along the Gila and lower Colorado rivers (Corman and Wise-Gervais 2005). Along 
the lower Colorado River Valley, the first detailed Yellow-billed Cuckoo census was conducted between 
1975 and 1979. In 1976, 242 cuckoos were estimated along the lower Colorado River main stem and 208 











 



69 



at Bill Williams Delta (Rosenberg et al. 1991). In 1986, however, Rosenberg et al. (1991) reported a 93% 
decline in cuckoo numbers along the lower Colorado River main stem and a 71%–75% decline at Bill 
Williams Delta. Formal surveys for Yellow-billed Cuckoo were initiated in Arizona in 1998 (USGS 
2008). In 1998, 168 Yellow-billed Cuckoo pairs and 80 single birds were located in Arizona during a 
statewide survey that covered 426 km (265 miles) of river and creek bottoms (USFWS 2001b). Cuckoo 
numbers in 1998 were considered substantially less than some previous estimates for Arizona. In 2005, 
Johnson et al. (2006) surveyed the lower Colorado and Gila rivers in La Paz and Yuma counties and had 
only 33 detections and one confirmed pair.  



In 1999, a minimum of three Yellow-billed Cuckoos were detected calling along lower Cienega Creek at 
the “Davidson Canyon confluence” (Corman and Magill 2000:45). It is unclear whether these detections 
were from the area immediately up- or downstream of the Davidson Canyon confluence, or whether both 
up- and downstream areas were included in the survey area. This species was observed in the Rosemont 
area during surveys conducted by Russell et al. (1978). In either case, yellow-billed cuckoo has the 
potential to occur in the analysis area.  



It is expected that this species would not be directly impacted by this project, but rather could be present 
in downstream riparian woodland habitats within Davidson Canyon. At this time, it is unclear what 
impacts may occur to individuals of this species that may potentially be using riparian woodland portions 
of the analysis area downstream from the proposed mine. Any individuals present in the analysis area 
outside of the mine footprint may experience indirect effects from groundwater drawdown, noise, 
vibrations, and light to suitable habitat, including a decrease in food availability and habitat conversion. 



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 



WHISKERED SCREECH-OWL (MEGASCOPS TRICHOPSIS) 



At the north end of their range, the Whiskered Screech-owl is closely associated with habitats that contain 
dense stands of Madrean evergreen oaks (Corman and Wise-Gervais 2005). In general, this owl prefers 
higher elevations and denser forests and woodlands than do Western Screech-owls. Whiskered Screech-
owls are non-migratory, with calling beginning in late February, and egg-laying as early as April 10 (most 
clutches were laid from mid-April to early May). Nests are most commonly located in Arizona sycamore 
trees in many southeastern Arizona mountain canyons (Corman and Wise-Gervais 2005). This owl is 
considered locally common to abundant at elevations ranging primarily from 5,000 to 7,600 feet in the 
Baboquivari Mountains in the west, north to the Santa Catalina Mountains, and east to the Chiricahua 
Mountains (Corman and Wise-Gervais 2005).  



The Whiskered Screech-owl occurs in southern Arizona, southern New Mexico, and south through 
Mexico and into Central America (NatureServe 2010); it is ranked by NatureServe as G5 (Globally 
Secure), N4 (Nationally Apparently Secure), and S5 (Secure) in the state of Arizona. This species occurs 
in Cochise, Pima, and Santa Cruz counties within Arizona (Corman and Wise-Gervais 2005). Threats to 
this species are not well documented. This species was not observed in the Rosemont area during surveys 
conducted by Russell et al. (1978). 



Impacts may potentially occur to any individuals of this species present in the analysis area. Any 
individuals present within the footprint of the mine infrastructure (including the pit, buildings, roads, 
tailings or waste piles, etc.), or in the path of either the water or transmission lines, would be either 
crushed or forced to relocate. Any individuals present in the analysis area outside of the mine footprint 
may experience indirect effects from groundwater drawdown, noise, vibrations, and light to suitable 
habitat, including a decrease in its prey base and habitat conversion. 
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For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 



Fish 
The following sensitive fish species are known to occur, or have suitable habitat present, within the 
analysis area. 



LONGFIN DACE (AGOSIA CHRYSOGASTER; ALSO BLM SENSITIVE) 



The Longfin Dace can range from intermittent, hot, low-desert streams (desert scrub) to clear, cool brooks 
at higher elevations (up to the lower end of conifer woodlands), generally below 4,900 feet, but they have 
been recorded up to 6,700 feet (AGFD 2006h). This fish tends to occupy relatively small or medium-sized 
streams with sandy or gravely bottoms and eddies or pools near overhanging banks or other cover, usually 
in water less than 0.6 feet deep and less than 75°F, but they can be tolerant of high temperatures and low 
dissolved oxygen (AGFD 2006h). Their diet can be highly variable among populations in different areas, 
but they are omnivorous and opportunistic, feeding primarily on detritus during the daylight when 
resources are abundant but may also feed on various aquatic invertebrates, zooplankton, and algae, 
depending on availability (AGFD 2006h). This species is highly susceptible to predation; thus, removal of 
non-native species, including crayfish, from their habitat is important to the long-term survival of this 
species in the state (AGFD 2006h). 



The Longfin Dace occurs in aquatic habitats within Arizona, New Mexico, Utah, Nevada, and Mexico 
(NatureServe 2010); it is ranked by NatureServe as G4–T3–T4 (Globally Vulnerable to Apparently 
Secure), N3–N4 (Nationally Vulnerable to Apparently Secure), and S3–S4 (Vulnerable to Apparently 
Secure) in the state of Arizona. This species occurs in nearly every county within Arizona (NatureServe 
2010). The greatest threats to this fish are any activities that alter the flow or quality of water, including 
flood control, groundwater pumping, and irrigation practices particularly for this species, and presumably 
including the alteration or elimination of aquatic habitat from damming, diversions, groundwater 
pumping, dewatering activities, etc.; and the presence of invasive species such as the red shiner and 
crayfish (AGFD 2006h). 



This species was not observed in the Rosemont area during surveys conducted by Lowe and Johnson 
(1978). Longfin Dace has been reported in relatively large numbers in the analysis area and elsewhere in 
the Cienega Creek Natural Preserve (Marsh and Kesner 2008; USFWS 2005, 2006). In 2005 and 2006, 
Longfin Dace was considered “numerous” in stream reaches #2 and #3 (USFWS 2005, 2006). In 2007, 
during the previously described U.S. Bureau of Reclamation fish surveys, Longfin Dace were collected at 
stations #1 and #2 (Marsh and Kesner 2008).  



Thus, all alternatives except the No-Action Alternative could result in potential indirect downstream 
impacts to Longfin Dace. Impacts may potentially occur to any individuals of this species present in the 
analysis area. Because of the potential for groundwater drawdown and decreased stream, seep, and spring 
flows, it is possible that any individuals present in Davidson Canyon or other downstream waterways 
potentially impacted by this project could experience a decrease or loss of suitable habitat. At this time, it 
is unclear what impacts may occur to individuals of this species that may potentially be present in 
portions of the analysis area downstream from the proposed mine. 



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 
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Invertebrates 
The following sensitive invertebrate species are known to occur, or have suitable habitat present, within 
the analysis area. 



CESTUS SKIPPER (ATRYTONOPSIS CESTUS) 



This dark, medium-sized skipper has been documented within gullies and canyons from upper Sonoran 
grassy thorn forests and open woodlands in the Atascosa, Tumacacori, Santa Catalina, Galiuro, and 
Baboquivari mountains (AGFD 2002i; Bailowitz and Brock 1991). The larvae of this butterfly likely feed 
on a variety of grasses and sedges (specific hosts are currently unknown), while the adults are primarily 
nectivorous (AGFD 2002i). 



The Cestus Skipper occurs in Arizona and Mexico (NatureServe 2010); it is ranked by NatureServe as 
G3–G4 (Globally Vulnerable to Apparently Secure), N1–N3 (Nationally Critically Imperiled to 
Vulnerable), and not ranked in the state of Arizona.  



This species is thought to occur in Pima, Santa Cruz, and Graham counties within Arizona (NatureServe 
2010). Bailowitz and Brock (1991) state that this species is also expected in the lower Santa Ritas, where 
the Sonoran Desert meets grasslands, in rocky areas. This description matches habitat found in the 
Rosemont area, west side of the ridge, as well as downstream in Davidson Canyon, so the species is 
possibly present. There are no known surveys for the species near the project area. The main threat to this 
species is that it is critically imperiled globally because of its extreme rarity (AGFD 2002i). 



Impacts may potentially occur to any individuals of this species present in the analysis area. Any 
individuals present within the footprint of the mine infrastructure (including the pit, buildings, roads, 
tailings or waste piles, etc.), or in the path of either the water or transmission lines, would be either 
crushed or forced to relocate. Any individuals present in the analysis area outside of the mine footprint 
may experience indirect effects from groundwater drawdown, noise, vibrations, and light to suitable 
habitat, including a decrease in food availability and habitat conversion. 



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 



Mammals 
All bat species are protected by Arizona State Law, any bats residing in caves or caverns are protected by 
AGFD under ARS 13-3702 and bats are protected by AGFD under Arizona State Law from “take” as 
defined by ARS 17-101. The following sensitive mammal species are known to occur, or have suitable 
habitat present, within the analysis area. 



ALLEN’S BIG-EARED BAT (IDIONYCTERIS PHYLLOTIS; ALSO BLM SENSITIVE) 



Allen’s Big-eared Bats appear to range across most of Arizona but are not known from the southwestern 
deserts; most Arizona specimens have been taken from the southern Colorado Plateau, the Mogollon Rim, 
and adjacent mountain ranges (AGFD 2001q). These insectivorous bats are often netted along streams or 
over ponds and have been taken in Arizona most often in ponderosa pine, pinyon-juniper, and Mexican 
woodland, but as high as white fir and as low as Mojave desertscrub (Hoffmeister 1986). This bat seems 
to mostly be a dweller in forested zones, from the pine zone down to the riparian forests of sycamores, 
cottonwoods, and walnuts (New Mexico Department of Game and Fish [NMDGF] 2008a). This bat is 
considered critically imperiled in Arizona and New Mexico as a result of habitat destruction and/or 
modification by partial blocking or improper gating, mine closures for hazard abatement, and renewal of 
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mining activity at previously abandoned mine sites (Forest Service 2007a). Human disturbance in existing 
roosts can cause abandonment of roost and/or negatively affect reproductive success (Forest Service 
2007a).  



The Allen’s Big-Eared Bat occurs in Arizona, California, Nevada, New Mexico, Utah, and Mexico 
(NatureServe 2010); it is ranked by NatureServe as G3–G4 (Globally Vulnerable to Apparently Secure), 
N3–N4 (Nationally Vulnerable to Apparently Secure), and S2–S3 (Imperiled to Vulnerable) in the state of 
Arizona. This species occurs in Apache, Cochise, Coconino, Gila, Graham, Mohave, Navajo, and 
Yavapai counties within Arizona (NatureServe 2010). The main threats to this species include 
recreational entry into occupied cave/mine roosting sites, active mining in occupied tunnels, vandalism or 
closure of abandoned mines used as maternity roosts, and timber management practices that reduce the 
availability of large pine snags for roosting (NatureServe 2010). No Allen’s Big-eared Bats were detected 
during bat surveys of the project area and vicinity conducted in 2008 (WestLand 2009c), 2009 (WestLand 
2009d), or the mid-1970s (Roth 1978).  



Impacts may potentially occur to any individuals of this species present in the analysis area. Any 
individuals present within the footprint of the mine infrastructure (including the pit, buildings, roads, 
tailings or waste piles, etc.), or in the path of either the water or transmission lines, would be either 
crushed or forced to relocate. Any individuals present in the analysis area outside of the mine footprint 
may experience indirect effects from groundwater drawdown, noise, vibrations, and light to suitable 
habitat, including a decrease in food availability, roosts, and habitat conversion. 



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 



ARIZONA SHREW (SOREX ARIZONAE)  



The Arizona shrew is found primarily in rocky, narrow canyons with riparian areas bordered by pine-oak 
forests, usually near surface water (Van Pelt 1999). Dense leaf litter and downed logs provide cover for 
foraging insectivorous shrews (Van Pelt 1999). The shrew mainly feeds on insects, but this voracious 
eater will consume anything it can subdue, including earthworms, centipedes, snails, mice, and sometimes 
other shrews. The shrew locates prey by using echolocation; the high clicks can confuse prey, making 
them easier to capture. The species also has mildly venomous saliva, which helps it overpower larger prey 
such as mice (Van Pelt 1999). Within Arizona, this species occupies habitat in the Huachuca, Santa Rita, 
and Chiricahua mountains of southeastern Arizona (Van Pelt 1999). The Arizona shrew is included on the 
AGFD draft list of Wildlife of Special Concern and is also listed as Sensitive by the Forest Service. The 
Arizona shrew is sensitive to habitat loss and degradation related to livestock grazing and development of 
recreation sites; the shrew appears to have very narrow habitat requirements, and disturbance may 
seriously jeopardize this species (NMDGF 2008d).  



The Arizona shrew occurs in southeastern Arizona, southwestern New Mexico, and northern Mexico 
(NatureServe 2010); it is ranked by NatureServe as G3 (Globally Vulnerable), N2–N3 (Nationally 
Imperiled to Vulnerable), and S2 (Imperiled) in the state of Arizona. This species occurs in Pima, Santa 
Cruz, and Cochise counties within Arizona (NatureServe 2010). This shrew is potentially threatened by 
the removal of downed woody debris through understory clearing and firewood collection, intense 
ground-burning fires that remove ground structure, and livestock grazing and development of recreation 
sites (NatureServe 2010). This species was not observed in the Rosemont area during surveys conducted 
by Roth (1978). 



Impacts may potentially occur to any individuals of this species present in the analysis area. Any 
individuals present within the footprint of the mine infrastructure (including the pit, buildings, roads, 
tailings or waste piles, etc.), or in the path of either the water or transmission lines, would be either 
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crushed or forced to relocate. Any individuals present in the analysis area outside of the mine footprint 
may experience indirect effects from groundwater drawdown, noise, vibrations, and light to suitable 
habitat, including a decrease in food availability and habitat conversion. 



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 



CALIFORNIA LEAF-NOSED BAT (MACROTUS CALIFORNICUS) 



This relatively large bat is found throughout nearly the entire state of Arizona, although typically found 
south of the Mogollon Plateau, and is considered to be a year-round resident in Arizona not known to 
hibernate or migrate (AGFD 2001r). The primary summer and winter range is essentially the same for this 
bat, typically Sonoran and Mojave desertscrub, primarily roosting in mines, caves, and rock shelters, 
usually preferring roost sites with large areas of ceiling and flying space (AGFD 2001r). All Arizona 
records are from below 4,000 feet amsl; most records are below 2,500 feet amsl (AGFD 2001r). NMDGF 
(2008b) reports that California Leaf-nosed Bats have been observed contacting the surface of wildlife 
water holes in southwestern Arizona, when they have appeared to be drinking rather than feeding at the 
water’s surface. One of the primary threats to this species is habitat destruction related to mine closures 
and renewed mining (Forest Service 2007a).  



The California Leaf-nosed Bat occurs in Arizona, California, Nevada, and Mexico (NatureServe 2010); it 
is ranked by NatureServe as G4 (Globally Apparently Secure), N3–N4 (Nationally Vulnerable to 
Apparently Secure), and S3 (Vulnerable) in the state of Arizona. This species occurs in nearly every 
county within Arizona (NatureServe 2010). The main threats to this species include human disturbance to 
roosting sites, active mining, closure of abandoned mines used as maternity roosts, and habitat destruction 
and modification (AGFD 2001r; NatureServe 2010). No California Leaf-nosed Bats were confirmed 
(although this species was suspected at one site within the Rosemont Holdings) during bat surveys of the 
project area and vicinity conducted in 2008 (WestLand 2009c) and 2009 (WestLand 2009d); none were 
detected during surveys of the area in the mid-1970s (Roth 1978). 



Impacts may potentially occur to any individuals of this species present in the analysis area. Any 
individuals present within the footprint of the mine infrastructure (including the pit, buildings, roads, 
tailings or waste piles, etc.), or in the path of either the water or transmission lines, would be either 
crushed or forced to relocate. Any individuals present in the analysis area outside of the mine footprint 
may experience indirect effects from groundwater drawdown, noise, vibrations, and light to suitable 
habitat, including a decrease in food availability, roosts, and habitat conversion. 



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 



COCKRUM’S DESERT SHREW (NOTIOSOREX COCKRUMI) 



The Forest Service (2009n) lists this rodent species as sensitive because it is a rare endemic of 
southeastern Arizona Madrean evergreen woodlands and semidesert grasslands and has a limited 
distribution (as currently known). Baker et al. (2003) determined that there was sufficient DNA evidence 
to consider this previously unrecognized shrew species as being distinct from Notiosorex crawfordi. Its 
range covers at least southeastern and south-central Arizona south into central Sonora, Mexico; however, 
its actual range may be larger, as genetic data are not available for specimens collected in Nevada, 
California, and Colorado (Baker et al. 2003). Careful identification is necessary in southeastern Arizona, 
where both N. crawfordi and N. cockrumi are sympatric (Baker et al. 2003).  
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The Cockrum’s Desert Shrew occurs in Arizona and Mexico (NatureServe 2010); it is not yet ranked by 
NatureServe globally, nationally, or in the state of Arizona. This species is thought to only occur in 
Cochise and Pima counties within Arizona (NatureServe 2010). Threats to this species are not well 
documented. 



Shrews are poorly sampled by live traps, and Roth (1978) did not use pitfall traps to survey for mammals, 
which is effective for shrews. He did, however, mention that Notiosorex “crawfordi” were collected on 
the nearby Davidson Ranch. He also mentioned this “species” is most abundant in desert grassland 
situations. The problem lies with the fact that N. cockrumi was not described until later (Baker 2003), so it 
is not known if the resident species is N. cockrumi and/or crawfordi, but it seems likely both are 
sympatric in the Rosemont area. Roth failed to use methods that target shrews. This species is poorly 
known, so it seems unlikely it would be seriously considered for federal listing (the FWS does not list 
species with insufficient information). Also, it is probably widespread enough that even if the local 
population were lost due to the proposed mining activity, there would not be a loss of population viability. 



Impacts may potentially occur to any individuals of this species present in the analysis area. Any 
individuals present within the footprint of the mine infrastructure (including the pit, buildings, roads, 
tailings or waste piles, etc.), or in the path of either the water or transmission lines, would be either 
crushed or forced to relocate. Any individuals present in the analysis area outside of the mine footprint 
may experience indirect effects from groundwater drawdown, noise, vibrations, and light to suitable 
habitat, including a decrease in food availability and habitat conversion. 



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of population viability. 



FULVOUS HARVEST MOUSE (REITHRODONTOMYS FULVESCENS) 



This strictly nocturnal reddish brown harvest mouse is found in grassy or weedy areas, usually with 
shrubs, and in arid inland valleys in southeastern Arizona (Enature 2007). In Arizona, the Fulvous 
Harvest Mouse is typically found on grassy slopes and alluvial fans, usually where there are scattered 
oaks or other deciduous trees, in the southernmost part of Arizona east of Altar Wash, occurring in 
Cochise, Pima, and Santa Cruz counties (Hoffmeister 1986; NMDGF 2008c). This species has been 
observed in short-grass areas on grassy hillsides with grama and other grasses and scatterings of 
beargrass, mesquite, oaks, and yucca; open thickets of mimosa; the grassy, rocky alluvial fans of oak- and 
pinyon-covered canyons; and in areas of thick grass interspersed with large mesquites (Hoffmeister 
1986). This species appears to often use the runways created by yellow-nosed cotton rats (Hoffmeister 
1986). In regions where it overlaps the range of Plains Harvest Mouse, this species chooses areas with 
less cover (Enature 2007). This species is considered critically imperiled in New Mexico and is listed as 
sensitive by the Forest Service because it is highly sensitive to degradation of mesic, dense grassland 
habitat and has limited distribution (Forest Service 2007a).  



The Fulvous Harvest Mouse occurs in Arizona, New Mexico, Texas, Oklahoma, Kansas, Missouri, 
Arkansas, Louisiana, Mississippi, and south through Mexico into Central America (NatureServe 2010); it 
is ranked by NatureServe as G5 (Globally Secure), N5 (Nationally Secure), and S4 (Apparently Secure) 
in the state of Arizona. This species historically occurred in Cochise, Pima, and Santa Cruz counties 
within Arizona but is currently thought to be possibly extirpated from each of these counties (NatureServe 
2010). Threats to this species are not well documented. This species was detected during surveys of the 
area that occurred during the mid-1970s (Roth 1978:208), and it was referred to as being “relatively 
uncommon in the Rosemont area. Specimens were taken in small patches of sheltered grassland.”  



Impacts may potentially occur to any individuals of this species present in the analysis area. Any 
individuals present within the footprint of the mine infrastructure (including the pit, buildings, roads, 
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tailings or waste piles, etc.), or in the path of either the water or transmission lines, would be either 
crushed or forced to relocate. Any individuals present in the analysis area outside of the mine footprint 
may experience indirect effects from groundwater drawdown, noise, vibrations, and light to suitable 
habitat, including a decrease in food availability and habitat conversion. 



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 



GREATER WESTERN MASTIFF BAT (EUMOPS PEROTIS CALIFORNICUS) 



The largest bat in the United States, the Greater Western Mastiff Bat has been found in all Arizona 
counties except Yavapai, Navajo, Apache, and Santa Cruz and is considered to be a year-round resident in 
Arizona, based on collections or calls heard during every month except for January (AGFD 2002j). This 
species is typically found in lower and upper Sonoran desertscrub near cliffs, preferring rugged rocky 
canyons with abundant crevices (AGFD 2002j). These bats prefer to crowd into tight crevices, with 
colonies often wedging themselves in the backs of considerably narrow cracks or crevices up to 10 or 
more feet deep (AGFD 2002j). This species is listed as sensitive by the Forest Service and is considered 
critically imperiled in Arizona because of decreasing numbers and distribution and severe limitations 
related to the availability of drinking water; therefore, it is no longer found in historic sites, and overall 
populations appear to be in decline (Forest Service 2007a). This species is mostly threatened by 
urban/suburban expansion and activities that destroy or disturb cliff habitat (Forest Service 2007a).  



The Greater Western Mastiff Bat occurs in Arizona, California, Nevada, Texas, and Mexico (NatureServe 
2010); it is ranked by NatureServe as G5–T4 (Globally Apparently Secure), N3 (Nationally Vulnerable), 
and S3 (Vulnerable) in the state of Arizona. This species occurs in nearly every county within Arizona 
(NatureServe 2010). The main threats to this species relate to the vulnerability of maternity colonies and 
include any decreases in available drinking water, urbanization, recreational climbing, activities that 
destroy cliff habitat, grazing, and pest control (AGFD 2002j). No Greater Western Mastiff Bats were 
detected during bat surveys of the project area and vicinity conducted in 2008 (WestLand 2009c), 2009 
(WestLand 2009d), or the mid-1970s (Roth 1978). 



Impacts may potentially occur to any individuals of this species present in the analysis area. Any 
individuals present within the footprint of the mine infrastructure (including the pit, buildings, roads, 
tailings or waste piles, etc.), or in the path of either the water or transmission lines, would be either 
crushed or forced to relocate. Any individuals present in the analysis area outside of the mine footprint 
may experience indirect effects from groundwater drawdown, noise, vibrations, and light to suitable 
habitat, including a decrease in food availability, roosts, and habitat conversion. 



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 



HOODED SKUNK (MEPHITIS MACROURA MILLERI) 



In Arizona, the primarily insectivorous Hooded Skunk is typically found in sycamore, cottonwood, and 
rabbitbrush riparian habitats in the southeast quarter of the state, extending northward as far as Camp 
Verde and northern Greenlee County (NMDGF 2008d; Hoffmeister 1986). Hooded Skunks seem to prefer 
rocky slopes, bases of cliffs, or rocky sides of arroyos at intermediate elevations above the deserts but not 
in the highest mountains; most have been observed in desertscrub communities and in areas where one 
would expect to encounter cotton rats (Hoffmeister 1986). The Hooded Skunk is considered imperiled in 
New Mexico forests and is listed as sensitive by the Forest Service because of its restricted distribution, 
conversion of low-elevation riparian habitats to urban and agricultural lands, and indeterminate amount of 
trapping and poisoning (Forest Service 2007a).  
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The Hooded Skunk occurs in Arizona, New Mexico, Texas, and south through Mexico and into Central 
America (NatureServe 2010); it is ranked by NatureServe as G5 (Globally Secure), N4 (Nationally 
Apparently Secure), and S4 (Apparently Secure) in the state of Arizona. This species occurs in most of 
the counties within Arizona (NatureServe 2010). Threats to this species are not well documented. This 
species was not detected during surveys of the area that occurred during the mid-1970s (Roth 1978), 
although the author felt that it was likely that the species occurred in the Rosemont area at least 
occasionally. 



Impacts may potentially occur to any individuals of this species present in the analysis area. Any 
individuals present within the footprint of the mine infrastructure (including the pit, buildings, roads, 
tailings or waste piles, etc.), or in the path of either the water or transmission lines, would be either 
crushed or forced to relocate. Any individuals present in the analysis area outside of the mine footprint 
may experience indirect effects from groundwater drawdown, noise, vibrations, and light to suitable 
habitat, including a decrease in food availability and habitat conversion. 



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 



MERRIAM’S MOUSE (PEROMYSCUS MERRIAMI) 



Merriam’s Mouse occupies south-central Arizona south through Sonora, Mexico, to central Sinaloa, 
Mexico. Within Arizona, Merriam’s Mouse is found in Pima, Pinal, and Santa Cruz counties (AGFD 
2001s). Merriam’s Mouse usually inhabits riparian or low desert habitats, particularly mesquite bosque 
containing dense brush, at elevations ranging from 1,600 to 3,850 feet (AGFD 2001s). This mouse is 
usually found in thick stands of mesquite with cholla, prickly pear, paloverde, and grasses, where it feeds 
mostly on fruits, flowers, and seeds, while also occasionally feeding on some insects and green vegetation 
(AGFD 2001s; Hoffmeister 1986; NMDGF 2008e). The population status of Merriam’s Mouse is 
currently unknown. However, one recent study of Merriam’s Mouse within Pima County concluded that 
P. merriami is not uncommon in the appropriate mesquite-dominated habitat (SWCA 2005).  



Merriam’s Mouse occurs in Arizona and Mexico (NatureServe 2010); it is ranked by NatureServe as G5 
(Globally Secure), N2 (Nationally Imperiled), and S2 (Imperiled) in the State of Arizona. This species 
occurs in Pima, Pinal, and Santa Cruz counties within Arizona (AGFD 2001s). Merriam’s Mouse is 
potentially threatened by channelization, alteration, or destruction of permanent and intermittent riparian 
areas, including adjacent areas of desertscrub; the loss of mesquite stands as a result of cutting for 
firewood; and grazing by livestock (AGFD 2001s). This species was not observed in the Rosemont area 
during surveys conducted by Roth (1978). 



Impacts may potentially occur to any individuals of this species present in the analysis area. Any 
individuals present in the analysis area outside of the mine footprint may experience indirect effects from 
groundwater drawdown, noise, vibrations, and light to suitable habitat, including a decrease in food 
availability and habitat conversion. 



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 



MEXICAN LONG-TONGUED BAT (CHOERONYCTERIS MEXICANA) 



The Mexican long-tongued bat typically occurs in mesic areas within canyons of mixed oak-conifer 
forests or semi-desert grasslands at elevations ranging from 2,540 to 7,320 feet (AGFD 2006g). These 
bats typically feed on nectar and pollen (especially from paniculate agaves), preferring to roost in the 
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dimly lit areas often near the entrance of caves and abandoned mines, also sometimes found in shallow 
caves or rock shelters (AGFD 2006g).  



The Mexican long-tongued bat occurs in southern California, southern Arizona, southwestern New 
Mexico, the southern tip of Texas, and south through most of Mexico and into Central America 
(NatureServe 2010); it is ranked by NatureServe as G4 (Globally Apparently Secure), N2 (Nationally 
Imperiled), and S3 (Vulnerable) in the state of Arizona. This species occurs in Cochise, Coconino, 
Graham, Pima, Pinal, and Santa Cruz counties within Arizona, although it is believed to be extirpated or 
possibly extirpated from Pinal County (NatureServe 2010). The main threat to the Mexican long-tongued 
bat is the loss of food supplies (nectar and pollen of agave and columnar cactus) caused by development, 
ranching practices, harvesting, or any activities that disturb agave and/or columnar cactus populations 
(NatureServe 2010). Mexican long-tongued bats were found at several sites during bat surveys of the 
project area and vicinity conducted in 2008 and 2009 (WestLand 2009a, 2009b). 



Impacts may potentially occur to any individuals of this species present in the analysis area. Any 
individuals present within the footprint of the mine infrastructure (including the pit, buildings, roads, 
tailings or waste piles, etc.), or in the path of either the water or transmission lines, would be either 
crushed or forced to relocate. Any individuals present in the analysis area outside of the mine footprint 
may experience indirect effects from groundwater drawdown, noise, vibrations, and light to suitable 
habitat, including a decrease in food availability, roosts, and habitat conversion. 



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 



NORTHERN PYGMY MOUSE (BAIOMYS TAYLORI ATER) 



The smallest rodent in North America (Eshelman and Cameron 1987), the Northern Pygmy Mouse 
requires well-developed warm grassland habitat with a sufficient riparian component (Forest Service 
2007a), considered to be an indicator of southern arid grasslands and typically found in sycamore, 
cottonwood, and rabbitbrush riparian habitats (NMDGF 2008f). This species is considered critically 
imperiled in Arizona and New Mexico because of its highly restricted, localized distribution and 
sensitivity to degradation of grassland habitat (Forest Service 2007a). In Arizona, this species has been 
found in Cochise, Graham, Navajo, and Santa Cruz counties in the plains and desert grassland vegetative 
community (Hoffmeister 1986).  



The Northern Pygmy Mouse occurs in Arizona, New Mexico, Texas, Louisiana, and Mexico 
(NatureServe 2010); it is ranked by NatureServe as G4–G5 (Globally Apparently Secure to Secure), N4 
(Nationally Apparently Secure), and S3 (Vulnerable) in the state of Arizona. This species occurs in 
Cochise, Graham, Pima, and Santa Cruz counties within Arizona but is currently thought to possibly be 
extirpated from Graham County (NatureServe 2010). The main documented threat to this species is that it 
avoids areas that contain high densities of fire ants (NatureServe 2010). This species was detected during 
surveys of the area that occurred during the mid-1970s (Roth 1978:209), and it was said to have 
“outnumbered all other species in patches of dense grass and weeds . . . also found in dense vegetation 
along the roadside.” 



Impacts may potentially occur to any individuals of this species present in the analysis area. Any 
individuals present within the footprint of the mine infrastructure (including the pit, buildings, roads, 
tailings or waste piles, etc.), or in the path of either the water or transmission lines, would be either 
crushed or forced to relocate. Any individuals present in the analysis area outside of the mine footprint 
may experience indirect effects from groundwater drawdown, noise, vibrations, and light to suitable 
habitat, including a decrease in food availability and habitat conversion. 
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For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 



PALE TOWNSEND’S BIG-EARED BAT (CORYNORHINUS TOWNSENDII 
PALLESCENS) 



In Arizona, summer day roosts for the Pale Townsend’s Big-Eared Bat include caves and mines in areas 
of desertscrub, oak woodland, oak-pine woodland, pinyon-juniper woodland, and coniferous forest; the 
species prefers to hang from open ceilings at roost sites and to not use cracks or crevices (AGFD 2003w). 
Night roosts are often in abandoned buildings. In winter, these bats hibernate in cold caves, lava tubes, 
and mines. In Arizona, hibernation sites are mostly in upland and mountainous areas, from the vicinity of 
the Grand Canyon to the southeastern part of the state. Winter roosts generally contain fewer individuals 
(usually singles or small groups, and in Arizona occasionally as many as 50) than summer roosts. For 
hibernation, they prefer roost sites where the temperature is 54°F or less. This bat has been found from 
550 to 7,520 feet amsl; however, most records are from above 3,000 feet amsl (Hinman and Snow 2003). 
In Arizona, Pale Townsend’s Big-eared Bats have been reported in Cochise, Coconino, Gila, Graham, La 
Paz, Maricopa, Mohave, Navajo, Pima, Pinal, Santa Cruz, Yavapai, and Yuma counties (AGFD 2003w).  



The Pale Townsend’s Big-eared Bat occurs in Arizona, California, Colorado, Idaho, Nevada, Oklahoma, 
Oregon, New Mexico, Texas, Washington, southern Canada, and Mexico (NatureServe 2010); it is ranked 
by NatureServe as G4–T4 (Globally Apparently Secure), N4 (Nationally Apparently Secure), and S3–S4 
(Vulnerable to Apparently Secure) in the state of Arizona. This species occurs in nearly every county 
within Arizona (NatureServe 2010). The main documented threats to this species are human disturbance 
at major maternity roosts, mining, closure and sealing of abandoned mines, vandalism at maternity and 
hibernation sites, loss of foraging habitat, and possibly exposure to pesticides (AGFD 2003w). This 
species was detected during surveys of the area that occurred during the mid-1970s (Roth 1978:205), and 
it was referred to as being “uncommon in the area. They were not found roosting, but were taken in mist 
nets.” Pale Townsend’s Big-eared Bats were confirmed at three sites during bat surveys of the project 
area and vicinity conducted in 2008 (WestLand 2009a), and a possible maternity colony with 
approximately 50 bats was found at a site within the proposed project footprint in 2009 (WestLand 
2009b).  



Impacts may potentially occur to any individuals of this species present in the analysis area. Any 
individuals present within the footprint of the mine infrastructure (including the pit, buildings, roads, 
tailings or waste piles, etc.), or in the path of either the water or transmission lines, would be either 
crushed or forced to relocate. Any individuals present in the analysis area outside of the mine footprint 
may experience indirect effects from groundwater drawdown, noise, vibrations, and light to suitable 
habitat, including a decrease in food availability, roosts, and habitat conversion. 



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 



PLAINS HARVEST MOUSE (REITHRODONTOMYS MONTANUS) 



This small mouse with a long tail is restricted to grassland habitats, both short- and mid-grass prairies, 
often nesting under stones in pastures dominated by weedy species and prickly pear cactus in areas with 
plenty of seed to eat (NMDGF 2008g). The Plains Harvest Mouse in Arizona prefers xeric conditions, 
where water accumulates infrequently, often where there is mesquite, creosotebush, and grass, usually in 
desertscrub or chaparral (Hoffmeister 1986). In Arizona, the Plains Harvest Mouse has been observed in 
the Chino, Skull, and Verde valleys; Santa Rosa Wash; and the southeast corner of Arizona, including the 
Sulphur Springs and San Pedro valleys; in Cochise, Graham, Greenlee, Pinal, and Santa Cruz counties 











 



79 



(Hoffmeister 1986; NMDGF 2008g). This species is considered imperiled in Arizona and is listed as 
sensitive by the Forest Service because of its patchy and discontinuous distribution (Forest Service 
2007a). This species is restricted to well-developed grasslands because it needs well-developed grass 
cover; much of its habitat has been lost as a result of urbanization and agriculture (Forest Service 2007a).  



The Plains Harvest Mouse occurs in Arizona, New Mexico, Texas, Oklahoma, Colorado, Kansas, 
Nebraska, North Dakota, South Dakota, Missouri, Arkansas, and south into Mexico (NatureServe 2010); 
it is ranked by NatureServe as G5 (Globally Secure), N5 (Nationally Secure), and S3 (Vulnerable) in the 
state of Arizona. This species occurs in Cochise, Graham, Greenlee, Pinal, Pima, Yavapai, and Santa Cruz 
counties within Arizona but is currently thought to possibly be extirpated from Pinal County 
(NatureServe 2010). Threats to this species are not well documented. This species was detected during 
surveys of the area that occurred during the mid-1970s (Roth 1978:208): “like other grassland species 
recorded from Rosemont, this species was found only in the Oak Tree Canyon area.” 



Impacts may potentially occur to any individuals of this species present in the analysis area. Any 
individuals present within the footprint of the mine infrastructure (including the pit, buildings, roads, 
tailings or waste piles, etc.), or in the path of either the water or transmission lines, would be either 
crushed or forced to relocate. Any individuals present in the analysis area outside of the mine footprint 
may experience indirect effects from groundwater drawdown, noise, vibrations, and light to suitable 
habitat, including a decrease in food availability and habitat conversion. 



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 



POCKETED FREE-TAILED BAT (NYCTINOMOPS FEMOROSACCUS) 



In Arizona, the Pocketed Free-tailed Bat has been found in arid lower elevations within a variety of plant 
associations, including desert scrub and pine-oak forest, usually around high cliffs and rugged rock 
outcrops, in Pima, Gila, Mohave, Maricopa, La Paz, Pinal, Graham, Cochise, and Yuma counties (AGFD 
2003x). This insectivorous bat typically roosts in rock crevices during the day and may also use human-
built structures, requiring large surfaces of open water nearby for drinking (AGFD 2003x; Forest Service 
2007a). This species is considered rare overall in the United States, imperiled in Arizona, critically 
imperiled in New Mexico, and vulnerable in Texas because of its limited distribution and restricted range 
(Forest Service 2007a).  



The Pocketed Free-tailed Bat occurs in Arizona, California, southwestern New Mexico, Texas, and 
Mexico (NatureServe 2010); it is ranked by NatureServe as G4 (Globally Apparently Secure), N3 
(Nationally Vulnerable), and S3 (Vulnerable) in the state of Arizona. This species occurs in Cochise, 
Gila, Graham, La Paz, Maricopa, Mohave, Pima, Pinal, and Yavapai counties within Arizona 
(NatureServe 2010). No specific threats have been documented for this species, although the general 
threats to bats (i.e., grazing impacts to foraging areas, disturbance to or destruction of roost sites, 
pesticides, and riparian management) could apply to this species (AGFD 2003x; NatureServe 2010). No 
Pocketed Free-tailed Bats were detected during bat surveys of the project area and vicinity conducted in 
2008 (WestLand 2009c) and 2009 (WestLand 2009d) during their survey of nearby mines and adits. This 
species was not detected during surveys of the area that occurred during the mid-1970s (Roth 1978), 
although the author felt that it was likely that the species occurred in the Rosemont area at least 
occasionally. 



Impacts may potentially occur to any individuals of this species present in the analysis area. Any 
individuals present within the footprint of the mine infrastructure (including the pit, buildings, roads, 
tailings or waste piles, etc.), or in the path of either the water or transmission lines, would be either 
crushed or forced to relocate. Any individuals present in the analysis area outside of the mine footprint 
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may experience indirect effects from groundwater drawdown, noise, vibrations, and light to suitable 
habitat, including a decrease in food availability, roosts, and habitat conversion. 



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 



WESTERN RED BAT (LASIURUS BLOSSEVILLII) 



The Western Red Bat is typically found in riparian and other wooded areas of broad-leaf deciduous 
riparian forests and woodlands at elevations ranging from 1,900 to 7,200 feet (AGFD 2003y). 
Observations are scattered throughout the state, except in desert areas. The migratory and winter status of 
this species in Arizona is unknown. Summer roost sites are typically in tree foliage, sometimes in leafy 
shrubs or herbs and often in trees of fruit orchards. This species may also roost in saguaro boots and 
occasionally in cave-like situations, although they have generally been observed to avoid caves and 
buildings during both summer and winter (AGFD 2003y; Hinman and Snow 2003). Winter and day roost 
sites are also typically in the dense foliage of trees, the hanging bat resembling a dead leaf. Roost sites are 
from a few feet to more than 40 feet high and heavily shaded from above but open below to allow the bat 
to drop into flight. Moths seem to be an important prey source for red bats, but they also take flies, bugs, 
beetles, cicadas, ground-dwelling crickets, and hymenopterans (AGFD 2003y). This species primarily 
roosts in cottonwood trees, and the bats’ notable decline in abundance is suspected to be attributable to 
the loss of cottonwood habitat in North America (AGFD 2003y).  



The Western Red Bat occurs in southern British Columbia, Canada; Arizona, California, Utah, Nevada, 
Oregon, New Mexico, and Texas, and south through Mexico and Central America into most of South 
America (NatureServe 2010); it is ranked by NatureServe as G5 (Globally Secure), N3 (Nationally 
Vulnerable), and S3 (Vulnerable) in the state of Arizona. This species occurs in Cochise, Coconino, Gila, 
Graham, La Paz, Maricopa, Mohave, Pima, Pinal, Santa Cruz, and Yavapai counties within Arizona, 
although it is believed to be extirpated or possibly extirpated from Pinal County (NatureServe 2010). The 
main threat to this bat is the loss of lowland riparian woodlands and forests (especially cottonwood trees) 
as a result of agricultural conversion and development, but this species is also threatened by pesticide use 
in orchards and controlled burns (NatureServe 2010; AGFD 2003y). No Western Red Bats were detected 
during bat surveys of the project area and vicinity conducted in 2008 (WestLand 2009f), 2009 (WestLand 
2009g), or the mid-1970s (Roth 1978). 



Impacts may potentially occur to any individuals of this species present in the analysis area. Any 
individuals present within the footprint of the mine infrastructure (including the pit, buildings, roads, 
tailings or waste piles, etc.), or in the path of either the water or transmission lines, would be either 
crushed or forced to relocate. Any individuals present in the analysis area outside of the mine footprint 
may experience indirect effects from groundwater drawdown, noise, vibrations, and light to suitable 
habitat, including a decrease in food availability, roosts, and habitat conversion. 



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 



WESTERN YELLOW BAT (LASIURUS XANTHINUS) 



The Western Yellow Bat prefers woodland habitats where it tends to roost solitarily where it may be 
associated with Washington fan palm trees, other palms, or other leafy vegetation, such as sycamores, 
hackberries, and cottonwoods, that provide roost sites (AGFD 2003z). It is known primarily from Tucson 
and Phoenix but also has been taken in Yuma (including the Yuma Proving Grounds), Sasabe, along the 
Bill Williams River, and in the Chiricahua Mountains. It is presumably a year-round resident in Arizona 
(AGFD 2003z). In the Tucson and Phoenix metropolitan areas, this bat is well documented as roosting in 
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the dead skirts of palm trees (AGFD 2003z; NatureServe 2010). The food habits of this bat are poorly 
known, but it apparently feeds on small to medium-sized night-flying insects. A variety of insects, 
including Hymenoptera, Diptera, Lepidoptera, and Coleoptera, were found in the feces of a single 
specimen (Higgenbotham et al. 1999).  



The Western Yellow Bat occurs in Arizona, California, Nevada, southwestern New Mexico, Texas, and 
Mexico (NatureServe 2010); it is ranked by NatureServe as G5 (Globally Secure), N2 (Nationally 
Imperiled), and S2–S3 (Imperiled to Vulnerable) in the state of Arizona. This species occurs in Cochise, 
Graham, La Paz, Maricopa, Pima, Pinal, and Yuma counties within Arizona (NatureServe 2010). The 
most obvious and significant threat to this bat is the aesthetic trimming of palm trees, which removes the 
dead skirts in which western yellow bats are known to roost; they may also be threatened by the 
destruction of riparian forest and woodland habitats (AGFD 2003z). No western yellow bats were 
detected during bat surveys of the project area and vicinity conducted in 2008 (WestLand 2009c), 2009 
(WestLand 2009d), or the mid-1970s (Roth 1978).  



Impacts may potentially occur to any individuals of this species present in the analysis area. Any 
individuals present within the footprint of the mine infrastructure (including the pit, buildings, roads, 
tailings or waste piles, etc.), or in the path of either the water or transmission lines, would be either 
crushed or forced to relocate. Any individuals present in the analysis area outside of the mine footprint 
may experience indirect effects from groundwater drawdown, noise, vibrations, and light to suitable 
habitat, including a decrease in food availability, roosts, and habitat conversion. 



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 



WHITE-NOSED COATI (NASUA NARICA) 



White-nosed Coatis primarily occur in mixed conifer forest, coniferous and mixed woodlands, and juniper 
savanna; they are also commonly observed in montane scrub, Chihuahuan desertscrub, closed basin scrub, 
plains-mesa grassland, and desert grassland (NMDGF 2008h). Coatis in Arizona inhabit woodlands 
consisting primarily of oaks, sycamores, and walnuts. They are also found in canyons containing a 
mixture of oaks and pines, shrubby woodland, or grassland and shrubs in the lower canyons of the 
southeastern mountains (Hoffmeister 1986). They are usually found near streams or creeks or some 
source of water, probably living in natural retreats such as rock crevices, cavities among tree roots, and 
caves or mines (Hoffmeister 1986; NMDGF 2008h). Coatis are quite omnivorous when necessary, 
feeding on what is available; they feed extensively on soil-inhabiting invertebrates, lizards, snakes, 
carrion, rodents, nuts and fruits of native trees, prickly pear, and yucca (Hoffmeister 1986). This species 
is considered imperiled in New Mexico and is listed as sensitive by the Forest Service because of its 
restricted distribution (endemic to southeastern Arizona and extreme southwest corner of New Mexico), 
indiscriminant killing, predator control, and riparian habitat degradation (Forest Service 2007a).  



The White-nosed Coati occurs in Arizona, New Mexico, Texas, and south through Mexico and Central 
America into the far northwestern portion of South America (NatureServe 2010); it is ranked by 
NatureServe as G5 (Globally Secure), N4 (Nationally Apparently Secure), and S4 (Apparently Secure) in 
the state of Arizona. This species occurs over nearly the entire south half of Arizona (NatureServe 2010). 
Threats to this species are not well documented. This species was detected during surveys of the area that 
occurred during the mid-1970s (Roth 1978). However, the author stated, “They are probably uncommon 
in the Rosemont area, as none were seen during the many days spent in the field. A skeleton of a mature 
coati was found in a mine tunnel” (Roth 1978:211). This species has been observed in the project area 
during site visits by SWCA biologists and archaeologists and is known to frequent washes in the area. 
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Impacts may potentially occur to any individuals of this species present in the analysis area. Any 
individuals present within the footprint of the mine infrastructure (including the pit, buildings, roads, 
tailings or waste piles, etc.), or in the path of either the water or transmission lines, would be either 
crushed or forced to relocate. Any individuals present in the analysis area outside of the mine footprint 
may experience indirect effects from groundwater drawdown, noise, vibrations, and light to suitable 
habitat, including a decrease in food availability and habitat conversion. The construction and operation 
of the mine could both directly and indirectly disrupt the local movement corridors for this species.  



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 



YELLOW-NOSED COTTON RAT (SIGMODON OCHROGNATHUS) 



The Yellow-nosed Cotton Rat typically inhabits grassy, dry, rocky slopes (often up to 40 degrees) in or 
near the oak woodland belt, along with mountain meadows within ponderosa pine and Douglas fir forests, 
at elevations ranging from 3,000 to 8,500 feet (AGFD 2003aa). This rodent mostly feeds on grasses 
(especially Bouteloua gracilis) but will occasionally feed on prickly-pear fruits where present, which 
probably provide necessary moisture (AGFD 2003aa). The grasses are typically sparse and scattered in 
clumps with dense cover of beargrass (Nolina microcarpa), agave, or yucca dispersed through the grass, 
providing sufficient refuges and nest sites. Some of the grasses usually present are blue grama, side-oats 
grama, three-awn, muhly, tangle-head, and gumweed. Yellow-nosed Cotton Rats are known to tolerate 
more xeric conditions than any other Sigmodon (Hoffmeister 1986). In southeastern Arizona, the range of 
the Yellow-nosed Cotton Rat is mostly bordered by the Baboquivari, Santa Rita, and Santa Catalina 
mountains to the northwest, the Galiuro Mountains to the north, and the Chiricahua Mountains to the east 
(AGFD 2003aa). According to AGFD HDMS unpublished records, the Yellow-nosed Cotton Rat has 
been observed in Cochise, Graham, Pima, and Santa Cruz counties and occurs within the northern portion 
of the Santa Rita Mountains.  



The Yellow-nosed Cotton Rat occurs in Arizona, southwestern New Mexico, Texas, and Mexico 
(NatureServe 2010); it is ranked by NatureServe as G4–G5 (Globally Apparently Secure to Secure), N3–
N4 (Nationally Vulnerable to Apparently Secure), and S4 (Apparently Secure) in the state of Arizona. 
This species occurs in Cochise, Graham, Pima, and Santa Cruz counties within Arizona, although it is 
believed to be extirpated or possibly extirpated from Graham County (NatureServe 2010). This species is 
threatened by the destruction, elimination, or degradation of native perennial grassland habitats as a result 
of grazing, altered fire regimes, urbanization, or other factors (AGFD 2003aa; NatureServe 2010). This 
species was observed at several widely scattered localities within the Rosemont area during surveys 
conducted by Roth (1978). 



Impacts may potentially occur to any individuals of this species present in the analysis area. Any 
individuals present within the footprint of the mine infrastructure (including the pit, buildings, roads, 
tailings or waste piles, etc.), or in the path of either the water or transmission lines, would be either 
crushed or forced to relocate. Any individuals present in the analysis area outside of the mine footprint 
may experience indirect effects from groundwater drawdown, noise, vibrations, and light to suitable 
habitat, including a decrease in food availability and habitat conversion. 



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 
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BLM Sensitive (not covered in Forest Service Sensitive 
Section) Species Accounts 
The following section includes BLM Sensitive Species that are known to occur, or that have suitable 
habitat present, within the analysis area 



Plants 
The following sensitive plant species are known to occur, or have suitable habitat present, within the 
analysis area. 



SAN PEDRO RIVER WILD BUCKWHEAT (ERIOGONUM TERRENATUM; FAMILY 
POLYGONACEAE) 



Endemic to Arizona, this perennial woody shrub is confined to two geographically separate areas, one in 
Pima County and the other in Cochise County, where it occurs on gravelly soil in creosote bush and 
whitethorn acacia communities at elevations ranging from approximately 3,200 to 3,900 feet (AGFD 
2006i). In Pima County, it is restricted to clayey outcrops of the Pantano Formation, and in Cochise 
County, it is confined to the eroded, clay slopes and flats of the Saint David Formation (AGFD 2006i).  



The San Pedro River wild buckwheat is endemic to Cochise and Pima counties in Arizona (AGFD 2006i; 
NatureServe 2010); it is ranked by NatureServe as G1 (Globally Critically Imperiled), N1 (Nationally 
Critically Imperiled), and S1 (Critically Imperiled) in the state of Arizona. Threats to this species are not 
well documented. 



This species was not observed in the Rosemont area during vegetation surveys conducted in the mid-
1970s by the University of Arizona (McLaughlin and Van Asdall 1978). It is unknown whether this 
species occurs in the area of impact for the project.  



Impacts may potentially occur to any individuals of this species growing in the analysis area. Any 
individuals growing in the analysis area outside of the mine footprint may experience indirect effects, 
such as the effects of fugitive dust, groundwater drawdown, and increased potential for collecting or 
trampling or competition from non-native plant species, etc. 



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 



Birds   
The following sensitive bird species are known to occur, or have suitable habitat present, within the 
analysis area. 



WESTERN BURROWING OWL (ATHENE CUNICULARIA HYPUGAEAE) 
 
The burrowing owl uses underground burrows for nesting and escape cover (Arizona Burrowing Owl 
Working Group 2007). Burrowing owls usually nest in the abandoned burrows of small mammals, 
including prairie dogs and ground squirrels (AGFD 2001t), and often enlarge the holes to suit their needs. 
Current factors that are contributing to the owl’s decline include habitat alteration and fragmentation. 
 
Burrowing owls live in dry, open, rolling hills, well-drained grasslands, deserts, and open, bare ground 
with gullies and arroyos and are often associated with burrowing mammals. Preferred nest sites are often 
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characterized by an abundance of burrows surrounded by bare ground or short grass, with several elevated 
perches nearby to watch for prey and predators (Corman and Wise-Gervais 2005). Burrowing owls are 
one of the few bird species that nest underground. Burrowing owls are opportunistic feeders, taking both 
vertebrate and invertebrate species. In Arizona, they feed primarily on large insects and small mammals, 
as well as fish, reptiles, amphibians, birds, and even prickly pear cactus seeds (AGFD 2001t). Foraging 
microhabitat typically includes short-grass, mowed, or overgrazed pastures. A large proportion of 
burrowing owls in southern and western Arizona are thought to be nonmigratory (AGFD 2001t).  
 
Impacts may potentially occur to any individuals of this species present in the analysis area. Any 
individuals present within the footprint of the mine infrastructure (including the pit, buildings, roads, 
tailings or waste piles, etc.), or in the path of either the water or transmission lines, would be either 
crushed or forced to relocate. Any individuals present in the analysis area outside of the mine footprint 
may experience indirect effects from groundwater drawdown, noise, vibrations, and light to suitable 
habitat, including a decrease in prey base and habitat conversion. 



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 



Invertebrates 
The following sensitive invertebrate species are known to occur, or have suitable habitat present, within 
the analysis area. 



SANTA RITA MOUNTAINS CHLOROCHROAN BUG (CHLOROCHROA RITA) 



Little is known about the Santa Rita Mountains Chlorochroan Bug. Two specimens have been collected 
from the Santa Rita Mountains, and one female has been collected from the Huachuca Mountains (AGFD 
2003dd). Assuming this species is in the subgenus Rhytidilomia, it is most likely associated with aquatic 
sites, most likely in montane riparian habitats, either in areas of flowing or stagnant water, probably 
associated with various grasses, sedges, and rushes that are expected to be the typical food plants for this 
herbivorous insect (AGFD 2003dd). 



The Santa Rita Mountains Chlorochroan Bug is thought to be endemic to Cochise and Pima counties in 
Arizona (AGFD 2003dd; NatureServe 2010); it is not ranked by NatureServe globally, nationally, or in 
the state of Arizona. Threats to this species are not well documented, but likely threats include the 
modification and destruction of montane riparian habitats (AGFD 2003dd). It is unknown whether this 
species occurs in the area of impact for the project. 



Impacts may potentially occur to any individuals of this species present in the analysis area. Any 
individuals present within the footprint of the mine infrastructure (including the pit, buildings, roads, 
tailings or waste piles, etc.), or in the path of either the water or transmission lines, would be either 
crushed or forced to relocate. Any individuals present in the analysis area outside of the mine footprint 
may experience indirect effects from groundwater drawdown, noise, vibrations, and light to suitable 
habitat, including a decrease in food availability and habitat conversion. Because of the potential for 
groundwater drawdown, changes in water quality, and decreased stream, seep, and spring flows, it is 
possible that any individuals present in stock tanks within the analysis area, or in permanent pools within 
Davidson Canyon or other downstream waterways potentially impacted by this project could experience a 
decrease or loss of suitable habitat.  



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 
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Mammals 
The following sensitive mammal species are known to occur, or have suitable habitat present, within the 
analysis area. 



BIG FREE-TAILED BAT (NYCTINOMOPS MACROTIS) 



This insectivorous bat is distributed widely throughout Arizona but likely is absent from coniferous 
forests on the Mogollon Plateau (AGFD 2003bb). It is primarily an inhabitant of rugged, rocky country 
and riparian areas, where it has been observed roosting in buildings, caves, and occasionally in holes in 
trees (AGFD 2003bb). Big Free-tailed Bats appear to winter in southern Arizona, apparently spending the 
day in crevices in rock cliffs (AGFD 2003bb).  



The Big Free-tailed Bat occurs in Arizona, California, Nevada, Colorado, Utah, New Mexico, Texas, 
Kansas, Oklahoma, and south through Mexico and Central America into most of South America 
(NatureServe 2010); it is ranked by NatureServe as G5 (Globally Secure), N3–N4 (Nationally Vulnerable 
to Apparently Secure), and S3 (Vulnerable) in the state of Arizona. This bat occurs in Cochise, Coconino, 
Gila, Graham, Mohave, Pima, and Yavapai counties within Arizona (NatureServe 2010). No specific 
threats have been documented for this species, although the general threats to bats (i.e., grazing impacts to 
foraging areas, disturbance to or destruction of roost sites, pesticides, and riparian management) could 
apply to this species (AGFD 2003bb; NatureServe 2010). 



This species was not detected during surveys of the area that occurred during the mid-1970s (Roth 1978), 
although the author felt that it was likely that the species occurred in the Rosemont area at least 
occasionally. No Big Free-tailed Bats were detected during bat surveys of the project area and vicinity 
conducted in 2008 (WestLand 2009c) and 2009 (WestLand 2009d). These surveys targeted potential 
roosting sites, rather than foraging areas. It is unknown whether this species occurs in the area of impact 
for this project.  



Impacts may potentially occur to any individuals of this species present in the analysis area. Any 
individuals present within the footprint of the mine infrastructure (including the pit, buildings, roads, 
tailings or waste piles, etc.), or in the path of either the water or transmission lines, would be either 
crushed or forced to relocate. Any individuals present in the analysis area outside of the mine footprint 
may experience indirect effects from groundwater drawdown, noise, vibrations, and light to suitable 
habitat, including a decrease in food availability, roosts, and habitat conversion. 



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 



CAVE MYOTIS (MYOTIS VELIFER) 



The Cave Myotis inhabits desertscrub communities that contain creosote, brittlebush, paloverde, and 
cacti, sometimes found in pine-oak communities; it also roosts in caves, tunnels, mine shafts, under 
bridges, and in buildings within a few miles of water (AGFD 2002k). The Cave Myotis forages in 
xeroriparian natural communities, typically preferring to forage for insects flying over tinajas, springs, 
and other developed water sources. These bats occur mostly between 300 and 5,000 feet, although there is 
at least one record from 5,800 feet on the Nantan Plateau and at least six records between 6,000 and 8,800 
feet amsl on Cane Ridge and in the Santa Rita, Patagonia, Pinaleño, and Huachuca mountains (AGFD 
2002k). Within Arizona, this bat is found south of the Mogollon Plateau from Lake Mohave, Burro 
Creek, Montezuma Well, San Carlos Apache Reservation, and Chiricahua Mountains south to Mexico. 
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This species is typically found in the lower elevations during summer and migrates to locations above 
6,000 feet amsl in the winter to hibernate (AGFD 2002k).  



The Cave Myotis occurs in Arizona, California, Nevada, New Mexico, Texas, Kansas, Oklahoma, and 
south through Mexico and into Central America (NatureServe 2010); it is ranked by NatureServe as G5 
(Globally Secure), N4 (Nationally Apparently Secure), and S3–S4 (Vulnerable to Apparently Secure) in 
the state of Arizona. This bat occurs in almost every county within Arizona (NatureServe 2010). This bat 
is mostly threatened by habitat loss resulting from development and is highly susceptible at roosting sites, 
particularly maternity sites, because of the congregation of large numbers in one place; but this species is 
also threatened by recreational caving, mine closures, and the loss of foraging habitat in riparian zones 
(AGFD 2002k; NatureServe 2010). 



This species was detected during surveys of the area that occurred during the mid-1970s (Roth 1978:205), 
and the author states, “This is one of the most common bats in the Rosemont area. Large colonies (200–
300 individuals) were observed in mine tunnels at [two localities] during the summers of 1975 and 1976.” 
Cave Myotis were found at nine sites (one possible maternity colony) during bat surveys of the project 
area and vicinity conducted in 2008 (WestLand 2009c). The possible maternity colony was visited again 
in 2009 (WestLand 2009d), at which time it contained approximately 50 bats. 



Impacts may potentially occur to any individuals of this species present in the analysis area. Any 
individuals present within the footprint of the mine infrastructure (including the pit, buildings, roads, 
tailings or waste piles, etc.), or in the path of either the water or transmission lines, would be either 
crushed or forced to relocate. Any individuals present in the analysis area outside of the mine footprint 
may experience indirect effects from groundwater drawdown, noise, vibrations, and light to suitable 
habitat, including a decrease in food availability, roosts, and habitat conversion. 



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 



FRINGED MYOTIS (MYOTIS THYSANODES) 



The Fringed Myotis occurs throughout most of Arizona, except for the extreme northeast and southwest 
corners, where it is found primarily in mid-elevation habitats ranging from deserts and grasslands to 
woodlands (AGFD 2003cc). This insectivorous bat seems to occupy the lowest elevational range of all the 
long-eared myotis species and is most frequently captured in oak-pinyon woodlands and other open, 
coniferous, mid-elevation forests; day and night roosts have been found in caves, in mine tunnels, in large 
snags, under exfoliating bark, and in buildings (AGFD 2003cc).  



The Fringed Myotis occurs in British Columbia, Canada; across the west half of the United States; and 
south through Mexico (NatureServe 2010); it is ranked by NatureServe as G4–G5 (Globally Apparently 
Secure to Secure), N4–N5 (Nationally Apparently Secure to Secure), and S3–S4 (Vulnerable to 
Apparently Secure) in the state of Arizona. This bat occurs in Cochise, Coconino, Gila, Mohave, Navajo, 
and Yavapai counties within Arizona (NatureServe 2010). This bat is mostly threatened by human 
disturbance of roost sites, especially maternity colonies, through recreational caving and mine 
exploration, but this species is also threatened by the closure of abandoned mines, mining at historic sites, 
toxic material impoundments, pesticide spraying, vegetation conversion, livestock grazing, timber 
harvest, destruction of buildings and bridges used as roosts, and the disturbance or destruction of water 
sources and riparian habitat (AGFD 2003cc; NatureServe 2010). 



This species was detected during surveys of the area that occurred during the mid-1970s (Roth 1978). 
Specimens were “collected as they fed in a canyon at [one site] and over a large pond [at another site]. A 
large colony (250 individuals) was located in a mine tunnel in summer 1976” (Roth 1978:205). Fringed 
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Myotis were found at two sites during bat surveys of the project area and vicinity conducted in 2008 
(WestLand 2009c). One site outside the project area visited in 2009 (WestLand 2009d) contained more 
than 45 bats and was considered a possible maternity colony.  



Impacts may potentially occur to any individuals of this species present in the analysis area. Any 
individuals present within the footprint of the mine infrastructure (including the pit, buildings, roads, 
tailings or waste piles, etc.), or in the path of either the water or transmission lines, would be either 
crushed or forced to relocate. Any individuals present in the analysis area outside of the mine footprint 
may experience indirect effects from groundwater drawdown, noise, vibrations, and light to suitable 
habitat, including a decrease in food availability, roosts, and habitat conversion. 



For all action alternatives, the proposed project may impact individuals but is not likely to result in a 
downward trend toward federal listing as threatened or endangered or a loss of viability. 
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From: Jones, Lawrence LC -FS
To: Stamer, Marc -FS
Subject: RE: docs
Date: Tuesday, February 05, 2013 11:33:17 AM


I got a note that I was denied access to the O drive spot, so put SBA here:
 
O:\NFS\Coronado\Program\2600WildlifeMgmt\2670WildlifeTES\Consultation\Biological Opinion
 
 
 
From: Jones, Lawrence LC -FS 
Sent: Tuesday, February 05, 2013 11:28 AM
To: Stamer, Marc -FS
Subject: docs
 
 
Here is the link to the BA:
 
http://www.rosemonteis.us/documents/biological-assessment
 
here is link to SBA
 
O:\NFS\Coronado\Project\SO\Rosemont2010\Technical_Reports (it is the Supplemental…pdf)
 
 



mailto:/O=MMS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=JONES, LARRY810899D6-F64D-4E4C-AA8E-C93F1C975BDF
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From: Everson, Beverley A -FS
To: Jones, Larry -FS
Subject: RE: Next week IDT meetings on Rosemont - please read - meetings on Monday and Wednesday - please RSVP


for Monday
Date: Thursday, May 10, 2012 11:05:04 AM


Is there anything in particular that you might be asking of Rosemont?  Do they need to bring their
biologist?
 
From: Jones, Larry -FS 
Sent: Thursday, May 10, 2012 7:55 AM
To: Everson, Beverley A -FS
Subject: RE: Next week IDT meetings on Rosemont - please read - meetings on Monday and
Wednesday - please RSVP for Monday
 
I expect I can make the Monday meeting…if not, it is because I will be ensconced in the Rosemont
BA and/or the request to formally consult with FWS. I will be on annual leave on Wed.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Everson, Beverley A -FS 
Sent: Wednesday, May 09, 2012 5:04 PM
To: Belauskas, Alan -FS; Elek, Arthur S -FS; Kriegel, Debby -FS; Curiel, Eli -FS; Schewel, Heidi -FS;
Jones, Larry -FS; Roth, Melinda D -FS; Shafiqullah, Salek -FS; Lockwood, Sean -FS; Davis, Sarah L -FS;
Emmett, Tami -FS; Keyes, Walter -FS; Gillespie, William B -FS; Gerhart, Richard A -FS; Copeland, James
-FS; Kaplan, Marc -FS; Campbell, Andrea W -FS; Melissa Polm
Subject: Next week IDT meetings on Rosemont - please read - meetings on Monday and Wednesday -
please RSVP for Monday
 
Hi Everyone,
 
This is to let you know that we’ll be having an IDT meeting on Wednesday, May 16 to talk about
Rosemont DEIS comment response.    SWCA will do a presentation to the team on their
development of responses to date.  The meeting will be from 9:00 to 2:00 (lunch 12:00 to 12:30), in
Basement Room A.
 
Additionally, I would like to discuss mitigation and monitoring plans needed for development of the
final reclamation plan.  Please come to the meeting prepared to discuss what you have gathered in
these areas, and what may still be needed, particularly with what you know of comments on the
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DEIS, and information that has been requested of Rosemont that is still outstanding.
 
I hope to have a recent reclamation bond example to share with the team to try to give us all an
idea of items that are needed in a final reclamation plan that a bond can be calculated from.
 
On Monday, May 14, there will be an IDT meeting with line and Rosemont, from 2:00 to 4:00,
Basement A, to discuss identified outstanding needs of the company for the FEIS.  Many of you
contributed to the December 20, 2011 letter to Rosemont asking for clarification of information
already received from Rosemont, or for additional information needed to complete the FEIS. 
Rosemont responded to this letter in February.  A copy of their response is in the reading room and
it is also on WebEx, in Team Working/Rosemont December 20 Response (remember WebEx?). 
Two or three additional information letters have since gone out to Rosemont, that some of you
have contributed to.   
 
In addition to information in the February letter from Rosemont, we also have rec’d from the
compensatory lands mitigation package needed for the B.A. a response on air modeling protocol
(which is currently being reviewed by EPA), baseline dark skies monitoring information and pit
backfill information.  The pit backfill information just came yesterday, and I have not seen it yet. 
Other information has been shared with the appropriate specialists, however, it will also be added
to the reading library.
 
Please let me know if you will be at the May 14 meeting.
 
Bev
 
 
 








From: Jones, Larry -FS
To: angela barclay (abarclay@swca.com); brian lindenlaub (blindenlaub@westlandresources.com)
Cc: JWindes@azgfd.gov
Subject: FW: Rosemont BA Conservation Measures Letter
Date: Friday, April 13, 2012 10:58:33 AM
Attachments: BA Conservation Measures AGFD 6 Apr 2012.pdf


Angela and Brian--


Sorry it took me so long to get to this...but here is what John Windes sent the Coronado NF on behalf
of AGFD for consideration as we develop Conservation Measures. Of course, the Forest Service cannot
request some of these recommendations (such as mitigation lands) but could be voluntarily offered up
by Rosemont.


Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701


520-388-8375
ljones02@fs.fed.us


-----Original Message-----
From: John Windes [mailto:JWindes@azgfd.gov]
Sent: Friday, April 06, 2012 12:28 PM
To: Jones, Larry -FS
Cc: Upchurch, Jim -FS; Jean_Calhoun@fws.gov; Raul Vega; JWindes@azgfd.gov; Eric Gardner; Josh
Avey
Subject: Rosemont BA Conservation Measures Letter


Hi Larry,


Please find attached the Department's input on conservation measures for the Rosemont BA.  These are
conceptual in nature and need to be fleshed
out as we move forward.   We look forward to working with you further on
the BA.  I also left you a voicemail regarding the invite to participate on specific issues identified with
the DEIS.


Thank you,


John Windes
Wildlife Habitat Program Manager
Arizona Game & Fish Department
Tucson Regional Office
555 N. Greasewood
Tucson, AZ 85745
(ph)  520-388-4442
(fax) 520-628-5080


Nevermind the naysayers, move forward!
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From: Schewel, Heidi -FS
Subject: NEWS RELEASE: Rosemont Copper Project Analysis Update
Date: Thursday, June 21, 2012 2:20:25 PM
Attachments: 2012 0621 RCP Analysis Update.docx


For Immediate Release                                                               
                                                                                                                CONTACT:    Heidi Schewel (520) 388-8484
                                                                                                                                         
                                                                                                                       For News Media Use Only


 
ROSEMONT COPPER PROJECT ANALYSIS UPDATE


 
Tucson, AZ (June 21, 2012) – The Coronado National Forest is currently reviewing public input
received during the comment period for the Rosemont Copper Project Draft Environmental Impact
Statement (EIS).  The Forest received over 25,000 comments during this period.  All substantive
comments have been identified, coded, and organized and responses are being developed for
them.  The development of response to comments is an integral part of the National
Environmental Policy Act (NEPA) process as the Forest moves toward a final decision on the
project.  The Forest’s response to these comments will be incorporated into future public
disclosures for the project as required under NEPA. 
 
“Public comments have helped to identify the additional work now in progress to further analyze
and determine effects for a number of topics related to the project,” said Forest Supervisor Jim
Upchurch.  Upchurch has asked for additional analyses of air quality, water quality and quantity,
seeps and springs, riparian resources, dark skies, socioeconomics, and transportation.  The
additional analysis is necessary to insure that the project meets applicable law, regulation, and
policy.
 
The Forest is working closely with other local, state, and federal agencies, including the U. S.
Environmental Protection Agency (EPA), to identify and obtain the information necessary to
prepare a complete, high-quality analysis of the effects of the project.  Consultation with the U. S.
Fish and Wildlife Service is underway to determine effects on threatened and endangered species.
This consultation is required to be completed prior to a final decision by the Forest Supervisor on
the project. 
 
Additional mitigation measures are being developed along with detailed monitoring plans to
respond to effects of the project on important Forest resources.  A number of earlier plans are
being revised and updated, including the reclamation and post-mine closure plans.  The very
detailed process of calculating the required financial assure or “bond” that Rosemont Copper
Company must post prior to implementation of the project is underway.
 
Due to the many aspects of completing these analyses and plans, a date has not been set for
publication of the Final EIS.  The Forest Service is working closely with cooperating agencies and
the proponent to obtain the required information as quickly and expeditiously as possible.  As soon
as the additional reports and analyses are received and reviewed, a timeline for the Final EIS and
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ROSEMONT COPPER PROJECT ANALYSIS UPDATE





Tucson, AZ (June 21, 2012) – The Coronado National Forest is currently reviewing public input received during the comment period for the Rosemont Copper Project Draft Environmental Impact Statement (EIS).  The Forest received over 25,000 comments during this period.  All substantive comments have been identified, coded, and organized and responses are being developed for them.  The development of response to comments is an integral part of the National Environmental Policy Act (NEPA) process as the Forest moves toward a final decision on the project.  The Forest’s response to these comments will be incorporated into future public disclosures for the project as required under NEPA.  





“Public comments have helped to identify the additional work now in progress to further analyze and determine effects for a number of topics related to the project,” said Forest Supervisor Jim Upchurch.  Upchurch has asked for additional analyses of air quality, water quality and quantity, seeps and springs, riparian resources, dark skies, socioeconomics, and transportation.  The additional analysis is necessary to insure that the project meets applicable law, regulation, and policy.





The Forest is working closely with other local, state, and federal agencies, including the U. S. Environmental Protection Agency (EPA), to identify and obtain the information necessary to prepare a complete, high-quality analysis of the effects of the project.  Consultation with the U. S. Fish and Wildlife Service is underway to determine effects on threatened and endangered species. This consultation is required to be completed prior to a final decision by the Forest Supervisor on the project.  





Additional mitigation measures are being developed along with detailed monitoring plans to respond to effects of the project on important Forest resources.  A number of earlier plans are being revised and updated, including the reclamation and post-mine closure plans.  The very detailed process of calculating the required financial assure or “bond” that Rosemont Copper Company must post prior to implementation of the project is underway. 





Due to the many aspects of completing these analyses and plans, a date has not been set for publication of the Final EIS.  The Forest Service is working closely with cooperating agencies and the proponent to obtain the required information as quickly and expeditiously as possible.  As soon as the additional reports and analyses are received and reviewed, a timeline for the Final EIS and Record of Decision will be reported.  





Interested individuals are reminded of the project website at www.RosemontEIS.us for additional information about the Rosemont Copper Project.   
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Record of Decision will be reported. 
 
Interested individuals are reminded of the project website at www.RosemontEIS.us for additional
information about the Rosemont Copper Project.  
 


 
The USDA Forest Service is an equal opportunity provider and employer.


 
 
Heidi Schewel
Communications Staff Officer
Coronado National Forest
Phone: (520) 388-8343
Email: hschewel@fs.fed.us
 
Stay connected with the USDA Forest Service


           
 



http://www.rosemonteis.us/

mailto:hschewel@fs.fed.us

http://www.fs.fed.us/

http://blogs.usda.gov/

http://twitter.com/#!/forestservice

http://www.youtube.com/usdaforestservice

http://www.flickr.com/photos/usdagov/collections/72157623679016496/

http://www.facebook.com/usda

http://www.usda.gov/wps/portal/usda/usdahome






From: Chris Garrett
To: Jones, Larry -FS; Angela Barclay; Roth, Melinda D -FS
Subject: RE: SWCA document regarding Santa Rita Seeps and Springs.
Date: Thursday, January 24, 2013 4:30:09 PM


Just to officially close the loop, I went ahead and supplied this document to WestLand this
morning.  
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Friday, January 18, 2013 8:43 AM
To: Chris Garrett; Angela Barclay; Roth, Melinda D -FS
Subject: RE: SWCA document regarding Santa Rita Seeps and Springs.
 
Mindee—
 
I’m OK, if you are OK.
 
 
From: Chris Garrett [mailto:cgarrett@swca.com] 
Sent: Thursday, January 17, 2013 12:01 PM
To: Angela Barclay; Jones, Larry -FS; Roth, Melinda D -FS
Subject: RE: SWCA document regarding Santa Rita Seeps and Springs.
 
Mindee/Larry – I think this has to be a Forest call.   We can send it ASAP if you guys are okay with
it. 
 
From: Angela Barclay 
Sent: Thursday, January 17, 2013 11:54 AM
To: Jones, Larry -FS; Chris Garrett; Roth, Melinda D -FS
Subject: RE: SWCA document regarding Santa Rita Seeps and Springs.
 
Eric just called me and he’s getting pressure from Jim Tress to obtain this info. Ideally, he would like
the numbers of seeps and springs to be impacted and to which degree (i.e., direct, indirect, highly
likely, possible, etc.) as well as the names of these seeps and springs. I have the issue summary
table from the seeps, springs and riparian section with the former information, but I don’t have the
details on the latter (i.e., names). Please let me know if I can share this table with Eric, and if we
can provide him with the names, too.
 
Thanks,
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Thursday, January 17, 2013 9:52 AM
To: Chris Garrett; Roth, Melinda D -FS
Cc: Angela Barclay
Subject: RE: SWCA document regarding Santa Rita Seeps and Springs.
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And I am actually citing it in the January Supplemental Biological Assessment, so it is part of the
project record, and since in a BA, is actually related to consultation. I’m not sure how they even
know about it since the draft SBA hasn’t been shared with WLand yet…but the note from Eric does
sound like that white paper…
 
From: Chris Garrett [mailto:cgarrett@swca.com] 
Sent: Thursday, January 17, 2013 7:53 AM
To: Jones, Larry -FS; Roth, Melinda D -FS
Cc: Angela Barclay
Subject: RE: SWCA document regarding Santa Rita Seeps and Springs.
 
Hi Mindee – Just wanted to double check on this.   The meeting in which we shared this did not
have Westland present on purpose—it was so we were clear it was just a federal agency-to-agency
information sharing meeting.   So while this document has been given to FWS, that doesn’t
necessarily mean it is part of consultation that we automatically would release to Westland.
 
But that said, I’m not sure I see any problem with releasing it.   It’s going to be in front of Marjorie
soon, and is already in front of EPA.  And raw-er versions of the analyses have been shown to
cooperators at various times. Not exactly top secret information.
 


-          C
 
 
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Thursday, January 17, 2013 7:29 AM
To: Eric Wallace
Cc: Chris Garrett; Angela Barclay
Subject: RE: SWCA document regarding Santa Rita Seeps and Springs.
 
Hey Eric—I forgot you work for WestLand now…yeah, I think I know what doc you mention…the
white paper that SWCA put together for FWS. Chris or Angela—can you send an e-copy to Eric?
 
--LLCJ
 
 
From: Eric Wallace [mailto:EWallace@westlandresources.com] 
Sent: Wednesday, January 16, 2013 5:36 PM
To: Jones, Larry -FS
Subject: SWCA document regarding Santa Rita Seeps and Springs.
 
Larry,
 
Jim Tress is putting together some information for you and he asked if  I would request the SWCA
document you mentioned (to Jim) that identifies X (?) number of seeps and springs that will be
impacted by the Rosemont Project.
 
Let me know if you need any clarification – I wasn’t given much to go on.
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Thanks,
ew
 
Eric Wallace | Biologist
WestLand Resources, Inc.
4001 E Paradise Falls Drive | Tucson, AZ 85712
Office: (520) 206-9585
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.








From: Angela Barclay
To: Gerhart, Richard A -FS; Jones, Larry -FS
Subject: RE: MSO
Date: Wednesday, March 14, 2012 3:07:22 PM
Attachments: image001.png


And she needs to re-read the BA.
 
Angela
^..^  ^..^
 
From: Gerhart, Richard A -FS [mailto:rgerhart@fs.fed.us] 
Sent: Wednesday, March 14, 2012 12:34 PM
To: Angela Barclay; Jones, Larry -FS
Subject: RE: MSO
 
Angela
Sorry, we did get them but failed to forward to you. I have pasted them below. There seems to be a
misunderstanding about what might occur within the action area. This is a species that we might
need to redefine the action area more specifically.
 
Rick
 
 
 
Jason,
 
Please feel free to forward the comments I sent you re: the owl.  
 
Here they are again with just a few modifications:
 
The Draft BA states that there is a known PAC approximately 0.7 mile (Ramonote Canyon PAC)
from the action area that has not been surveyed since 2001, when an owl was confirmed at the
site.  Two other PACs at 1.3 (Sawmill Canyon PAC) and 2.5 miles (Florida Spring PAC) respectively
from the action area have not been surveyed since 1995.  In addition the action area overlaps
approximately 430 acres of the far northeast corner of critical habitat Unit BR-W-12 in Santa Cruz
and Pima counties.
 
I am less concerned about the two PACs that are greater than 1 mile from the action area, although
the species does move and they don't talk about what things in the area might have caused owls to
move (like, say fire, which has occurred in at least one of the PACs).  Also, if they are in canyons
where riparian veg could be impacted by groundwater withdrawals, that should be addressed as
well.  The PAC that is 0.7 miles from the action area should be surveyed prior to the action to
determine whether the owls are still where they think they are.  They should discuss what activities
could occur near this PAC that could result in effects (including potential light pollution, blasting,
etc.).
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Another issue is the lack of analysis for restricted/protected and critical habitat.  The area
designated as critical habitat apparently has not been surveyed and the Draft BA doesn't discuss
whether there is potential nest/roost habitat within the area.  If it hasn't been surveyed and it is
owl habitat, then it might be occupied which could change the analysis.  Also, the BA states that
there won't be "adverse effects" to critical habitat, so therefore there is no affect.  This is not
correct.  It seems to me that since the project includes 430 acres of habitat and there may be (?)
vegetation clearing within it, that at the very least this should be a MANLAA situation.  If they have
done no surveys, then we likely should assume owls could be there as well (unless they have
better information which just isn't included) which would change the determination for owls as
well.
 
Thanks!
 
Shaula Hedwall
 
U.S. Fish & Wildlife Service
323 North  Leroux, Suite 201
Flagstaff, Arizona 86001
(928) 226-0614, ext. 103
(928) 226-1099 (fax)
 
Richard A. Gerhart
Wildlife, Fish and Rare Plants Program Manager
Coronado National Forest
300 West Congress
Tucson AZ 85701
 
(520)388-8374
rgerhart@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Tuesday, March 13, 2012 3:53 PM
To: Jones, Larry -FS; Gerhart, Richard A -FS
Subject: MSO
 
Did either of you receive comments from Jason Douglas on the MSO sections of the BA?
 
Thanks,
 
Angela M. D. Barclay, M. S.
Senior Natural Resource Specialist


SWCA Environmental Consultants
343 West Franklin Street
Tucson, Arizona 85701
P 520.325.9194 | F 520.325.2033
 







Visit Our Website: http://www.swca.com   


 
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Angela Barclay
To: Jones, Larry -FS
Cc: Roth, Melinda D -FS; Chris Garrett
Subject: RE: BA
Date: Thursday, May 10, 2012 4:11:58 PM


OK – thanks for the update.
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Thursday, May 10, 2012 8:11 AM
To: Angela Barclay
Cc: Roth, Melinda D -FS; Chris Garrett
Subject: BA
 
No problema. I will be gone most of next week also (Wed-Fri), so my plan is to get you the draft BA
with my comments to you (and cc Chris) before I leave, and preferably by COB tomorrow. Then
hopefully you can resume and finish up BA when you get back the following week.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Wednesday, May 09, 2012 4:27 PM
To: Jones, Larry -FS
Subject: RE: easels
 
Hi Larry,
 
Sorry I missed you – I was in the field. Just an FYI – I’ll be gone all of next week (actually starting
around noon on Friday), so please copy Chris on all correspondence regarding the BA.
 
Thanks!
 
Angela
^..^  ^..^
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From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Wednesday, May 09, 2012 12:46 PM
To: Melissa Polm; Angela Barclay
Subject: easels
 
I’ll head over there this afternoon to bring back the easels (thanks!). Angela--if you are around and
want an update with where I am at with the BA, I’ll yack….otherwise, I’m working on it and will get
back to you this week.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Jones, Larry -FS
To: jim tress (jtress@westlandresources.com); brian lindenlaub (blindenlaub@westlandresources.com); jonathan


rigg (jrigg@swca.com)
Cc: angela barclay (abarclay@swca.com)
Subject: status of Conservation Measures
Date: Tuesday, April 03, 2012 10:44:15 AM


Jim/Brian/Jonathan:
 
I was wondering about the status of the document outlining conservation measures Rosemont
would be willing to commit to for threatened, endangered, sensitive, and other species. (the BA for
T and E, BE for sensitive, talussnails in specialist report). Also, as SWCA was to be a “clearing
house” for conservation measures, where we are at with the “mitigation table” or whatever form
the mitigations/conservation measures have taken. Just trying to keep the ball rolling because I
hadn’t heard anything for a while.
 
As I recall, these are the broad categories we would like to see:
 


1.        General “overarching” design criteria that will help avoid, minimize, mitigate
environmental effects to habitat or species, especially those that may get “lost” in the
EIS/BA without being highlighted.


2.       General measures that help reduce stresses under climate change. In particular, I think we
need to highlight anything that reduces water consumption (ground and surface) and
greenhouse gases (but not limited to that). Note that Jim Upchurch recently brought this
up also, noting that climate change is an important consideration.


3.       Species-specific conservation measures (FWS has not yet drafted their letter of issues and
suggestions, but I don’t think you need to wait…there aren’t that many species).


4.       Mitigation lands…while these are important, they cannot be required by the Forest
Service, and if they are in some sort of preliminary process, no need to even mention. Point
is to not hold up the process waiting to hear about status of mitigation lands.
 


Thanks!
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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From: Jones, Larry -FS
To: Sebesta, Deborah K -FS
Cc: Ruyle, Jennifer -FS; Dechter, Sara E -FS
Subject: FW: Rosemont Cooperating Agency meeting May 23, 2012
Date: Friday, April 27, 2012 3:36:49 PM
Attachments: image002.png


Debbie--
 
See below. This means that my participation in the Stephan’s Riffle Beetle survey is out for that


day…are you carrying over to the 24th? Maybe I can squeeze that in (is there a Forest Plan meeting
that day?). If I can’t make it, please let me know what transpires and if we are headed to a
conservation agreement. If we can, I would think a multi-species CA would be in order as we
discussed at the last Forest Plan Revision meeting. The RO has periodically been rather interested
in what we have done or can do for the riffle beetle.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Roth, Melinda D -FS 
Sent: Thursday, April 26, 2012 8:38 AM
To: brocious@base.sao.arizona.edu; cbeck@azdot.gov; daniel_j_moore@blm.gov; dt1@azdeq.gov;
David.Jacobs@azag.gov; falco@cfa.harvard.edu; gfleming@asmi.az.gov; Julia.Fonseca@pima.gov;
JWindes@azgfd.gov; karen.howe@tonation-nsn.gov; david.stine.1@ang.af.mil; safabritz@azwater.gov;
lee.allison@azgs.az.gov; Leslie.Ethen@tucsonaz.gov; LSwartzbaugh@asmi.az.gov;
Marjorie.E.Blaine@usace.army.mil; nicole.ewing-gavin@tucsonaz.gov; ohenderson@ci.sahuarita.az.us;
rcasavant@azstateparks.gov; rsejkora@azstateparks.gov; stahle@ci.sahuarita.az.us; TEmery@azdot.gov;
scott_stonum@nps.gov; darla_sidles@nps.gov; Nicole.Fyffe@pima.gov; carter.jessop@epamail.epa.gov
Cc: Kriegel, Debby -FS; Shafiqullah, Salek -FS; Everson, Beverley A -FS; Keyes, Walter -FS; Jones, Larry
-FS; Davis, Sarah L -FS; Gillespie, William B -FS; Schewel, Heidi -FS; Emmett, Tami -FS; Elek, Arthur S -
FS; Lockwood, Sean -FS; Campbell, Andrea W -FS; Belauskas, Alan -FS; Curiel, Eli -FS; jrigg@swca.com;
cgarrett@swca.com; Melissa Reichard (mpolm@swca.com); Upchurch, Jim -FS; Whitall, Debra R -FS;
Roth, Melinda D -FS
Subject: Rosemont Cooperating Agency meeting May 23, 2012
 
A meeting of Rosemont Copper Project cooperating agencies will be held on Wednesday, May


23rd, beginning at 9:00 in the Tucson Federal Bldg., Basement Conference Room A.  Forest
Supervisor Jim Upchurch would like to update cooperating agency representatives on the public
comments, analysis and data needs, and ongoing and planned activities.  An agenda with other
topics will be sent ASAP.  One potential topic is to flesh out additional monitoring requirements
and details.  I hope you are available to meet that day.
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Rosemont Copper Project Cooperating Agency Meeting
Wednesday, May 23, 2012, 9:00 to 2:00, with a 1 hour lunch period (on your own)
Federal Building, 300 W. Congress, Tucson, Basement Conference Room A
 
 
 
Mindee Roth
Rosemont Copper Project Manager
520 388-8319
mroth@fs.fed.us
 


    
       Go Cats!
 



mailto:mroth@fs.fed.us






From: Julia Fonseca
To: Shafiqullah, Salek -FS; Roth, Melinda D -FS; Jones, Larry -FS
Cc: Nicole Fyffe; Linda Mayro
Subject: FW: Cienega Preserve Drought Update
Date: Monday, July 09, 2012 4:12:37 PM
Attachments: jhfidjhi.png


FYI I am forwarding you the latest results from PAG's monitoring of flow within the Cienega
Creek Natural Preserve.  The summer dry up on Cienega Creek as measured from wet-dry
mapping was more severe this year than ever before (since 1975). 
 
As you continue to discuss effects and potential mitigation for the Rosemont mine, keep in
mind that Rosemont's effects on riparian and aquatic ecosystems would be superimposed on a
baseline that has declined from historic land uses, and is declining again more recently due to
drought and higher temperatures that are consistent with global warming.  Cienega Creek just
happens to be one of the few places where we have long-term monitoring data, but similar
effects are being seen elsewhere in Pima County where we have monitoring data, such as at
Bingham Cienega in the San Pedro Valley, and at Agua Caliente Spring in the Tucson basin.


Julia Fonseca, Env. Planning Manager 
Pima County Adminstration 
Office of Sustainability and Conservation 
201 N. Stone Ave., 6th floor 
Tucson, AZ  85701 
Julia.Fonseca@pima.gov 
(520) 740-6460


 


From: Mead Mier [mailto:MMier@pagnet.org] 
Sent: Monday, July 09, 2012 2:06 PM
To: MMier@pagnet.org
Subject: Cienega Preserve Drought Update


Dear Cienega Partners,


Water levels on Lower Cienega- Summer 2012 update


The streamflow length for the Preserve is now the shortest on record going back to
1975.  Previously, last June had made the record low with just 13% flowing.  This
year was just 100 feet shorter, with 1.24 flowing miles in total among the
intermittent segments.  So there has not been major decline since last year, but the
drastically low levels have not improved. This contrasts to the wet years of the early
1980s when up 9.5 miles of the creek were perennial, which covers the  majority of
the Preserve.


Streamflow volume and groundwater levels are correlated to streamflow length,
matching the rise and fall of the seasons and the downward trend with drought.
Since September of 2009, when the region lacked a monsoon season, the wells have
remained at 5-7 feet below their pre-drought levels, with levels currently (measured
June 2012) slightly below last June's levels and 7 feet below pre-drought. Stream
volume is at 14% of  pre-drought flow (similar to flow length's comparison) with
0.12 cfs flowing. 
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Although the stream is able to regain flow after monsoons and summer rains, it is
the seasonal lows that the aquatic species depend on for their survival.  The
uncharacteristic changes that occur with climate change brings some extreme lows
and other returns of flow.  But the average annual flow is not what counts for the
habitat, because a dry creek, even for a moment, matters to a fish, of course.


These baseflows are important not only to threatened and endangered species that
live there, such as gila topminnow and lowland leopard frog, but the baseflows are
also important for protecting against erosion.  There have been major cuts of erosion
up to ~10 feet throughout several stretches of the creek.


We may have a new norm of drought in the desert but the recent severity makes it
more susceptible to human impacts such as water pumping nearby. For example,
ADOT pumped water during the new overpass construction for Marsh Station Road
in  2010-11, and appears to have contributed to the groundwater levels that
dropped up to 10 feet during that time period at the 2 nearest wells, although there
has been partial recovery since.


PAG has collected data since 1989 and reports it to the RFCD.  This plus additional
datasets PAG has collected back to 1975 make for a great consistent long term
dataset to help determine the changes. As project manager for the last 6 years,  I
provide the state drought reporting system, contacts and preserve managers with
current drought updates between annual reports. I hope you find the information
valuable and accessible for your use.  Please let me know if you have any questions.


Thank you,
Mead


Example of Groundwater Level Change:







Mead Mier, Senior Watershed Planner
Sustainable Environment Program 
Pima Association of Governments (PAG)
177 N Church Ave, Suite 405, Tucson, Arizona 85701
520.792.1093 x464   MMier@PAGnet.org


Join us on our Facebook page: Clean Water Starts With Me!
Learn and share actions everyone can take to help prevent stormwater pollution.



http://www.pagnet.org/Programs/SustainableEnvironment/tabid/76/Default.aspx
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From: Everson, Beverley A -FS
To: Belauskas, Alan -FS; Elek, Arthur S -FS; Kriegel, Debby -FS; Curiel, Eli -FS; Schewel, Heidi -FS; Jones, Larry -


FS; Roth, Melinda D -FS; Shafiqullah, Salek -FS; Lockwood, Sean -FS; Davis, Sarah L -FS; Emmett, Tami -FS;
Keyes, Walter -FS; Gillespie, William B -FS; Copeland, James -FS; Kaplan, Marc -FS; Campbell, Andrea W -FS;
Melissa Polm


Subject: Briefing on the latest Rosemont Socioeconomic study, 6V6 on Monday
Date: Thursday, April 12, 2012 3:25:44 PM
Attachments: image001.png


You are invited to hear the latest on socioeconomics associated with the Rosemont Copper
Project.  For further information, please contact Sarah.  The meeting will be on April 16th, in 6V6,
from 12:30-3:30.  Hope to see you there.  Bev
From: Roth, Melinda D -FS 
Sent: Wednesday, April 11, 2012 3:24 PM
To: Everson, Beverley A -FS
Subject: FW: Socio Meeting
 
See Sarah’s comment for your consideration.
 
From: Davis, Sarah L -FS 
Sent: Wednesday, April 11, 2012 3:23 PM
To: Roth, Melinda D -FS
Subject: RE: Socio Meeting
 
Mindee,
I think you should invite the whole Rosemont ID Team.  It is a great opportunity to hear the data
and discussion first hand.
 
From: Roth, Melinda D -FS 
Sent: Wednesday, April 11, 2012 3:08 PM
To: Jonathan Rigg
Cc: Melissa Polm; Davis, Sarah L -FS
Subject: RE: Socio Meeting
 


I will have a projector available.  We’re meeting April 16th, in 6V6, 12:30-3:30.  Let me know if I
have that wrong.
 
From: Jonathan Rigg [mailto:jrigg@swca.com] 
Sent: Wednesday, April 11, 2012 2:44 PM
To: Roth, Melinda D -FS
Cc: Melissa Polm
Subject: Socio Meeting
 
Hi Mindee,
 
I just spoke with Doug and the only thing he will need for the meeting is a projector for the power
point presentation.  Either we can bring SWCA’s projector, or we can use one in the FS meeting
room, whatever is easier. 
 
Jonathan Rigg
Environmental Planner
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From: Gerhart, Richard A -FS
To: Jones, Larry -FS; Angela Barclay "Angela Barclay" "Angela Barclay" <abarclay@swca.com>


(abarclay@swca.com); Eleanor Gladding (Egladding@swca.com)
Subject: FW: Case Law for SWCA
Date: Wednesday, February 22, 2012 4:10:01 PM
Attachments: Arizona Cattle Growers v USFWS & BLM.PDF


fossil dkt 38 sj decision on merits 012312.pdf
Fort Huachuca ruling.pdf


FYI. See the trailing message from Jean Calhoun.
 
Richard A. Gerhart
Wildlife, Fish and Rare Plants Program Manager
Coronado National Forest
300 West Congress
Tucson AZ 85701
 
(520)388-8374
rgerhart@fs.fed.us
 
From: Jean_Calhoun@fws.gov [mailto:Jean_Calhoun@fws.gov] 
Sent: Wednesday, February 22, 2012 12:26 PM
To: Gerhart, Richard A -FS
Cc: jason_douglas@fws.gov
Subject: Fw: Case Law for SWCA
 


Hi Rick, 


When in our Rosemont meeting, several individuals requested information about lawsuits that set
precedents that FWS now must follow and affect how we make effects determinations.  Would you
send these out to whomever might be interested from our meeting? 
Thank you! 
Jean 


Jean A. Calhoun
Assistant Field Supervisor
U.S. Fish & Wildlife Service
Arizona Ecological Services Office
201 North Bonita Avenue, Suite 141
Tucson, AZ 85745
Office:  (520) 670-6150 ext. 223
Fax:  (520) 670-6155 
----- Forwarded by Jean Calhoun/R2/FWS/DOI on 02/22/2012 12:15 PM -----
Jason Douglas/RO/R2/FWS/DOI


02/15/2012 03:40 PM


To Jean Calhoun/R2/FWS/DOI@FWS
cc


Subject Case Law for SWCA


 


Jean, 
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UNITED STATES DISTRICT COURT



FOR THE DISTRICT OF ARIZONA



CENTER FOR BIOLOGICAL
DIVERSITY, 



Plaintiff, 



vs.



HEATHER PROVENCIO, et al., 



Defendants. 



)
)
)
)
)
)
)
)
)
)
)
)



No. CV 10-330 TUC AWT



ORDER RE: CROSS-MOTIONS FOR
SUMMARY JUDGMENT



Center for Biological Diversity (“CBD”) challenges the decision made by the U.S.



Forest Service (“Forest Service”), after consultation with the U.S. Fish and Wildlife



Service (“FWS”) (together, “Defendants”), approving a new, ten-year livestock grazing



permit for the Fossil Creek Range allotment (the “Allotment”) in the Coconino National



Forest in Arizona.  CBD brings claims under the National Forest Management Act



(“NFMA”), the Endangered Species Act (“ESA”), and the National Environmental Policy



Act (“NEPA”).  The parties have cross-moved for summary judgment.  For the reasons



that follow, each party’s motion is granted in part and denied in part.



I. Background and Procedural History



A. Management of National Forest System Lands
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The Forest Service is responsible for administering the lands of the National Forest



System, of which the Coconino National Forest is a part.  See 36 C.F.R. § 200.1 (2011).  



In so doing, it “is required by statute and regulation to safeguard the continued viability of



wildlife in the Forest.”  Idaho Sporting Congress, Inc. v. Rittenhouse, 305 F.3d 957, 961



(9th Cir. 2002).  In carrying out these responsibilities, the Forest Service must comply



with the mandates of the NFMA, id., which, inter alia, requires the Forest Service to



develop a land and resource management plan (forest plan) for each forest that it



manages.  See 16 U.S.C. § 1604(a) (2010) (“[T]he Secretary of Agriculture shall develop,



maintain, and, as appropriate, revise land and resource management plans for units of the



National Forest System, coordinated with the land and resource management planning



processes of State and local governments and other Federal agencies.”).  



Each forest plan must comply with substantive NFMA requirements.  See, e.g., id.



§ 1604(g)(3) (listing a number of goals, including to “insure consideration of the



economic and environmental aspects of various systems of renewable resource



management[;] . . . to provide for outdoor recreation (including wilderness), range,



timber, watershed, wildlife, and fish[;] [and to] provide for diversity of plant and animal



communities based on the suitability and capability of the specific land area in order to



meet overall multiple-use objectives”).  Moreover, each site-specific project that the



agency undertakes – including an authorization to use land for a given purpose – “must be



consistent with the applicable plan.”  36 C.F.R. § 219.19 (2011); see 16 U.S.C. § 1604(i)



(“Resource plans and permits, contracts, and other instruments for the use and occupancy



of National Forest System lands shall be consistent with the land management plans.”). 



To ensure compliance with both the plan and the NFMA, the Forest Service “must



conduct an analysis of each ‘site specific’ action . . . .”  Native Ecosys. Council v. Tidwell,



599 F.3d 926, 932 (9th Cir. 2010) (internal quotation marks omitted).



Among the types of site-specific actions that the Forest Service carries out on



National Forest System lands is the authorization of livestock grazing, pursuant to the
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Federal Land Policy and Management Act of 1976, on designated areas of land called



“allotments.”  Buckingham v. Sec’y U.S. Dep’t of Agric., 603 F.3d 1073, 1076-77 (9th



Cir. 2010); see 36 C.F.R. § 222.1(a) (2011) (“[The] Forest Service shall develop,



administer and protect the range resources and permit and regulate the grazing use of all



kinds and classes of livestock on all National Forest System lands . . . .”).  The agency



authorizes grazing by issuing term grazing permits, developing allotment management



plans (“AMPs”), and issuing annual operating plans (“AOPs”) or instructions (“AOIs”). 



See Buckingham, 603 F.3d at 1077.  Permits “authoriz[e] livestock to use National Forest



System or other lands under Forest Service control for the purpose of livestock



production,” 36 C.F.R. § 222.1(b)(5); typically specify “(1) the number, (2) kind, (3) and



class of livestock, (4) the allotment to be grazed, and (5) the period of use,” Or. Natural



Desert Ass’n v. U.S. Forest Serv., 465 F.3d 977, 980 (9th Cir. 2006); and are normally



issued for ten-year terms, see 43 U.S.C. § 1752(a) (2007).  AMPs “specif[y] the program



of action designated to reach a given set of objectives” as to a specific allotment,



including “the manner in and extent to which livestock operations will be conducted in



order to meet the multiple-use, sustained yield, economic, and other needs and objectives



as determined for the lands involved.”  36 C.F.R. § 222.1(b)(2).  AMPs are generally



incorporated into the applicable grazing permit.  Buckingham, 603 F.3d at 1077.  AOPs or



AOIs “annually convey[] [the AMP’s] more long-term directives into instructions to the



permittee for annual operations.” Or. Natural Desert Ass’n, 465 F.3d at 980. “Because an



AOI is issued annually, it is responsive to conditions that the Forest Service could not or



may not have anticipated and planned for in the AMP or grazing permit . . . .”  Id. at



980-81.  The Forest Service typically incorporates the AOP or AOI, like an AMP, into the



grazing permit, which then “governs the permit holder’s grazing operations for the next



year.”  Id.



B. Authorization Decision and NEPA Process



At issue in this case are the agency actions that resulted in the reauthorization of 
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The Administrative Record consists of documents filed by the Forest Service1



(cited as AR ____) and by FWS (cited as AR L____ and AR M____).



An Animal Unit is considered to be one mature cow of about 1,000 pounds,2



consuming about 26 pounds of forage per day.  An AUM is the amount of forage required
by one Animal Unit for a standardized period of 30 Animal-Unit days—approximately 800
pounds of forage per AUM.  Defs.’ Stmt. of Facts, Doc. 23 at 3 n.1; see AR 3758, 3911-13.



- 4 -



livestock grazing on the Allotment, a 42,000-acre block of land in the Red Rock Ranger



District of the Coconino National Forest.  The Allotment is home to a number of wildlife



species, including the Chiricahua leopard frog and the Mexican spotted owl, both



threatened species protected under the ESA.  Grazing on the Allotment has been regulated



since 1991 using an “intensive deferred-rest rotation management strategy.”  AR 12207.  1



Prior to the reauthorization decision at issue in this lawsuit, permitted grazing use on the



Allotment was equal to 5,796 animal unit months (“AUMs”).   But the agency has not2



always authorized annual use at that level.  Since the onset of drought conditions in 2001,



the Forest Service began to impose substantial limitations on actual use, and even closed



the Allotment to livestock from June 2002 to February 2003, and from October 2004 to



October 2006.  AR 12207.
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The Burns Amendment provides in relevant part that:3



[e]ach National Forest System unit shall establish and adhere to a schedule for
the completion of National Environmental Policy Act of 1969 (42 U.S.C. 4321
et seq.) analysis and decisions on all allotments within the National Forest
System unit for which NEPA analysis is needed.  The schedule shall provide
that not more than 20 percent of the allotments shall undergo NEPA analysis
and decisions through fiscal year 1996. . . . Upon completion of the scheduled
NEPA analysis and decision for the allotment, the terms and conditions of
existing grazing permits may be modified or re-issued, if necessary to conform
to such NEPA analysis.



Rescissions Act of 1995, Pub. L. No. 104-19, 109 Stat. 194 (July 27, 1995).
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In late 2006, pursuant to the Burns Amendment of 1995,  the Forest Service3



embarked on a NEPA review of its planned reauthorization of grazing on the Allotment. 



AR 1111.  NEPA, which is “our basic national charter for protection of the environment,”



40 C.F.R. § 1500.1(a) (2011), requires federal agencies to “take seriously the potential



environmental consequences of a proposed action” by taking a “hard look” at the



ecological impacts of that action.  Ocean Advocates v. U.S. Army Corps of Eng’rs, 402



F.3d 846, 864 (9th Cir. 2005); see also 40 C.F.R. § 1500.1(a).  Specifically, the statute



requires that agencies prepare an Environmental Impact Statement (“EIS”) before



undertaking “major Federal actions significantly affecting the quality of the human



environment.”  42 U.S.C. § 4332(2)(C) (2003).  Under NEPA’s implementing



regulations, an agency prepares an Environmental Assessment (“EA”) in order to



determine whether to prepare an EIS or, instead, issue a Finding Of No Significant Impact



(“FONSI”), the latter of which excuses the agency from its obligation to prepare an EIS. 



See City of Las Vegas v. FAA, 570 F.3d 1109, 1115 (9th Cir. 2009).



In March 2007, the Forest Service issued a “scoping notice,” initiating the NEPA



review process.  AR 1131.  The notice acknowledged that a change in management of the



Allotment was needed “as the allotment is not meeting or moving toward desired
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conditions in an acceptable timeframe.  Specific desired conditions that are not being met



include: soil condition, vegetation condition, and riparian area condition.”  AR 1131. 



Therefore, the Forest Service proposed new measures “to authorize livestock grazing in a



manner that maintains and/or moves the area toward Forest Plan objectives and desired



conditions” (“Proposed Action”).  AR 1131.  Among other things, the Proposed Action



would:  (1) continue to allow permitted yearlong livestock grazing at a maximum of



5,800 AUMs; (2) authorize actual livestock grazing at a “lower level until such time as



conditions improve”; (3) employ a management guideline of “conservative use (30-40%



forage utilization as measured at the end of the growing season)” to “maintain or improve



rangeland vegetation and long term soil productivity”; (4) manage grazing intensity (the



“amount of herbage removed through grazing or trampling during the grazing period”) at



30-40% or 40-50% levels, depending on the season; (5) manage the grazing period within



each pasture based on weather and growing conditions; and (6) determine annual



authorized livestock numbers based on existing conditions.  AR 1131-32.  The Proposed



Action would also require several improvements, including building fences at five stock



tanks to improve wildlife habitat, and monitoring to evaluate the effectiveness of



management in achieving the desired objectives on the Allotment.  AR 1132.



In March 2008, the Forest Service completed a draft EA on the Proposed Action. 



CBD, among others, submitted comments on the draft EA voicing several concerns.  In



April 2009, the agency issued a final EA, which adopted the grazing scheme first set forth



in the Forest Service’s Proposed Action, and soon thereafter it issued a FONSI approving



the grazing decision.  



C. ESA Process



Meanwhile in 2008, the Forest Service undertook an assessment of the Proposed



Action in light of the ESA.  The ESA is designed to “to provide a means whereby the



ecosystems upon which endangered species and threatened species depend may be



conserved” and “to provide a program for the conservation of such endangered species
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A species’ critical habitat includes those areas whose physical or biological4



features make it “essential to the conservation of the species” and “may require special
management considerations or protection.”  16 U.S.C. § 1532(5)(A)(i).  “Conservation” is
defined as “the use of all methods and procedures which are necessary to bring any
endangered species . . . to the point at which the measures provided pursuant to [the ESA]
are no longer necessary.”  16 U.S.C. § 1532(3).
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and threatened species.”  16 U.S.C. § 1531(b) (2010).  It provides for the listing of



“threatened” species – species that are “likely to become an endangered species within



the foreseeable future throughout all or a significant portion of [their] range,” id. §§



1532(20), 1533(a)(1) – and the designation of “critical habitat” for those species, id. §



1533(a)(3)(A).4



Section 7(a)(2) of the ESA requires each federal agency to “insure that any action



authorized, funded, or carried out by such agency . . . is not likely to jeopardize the



continued existence of any endangered species or threatened species or result in the



destruction or adverse modification” of the designated critical habitat of the listed species. 



16 U.S.C. § 1536(a)(2).  To assist action agencies in complying with this provision, § 7



and its implementing regulations set out a detailed consultation process for determining



the impacts of the proposed agency action.  Id.; 50 C.F.R. §§ 402.1 et seq. (2010).  First,



if listed species “may be present” in the area of a proposed agency action, the action



agency must prepare a biological assessment (“BA”) evaluating (1) the potential effects



of the action on listed species and designated critical habitat, and (2) whether any such



species or habitat are likely to be adversely affected.  16 U.S.C. § 1536(c)(1); 50 C.F.R. §



402.12(a).  If, after preparing the BA, the action agency determines “that the proposed



action is not likely to adversely affect any listed species or critical habitat,” it need not



initiate formal consultation with the consulting agency.  50 C.F.R. § 402.14(b)(1).



Otherwise, it must submit a written request for formal consultation.  The consulting



agency must then review all relevant information, evaluate the current status of the listed



species or critical habitat, evaluate the effects of the action and cumulative effects on the
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In addition to the procedural requirements of Section 7 (i.e., the consultation5



and BiOp process), an action agency has an independent and continuing duty to avoid taking
action that would jeopardize the continued existence of a listed species or adversely modify
the critical habitat of such a species.  16 U.S.C. § 1536(a)(2); Pyramid Lake Paiute Tribe of
Indians v. U.S. Dep’t of Navy, 898 F.2d 1410, 1415 (9th Cir. 1990) (an action agency “may not
rely solely on a FWS [BiOp] to establish conclusively its compliance with its substantive obligations
under section 7(a)(2)”).  An action agency cannot abrogate its duty to ensure that its actions comply
with Section 7; it has an independent duty to ensure that its reliance on a BiOp is not arbitrary or
capricious.  Id.
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listed species or critical habitat, and issue a Biological Opinion (“BiOp”) assessing



whether the proposed action is “likely to jeopardize the continued existence of a listed



species or result in the destruction or adverse modification of critical habitat.”  Id. §



402.14(g), (h)(3), (l)(1).  The BiOp must include “a summary of the information on which



the opinion is based” and “a detailed discussion of the effects of the action on listed



species or critical habitat.” Id. § 402.14(h)(1), (2).  And, if “take” of a listed species “may



occur,” the BiOp must also include an Incidental Take Statement (“ITS”).  Id. §



402.14(g)(7).  Both the action agency and the consulting agency must use the “best



scientific and commercial data available” during the consultation process and in drafting



the BiOp.  16 U.S.C. § 1536(a)(2); 50 C.F.R. § 402.14(d), (g)(8).5



In July 2008, the Forest Service prepared a BA examining the impacts of the



Forest Service’s grazing scheme on endangered and threatened species on the Allotment. 



The BA concluded that the grazing scheme “may adversely affect” the Chiricahua leopard



frog and certain other species, and “may affect but is not likely to adversely affect” the



Mexican spotted owl, among other species.  AR 7146-7230.  The Forest Service



subsequently submitted the BA to FWS for formal consultation.  In February 2009, FWS



issued a BiOp which concluded that the proposed grazing scheme was not likely to



jeopardize the continued existence of the Chiricahua leopard frog or the other species



discussed in the BA, and which concurred with the BA’s other determinations, including



Case 4:10-cv-00330-AWT   Document 38   Filed 01/23/12   Page 8 of 39











1



2



3



4



5



6



7



8



9



10



11



12



13



14



15



16



17



18



19



20



21



22



23



24



25



26



27



28



References to the “BiOp” hereinafter refer to the Clarified BiOp.6
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its “may affect, not likely to adversely affect” determinations for the Mexican spotted owl



and its critical habitat.



D. Subsequent History



After the issuance of the FONSI, CBD administratively appealed the Forest



Service’s decision reauthorizing livestock grazing on the Allotment.  AR 12539-78.  That



appeal was denied.  Several months later, CBD sent a Notice of Intent to Sue for



Violations of the Endangered Species Act Regarding the Chiricahua Leopard Frog and



Mexican Spotted Owl on the Fossil Creek Range Allotment.  Following that notice, FWS



issued a Clarified BiOp that replaced the earlier BiOp.  The Clarified BioP was nearly



indistinguishable from the earlier BiOp, with the exception of the ITS contained in the



opinion.  FWS says that it altered the language of the ITS to clarify the circumstances in



which the authorized level of incidental take of leopard frogs from the proposed action



would be exceeded.6



This lawsuit followed.



II. Legal Standard



Summary judgment is an appropriate vehicle for resolving challenges to agency actions



where the court’s review is based primarily on an administrative record.  Ecology Ctr., Inc. v.



Austin, 430 F.3d 1057, 1062 (9th Cir. 2005), overruled on other grounds by Lands Council v.



McNair, 537 F.3d 981 (9th Cir. 2008) (en banc).  The court’s role is not to resolve facts – that is



the job of the agency, as factfinder – but rather to “determine whether or not as a matter of law



the evidence in the administrative record permitted the agency to make the decision it did.” 



Occidental Eng’g Co. v. INS, 753 F.2d 766, 769 (9th Cir. 1985).  Plaintiff’s challenges to the



agency actions in this case are governed by the Administrative Procedure Act, which means that



the actions may be overturned only if found to be “arbitrary, capricious, an abuse of discretion,



or otherwise not in accordance with law.”  Native Ecosys. Council v. Dombeck, 304 F.3d 886,
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Section 6912(e) provides that,7



[n]otwithstanding any other provision of law, a person shall exhaust all
administrative appeal procedures established by the Secretary or required by
law before the person may bring an action in a court of competent jurisdiction
against . . . an agency, office, officer, or employee of the Department [of
Agriculture].



7 U.S.C. § 6912(e).  The Forest Service is an agency within the Department of Agriculture.
See http://www.usa.gov/Agencies/Federal/Executive/Agriculture.shtml (last visited Jan. 15,
2012).
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891 (9th Cir. 2002) (quoting 5 U.S.C. § 706(2)(A)) (reviewing decisions under NFMA, NEPA,



and the ESA according to this standard).  



The court cannot substitute its own judgment for that of the agency.  Ocean Advocates,



402 F.3d at 858-59.  Instead, it evaluates “whether the [agency’s] decision was based on a



consideration of the relevant factors,” “whether there has been a clear error of judgment,” and



“whether the [agency] articulated a rational connection between the facts found and the choice



made.”  Id. at 859 (internal quotation marks and citations omitted).  The court may not attempt to



make up for any deficiencies in the agency’s decision by “supply[ing] a reasoned basis for the



agency’s action that the agency itself has not given.”  Motor Vehicle Mfrs. Ass’n v. State Farm



Mut. Auto. Ins. Co., 463 U.S. 29, 43 (1983) (internal quotation marks omitted).  The agency’s



action must be upheld, if at all, on the rationale employed by the agency.  Id. at 50.



III. Exhaustion of Remedies



Defendants argue that several of CBD’s claims against the Forest Service—three



of its NFMA claims and two of its NEPA claims – were not properly exhausted in its



administrative appeal.  Plaintiffs must “exhaust all administrative appeal procedures”



before bringing suit against the Forest Service.  7 U.S.C. § 6912(e) (2011);  Save the7



Peaks Coalition v. U.S. Forest Serv., 2010 WL 4961417, at *9 (D. Ariz. Dec. 1, 2010)



(stating that under Forest Service regulations, a plaintiff “must exhaust all administrative



appeal procedures, including submitting substantive comments and an appeal of the
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Great Basin Mine Watch v. Hankins, 456 F.3d 955, 965 (9th Cir. 2006), which8



relied on comment letters as evidence of exhaustion, is not to the contrary.  Great Basin did
not concern a challenge to the Forest Service and therefore did not implicate the exhaustion
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agency action”).  This rule “allows the Forest Service to give the issue[s] meaningful



consideration and to have the first opportunity to resolve concerns.”  Save the Peaks,



2010 WL 4961417, at *9.  Although this is not a jurisdictional requirement, McBride



Cotton & Cattle Corp. v. Veneman, 290 F.3d 973, 980 (9th Cir. 2002), “[g]iven the



importance of administrative review prior to judicial intervention, . . . a court should



require compliance with” it, except in certain circumstances, not present here, involving a



constitutional claim.  Id.



Administrative remedies are exhausted “if the appeal, taken as a whole, provided



sufficient notice to the Forest Service to afford it the opportunity to rectify the violations



that the plaintiffs alleged.”  Dombeck, 304 F.3d at 899.  The parties dispute the meaning of



this rule; CBD argues that comments made by it or other parties outside the context of



CBD’s administrative appeal – even though its appeal does not expressly incorporate



those comments – can provide the notice that, according to Dombeck, is required.  CBD’s



position, however, is not consistent with the exhaustion statute that specifically governs



actions against the Forest Service.  That statute requires that “all administrative appeal



procedures” be exhausted.  7 U.S.C. § 6912(e) (emphasis added).  Participation in the



notice-and-comment process is not part of the “administrative appeal procedures”



described in Section 6912(e).  Indeed, the regulations concerning “Notice, Comment, and



Appeal Procedures for National Forest System Projects and Activities” clearly distinguish



the notice-and-comment process from administrative appeal procedures.  See 36 C.F.R. §



215.1(a) (2011) (in addition to notice-and-comment process, providing for “an appeal



process [that] identifies the decisions that may be appealed, who may appeal those



decisions, the responsibilities of the participants in an appeal, and the procedures that



apply for the prompt disposition of the appeal”).8
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statute applicable to actions against that agency.  Other Ninth Circuit cases that do implicate
this statute implicitly assume that administrative exhaustion of a claim to the Forest Service
requires that the issue be raised in an administrative appeal.  See McNair, 629 F.3d at 1076,
1078, 1079 n.4 (one issue was exhausted because it had been raised in plaintiff’s
“administrative challenge”; others were not because they was not raised in the
“administrative appeal”); Dombeck, 304 F.3d at 899 (exhaustion requires that the “appeal,
taken as a whole, provided sufficient notice” (emphasis added)); Navajo Nation v. U.S.
Forest Serv., 479 F.3d 1024, 1057-58 (9th Cir. 2007), overruled on other grounds by 535
F.3d 1058 (9th Cir. 2008) (en banc) (reasoning that because comments raising the issue were
“explicitly incorporated and reasserted by reference” into the challengers’ administrative
appeal to the agency, the appeal “taken as a whole . . . provided sufficient notice to the
agency” (internal quotation marks and alterations omitted)).  Idaho Sporting is the one
possible exception.  It concerns a challenge to the Forest Service and addresses an exhaustion
issue by asking what arguments the plaintiffs “raised . . . before the Forest Service as
disclosed in the administrative record,” 305 F.3d at 965-66, but even it does not clearly say
that issues are exhausted if raised only during notice-and-comment, but not in the
administrative appeal.
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There is no “bright-line” test in this circuit for determining whether a party’s



administrative appeal provides sufficient notice to the Forest Service to exhaust a claim;



the determination must be made on a “case-by-case basis.”  Idaho Sporting, 305 F.3d at



965.  Although “claimants who bring administrative appeals may try to resolve their



difficulties by alerting the decision maker to the problem in general terms, rather than



using precise legal formulations, claimants are still obligated to raise their problem with



sufficient clarity to allow the decision maker to understand and rule on the issue raised.” 



Buckingham, 603 F.3d at 1080 (internal quotation marks and alterations omitted); see



Dombeck, 304 F.3d at 889 (claims raised in the administrative appeal and in the federal



complaint must be “so similar that the district court can ascertain that the agency was on



notice of, and had an opportunity to consider and decide, the same claims now raised in



federal court”).



A. Unexhausted NFMA Claims



CBD’s NFMA claims turn on whether the Forest Service’s site-specific action—its



reauthorization of grazing on the Allotment—was consistent with the forest plan it has
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Gary Hase, a Range Management Specialist at Coconino National Forest,9



prepared this Range Specialist’s Report



to ensure consistency with the [Forest Plan], identify Units of Measure,
Resource Protection Measures, and Monitoring Requirements, and to describe
the Affected Environment and document the Environmental Consequences to
upland vegetation resulting from the three alternatives proposed for the Fossil
Creek Allotment.



AR 3736.  Hase’s report concludes that grazing capacity “may be assigned to” potential
capacity areas, “but conservative allowable use assignments must be made.”  AR 3754.  The
Forest Service’s EA incorporates the Report by reference.  
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adopted to provide direction for the management of the Coconino National Forest (the



“Plan”).  Two of these claims are unexhausted. 



1. Authorization of Grazing on Potential-Capacity Range



CBD’s first claim rests on a terse statement in the “Management Direction -



Standards/Guidelines Forest-wide” section of the Plan that “[p]ermitted use and capacity



are assigned based on full capacity range only.”  AR 83.  The Plan defines full capacity



range as “[l]ands that are presently stable because effective ground cover is holding soil



loss to an acceptable level and are, therefore, suited for grazing and can support a



livestock operation.”  AR 472.  This provision, CBD says, cannot be reconciled with the



Forest Service’s decision, as set forth in its EA and in a Range Specialist’s Report on the



Allotment Project,  to allow grazing on land it had denominated as “potential-capacity,”9



AR 12245-47 (EA); AR 3738-39 (Range Specialist’s Report).  



CBD did not make this argument in its administrative appeal.  The appeal did



mention grazing capacity, but for a different reason.  It pointed to the fact that the Plan



“limit[s] allowable use [for livestock grazing] depending on range condition,” and



contains “specific ratings” for range condition (very poor, poor, fair, good, and excellent);



and it faulted the agency’s EA for failing to use these ratings or to justify alternate ratings



in describing range condition on the Allotment.  CBD mentioned the EA’s use of “full
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capacity,” potential capacity,” and “no capacity” only to show that it differed from the



specific ratings used in the Plan, and was an insufficient proxy for the analysis that the



Plan allegedly required. 



If CBD’s challenge in this lawsuit were simply a more specific version of the one



it raised to the Forest Service, the claim would properly be deemed exhausted.  Dombeck



and Idaho Sporting are useful illustrations.  In Dombeck, for example, the plaintiffs



originally argued that the Forest Service had violated the NFMA by amending road



density standards in the forest plan.  304 F.3d at 899.  That sufficed, the court said, to



exhaust their more specific claim that the Forest Service had violated the NFMA by



amending road density standards without preparing an EIS.  Id.  Similarly, in Idaho



Sporting, the plaintiffs originally argued that the agency had failed to disclose or analyze



effects of its action on sensitive species, including extirpating their habitat.  305 F.3d at



965-66.  This was enough to exhaust their claim that the agency failed to analyze those



effects by monitoring the species’ population trends or determining how the proposed



action would alter their habitat.  The appeal need not have cited the relevant regulation or



used magic words like “monitor” or “population trends.”  Id. at 966.  



But unlike in Dombeck and Idaho Sporting, CBD’s claim before this court is not a



more specific version of its previous claim.  Indeed, it is arguably inconsistent with that



earlier claim.  CBD said in its administrative appeal that “full capacity” and “potential



capacity” are ratings that “appear to be unique to the [Allotment].”  AR 12549.  But now



its argument is close to the opposite: (1) the ratings are part of the Plan’s forest-wide



guidelines, and (2) the ratings, as used in the EA, have the same definition as used in the



Plan.  CBD need not have used “precise legal formulations” to exhaust this issue, Idaho



Sporting, 305 F.3d at 965, but it did need to raise the specific problem well enough to



enable the agency to understand and rule on it.  Buckingham, 603 F.3d at 1080.  This it



did not do.
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CBD contends that it argued that “the Forest Service never surveyed for10



threatened and endangered species . . . .”  But its actual claim was much more limited.  See
AR 12547 (asserting that the Forest Service never surveyed for the “endangered Yuma
clapper rail and southwestern willow flycatcher.”).



Specifically, CBD faults the agency’s carrying capacity determination for11



“artificially” defining an AUM to mean 800 pounds of forage, when the Plan equates an
AUM with 1,000 pounds of forage.  CBD also argues that the calculation of carrying
capacity – defined as the “maximum level at which animals can graze an area without
damage to the vegetation or related use,” AR 457 – “inflates the results” of the Forest
Service’s own production data.
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2. Failure To Survey Potential Mexican Spotted Owl Areas



CBD also challenges the Forest Service’s compliance with a requirement in the



Plan that it “[s]urvey all potential spotted owl areas including protected, restricted, and



other forest and woodland types within an analysis area plus ½ mile beyond the perimeter



of the proposed treatment area.”  AR 66.  CBD indisputably failed to raise this claim, or



any version of it, in its administrative appeal.  In that appeal, CBD never alleged, or even



hinted, that the agency had failed to survey for Mexican spotted owl.  Its only challenge



with respect to that species was that the grazing authorization could significantly affect



the owl’s critical habitat, and therefore required the preparation of an EIS.  AR 12545-46. 



By contrast, the administrative appeal did document the agency’s failure to survey for



endangered Yuma clapper rail and southwestern willow flycatcher, AR 12547, and the



Forest Service noted that failure in its decision denying the appeal, AR 12669.   10



B. NEPA Claims



One of CBD’s NEPA claims is unexhausted.  CBD argues that the Forest Service



manipulated data to overestimate the forage available for livestock on the Allotment, and



consequently overestimated the appropriate level of livestock grazing to permit.   But11



CBD has never previously raised this point.  Its administrative appeal came closest when



it argued that the proposed permitted grazing levels would harm wildlife and native



vegetation, but that argument could not have alerted the Forest Service to the possibility
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that CBD would challenge the integrity of the agency’s data collection and presentation. 



The dissimilarity calls to mind Buckingham, 603 F.3d at 1080-81, where the plaintiff said



that his argument to the agency and to the district court was the same: he need not have



complied with restrictions in his permit.  Id.  The court disagreed, because his reasons



were too different: to the agency, he relied on others’ non-compliance with their permit



restrictions; to the court, he argued that his permit was unenforceable.  Id.  The same kind



of dissimilarity exists here.



IV. Merits



A. NFMA Claims 



1. Puported Failure To Follow Grazing Guidelines



The Plan directs the Forest Service to, “[i]n consultation with the US Fish and



Wildlife Service, develop site-specific forage use levels.”  AR 80.  It goes on to say that,



“[i]n the event that site-specific information is not available, average key species forage



utilization in key forage monitoring areas by domestic livestock and wildlife should not



exceed levels in the following table during the forage growing season.”  AR 80.  That



table which is titled “Allowable Use Guide (Percent) By Range Condition And



Management Strategy,” describes the amount of rest to give land in the Forest, depending



on its range condition (very poor, poor, fair, good, or excellent).  AR 80.



CBD argued in its opening brief that the Forest Service failed to adhere to this



Allowable Use Guide.  But, as Defendants have since pointed out, with no objection from



CBD, that argument misreads the Plan.  Adherence to the Guide is required only if “site-



specific information is not available.”  Here, it was available:  the Forest Service



developed forage utilization levels, and FWS reviewed them during the NEPA process.



This claim – to the extent it has not already been implicitly abandoned by  Plaintiff



– is denied.



2. Failure To Maintain or Enhance Soil Productivity
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Effective ground cover, as defined in the EA, is the percentage “litter” of a12



certain size and the percentage “total plant basal area.”  AR 12223.  Improving effective
ground cover has several benefits: it “enhance[s] soil function (minimizes soil erosion,
promotes water infiltration and enhances nutrient recycling)” and “improve[s] the quality and
quantity of desirable vegetation.”  AR 12223.
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The Forest Service has divided the lands on the Allotment into Terrestrial



Ecosystem Units (“TES Units”), derived from the Coconino National Forest Terrestrial



Ecosystem Survey and based on the lands’ particular soil, climate, and vegetation



qualities.  AR 12223, 12371.  For each TES Unit, the agency’s proposed grazing scheme



adopted a “ground cover objective” of 2/3 of “maximum effective ground cover.”  AR



12223.   CBD contends that the objective is inconsistent with a goal of the Plan, in the12



section titled “Soil, Water, and Air Quality,” to “[m]aintain or, where needed, enhance



soil productivity and watershed conditions.”  AR 35.  Specifically, CBD says that the



objective will not stem soil depletion on a significant portion of the Allotment.



Defendants argue that this claim is unexhausted.  They note that, in its



administrative appeal, CBD’s allegation was procedural in nature, and related to a



different statute: that, because the proposed action would cause additional soil erosion on



the Allotment, NEPA required the Forest Service to prepare an EIS.  See AR 12545.  That



may be true, but CBD’s administrative appeal, taken as a whole, did alert the agency to a



general claim that the reauthorization decision would increase the amount of soil erosion



on the Allotment.  CBD’s allegation before this court is a more specific version of that



claim: by increasing the amount of soil erosion on the Allotment, the agency action is



inconsistent with a Plan requirement that it maintain or enhance soil productivity. 



Although this is a close question, the Court finds that this claim is similar enough to the



issue presented in CBD’s administrative appeal to satisfy the exhaustion rule.  Cf. Idaho



Sporting, 305 F.3d at 965-66 (expressions of concern, at the administrative level, that the



proposed agency action would harm certain species were enough to exhaust legal claim



Case 4:10-cv-00330-AWT   Document 38   Filed 01/23/12   Page 17 of 39











1



2



3



4



5



6



7



8



9



10



11



12



13



14



15



16



17



18



19



20



21



22



23



24



25



26



27



28



Just as the Forest Service is under a specific obligation to act consistent with13



the applicable forest plan, see 16 U.S.C. § 1604(i), the BLM is under a specific obligation
to act consistent with the applicable land use plan, see 43 U.S.C. § 1732(a) (2007).
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that agency failed to specify adequate procedures to measure impact of action on those



species).



On the merits, however, CBD’s position is less convincing.  The Plan language it



relies upon states only a general goal; in other contexts, courts have concluded that such



goals are unenforceable.  In Norton v. S. Utah Wilderness Alliance, 542 U.S. 55 (2004),



for example, the plaintiff argued that the Bureau of Land Management (“BLM”) had



failed to comply with certain provisions in its land use plans, thereby violating the



requirement that the BLM “manage the public lands . . . in accordance with the land use



plans . . . when they are available.”  Id. at 67.  But the Court ruled that plan “statements to



the effect that BLM will conduct ‘Use Supervision and Monitoring’ in designated



areas—like other ‘will do’ projections of agency action set forth in land use plans—are



not a legally binding commitment enforceable under § 706(1).”     Id. at 72.13



There is also support in other environmental contexts for the notion that



generalized goals are unenforceable.  Cf. Greater Yellowstone Coal., Inc. v. Servheen, ---



F.3d ----, 2011 WL 5840646, at *15 (9th Cir. Nov. 22, 2011) (Thomas, J., concurring in



part and dissenting in part) (“Unenforceable aspirational goals are not regulatory



mechanisms.”); Bayview Hunters Point Cmty. Advocates v. Metro. Transp. Comm’n, 366



F.3d 692, 701, 703 (9th Cir. 2004) (citizen suits under § 304 may only be “brought to



enforce specific measures, strategies, or commitments designed to ensure compliance



with [national ambient air quality standards],” not to enforce “a [state implementation



plan’s] overall objectives or aspirational goals”); Action for Rational Transit v. W. Side



Highway, 699 F.2d 614, 616 (2nd Cir. 1983) (“aims and goals of the [state



implementation plan] are not enforceable apart from the specific measures designed to



achieve them”). 
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The Plan language itself suggests another reason it is not enforceable: it is



extremely vague.  CBD argues that the goal requires the Forest Service to “‘maintain’



soils in satisfactory condition, and to ‘improve’ soils in impaired or unsatisfactory



condition.”  But the goal is not nearly this specific.  While this may be the general import



of the goal, its indeterminacy demonstrates the usefulness of specific standards and



guidelines to which private parties can sensibly hold the Forest Service when it engages



in site-specific action.  This is not such a standard.  Instead, it is a general goal that, as in



Norton, lacks sufficient specificity to be enforceable against the Forest Service under the



NFMA.



Even if CBD were right that this Plan language is enforceable, it cannot prevail on



its claim.  Courts “defer[] to the Forest Service’s interpretation of plan directives that are



susceptible to more than one meaning unless the interpretation is plainly erroneous or



inconsistent with the directive.”  Siskiyou Regional Educ. Project v. U.S. Forest Serv.,



565 F.3d 545, 555 (9th Cir. 2009); see Native Ecosys. Council v. U.S. Forest Serv., 418



F.3d 953, 960 (9th Cir. 2005) (“Agencies are entitled to deference to their interpretation



of their own regulations, including Forest Plans.”).  The Forest Service argues that the



goal, if it were enforceable, would only require that it maintain the status quo soil



conditions, and that by instituting a grazing regime that (until conditions improve)



authorizes a much lower level of grazing than the previous grazing permit for the



Allotment did, the agency is more than satisfying that standard.  CBD puts forth an



alternate interpretation of “maintain or, where necessary, enhance soil productivity,” but



it has not demonstrated that its interpretation is the only reasonable one.  



For these reasons, CBD is not entitled to judgment on this claim.



B. ESA Claims



CBD argues that:  (1) FWS’s BiOp ignored the impacts of the grazing scheme on



the recovery of the Chiricahua Leopard Frog (“leopard frog”) on the Allotment; and (2)
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Separately, CBD asserts a claim that the ITS does not identify proper,14



measurable triggers to determine when incidental take has been exceeded.  This is hard to
distinguish from CBD’s claim that take is not adequately quantified.  These claims reduce
to the same idea: take should be quantified – either numerically or by means of an adequate
surrogate – so that agencies and applicants can gauge compliance and know when anticipated
take has been exceeded (i.e., when consultation has been triggered).  Therefore the court
treats these claims together.  See, e.g., Or. Natural Res. Council v. Allen, 476 F.3d 1031,
1037-40 (9th Cir. 2007) (analyzing challenges to ITS in this way).
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the ITS contained in that BiOp failed to adequately quantify take, and failed to provide a



meaningful surrogate.14



1. The BiOp’s Analysis with Respect to the Leopard Frog



In accordance with § 7(a)(2) of the ESA, FWS prepared a BiOp that analyzed the



effects of the proposed action on, inter alia, the leopard frog, a listed species under the



ESA.  According to the BiOp, the leopard frog is an inhabitant of cienegas, pools,



livestock tanks, lakes, reservoirs, streams, and rivers at elevations of 3,281 to 8,890 feet



in parts of the southwestern United States, including central and southeastern Arizona. 



AR M2855.  In Arizona, slightly less than half of all known “historical localities” for the



leopard frog are stock tanks.  AR M2855-56.  It is extant in “most major drainages in



Arizona and adjacent areas of New Mexico,” but in many regions of Arizona it has not



been found for a decade or more despite repeated surveys.  AR M2856.  The BiOp cites



“[d]isruption of metapopulation dynamics” as an “important factor in regional loss of



populations”: “[leopard frog] populations are often small and habitats are dynamic,



resulting in a relatively low probability of long-term population persistence.”  AR M2856.



The Recovery Plan for the leopard frog, which FWS completed in accordance with



ESA requirements for listed species, delineates eight “recovery units” in key areas that



are seen as valuable to the recovery of the species.  AR M2857.  The proposed action at



issue in this case lies within one of those eight recovery units, recovery unit 5 (“RU5”). 



AR M2857.  There are fewer records of leopard frog presence in RU5 than in some other



recovery units, which the BiOp says may reflect both a lack of historical survey data and
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the relatively dry nature of much of RU5.  AR M2857.  Today, the species “is confirmed



present at only one livestock tank” in the area.  AR M2857.



The Allotment “contains currently occupied, previously occupied, and suitable



unoccupied Leopard frog habitat.  The habitat consists entirely of stock tanks and



possibly some habitat within the ephemeral drainages on the [A]llotment.”  AR M2863. 



Until 2002, this area “appeared to contain a functioning metapopulation of leopard frogs.” 



AR M2863.  But since then many occupied sites have died out, and FWS and state



officials have “continued to monitor the decline” of the species in the area.  AR M2863. 



Approximately eight stock tanks within the Allotment are considered “[p]reviously



occupied sites,” that is, sites where the leopard frog was present in the 1990s and early



2000s but is no longer present as a result of drought, crayfish, non-native fish, or other



unknown disturbances.  AR M2864.  In addition, there are approximately 13 sites within



the Allotment that are considered “suitable habitat,” that is, “areas where suitable



conditions exist” for leopard frogs, but where no frogs have been detected during surveys. 



AR M2864.



In 2005, FWS, in cooperation with the Phoenix Zoo and the Arizona Game and



Fish Department, established a captive breeding program with one female and three males



collected from another stock tank and released into a stock tank on the Allotment.  AR



M2863.  According to the BiOp, a few other sites “may still be occupied” as well.  AR



M2863.  FWS and the Arizona Game and Fish Department intend to continue stocking



leopard frog into these sites, and perhaps others, “to improve the status of the species



within the action area.”  AR M2863.



The BiOp contains six paragraphs analyzing the effects of the action on the



leopard frog.  AR M2868-69.  The BiOp asserts that the proposed action will have some



“benefits” for the leopard frog: as part of the reauthorization, the Forest Service



contemplates the construction of fences around five stock tanks.  AR M2868.  In addition,



FWS and the Arizona Game and Fish Department plan to continue reintroducing the
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species within the action area.  AR M2868.  But the BiOp notes that livestock grazing can



have a number of deleterious effects on the leopard frog, including declines in the



structural richness of the vegetative community; losses or reductions of the prey base;



increased aridity of habitat; loss of thermal cover and protection from predators; a rise in



water temperatures to levels lethal to larval stages of amphibian and fish development; a



loss in soil fertility from erosion; trampling of hibernating frogs or tadpoles; erosion or



siltation of stream courses; elimination of undercut banks that provide cover for frogs;



loss of wetland and riparian vegetation; and spread of disease and non-native predators. 



AR M2868.  Although building “frog fences,” as the Forest Service and FWS have agreed



to do at the stock tanks that may be occupied, should “reduce the opportunity for



livestock to accidentally trample frogs,” it “would not completely remove the threat.”  AR



M2869.



The BiOp concludes that the agency action is “not “likely to jeopardize the



continued existence of the [leopard frog].”  AR M2876.  It gives three reasons:  (1) the



“ecological condition of the area should be maintained or improved” during the ten-year



life of the authorization; (2) “[f]ull implementation of the AMP (including the



conservation measures) is expected to greatly reduce the risk of direct impacts to [leopard



frogs] through fencing and exclusion of livestock from portions of occupied areas”; and



(3) a “[leopard frog] captive breeding and head-start program has been developed . . .



[which] has resulted in the reintroduction of frogs to [one stock tank on the Allotment]



and the program is expected to continue to improve the status of the species within the



action area over time.”  AR M2876.



2. Impacts of Agency Action on Recovery of the Leopard Frog



In undertaking its jeopardy analysis, FWS was required by regulation to assess not



only the impacts of the Forest Service’s action on the survival of the leopard frog, but



also on its recovery.  See 50 C.F.R. § 402.02 (an agency action “jeopardize[s] the



continued existence” of a species if it “reasonably would be expected, directly or
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indirectly, to reduce appreciably the likelihood of both the survival and recovery of a



listed species in the wild by reducing the reproduction, numbers, or distribution of that



species”); Nat’l Wildlife Fed’n v. Nat’l Marine Fisheries Serv., 524 F.3d 917, 932 (9th



Cir. 2008) (interpreting this regulation to require a consideration of “effects on recovery



as well as effects on survival”).



FWS did not analyze the grazing scheme’s effects on the recovery of the leopard



frog.  As an initial matter, the BiOp contains no mention of the impact of the action on the



species’ recovery.  This is not dispositive, of course; as the court in National Wildlife



recognized, the analysis of the impacts of an action on survival is often “intertwined”



with the analysis of impacts on recovery.  524 F.3d at 932 & n.11.  But there is no



indication in the BiOp that FWS did even this – intertwine its analysis of the impacts on



survival with its analysis of the impacts on recovery.  Rather, every indication is that



FWS did not consider the impacts on recovery at all.



None of FWS’ responses are persuasive.  First, it argues that the BiOp’s emphasis



on stock tanks itself demonstrates a consideration of the impacts of the action on the



leopard frog’s recovery.  It points to a line in the BiOp that stock tanks “may benefit



species, such as the [leopard frog], by providing habitat that is currently needed fro the



species[’] recovery and survival,” AR 2873.  But just because stock tanks are needed for



the leopard frog’s recovery and survival does not mean that the BiOp’s focus on stock



tanks reflects a focus on recovery.



FWS also cites “recovery actions taken on the Allotment” – captive breeding and



reestablishment of leopard frogs in stock tanks, and fencing and cleaning stock tanks –



without explaining why these actions are necessarily connected to recovery rather than



survival.  See AR M1832, AR M2851, AR M2873.  And it cites portions of the record



that allegedly demonstrate plans to implement “numerous required conservation measures



for the benefit of the [leopard frog],” but actually have nothing to do with the leopard frog



in particular.  See AR 7153-54.
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Other statements in the BiOp that are said to demonstrate a focus on recovery are



that the action “is expected to result in benefits to the [leopard frog]”; that certain



strategies (stock tank fencing, additional reintroductions of the species) “will contribute to



the species conservation”; and that the captive breeding and reintroduction program “is



expected to improve the status of the species.”  The first of these immediately precedes a



long narrative about the adverse effects of the action on the frog, without any analysis



about whether the benefits will outweigh those adverse effects.  Neither the second nor



third statements actually says anything about the impact of the grazing scheme on



recovery; a project could include some measures that “contribute” to conservation, or



“improve the status of the species,” but still, on net, substantially reduce any chance of a



species’ recovery.  



But even if the third statement is construed as a conclusion that the proposed



action will, on net, improve the status of the leopard frog on the Allotment over time, this



is not enough to demonstrate that the agencies considered the impact on recovery. 



Recovery means more than just improved status; it means improvements to the point



where the species may be delisted.  See Gifford Pinchot Task Force v. U.S. Fish &



Wildlife Serv., 378 F.3d 1059, 1070 (9th Cir. 2004) (“[T]he ESA was enacted not merely



to forestall the extinction of species (i.e., promote a species survival), but to allow a



species to recover to the point where it may be delisted.”).  Conceivably, a species could



be so close to extinction that even improving its status does not do enough to avoid



“reduc[ing] the odds of success for future recovery planning.”  Nat’l Wildlife, 524 F.3d at



936; see, e.g., S. Yuba River Citizens League v. Nat’l Marine Fisheries Serv., 723 F.



Supp. 2d 1247, 1258 (E.D. Cal. 2010) (holding that it is not enough to say that an action



will improve species, absent a finding that the species population is stable to begin with).



Rock Creek Alliance v. U.S. Fish & Wildlife Serv., 663 F.3d 439 (9th Cir. 2011),



provides an instructive contrast.  In Rock Creek Alliance, the Ninth Circuit relied on



explicit statements about recovery to conclude that FWS had adequately considered the
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Section 9 of the ESA prohibits the taking of any member of a listed endangered15



species.  16 U.S.C. § 1538(a)(1)(B).  The ESA’s implementing regulations have extended
this prohibition to threatened species, with certain exceptions not relevant here.  See 50
C.F.R. § 17.31.



The ESA defines the term “take” as “to harass, harm, pursue, hunt, shoot, wound, kill,
trap, capture, or collect, or to attempt to engage in any such conduct.”  16 U.S.C. § 1532(19).
“Harm,” in this context, is “an act which actually kills or injures wildlife.  Such act may
include significant habitat modification or degradation where it actually kills or injures
wildlife by significantly impairing essential behavioral patterns, including breeding, feeding
or sheltering.”  50 C.F.R. § 17.3; Babbitt v. Sweet Home Chapter of Cmtys. for a Great Or.,
515 U.S. 687, 691 (1995).
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impact of a project on the recovery of a species.  Id. at 443.  FWS expressly said that,



“[a]t most, the rate of recovery of the core area population may slow slightly, if at all,



assuming fish passage at the dams and habitat restoration continues and is successful”;



and that “there may be a slight slowing in the rate of recovery for the core area population



because of the slight loss in recruitment potential, but if current efforts to recover [the



species] . . . continue to be successful and overshadow the potential loss, the recovery



rate of the core area may not be affected.”  Id. (emphasis in original).  Such recovery-



specific analysis is absent here.



Defendants have not demonstrated that they considered the effects of the proposed



action on the leopard frog’s chances of recovery.  Because a court “cannot simply take the



agency’s word that the listed species will be protected under the planned operations,”



Nat’l Wildlife, 524 F.3d at 935 n.16, CBD is entitled to summary judgment on this claim.



3. Deficient Quantification of Incidental Take



The ESA requires the consulting agency (here, FWS) not only to make a jeopardy



determination, but also to consider whether the action will “take” any member of a listed



species.  16 U.S.C. § 1538(a)(1)(B).   Section 9 of the ESA establishes a blanket15



prohibition on such takings.  16 U.S.C. § 1538(a)(1)(B).  “[I]f the consulting agency



concludes that the action will not jeopardize the continued existence of a listed species



Case 4:10-cv-00330-AWT   Document 38   Filed 01/23/12   Page 25 of 39











1



2



3



4



5



6



7



8



9



10



11



12



13



14



15



16



17



18



19



20



21



22



23



24



25



26



27



28



Take of marine mammals must comply with an additional requirement.  See16



16 U.S.C. § 1536(b)(4).
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but is likely to result in incidental takings, then it must issue an [ITS] with [its BiOp].”



Wild Fish Conservancy v. Salazar, 628 F.3d 513, 519 (9th Cir. 2010).  An ITS “exempts a



specified number of incidental takings from the take prohibition of section 9.”  Id.  The



ITS: (1) “specifies the impact of such incidental taking on the species”; (2) “specifies



those reasonable and prudent measures that the Secretary considers necessary or



appropriate to minimize such impact”; and (3)”sets forth the terms and conditions



(including, but not limited to, reporting requirements) that must be complied with by the



Federal agency or applicant (if any), or both, to implement the measures specified”



pursuant to the preceding requirement.   50 C.F.R. § 402.14(i). 16



Because the grazing reauthorization is anticipated to cause some take of the



leopard frog, FWS’s BiOp included an ITS for that species.  CBD challenges the ITS on



the ground that it fails to quantify numerically the expected level of take from the grazing



scheme, or at least to adopt a meaningful surrogate. 



a. Numerical quantification of take



“Congress has clearly declared a preference for expressing take in numerical form,



and an Incidental Take Statement that utilizes a surrogate instead of a numerical cap on



take must explain why it was impracticable to express a numerical measure of take.”  Or.



Natural Res. Council v. Allen, 476 F.3d 1031, 1037 (9th Cir. 2007); see Ariz. Cattle



Growers’ Ass’n v. U.S. Fish & Wildlife, 273 F.3d 1229, 1249 (9th Cir. 2001); 16 U.S.C. §



1536(b)(4)(C)(i) (agency is required to “specif[y] the impact of such incidental taking on



the species”).



The first question is whether the ITS uses a surrogate.  The ITS says that “it is



difficult to quantify the number of individual frogs taken,” and therefore “we will



attribute take at the sub-population level (hereinafter referred to as occupied sites).”  AR



M2878.  The ITS then characterizes anticipated take as mortality or injury to a
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The ITS sets forth four anticipated forms of take over the life of the project:17



significant disturbances at a tank, livestock trampling, erosion, and the increased presence
of nonnative predators:



1. Direct mortality or injury of a proportion of [leopard frog] adults,
metamorphs, tadpoles, or egg masses at one occupied livestock tank where
maintenance activities result in significant disturbance at the tank (e.g.,
dredging or silt removal, major repair of berms).



2. Direct mortality or injury through trampling of a proportion of [leopard
frog] adults, metamorphs, tadpoles, or egg masses at one occupied site in a
summer pasture from March through October; and trampling of small tadpoles
and overwintering frogs at one occupied site in a winter pasture where
livestock have access from November through February.



3. Harm or harassment including lost productivity of a proportion of
[leopard frogs] due to loss of bankline and emergent vegetation cover,
increased sedimentation of pools, or other forms of habitat at one occupied site
where livestock contribute to erosion within or upstream of these sites.



4.  Harassment of a proportion of [leopard frogs] at one occupied livestock
tank due to unintentional benefit to, or facilitation of, nonnative bullfrogs, fish,
salamanders, or crayfish that immigrate to newly constructed livestock tanks
from nearby populations, existing or introduced.



AR M2878-79.
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“proportion of [leopard frogs]” that is “a small enough quantity of the population at the



tank that exists when the incidental take occurs to allow recovery of the population to pre-



disturbance levels over time.”   AR M2878-79.  FWS argues that this is not a surrogate17



measure of take because it is not an ecological condition, and only  “ecological conditions



in lieu of defining the amount or extent of take constitute[] a ‘surrogate’ for take.”  But,



as Allen made quite clear, a “surrogate” is any substitute for a “numerical cap on take.” 



Allen, 476 F.3d at 1037-38.  FWS’ measure (an unspecified “proportion” that is “small



enough” to “allow recovery of the population at [a stock] tank”) is not numerical by any



ordinary definition.  Therefore the ITS needed to explain why it was impracticable to



express take as a numerical measure.
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In the ITS, FWS gave the following reasons: dead or impaired frogs are “difficult



to find”;“losses may be masked by seasonal fluctuations in environmental conditions”;



the “status of the species could change over time through immigration, emigration, and



loss or creation of habitat”; and the “species is small-bodied, well camouflaged, and



occurs under water of varying clarity.”  AR M2878.



As CBD points out, these reasons are unconvincing given the evidence in the



record that biologists from the agencies have surveyed stock tanks for leopard frogs.  See,



e.g., AR M2262 (June 2008 email stating that agency officials surveyed “Middle Tank



yesterday evening and saw 19 frogs”); AR M2274 (July 2008 email stating that agency



officials surveyed several tanks and were “able to visually spot 23 of the 26 frogs we



released” at Middle Tank); AR M2275 (July 2008 email describes “over 1,000 [leopard



frog] metamorphs” at the confirmed occupied site); AR M2369-70 (similar emails).  FWS



demeans the value of this survey data as “not giv[ing] a precise number of frogs” and



only “generat[ing] presence/absence data from which inferences about abundance and



trends can be made.”  But determining a species’ relative “abundance” is a way of



estimating its population.  The data collection capability that FWS has described appears



to be up to the task of estimating population for the purpose of measuring incidental take. 



Indeed, this is presumably how incidental take is typically measured: surveys generate



data from which the agencies can draw inferences to estimate loss or growth in a species’



population.  See Ctr. for Biological Diversity v. Bureau of Land Mgmt., 422 F. Supp. 2d



1115, 1138 (N.D. Cal. 2006) (“[D]efendants have not pointed to any evidence in the



record that it was impractical to estimate desert tortoise take.  Indeed, the Service has



estimated the numbers of desert tortoise in other areas of the Dunes . . . .” (emphasis



added)); see also Miccosukee Tribe of Indians of Fla. v. United States, 566 F.3d 1257,



1275 (11th Cir. 2009) (rejecting FWS’ argument that because a sparrow has “secretive”



behavior, “cryptic” color, and “move[s] over expansive and remote areas,” a surrogate



measure of take was required, and observing that FWS develops annual population data
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As an example of this second standard, the ITS says that, if after two years “the18



species declines below the two extant populations of [leopard frogs] identified on the
[Allotment], and such decline can be attributed to livestock management, take will have been
exceeded.”  AR M2879.  This is not the actual trigger, but only an example of how it would
work in practice.  But CBD correctly notes that the example is flawed; FWS does not cite any
evidence in the record confirming that two sites are occupied by the leopard frog.  And the
BiOp states the opposite; it asserts that only one occupied site has been confirmed.  See AR
M2857.



Purporting to describe the surrogate set forth in the ITS, Defendants’ briefing19



actually adds a third surrogate standard: when an occupied site has “cease[d] to exist” for
some period of time.  Defs.’ Combined Mem. and Opp., Doc. 24 at 26; see id. at 27 (“[I]f a
site occupied by [leopard frogs] becomes unoccupied as a result of livestock management
activities on the Allotment, take is exceeded and reconsultation must occur.”)).  This is
nothing more than a post hoc litigation position.  See Gifford Pinchot, 378 F.3d at 1071 n.7
(courts should not accept “post hoc rationalizations” because they “provide an inadequate
basis for judicial review”).  It has no basis in the ITS and indeed is inconsistent with both of
the triggers expressed in that statement.  It is inconsistent with the first trigger – which turns
on the point at which recovery at a site has been “precluded” – unless one assumes that frogs
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for the species).  Defendants have not explained why an inferential, numerical



quantification of take would be inappropriate here.  FWS’ decision not to provide one



was arbitrary and capricious.



b. Surrogate measure for quantifying take



Even if FWS’ reasons for using a surrogate measure were not arbitrary and



capricious, its choice of surrogate was.  As an initial matter, the surrogate is a moving



target.  The ITS describes anticipated take as a “proportion” of leopard frogs “at an



occupied site,” and defines “proportion” as “a small enough quantity of the population at



the tank that exists when the incidental take occurs to allow recovery of the population to



pre-disturbance levels over time.”  AR M2878-79.  But the ITS suggests two different



standards for determining when anticipated take has been exceeded:  (1) when recovery



of the population at an occupied site (a tank) has been “precluded”; and (2) when the



“total number of occupied [leopard frog] population sites” decreases after two



consecutive years.   AR M2879.18 19
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have the potential to recover at a site until every single one dies out.  That would be a
surprising assumption to make, particularly because no record evidence supports it and the
potential for a species’ recovery ordinarily ends before its potential for survival does.  Cf. id.
at 1069 (“[I]t is logical and inevitable that a species requires more critical habitat for
recovery than is necessary for the species survival . . . .”).  In addition, Defendants’ newly-
minted surrogate is inconsistent with the second trigger set forth in the ITS.  It hinges only
on whether the population of frogs at any one site is extirpated, whereas the ITS’ trigger is
keyed to the total number of frog population sites.  Because leopard frog occupancy of sites
is “dynamic” and is expected to “change across the allotment” over the life of the grazing
scheme, AR M2879, conceivably one population site could be eliminated while two new
sites are created.  In that case, the former trigger, but not the latter one, would be satisfied.
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These triggers are internally inconsistent, and neither is an adequate surrogate for



quantifying take.  The first trigger is that take will be exceeded once the proportion of



frogs at a tank is no longer adequate to “allow recovery of the population” there.  AR



M2879.  This standard provides no way of gauging compliance; about the most that can



be gleaned from it is that, given anticipated take at a tank, some number of frogs at the



tank will remain.  But without a way of determining what proportion of frogs – or what



absolute number – is enough to allow recovery of the population at a tank, the standard



cedes “unfettered discretion” to FWS.  Ariz. Cattle, 273 F.3d at 1250; see Allen, 476 F.3d



at 1038-39 (surrogate must be “able to perform the functions of a numerical limitation,”



i.e., contain “measurable guidelines to determine when incidental take would be



exceeded” and “not be so general that the applicant or the action agency cannot gauge its



level of compliance”).  Moreover, the standard verges on tautological.  An ITS is only



prepared if FWS concludes that anticipated take will avoid jeopardy, i.e., that it will avoid



appreciably reducing the likelihood that the species will recover.  Therefore anticipated



take must by definition not rise to the level of preventing the population from recovering



to pre-take levels.  Quantifying anticipated take like this just states the obvious; it does



not offer any way to determine when take has risen to a level requiring the re-initiation of



consultation with FWS.
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It is unclear how many occupied sites there are.  The BiOp discusses one20



confirmed site and says that another four sites “may still be occupied.”  AR M2863.
Elsewhere the BiOp says, without support, that five sites are “likely occupied.”  AR M2869.
The Defendants now argue that five sites are occupied, but the portions of the record they
cite do not support that contention.
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The ITS’ other trigger – a reduction in the total number of occupied frog sites on



the Allotment – is also arbitrary and capricious.  On this point, CBD cites Allen.  There,



the court rejected a trigger describing the authorized level of take as “all spotted owls



associated with the removal and downgrading of 22,227 acres of suitable spotted owl



habitat.”  476 F.3d at 1039.  The trigger was “coextensive with the project’s own scope”;



therefore it did not actually permit FWS to “halt the project and reinitiate consultation.” 



Id.  



Although FWS’ trigger here is not coextensive with the project’s scope, the ideas



that animated Allen remain a useful guide.  One logical principle to extract from Allen is



that an ITS trigger must provide a meaningful opportunity for revived consultation.  See



id. at 1041 (limitations on take in the ITS must not “be so indeterminate as to prevent the



Take Statement from contributing to the monitoring of incidental take by eliminating its



trigger function”).  The trigger in this case does not do that.  As the court reads the record



evidence, it is conceivable that as little as one site on the Allotment is occupied by



leopard frogs.   Assuming that is and remains true, the trigger would be toothless. 20



Consultation would only be revived in the event that all leopard frogs are extirpated from



the only site they occupy on the Allotment, which amounts to a trigger based on



extirpation of leopard frogs from the entire Allotment.  In these circumstances, as CBD



points out, FWS would have “foreclosed any meaningful check on its own no-jeopardy



determination.”



In short, FWS’ choice (or choices) of surrogate were arbitrary and capricious.



C. NEPA Claims
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“NEPA does not mandate particular results, but simply provides the necessary



process to ensure that federal agencies take a hard look at the environmental



consequences of their actions.”  Muckleshoot Indian Tribe v. U.S. Forest Serv., 177 F.3d



800, 814 (9th Cir. 1999) (internal quotation marks omitted).  On review of an agency



decision made pursuant to NEPA, the court asks “whether the agency has taken a hard



look at the consequences of its actions, based its decision on a consideration of the



relevant factors, and provided a convincing statement of reasons to explain why a



project’s impacts are insignificant.”  Nat’l Parks & Conservation Ass’n v. Babbitt, 241



F.3d 722, 730 (9th Cir. 2001), abrogated on other grounds by Monsanto Co. v. Geertson



Seed Farms, --- U.S. ----, 130 S.Ct. 2743, 2757 (2010) (internal quotation marks,



citations, and alterations omitted).  



CBD challenges the Forest Service’s NEPA review process in two respects.  First,



it argues that the agency should have prepared an EIS given the “uncertain intensity” of



impacts of the grazing scheme on threatened, endangered, and sensitive wildlife species. 



Second, it contends that the agency’s EA and FONSI are inadequate because they do not



demonstrate that the grazing scheme would sufficiently limit soil erosion.  CBD is



entitled to judgment on the second claim, but not the first.



1. Need for EIS



An EIS is required for all “major Federal actions significantly affecting the quality



of the human environment.”  42 U.S.C. § 4332(2)(C).  “If agency regulations do not



categorically require the preparation of an [EIS], then the agency must first prepare an



[EA] to determine whether a project will have a significant effect on the environment.” 



Salmon River Concerned Citizens v. Robertson, 32 F.3d 1346, 1356 (9th Cir. 1994)



(citing 40 C.F.R. § 1501.4).  Whether a project’s effects will be “significant” turns on



“context” and “intensity.”  40 C.F.R. § 1508.27.  A number of factors should be



considered in evaluating intensity, including, as relevant here, “[t]he degree to which the



action may adversely affect an endangered or threatened species or its habitat that has
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CBD also claims that the Forest Service failed to identify and discuss intensity21



in its FONSI.  That is incorrect.  See AR 12524-28 (considering each intensity factor
enumerated in 40 C.F.R. § 1508.27).
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been determined to be critical under the [ESA].”  Id. § 1508.27(b)(9).  CBD argues that



because the Forest Service lacked sufficient data to determine the degree of adverse



effects, it needed to prepare an EIS.21



CBD relies mainly on National Parks & Conservation Association v. Babbitt. 



There, the court ruled that the agency should have prepared an EIS because the



environmental effects of the proposed agency action were admittedly highly uncertain. 



Nat’l Parks, 241 F.3d at 731-32 (stating that “[t]he EA describes the intensity or practical



consequences of these effects, individually and collectively, as ‘unknown’”).  Among



other admissions of ignorance, the EA in National Parks said that “little is known about



the effects of the cruise ship disturbance on steller sea lions”; “the effect of increased



levels of disturbance on Glacier Bay’s cetacean populations is unknown”; “the degree of



increase [in oil spills as a result of increased traffic] is unknown”; and the effect of noise



and air pollution on murrelets, bald eagles, and waterfowls remains “unknown” because it



remains unstudied.  Id. at 732 (internal quotation marks and alterations omitted).



The Forest Service’s analysis in this case is easily distinguishable from the



agency’s analysis in National Parks.  Here, the EA assesses the effects of livestock



grazing, in general and in the context of the site-specific action, on endangered,



threatened, and sensitive species on the Allotment.  See AR 12273-12331.  It also



compares the impact of “no action” to the impact of the action on these species.  See id. 



True, as CBD says, the Forest Service has not surveyed the populations of certain of these



species in and around the Allotment.  But CBD does not explain why surveys were



necessary to determine the impact of the proposed action on these species, when the EA’s



analysis of impact assumes, as a baseline condition, the key piece of information for



which surveys would be useful: that particular species are present on the Allotment.  See
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AR 12285-86.  CBD cites no case requiring an agency to collect population data for every



species that might be in a project area in order to fulfill its obligations in an EA.



CBD is correct that baseline conditions should be established to facilitate an



accurate evaluation of the intensity of impact that the agency action will cause.  See Am.



Rivers v. FERC, 201 F.3d 1186, 1195 n.15 (9th Cir. 2000) (explaining that a baseline is “a



practical requirement in environmental analysis often employed to identify the



environmental consequences of a proposed agency action”); Half Moon Bay Fishermans’



Mktg. Ass’n v. Carlucci, 857 F.2d 505, 510 (9th Cir. 1988) (“Without establishing the



baseline conditions which exist in the vicinity of B1 before ocean dumping begins, there



is simply no way to determine what effect the proposed dumping near B1 will have on the



environment and, consequently, no way to comply with NEPA.”).  But none of the cases



CBD cites require that baseline conditions be supported by population data for each



species potentially in the action area.  In Center for Biological Diversity v. BLM, which is



closest to this case, the problem was that the baseline omitted numerous species believed



to be endemic to the action area, and was therefore incomplete.  422 F. Supp. 2d 1115,



1163 (N.D. Cal. 2006).  CBD has not alleged that kind of incompleteness here.



CBD’s objection reduces to a complaint that the Forest Service failed to prepare an



EIS while acknowledging that certain negative impacts may result from the action.  That



is not enough to trigger the need to prepare an EIS.  See Native Ecosys. Council v. U.S.



Forest Serv., 428 F.3d 1233, 1240 (9th Cir. 2005) (“We decline to interpret NEPA as



requiring the preparation of an EIS any time that a federal agency discloses adverse



impacts on wildlife species or their habitat or acknowledges information favorable to a



party that would prefer a different outcome.  NEPA permits a federal agency to disclose



such impacts without automatically triggering the ‘substantial questions’ threshold.”);



Env’t Prot. Info. Ctr. v. U.S. Forest Serv., 451 F.3d 1005, 1011 (9th Cir. 2006) (“[T]he



regulations do not anticipate the need for an EIS anytime there is some uncertainty, but



only if the effects of the project are ‘highly’ uncertain.” (emphasis in original)).
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CBD’s administrative appeal challenged the adequacy of the 2/3 ground cover22



objective in particular, but it did so on a different ground (that the Forest Service had given
no timeframe for reaching the 2/3 objective).  AR 12545.  Without more, that might not
suffice to exhaust the claim CBD asserts now.
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2. Inaccuracies in EA and FONSI Concerning Soil Erosion



CBD faults the EA and FONSI for relying on “inaccurate information” about the



impacts of the grazing scheme on the soils in the Allotment.  Specifically, CBD argues



that the ground cover objective adopted by the Forest Service for the Allotment – 2/3 of



maximum effective ground cover, as described Part IV.A.2, supra – will be less effective



than the agency’s EA and FONSI assume.



Defendants argue that CBD never exhausted this claim.  But CBD’s administrative



appeal did allege that the grazing decision would “cause continued soil erosion and



sediment delivery to streams that will be additive to background levels. AR 12545; that



“adverse cumulative effects of soil loss . . . , as well as sediment delivery to [the



Allotment], are reasonably foreseeable for the duration of the grazing authorization,” AR



12546; and that the “EA fails to assess adverse effects over that timescale,” AR 12546. 



CBD’s claim to this court is, in a way, a more specific version of that claim: the 2/3



ground cover objective does not sufficiently address these adverse effects.  See Idaho



Sporting, 305 F.3d at 966 (claim based on a specific regulation was exhausted by raising



general concern at lack of “adequate procedures to measure the impact” of the action on



the species).   Therefore the Court concludes that the claim is exhausted.22



On the merits, CBD accurately identifies an error in the EA’s assumptions.  In a



section on “Soil and Watershed Resources,” under the heading “Ground cover,” the EA



includes this measure: 



Manage livestock grazing at an intensity that will improve effective ground
cover . . . to enhance soil function . . . and to improve the quality and
quantity of desirable vegetation.  Target effective ground covers for each
[TES] Map Unit should be at a minimum 2/3 of maximum effective ground
cover as described in the table below.
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Although the Forest Service does not ask the court to find this error harmless,23



even if it had, such a request would be unavailing.  “In the context of agency review, the role
of harmless error is constrained.”  Gifford Pinchot, 378 F.3d at 1071.  “The doctrine may be
employed only when a mistake of the administrative body is one that clearly had no bearing
on the procedure used or the substance of decision reached.”  Id. (internal quotation marks
omitted).  It is impossible to say that the Forest Service’s mistake had “no bearing” on the
procedure used or decision reached.
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AR 12223.  A footnote explains the rationale for the use of 2/3 ground cover: 



The purpose of the 2/3 of effective ground cover is . . . to limit erosion from
exceeding natural rates of formation (soil tolerance).  The [TES Survey]
outlines a percent effective ground cover for each [TES] map unit where
soil tolerance is met.  The soil and water specialist on this project used
professional judgment and assigned a 2/3 effective ground cover value (all
2/3 values exceed the effective ground cover for soil tolerance).



AR 12223 (emphasis added).  The italicized parenthetical phrase is not correct; the 2/3



ground cover objective does not meet the soil tolerance—i.e., the amount of ground cover



required to prevent erosion from exceeding natural rates of formation—at five TES units



on the Allotment (Units 350, 401, 402, 420, and 430), comprising about 45% of the



Allotment’s total lands.  See AR 12224, 4004, 857.



The question is not whether the EA includes the error; it is whether the error



matters.  “To take the required ‘hard look’ at a proposed project’s effects, an agency may



not rely on incorrect assumptions or data in an EIS.”  Native Ecosys. Council, 418 F.3d at



964, 965.  Whether this error demonstrates a failure by the agency to take a “hard look” is



a close question, but the Court concludes that it does.



Defendants try to marginalize this error as a “single phrase” in a “parenthetical in a



footnote.”  But if the phrase explicates the basis for the Forest Service’s adopting a 2/3



ground cover objective, it is important; its placement in the text matters not at all.   The23



Defendants also suggest that the 2/3 cover objective was not essential to the EA, given all



of the other “conservation measures” adopted to protect soil condition.  But the EA does



not discount the importance of the 2/3 ground cover objective.  To the contrary, it says
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that “[t]here is a need to improve the habitat conditions for various wildlife”; one of those



conditions is “[s]oil stability,” with “soil loss below tolerance”; and a way to meet that



condition is to improve cover “to a minimum of 2/3 of potential as defined by TES map



unit.”  AR 12209-10.



Defendants’ best argument is that the EA and the documents supporting it



demonstrate an awareness that the 2/3 cover objective will not always be effective.  Defs.’



Combined Mem. & Opp., Doc. 24 at 35.  Defendants cite a page from the Soil and Water



Specialist’s Report, AR 2159, which recognizes that two of the five TES units (Units 350



and 430) identified by CBD have “inherently unstable” soil and therefore may “naturally



have rates of erosion greater than tolerable limits.”  They also cite an Excel spreadsheet



on ground cover conditions on the Allotment, AR 900, which appears to reflect a



comment by someone within the Forest Service that effective ground cover “can[’]t be



done” on one of the five TES units (Unit 350) and would be “hard to achieve” on two



others (Units 420 and 430).  Finally, they cite a portion of the EA that refers to the 2/3



ground cover objective as “effective ground cover (where achievable) averaging between



a minimum of 13% to 20% within the next 10 years,” AR 12210.  These documents are



inconsistent with the footnote’s assertion that all 2/3 values exceed effective ground cover



for soil tolerance.



But while the record reflects inconsistencies in the Forest Service’s view of the



efficacy of a 2/3 ground cover objective, those inconsistencies do not immunize its



decision-making process from judicial scrutiny.  See Blue Mountains Biodiversity Project



v. Blackwood, 161 F.3d 1208, 1213-14 (9th Cir. 1998) (ordering the Forest Service to



prepare an EIS where the EA’s treatment of sedimentation issues was “cursory and



inconsistent”).  If the Forest Service did not rely on an incorrect assumption (that a 2/3



ground cover objective would be effective Allotment-wide), it at least incorrectly stated



its assumptions about ground cover objectives in a way that thwarted the public’s



understanding of the environmental impacts of the action.  Informing the public of these
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The Forest Service says that effective ground cover may be unachievable for24



these units, but stops short of saying that it is definitely unachievable for all portions of them.
See Defs.’ Combined Mem. & Opp., Doc. 24 at 35 (stating that “some” inherently unstable
soils have natural rates of erosion greater than tolerable limits).



The TES survey itself notes the importance of maintaining ground cover, even25



at Unit 430—a unit with inherently unstable soil.  See AR 4001 (“Maintenance of vegetative
groundcover is essential to prevent sheet and rill erosion.”).
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impacts is a key value protected by NEPA.  See Native Ecosys. Council, 418 F.3d at 964,



965 (by using a hiding cover calculation denominator that is inconsistent with that



required by the governing forest plan, the agency did not take a “hard look” at the



project’s true effect and failed to inform the public of the project’s environmental



impact); see also 40 C.F.R. § 1502.1 (An EIS must “provide full and fair discussion of



significant environmental impacts and shall inform decisionmakers and the public of the



reasonable alternatives which would avoid or minimize adverse impacts or enhance the



quality of the human environment.”). 



It is entirely unclear from the administrative record how effective a 2/3 ground



cover objective will be.  The Forest Service acknowledges that three TES units (Units



401, 402, and 420) may be able to achieve soil tolerance levels with some percentage of



ground cover, but will not do so with the 2/3 objective set forth in the EA.  See Defs.’



Combined Mem. & Opp., Doc. 24 at 35.  The same may be true for at least some portions



of the remaining two TES units (Units 350 and 430), which have inherently unstable



soil.   Finally, even for portions of the Allotment (unidentified by the Forest Service)24



where no amount of ground cover would be effective, the agency has not explained why a



2/3 ground cover objective is appropriate.  It is not obvious – indeed, it is counterintuitive



– that a lower ground cover objective should be endorsed simply because effective



ground cover is unachievable at any percentage.   But that is exactly what the Forest25



Service seems to be advocating:  the 2/3 ground cover objective is not unreasonable to



apply at TES units with inherently unstable soil because, even without any grazing
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In accordance with the parties’ stipulation, a Rule 16 conference shall be26



scheduled by separate order to address the remedial phase of this litigation.  The Court
invites the parties to file within 21 days their stipulation or separate suggestion as to how the
remedial phase of this action should be addressed at the Rule 16 conference.
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activity, the soil would continue to erode.  See, e.g., Tr. of Dec. 21, 2011 Hearing at 127



(counsel for Defendants stating that the “40 percent of the allotment that plaintiffs point



to [has] inherently unstable soil, so no matter what the agency does with regards to



grazing, if there is no grazing allotment on there, it won’t meet a soil condition of a



certain level”).



The Forest Service’s contradictory statements about the efficacy of its ground



cover objective entitle CBD to judgment on this claim.



V. Conclusion



CBD’s Motion for Summary Judgment (Doc. 18-3) is GRANTED in part—i.e.,



with respect to all of its ESA claims and one of its NEPA claims (the claim premised on



inaccurate or inconsistent assumptions in the EA about the efficacy of the Forest



Service’s 2/3 ground cover objective).  Defendants’ Motion for Summary Judgment (Doc.



21) is GRANTED in part—i.e., with respect to all of CBD’s NFMA claims and the



remaining two NEPA claims.26



DATED this 23rd day of January, 2012.
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IN THE UNITED STATES DISTRICT COURT



FOR THE DISTRICT OF ARIZONA



CENTER FOR BIOLOGICAL
DIVERSITY, et al., 



Plaintiffs, 



vs.



KENNETH L. SALAZAR,* et al., 



Defendants. 



)
)
)
)
)
)
)
)
)
)
)
)



No. CV 07-484-TUC-AWT



MEMORANDUM ORDER



Pursuant to the Endangered Species Act (“ESA”), the United States Army and the



United States Fish and Wildlife Service (“FWS”) carried out formal consultation to



address the impacts of the Army’s proposed ongoing and future operations at Fort



Huachuca from 2006-2016 on certain threatened and endangered species in the upper San



Pedro River area of southeastern Arizona.  Completing the consultation process, FWS



issued a Biological Opinion (“BiOp”) on June 14, 2007 concluding, inter alia, that the



Army’s operations would not jeopardize the Huachuca water umbel (“umbel”) or the



southwestern willow flycatcher (“flycatcher”), or adversely modify their critical habitats. 



Plaintiffs Center for Biological Diversity and Maricopa Audubon Society sue FWS, the 



____________
* Kenneth L. Salazar is substituted for his predecessor Dirk Kempthorne as



Secretary of the Interior, pursuant to Fed. R. Civ. P. 25(d).
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1  This claim is brought pursuant to the APA.  5 U.S.C. § 706(2)(A).  BiOps are “final
agency action” subject to review under the APA.  See 5 U.S.C. § 704; Bennett v. Spear, 520 U.S.
154, 177-78 (1997).



2 This claim is brought pursuant to the ESA citizen-suit provision, 16 U.S.C. §
1540(g)(1)(A).



3 At the scheduling conference held in this matter, Plaintiffs stipulated that should
their motion be denied, judgment will be entered for Defendants on the claims at issue.  Because
of this, Defendants’ Response to Plaintiffs’ Motion for Summary Judgment is, in effect, both a
response and a cross-motion for summary judgment.
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Army, and various federal officials (collectively the “Federal Defendants”) for violation



of the ESA.  Specifically, Plaintiffs seek declaratory judgment that FWS’ 2007 BiOp



violates § 7 of the ESA, 16 U.S.C. § 1536(a)(2), and is arbitrary and capricious under the



Administrative Procedure Act (“APA”), 5 U.S.C. § 706(2)(A).1  Plaintiffs ask the Court



to vacate the BiOp and order FWS to reinitiate and complete formal consultation with the



Army with respect to the impacts of Fort Huachuca’s proposed operations on the umbel



and its critical habitat, and the flycatcher.  Plaintiffs also seek declaratory judgment that



the Army’s reliance on the flawed BiOp violates its independent, substantive duty under §



7 and is arbitrary and capricious under the APA.2  Plaintiffs seek summary judgment on



their claims.3  For the reasons that follow, the Court grants Plaintiffs’ Motion.



I. Background



A. The Endangered Species Act



The U.S. Supreme Court has described the ESA as “the most comprehensive



legislation for the preservation of endangered species ever enacted by any nation,”



reflecting “a conscious decision by Congress to give endangered species priority over the



‘primary missions’ of federal agencies.”  TVA v. Hill, 437 U.S. 153, 180, 185 (1978).  The



purpose of the ESA is “to provide a means whereby the ecosystems upon which



endangered species and threatened species depend may be conserved” and “to provide a



program for the conservation of such endangered species and threatened species.”  16



U.S.C. § 1531(b).  Pursuant to the ESA, FWS  lists species that are “endangered” and also
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4 “Conservation” is defined as “the use of all methods and procedures which are 
necessary to bring any endangered species . . . to the point at which the measures provided
pursuant to [the ESA] are no longer necessary.”  16 U.S.C. § 1532(3).



5  There are two consulting agencies: FWS for freshwater or land-based species and
National Marine Fisheries Service (“NMFS”) for marine species.
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designates their “critical habitats.”  16 U.S.C. § 1533.  A species is endangered if it “is in



danger of extinction throughout all or a significant portion of its range.”  16 U.S.C. §



1532(6).  A species’ critical habitat includes those areas “essential to the conservation of



the species.”  16 U.S.C. § 1532(5).4



Section 7(a)(2) of the ESA (“§ 7”) requires that each federal agency (the “action



agency”) must “insure that any action authorized, funded, or carried out by such agency .



. . is not likely to jeopardize the continued existence of any endangered species or



threatened species or result in the destruction or adverse modification” of the designated



critical habitat of the listed species.  16 U.S.C. § 1536(a)(2).  To assist action agencies in



complying with this provision, § 7 and its implementing regulations set out a detailed



consultation process for determining the impacts of the proposed agency action.  Id.; 50



C.F.R. § 402.  If an agency determines that its proposed action “may affect” listed species



or critical habitat, it must formally consult with the “consulting agency”.5  50 C.F.R. §



402.14(a).  Formal consultation begins with the preparation of a biological assessment by



the action agency evaluating (1) the potential effects of the action on listed species and



designated critical habitat and (2) whether any such species or habitat are likely to be



adversely affected.  16 U.S.C. § 1536(c); 50 C.F.R. § 402.12(a).  Formal consultation is



completed by the issuance of a BiOp by the consulting agency assessing whether the



proposed action is “likely to jeopardize the continued existence of a listed species or



result in the destruction or adverse modification of critical habitat” (a “jeopardy” BiOp)



or not (a “no jeopardy” BiOp).  50 C.F.R. § 402.14(h)(3), (l)(1).  The BiOp must include



“a summary of the information on which the opinion is based” and “a detailed discussion



of the effects of the action on listed species or critical habitat.”  50 C.F.R. § 402.14(h)(1),
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(2).  Both the action agency and the consulting agency must use the “best scientific and



commercial data available” during the consultation process and in drafting the BiOp.  16



U.S.C. § 1536(a)(2); 50 C.F.R. § 402.14(d), (g)(8).



In addition to the procedural requirements of § 7 (i.e. the consultation and BiOp



process), an action agency has an independent and continuing duty to avoid taking action



that would jeopardize the continued existence of a listed species or adversely modify the



critical habitat of such a species.  16 U.S.C. 1536(a)(2); Pyramid Lake Paiute Tribe of



Indians v. U.S. Dep’t of the Navy, 898 F.2d 1410, 1415 (9th Cir. 1990) (an action agency



“may not rely solely on a FWS [BiOp] to establish conclusively its compliance with its



substantive obligations under section7(a)(2)”).  An action agency cannot abrogate its duty to



ensure that its actions comply with § 7; it has an independent duty to ensure that its reliance on a



BiOp is not arbitrary or capricious.  Id.



B. Section 321 of the Defense Authorization Act of 2004



Section 321 of the Defense Authorization Act of 2004 (“§ 321”), Pub. L. No. 108-136,



117 Stat. 1392, 1437, amends § 7 of the ESA as applied to Fort Huachuca and describes the



manner in which § 7 is to be applied during interagency consultation:



(a) LIMITATION ON FEDERAL RESPONSIBILITY FOR CIVILIAN WATER
CONSUMPTION IMPACTS.



(1) LIMITATION.--For purposes of section 7 of the [ESA], concerning any
present and future Federal agency action at Fort Huachuca, Arizona, water
consumption by State, local, and private entities off of the installation that is not a
direct or indirect effect of the agency action or an effect of other activities that are
interrelated or interdependent with that agency action, shall not be considered in
determining whether such agency action is likely to jeopardize the continued
existence of any endangered or threatened species or result in the destruction or
adverse modification of designated critical habitat.



§ 321(a)(1), 117 Stat. 1392, 1437.  In addition to narrowing the application of § 7 to water



consumption directly or indirectly associated with the Fort and its induced population, and



excluding consideration of all water consumption by any other source, § 321 also recognizes the



Upper San Pedro Partnership (“USPP”) and its efforts to “establish a collaborative water use



management program in the Sierra Vista Subwatershed, Arizona, to achieve the sustainable yield



of the regional aquifer.” § 321(b), 117 Stat. 1392, 1437.  The USPP is a consortium of 21 local,
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state, and federal agencies and private organizations with a goal of protecting the Upper San



Pedro River and the San Pedro Riparian National Conservation Area (“SPRNCA”).  Id.  Section



321 directs the Secretary of the Interior, in cooperation with and on behalf of the USPP, to



submit a series of reports to Congress documenting the USPP’s progress and “the water use



management and conservation measures that have been implemented and are needed to restore



and maintain the sustainable yield of the regional aquifer by and after September 30, 2011.”  §



321(c)(1), (d), 117 Stat. 1392, 1438-39.



C. The San Pedro River, Huachuca Water Umbel, and Southwestern Willow



Flycatcher



The San Pedro River flows north from Mexico through southeastern Arizona and is the



only remaining free-flowing undammed river in the desert Southwest.  Plaintiffs describe the



river and its surrounding riparian habitat as “an extraordinary biological treasure chest, housing



an astonishing number of mammals and reptiles, upland grasses, and native trees and shrubs”



and “one of the richest areas of biodiversity and most important corridors for migrating



songbirds in the United States.”  Id.  In 1988, Congress created the San Pedro Riparian National



Conservation Area to “protect the riparian area and the aquatic, wildlife, archeological,



paleontological, scientific, cultural, education, and recreational resources of the public lands



surrounding the San Pedro River in Cochise County, Arizona.”  16 U.S.C. § 460xx(a). 



Among the many species found in the San Pedro River and surrounding habitat are two



endangered species: the Huachuca Water Umbel and the Southwestern Willow Flycatcher.  The



umbel, listed as an endangered species by FWS in 1997, is an “herbaceous, semiaquatic



perennial plant with slender, erect leaves that grow from creeping rhizomes.”  62 Fed. Reg. 665,



666 (Jan. 6, 1997).  In 1999, FWS designated critical habitat for the umbel: a total of 51.7 miles



of streams or rivers in Cochise and Santa Cruz Counties, Arizona, including 33.7 miles of the



San Pedro River within the SPRNCA and 3.8 miles in Garden Canyon within the Fort’s



boundaries.  64 Fed. Reg. 37441 (July 12, 1999); 50 C.F.R. § 17.96.  FWS determined that these



areas contained the primary constituent elements critical to the umbel:



(1) Sufficient perennial base flows to provide a permanently or nearly
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6 FWS notes that while the critical habitat is limited to the lower reaches of the River
and the number of flycatcher on the upper San Pedro River is “appreciably less[]” than on the 
lower San Pedro River, the upper San Pedro River continues to serve as a migration corridor for
the flycatcher.  2007 BiOp 93, AR 6049.  In addition, because  the upper and lower reaches of
the River are hydrologically connected, “[d]iminishment of discharges in the upper San Pedro
River could affect discharge in the lower reaches.”  Id. at 130, AR 6086.



7  “AR” refers to the administrative record filed by FWS in this case.
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permanently wetted substrate for growth and reproduction of [the umbel];
(2) A stream channel that is relatively stable, but subject to periodic flooding that
provides for rejuvenation of the riparian plant community and produces open
microsites for [umbel] expansion;
(3) A riparian plant community that is relatively stable over time and in which
nonnative species do not exist or are at a density that has little or no adverse effect
on resources available for [umbel] growth and reproduction; and
(4) In streams and rivers, refugial sites in each watershed and in each reach,
including but not limited to springs or backwaters of mainstem rivers, that allow
each population to survive catastrophic floods and recolonize larger areas.



50 C.F.R. § 17.96.



The flycatcher, listed as an endangered species by FWS in 1995, is a small, neotropical



migratory songbird which occurs in riparian habitats along rivers, streams, or other wetlands



where dense growths of willow, cottonwood, buttonbush, and tamarisk trees are present.  60 Fed.



Reg. 10694 (Feb. 27, 1995).  In 2005, FWS made its latest designation of critical habitat for the



flycatcher: the lower reaches of the San Pedro River.6  70 Fed. Reg. 60886 (Oct. 19, 2005); 2007



BiOp 87, 130, AR 6043, 6086.7



D. Impacts of Fort Huachuca Operations and Groundwater Pumping



Established in 1877, Fort Huachuca is a major military installation of approximately



73,142 acres in southeastern Arizona.  It is located adjacent to the city of Sierra Vista and near



Huachuca City in the foothills of the Huachuca Mountains, about 15 miles north of the



international border with Mexico.  The Fort’s major missions presently include testing of



intelligence and communications systems and training of soldiers on intelligence tactics and



unmanned aerial systems.



 The effects of Fort Huachuca’s ongoing and proposed future military operations and



activities on umbel and flycatcher populations, and their critical habitats, can be separated into



Case 4:07-cv-00484-AWT   Document 80    Filed 05/28/11   Page 6 of 34











1



2



3



4



5



6



7



8



9



10



11



12



13



14



15



16



17



18



19



20



21



22



23



24



25



26



27



28



- 7 -



two broad categories: (1) direct and indirect effects to populations occurring on and critical



habitat designated within the Fort’s boundaries; and (2) indirect effects (including the effects of



interdependent and interrelated actions) to populations and critical habitat on the San Pedro



River within the SPRNCA.  2007 BiOp 112, 129, AR 6068, 6085.  Umbel populations and



critical habitat within the Fort’s boundaries are affected directly and indirectly by actions that



disturb land and vegetation (e.g. recreational activities, vehicle use, maintenance of roads,



military testing and training, and fire).  Id. at 112-13, AR 6068-69.  Flycatcher are not presently



known to occur within the Fort’s boundaries and thus there are no direct or indirect effects to



populations or critical habitat within the Fort’s boundaries.  Id. at 129, AR 6085.



Umbel and flycatcher populations and critical habitat along the San Pedro River within



the SPRNCA are affected indirectly by the Fort’s pumping of groundwater from the regional



aquifer–the Sierra Vista Subwatershed–and capture of San Pedro River discharge (i.e.



groundwater that would have otherwise flowed to the river).  Id. at 112, 114, 129, AR 6068,



6070, 6085.  Groundwater is “stored” in an aquifer.  Id. at 114, AR 6070.  The stored water may



be discharging to a spring or waterway.  Id.  Discharge may also occur through



evapotranspiration by plants.  Id.  Under natural conditions (i.e. no groundwater pumping),



infiltration of rainfall and runoff maintains the equilibrium between storage water in the aquifer



and discharge.  Id.  Groundwater pumping initially removes water from storage in the aquifer. 



However, as pumping continues, increasing proportions of water are derived from the capture of



water destined to discharge to a stream or be available to sustain riparian vegetation.  Id.  If



water withdrawal continues unmitigated, it will eventually deplete storage water in the aquifer,



derive more and more water from discharge, reverse the flow direction of groundwater, and



capture (or dewater) the stream itself.  Id.  Such a change in the base flows (or flows that run



year-round and are not dependent on precipitation) of the San Pedro River could eventually



cause perennial reaches to become intermittent or ephemeral.  Id.  As FWS writes in the 2007



BiOp, “Such a change in the hydrologic regime of the San Pedro River, depending upon the



reach in which it occurred, could result in losses of numerous Huachuca water umbel population



sites.”  Id.  Likewise, FWS notes the potentially negative effect that an aquifer groundwater
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deficit and decreased base flows would have on the variation, number, and health of dense, age-



diverse cottonwood-willow stands, which serve as a proxy for all habitat types upon which



flycatcher rely and which support flycatcher breeding.  Id. at 129, 131, AR 6085, 6087. 



According to a 2005 U.S. Geological Survey (“USGS”) Scientific Investigations Report,



there is currently a groundwater deficit in the Sierra Vista Subwatershed (i.e. water outflow from



the subwatershed exceeds natural inflow to the regional aquifer).  James M. Leenhouts et al.,



U.S. Geological Survey, Hydrologic Requirements of and Consumptive Ground-Water Use by



Riparian Vegetation along the San Pedro River, Arizona, SCIENTIFIC INVESTIGATIONS REPORT



2005-5163, at 1, AR 14429.  Groundwater storage is being depleted and “[t]he continued decline



of ground-water levels upgradient from perennial river reaches will eventually diminish the base



flow of the San Pedro River and imperil the riparian vegetation within the SPRNCA.”  Id. 



According to FWS, the groundwater deficit has grown from an estimated 5,144 acre-feet (“AF”)



in 2002 to 6,625 AF in 2007.8  2002 FWS BiOp 45, AR 21661; 2007 BiOp 123, AR 6079.



In its 2007 BiOp, FWS identifies the greatest threat to umbel habitat as “continued



ground water pumping in excess of recharge, which has the potential to lower ground water



elevation under portions of the river, eliminate base flows, and result in desiccation of the



riparian and wetland vegetation communities.”  2007 BiOp 84, AR 6040.  Lending credence to



this threat, FWS notes that umbel populations within the SPRNCA dropped from 43 populations



in 1995, to 30 populations in 2004.  Id. at 82, AR 6038.  This Court has at least twice considered



the impact of growth related to Fort Huachuca on the San Pedro River; first under the National



Environmental Policy Act (“NEPA”) in 1995, and again under the ESA in 2002.  See Sw. Ctr. for



Biological Diversity v. Perry, No. Civ. 94-598-TUC-ACM (D. Ariz. 1995), Mem. Op. (Doc. 33);



Ctr. for Biological Diversity v. Rumsfeld, 198 F. Supp. 2d 1139 (D. Ariz. 2002).  In Perry, this



Court noted that “[i]t is hard to imagine anything more obvious then the impact of Sierra Vista’s



continued growth on the nearby San Pedro River and the federally protected and managed



Case 4:07-cv-00484-AWT   Document 80    Filed 05/28/11   Page 8 of 34











1



2



3



4



5



6



7



8



9



10



11



12



13



14



15



16



17



18



19



20



21



22



23



24



25



26



27



28



9 Plaintiffs also brought claims against the U.S. Department of Housing and Urban
Development, the U.S. Small Business Administration, and the U.S. Department of Veterans
Affairs to force them “to disclose the full extent of the damage caused by their lending, loan
guarantee, and underwriting programs in the Fort Huachuca area” and “to protect the San Pedro
River” by requiring those agencies to examine their actions under the NEPA and the ESA. 
Defs.’ Resp. 8 (quoting Center for Biological Diversity April 5, 2005 News Release,
http://www.biologicaldiversity.org/news/press_releases/sanpedro4-5-05.html).  The Ninth
Circuit upheld this Court’s dismissal of those claims on the merits.  Ctr. for Biological Diversity
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Riparian Area and species there.”  Perry, No. Civ. 94-598-TUC-ACM, Mem. Op. at 21.  The



Court further noted the seriousness of the situation by concluding that “[c]reeping development



and unrestrained draining of the aquifer represents a real threat to the Riparian Area” and that



“[t]he Army must not turn a blind eye to this problem or to the fact that its action may tend to



exacerbate it.  Id. at 21-22.



E. Prior Litigation



Plaintiffs have brought three prior lawsuits against the Army regarding Fort Huachuca’s



compliance with environmental laws.  In 1995 this Court dismissed as time-barred Plaintiffs’



NEPA challenge to the Army’s expansion of Fort Huachuca resulting from a base realignment



action.  Perry, No. Civ. 94-598-TUC-ACM, Mem. Op.  In 1999, after formal ESA § 7



consultation with the Army, FWS issued a BiOp concluding that the Army’s continued



operations at the Fort would not jeopardize the umbel or the flycatcher, and would not adversely



modify their critical habitats on the San Pedro River.  Plaintiffs challenged the 1999 BiOp and



the Army’s compliance with § 7, and this Court found FWS’s “no jeopardy” BiOp to be



arbitrary, capricious, and contrary to law.  Rumsfeld, 198 F. Supp. 2d at 1157.  The Court



rejected the 1999 BiOp primarily because it relied on uncertain mitigation measures, some of



which had not yet been developed.  Id. at 1154-57.  As a result, the Army and FWS reinitiated



consultation and issued a new BiOp in 2002.  The 2002 BiOp again concluded that the Army’s



ongoing operations at Fort Huachuca would not jeopardize the umbel or flycatcher, and would



not adversely affect their critical habitats.  In 2005, Plaintiffs challenged, among other things, the



failure of the Army and FWS to reinitiate consultation to address changes in the conditions upon



which the 2002 BiOp was based.9  See Ctr. for Biological Diversity v. U.S. Dep’t of Hous. and
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v. U.S. Dep’t of Hous. and Urban Dev., 359 F. App’x 781 (9th Cir. 2009).



10  The “status of a species” contains information on the respective species’ taxonomy,
critical habitat designations, recovery planning, and consultation history.  2007 BiOp 78, 6034.



11 The “environmental baseline” includes: (1) a description of past and present 
impacts of all federal, state, or private actions in the action area; (2) the anticipated impacts of all
proposed federal action in the action area that have undergone formal or early § 7 consultation;
and (3) the impact of state and private actions which are contemporaneous with the consultation
process.  2007 BiOp 78, 6034.
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Urban Dev., No. Civ. 05-261-TUC-CKJ (D. Ariz. May 31, 2005).  In March 2006, the Army and



FWS agreed to reinitiate consultation and the parties settled the lawsuit.  See id., Stipulated



Settlement Agreement for the Seventh Claim for Relief (Docs. 44, 49).  In 2006, the Army



decided to reinitiate consultation with FWS for the Fort’s ongoing and proposed activities for the



next ten year period, from 2006 to 2016.  As part of the request for new consultation, the Army



submitted a “Programmatic Biological Assessment for Ongoing and Future Military Activities at



Fort Huachuca, Arizona” to FWS in December 2006.  After FWS requested further information,



the Army submitted a revised Programmatic Biological Assessment (“PBA”) in February 2007. 



PBA, AR 1909.  As Defendants’ summarize, “[t]he PBA provides extensive discussion of the



ongoing and future operations and activities at the Fort, the present condition of the natural



resources and listed species at issue, an analysis of the potential effects of the Fort’s operations



on 26 listed, proposed or candidate species, and a review of the conservation measures the Army



proposed to mitigate the Fort’s adverse impacts on the affected species.”  Defs.’ Resp. 9.



F. FWS’s 2007 BiOp



The 2007 BiOp concludes that the Fort’s operations from 2006 through 2016 will not



jeopardize the umbel or flycatcher, or adversely modify their critical habitats.  Id. at 127, 132,



AR 6083, 6088.  In reaching that conclusion, FWS addresses the following in its BiOp: (1) the



proposed action at Fort Huachuca, including the Army’s proposed conservation (“mitigation”)



measures and the various projects and initiatives of the USPP; (2) the status10 of each species and



the environmental baseline11 for each species; and (3) the effects of the proposed action on each



endangered species with a separate conclusion as to whether the Fort’s proposed activities will



Case 4:07-cv-00484-AWT   Document 80    Filed 05/28/11   Page 10 of 34











1



2



3



4



5



6



7



8



9



10



11



12



13



14



15



16



17



18



19



20



21



22



23



24



25



26



27



28



12 FWS’ discussion of the effects of the proposed action also analyzes the cumulative
 effects (i.e. the effects of future state, tribal, local, or private actions that are reasonably certain
to occur in the action area) on each species pursuant to 50 C.F.R. § 402.14.  However, pursuant
to § 321, the BiOp’s conclusions regarding jeopardy do not take these cumulative effects into
consideration.
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jeopardize the species or adversely modify its critical habitat.12



As to the BiOp’s “no jeopardy” conclusion for the umbel, FWS relies primarily on the



following findings, as summarized by Defendants in their Response:



(1) the umbel is stable within its range, both within the Fort and on the San Pedro
River; (2) the Fort will affect the umbel on the San Pedro RNCA through small
reductions in the baseflow of the river, but that these impacts are not predictable
given the significant factors otherwise affecting surface flows and baseflows in
the river; (3) the species would be able to recolonize those areas affected by near
zero flows in the river in subsequent years with normal or above normal
precipitation; (4) the effects attributable to the Fort would be ‘small in magnitude,
largely minimized, and will not affect Huachuca water umbel recovery.’



Defs.’ Resp. 11 (quoting 2007 BiOp 127, AR 6083).  The BiOp concludes that, based on 2005



figures and rates, the Fort’s net effect to base flow due to groundwater pumping could result in a



0.3 cubic feet per second (“CFS”) base flow reduction in the San Pedro River.  2007 BiOp 115,



120, AR 6071, 6076.  It further concludes that the magnitude of this impact is anticipated to be



reduced to a 0.04 CFS reduction in base flow through water conservation measures implemented



by 2016.  Id. at 120, AR 6076.  Importantly, the BiOp notes that the residual groundwater



deficits and eventual reduction in base flow predicted from groundwater demand in 2016 are not



immediate effects, but rather indicative of eventual adverse effects at some point in the future



beyond 2016.  Id.  In addition, the BiOp highlights the fact that the estimated magnitude of the



impacts represents a “worst-case scenario,” as its analysis did not take into consideration base



flow contributions from rainfall and overbank flood events, assuming instead that all base flow is



derived form the discharge of groundwater from the regional aquifer.  Id.  Finally, the BiOp



concludes that the maximum potential reduction in base flow attributable to the Fort would be



“small in magnitude,” a small percentage of the average annual base flow in the San Pedro



River, “well within the range of natural variation,” and within the measurement error of the
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13 The USGS maintains three streamflow measuring stations on the San Pedro
River:  the Palominas Gauge, the Charleston Gauge, and the Tombstone Gauge.  2007 BiOp 84,
AR 6040.



14 In this case the facts are undisputed and contained in the administrative record
filed by the federal Defendants: the  U.S. Fish and Wildlife Service’s administrative record
(“AR”) and the U.S. Army’s administrative record (“Army AR”).
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stream gauges on the River.13  Id.



As to the BiOp’s “no jeopardy” conclusion for the flycatcher, FWS relies on the same



assessment of the Fort’s indirect impact on the base flows in the San Pedro River.  Id. at 129, AR



6085.  The BiOp concludes that the maximum potential reduction in base flow indirectly caused 



by groundwater pumping by the Fort and its induced population would be “minimal” and is not



anticipated to change the extent or recruitment of riparian vegetation utilized by flycatcher



within the subwatershed.  Id.  The BiOp acknowledges that flycatcher critical habitat in the



lower San Pedro River could be affected by reduced base flow in the Sierra Vista Subwatershed. 



Id. at 130, AR 6086.  However, since the lower San Pedro River is located in a different



subwatershed (the Winkelman Subwatershed), the BiOp concludes that the proposed action and



accompanying reductions in base flows will have “minimal to no effect on southwestern willow



flycatcher critical habitat on the lower San Pedro River.”  Id.



II. Standard of Review of Administrative Action



Summary judgment is appropriate if “there is no genuine dispute as to any material fact



and the movant is entitled to judgment as a matter of law.”  Fed. R. Civ. P. 56(a).  Procedurally,



summary judgment is appropriate for resolving a challenge to a federal agency’s administrative



decision when review is based primarily upon an administrative record.  Ecology Ctr., Inc. v.



Austin, 430 F.3d 1057, 1062 (9th Cir. 2005), overruled on other grounds by The Lands Council



v. McNair, 537 F.3d 981 (9th Cir. 2008) (en banc).  When review is based upon an



administrative record, there are no material facts in dispute and the Court does not perform any



fact finding.14  Occidental Eng’g Co. v. INS, 753 F.2d 766, 769-70 (9th Cir. 1985).  Thus the



court does not use the standard summary judgment analysis for determining whether a genuine
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issue of material fact exists.  Id.  Rather the court uses summary judgment as a mechanism for



deciding whether, as a matter of law, “the evidence in the administrative record permitted the



agency to make the decision it did.”  Id.



Plaintiffs’ various claims regarding the sufficiency of the 2007 BiOp challenge final



agency action subject to “arbitrary and capricious” review under the APA, 5 U.S.C. § 706(2)(A).



 Bennett, 520 U.S. at 177-78; W. Watersheds Project v. Matejko, 468 F.3d 1099, 1107 (9th Cir.



2006).  Under the APA, a reviewing court “shall hold unlawful and set aside agency action,



findings, and conclusions found to be arbitrary, capricious, an abuse of discretion, or otherwise



not in accordance with law.”  5 U.S.C. § 706(2)(A).  Judicial review under the arbitrary and



capricious standard is deferential and a court “will not vacate an agency’s decision unless it ‘has



relied on factors which Congress had not intended it to consider, entirely failed to consider an



important aspect of the problem, offered an explanation for its decision that runs counter to the



evidence before the agency, or is so implausible that it could not be ascribed to a difference in



view or the product of agency expertise.’” Nat’l Ass’n of Home Builders v. Defenders of Wildlife,



551 U.S. 644, 658 (2007) (quoting Motor Vehicle Mfrs. Ass’n of the U.S., Inc. v. State Farm



Mut. Auto. Ins. Co., 463 U.S. 29, 43 (1983)).  Review under the APA is “searching and careful,”



but the standard is narrow; the court cannot substitute its own judgment for that of the agency. 



Ocean Advocates v. U.S. Army Corps of Eng’rs, 402 F.3d 846, 858-59 (9th Cir. 2005) (quoting



Citizens to Preserve Overton Park, Inc. v. Volpe, 401 U.S. 402, 416 (1971)).  “Deference to an



agency’s technical expertise and experience is particularly warranted with respect to questions



involving . . . scientific matters.”  United States v. Alpine Land & Reservoir Co., 887 F.2d 207,



213 (9th Cir. 1989).  The court must evaluate “whether the [agency’s] decision was based on a



consideration of the relevant factors,” “whether there has been a clear error of judgment,” and



“whether the [agency] articulated a rational connection between the facts found and the choice



made.”  Ocean Advocates, 402 F.3d at 859 (quoting Citizens to Preserve Overton Park, 401 U.S.



at 416; Ariz. Cattle Growers’ Ass’n v. U.S. Fish & Wildlife, 273 F.3d 1229, 1236 (9th Cir.



2001)); Pac. Coast Fed’n of Fishermen’s Ass’ns v. U.S. Bureau of Reclamation, 426 F.3d 1082,



1091 (9th Cir. 2005).  The court may not attempt to make up for any deficiencies in the
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agency’s decision by “supply[ing] a reasoned basis for the agency’s action that the agency itself



has not given.”  Motor Vehicle Mfrs. Ass’n, 463 U.S. at 43 (quoting SEC v. Chenery Corp., 332



U.S. 194, 196 (1947)).  The agency’s action must be upheld, if at all, on the rationale employed



by the agency.  Id. at 50.



III. Analysis



A. The 2007 BiOp violates the ESA and is Arbitrary and Capricious



Plaintiffs contend that the 2007 BiOp violates the ESA and is arbitrary and capricious in



its no jeopardy and no adverse modification conclusions.  First, Plaintiffs contend that the BiOp



unlawfully fails to analyze the effects of Fort Huachuca’s operations and activities on the



recovery of the umbel, the flycatcher, and the umbel’s critical habitat.  Second, Plaintiffs argue



that the BiOp unlawfully relies on conservation mitigation measures that are not reasonably



specific nor reasonably certain to occur.  And third, Plaintiffs contend that, in some instances,



the BiOp’s conclusions are not supported by the record or the best available science.  The Court



agrees with these ultimate conclusions, although the Court rejects some of Plaintiffs’ underlying



arguments.



1. Failure to Evaluate Impacts on Recovery



Plaintiffs contend that the 2007 BiOp excludes from its jeopardy and adverse



modification analyses consideration of whether the ongoing and proposed operations at Fort



Huachuca appreciably reduce the likelihood of recovery of the umbel and flycatcher.  Because of



this, Plaintiffs further contend that the BiOp’s conclusion that the effects of the proposed action



will not affect umbel or flycatcher recovery is baseless and insufficient.  Plaintiffs also contend



that the BiOp’s conclusion is contradicted by record evidence and has no rational connection to



the evidence.



Both Plaintiffs and Defendants acknowledge the implicit requirement of the ESA and its



implementing regulations of analyzing whether an action may jeopardize a species or adversely



modify its critical habitat by appreciably reducing the species’ prospects of recovery, as well as
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15 In this respect, the 2007 BiOp’s express intent is to analyze the effects on
recovery in accordance with the Ninth Circuit’s decision in Gifford Pinchot Task Force v. U.S.
Fish and Wildlife Serv., 378 F.3d 1059 (9th Cir. 2004), which interpreted the regulatory
definition of adverse modification to require FWS to consider an action’s impacts on recovery as
a separate and independent analysis as that on survival.



- 15 -



survival.15   The ESA defines a species’ critical habitat as those areas “essential to the



conservation of the species.”  16 U.S.C. § 1532(5).  The ESA defines “conservation,” as “the use



of all methods and procedures which are necessary to bring any endangered species . . . to the



point at which the measures provided pursuant to [the ESA] are no longer necessary.”  16 U.S.C.



§ 1532(3).  Reading these definitions together, “it is clear that Congress intended that



conservation and survival be two different (though complementary) goals of the ESA.”  Gifford



Pinchot, 378 F.3d at 1070.



Furthermore, according to the ESA’s implementing regulations, “[j]eopardize the



continued existence of means to engage in an action that reasonably would be expected, directly



or indirectly, to reduce appreciably the likelihood of both the survival and recovery of a listed



species . . . by reducing the reproduction, numbers, or distribution of that species.”  50 C.F.R. §



402.02.  Similarly, “[d]estruction or adverse modification means a direct or indirect alteration



that appreciably diminished the value of critical habitat for both the survival and recovery of a



listed species.”  Id.  In addition, the Endangered Species Consultation Handbook – jointly



published by FWS and the NMFS in 1998 to govern procedures for ESA § 7 consultations –



confirms that the final jeopardy analysis looks at “whether, given the aggregate effects, the



species can be expected to both survive and recover.”  FWS & NMFS, Endangered Species



Consultation Handbook: Procedures for Conducting Consultation and Conference Activities



Under Section 7 of the Endangered Species Act, at 4-37 (March 1998).  The Consultation



Handbook defines survival, in part, to include recovery:



Recovery: . . . the process by which species’ ecosystems are restored and/or
threats to the species are removed so self-sustaining and self-regulating
populations of listed species can be supported as persistent members of native
biotic communities.



Survival: the species’ persistence . . . beyond the conditions leading to its
endangerment, with sufficient resilience to allow recovery from endangerment. 
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16 The reasoning in Gifford Pinchot concerning evaluation of recovery in adverse
modification analyses also applies to jeopardy analyses.  See Nat’l Wildlife Fed’n v. Nat’l Marine
Fisheries Serv., 524 F.3d 917 (9th Cir. 2008).
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Said another way, survival is the condition in which a species continues to exist
into the future while retaining the potential for recovery.



Id. at 4-36, 4-37.



The ESA, its implementing regulations, FWS’ Consultation Handbook, and the Ninth



Circuit’s decision in Gifford Pinchot all require that listed species be protected from any



appreciable reduction in their likelihood of recovery.16  This does not mean that a jeopardy or



adverse modification analysis must include the formulation of a specific recovery plan.  As



Defendants point out, recovery planning is a different process and has different requirements



than consultation.  See 16 U.S.C. § 1533(f) (recovery plan must include, inter alia, “objective,



measurable criteria which, when met, would result in a determination . . . that the species be



removed from the list”).  Indeed, in National Wildlife Federation, the Ninth Circuit was careful



not to “improperly import ESA’s separate recovery planning provisions into the section 7



consultation process.”  524 F.3d at 936.  However, the court also held that “[i]t is only logical to



require that the agency know roughly at what point survival and recovery will be placed at risk



before it may conclude that no harm will result” and “[r]equiring some attention to recovery



issues . . . provides some reasonable assurance that the agency action in question will not



appreciably reduce the odds of success for future recovery planning, by tipping a listed species



too far into danger.”  Id. (finding that the district court correctly held that the consulting agency



inappropriately evaluated recovery impacts on an endangered salmon species without knowing



the in-river survival levels necessary to support recovery).  More recently, in Wild Fish



Conservancy v. Salazar, 628 F.3d 513 (9th Cir. 20100,  the Ninth Circuit held that FWS must



identify when a species will likely pass the tipping point for recovery, and determine whether the



proposed action will cause the species to reach that tipping point:



Moreover, even before a population is extinguished, it may reach a point at which
it is no longer recoverable: “a species can often cling to survival even when
recovery is far out of reach.”  The Service has not determined when the tipping
point precluding recovery . . . is likely to be reached, nor necessarily, whether it
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17 Numerous courts have rejected BiOps for failure to evaluate an action’s impact on
recovery.  See, e.g., Wild Fish Conservancy, 628 F.3d at 527 (finding FWS’ jeopardy analysis
inadequate in part because it did not identify recovery “tipping point” and whether that tipping
point would be reached as a result of agency operations); Nat’l Wildlife Fed’n, 524 F.3d at 936
(finding NMFS’ jeopardy analysis contrary to law because it did not address the prospects for
recovery of the listed species and NMFS did not know the in-river survival levels necessary to
support recovery); S. Yuba River Citizens League v. Nat’l Marine Fisheries Serv., 723 F. Supp.
2d 1247, 1266-67, 1275 (E.D. Cal. 2010) (finding NMFS’ jeopardy analysis inadequate in part
because it did not “discuss (through some method) the magnitude of the stressors’ impact, the
populations’ ability to tolerate this impact, and the reason why any decline will not reduce the
overall likelihood of survival or recovery” (emphasis added)); Pac. Coast Fed’n of Fishermen’s
Ass’ns v. Gutierrez, 606 F. Supp. 2d 1122, 1171 (E.D. Cal. 2008) (finding recovery analysis
inadequate because “NMFS conclusory [sic] mentions but does not analyze the effects of Project
actions on the recovery of the spring-run Chinook species”); Natural Res. Def. Council v.
Rodgers, 381 F. Supp. 2d 1212, 1233-34 (E.D. Cal. 2005) (finding recovery analysis inadequate
because it discussed recovery only in a general way and failed to analyze how the action would
actually impact the species’ critical habitat).
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will be reached as a result of the [agency operations].



Id. at 527 (quoting Nat’l Wildlife Fed’n, 524 F.3d at 931).



Here, the BiOp’s jeopardy and adverse modification analyses for both the umbel and



flycatcher violate the ESA because they fail adequately to address whether the proposed action



appreciably reduces the likelihood of recovery.  The BiOp does not evaluate how groundwater



pumping connected to the Fort and its induced population (and the reduced base flows associated



with the pumping) will affect the prospects for recovery of the umbel, flycatcher, and their



designated critical habitats.  Although the BiOp concludes that the proposed action “will not



affect Huachuca water umbel recovery” and “will not affect the ability to recover the



southwestern willow flycatcher,” 2007 BiOp 127, 132, AR 6083, 6088, a full analysis of the



effect of the proposed action on recovery is absent.17  The court may not “imply[] an analysis



that is not shown in the record.”  Gifford Pinchot, 378 F.3d at 1074; Nat’l Wildlife Fed’n, 524



F.3d at 932, n.10.  Likewise, the court may not consider a post hoc justification that the



consulting agency implicitly analyzed recovery in its survival analysis.  Id.  Recovery must be



considered explicitly and separately from survival.



Here, the BiOp almost exclusively focuses on the extent to which the effect of the



proposed action (i.e. groundwater pumping resulting in reduced base flow) will reduce the
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reproduction, numbers, and distribution of the umbel and flycatcher and cause destruction or



dessication to their respective habitats.  Nothing in the BiOp discusses or suggests what level of



base flow would be sufficient for recovery of the species and their critical habitats.  There is



currently no Recovery Plan for the umbel.  Defendants are correct in asserting that the ESA’s



requirement for FWS to use the “best scientific and commercial data available” does not require



the agency to undertake or conduct new studies, effectively forcing it to prepare a de facto



Recovery Plan during the consultation process.  However, as the Ninth Circuit wrote in National



Wildlife Federation, an agency must “know roughly at what point survival and recovery will be



placed at risk before it may conclude that no harm will result from ‘significant’ impairments to



habitat that is already severely degraded.”  Id. at 936.  Even ignoring the fact that the BiOp does



not discuss roughly at what point recovery would be placed at risk in terms of base flow, its so-



called “qualitative” analysis of the impacts of the proposed action in terms of the qualitative



habitat elements FWS had previously found essential to the umbel’s recovery (inter alia, that



there be “[s]ufficient perennial base flows to provide a permanently or nearly permanently



wetted substrate for growth and reproduction,” 50 C.F.R. § 17.96) cannot pass as a recovery



analysis.



The passages in the BiOp that Defendants cite to show that FWS evaluated the impacts of



the proposed action on umbel recovery merely catalog the significant threats to the umbel.  They



do not address the umbel’s chances of recovery in light of those threats.  Instead, the BiOp’s



jeopardy and adverse modification analyses focus on the effects of reduced base flow on survival



in terms of reductions in population size or geographic extent of the listed species or the further



destruction or dessication of their critical habitats along the San Pedro River.  The BiOp



analyzes and compares the effects of the proposed action on the status quo or “environmental



baseline” (i.e. whether the species can continue to exist into the future), but does not analyze the



effects on the improvement in the status of the species to the point at which it is no longer



endangered.  Because FWS did not analyze the impacts of the Fort’s ongoing operations on



recovery of the umbel and flycatcher and their critical habitats, the BiOp’s conclusions are



baseless and insufficient, and unlawful under the ESA.
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18 As discussed below, the BiOp’s reliance on the Fort’s yet-to-be-developed
 “targeted mitigation strategy” to provide short-term beneficial impacts violates the ESA and is
arbitrary and capricious.
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In addition, even if FWS’ conclusions regarding recovery could be considered a



sufficient recovery analysis, they are arbitrary as they are unsupported and contrary to the record



and findings in the BiOp.  The BiOp’s conclusion that the Fort’s impacts “are small in



magnitude, largely minimized, and will not affect Huachuca water umbel recovery” appears to



be contradicted by other passages in the BiOp that indicate that the Fort’s proposed action, when



added to the underlying baseline conditions, might tip the species into jeopardy, or further



deepen the jeopardy by causing additional harm where baseline conditions already jeopardize the



species.  For instance, Plaintiffs cite several passages in the BiOp that state that the Fort’s



groundwater pumping could cause certain reaches of the San Pedro River to go dry during



certain times of the year, possibly extirpating umbel populations.  In addition, as discussed



previously, the BiOp and evidence cited in the record indicate that the groundwater deficit in the



Sierra Vista Subwatershed is increasing.  According to the BiOp, based on 2005 figures and



rates, the Fort’s net effect to base flow due to groundwater pumping is estimated to be a 0.3 CFS



base flow reduction in the San Pedro River, reduced to a 0.04 CFS reduction in base flow



through water conservation measures implemented by 2016 .  2007 BiOp 115, 120, AR 6071,



6076.  Discussing the Fort’s proposed mitigation measures, the BiOp states that although efforts



to reduce net ground water consumption in the cones of depressions of pumping wells and in



areas below recharge zones will have a “definite long-term benefit to the natural discharge areas



(rivers and springs) in the basin,”  “the timing of any measurable beneficial impacts at the San



Pedro River . . . is uncertain but is definitely well into the future, possible several decades or



more.”18  Id. at 56, AR 6012.  Taking into account the BiOp’s findings regarding the possibility



of extirpation of certain umbel populations at certain times of the year, the increasing



groundwater deficit in the subwatershed, the estimated reduction in base flow caused by the Fort,



and the uncertain timing of any measurable beneficial impacts from mitigation measures, FWS



fails to provide a rational connection between the facts and its summary conclusion that recovery
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of the umbel and flycatcher will not be affected.



In addition, FWS’ conclusions also rely on the theory that umbel populations will



recolonize areas if they are eliminated.  However, other passages in the BiOp contradict this



theory.  2007 BiOp 80, AR 6036.  Regardless, as Plaintiffs point out, the ability to recolonize



would likely only return the population to the status quo.  The BiOp does not discuss the effect



of extirpation and subsequent recolonization on recovery of the umbel.



2. Reliance on Uncertain and Unidentified Mitigation Measures



Plaintiffs contend that the 2007 BiOp relies on uncertain and unidentified mitigation



measures to support its no jeopardy and no adverse modification conclusions, and therefore



violates the ESA and is arbitrary and capricious.  The 2007 BiOp anticipates that the Fort’s



operations will reduce the  San Pedro’s base flows by 0.04 CFS “through water conservation



measures implemented by 2016.”  2007 BiOp 115, 132, AR 6071, 6088.  These measures are



described in the BiOp’s “Water-Related Conservation Measures” section.  Id. at 41-78, AR



5997-6034.



The Ninth Circuit has held that mitigation measures may be included as part of a



proposed action and relied upon only where they involve “specific and binding plans” and “a



clear, definite commitment of resources for future improvements” to implement those measures. 



Nat’l Wildlife Fed’n, 524 F.3d at 935-36 (finding agency’s “sincere general commitment to



future improvements” inadequate to support no jeopardy conclusion).  Furthermore, as this Court



explained in Rumsfeld, mitigation measures supporting a BiOp’s no jeopardy or no adverse



modification conclusion must be “reasonably specific, certain to occur, and capable of



implementation; they must be subject to deadlines or otherwise-enforceable obligations; and



most important, they must address the threats to the species in a way that satisfies the jeopardy



and adverse modification standards.”  198 F. Supp. 2d at 1152 (citing Sierra Club v. Marsh, 816



F.2d 1376 (9th Cir. 1987)).



Here, the BiOp relies on conservation measures that are not reasonably specific nor



reasonably certain to occur, and in some cases not even identified.  According to the BiOp, the



proposed action includes 26 water-related mitigation measures the Fort promises to implement
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before 2016.  2007 BiOp 60, AR 6016.  These conservation measures are shown in Table 18 in



the PBA, which provides a list of the 26 projects and their funding status, and in Appendix H of



the PBA, which quantifies water savings for these projects.  PBA 276, AR 2198 (Table 18);



PBA, AR 2375 (Appendix H).  Plaintiffs are correct that the mitigation measures are not



reasonably specific.  Even after Defendants attempt to explain and cross-reference Table 18 and



Appendix H,  it is difficult to determine exactly which projects are planned.  As Plaintiffs point



out, there are twelve projects listed in Table 18 that are not in Appendix H, and FWS does not



provide water saving information for twelve of the measures.  The difficulty in ascertaining



exactly which projects are planned and the uncertainties in estimated water savings make the



BiOp’s proposed conservation measures look like the “laundry list of possible mitigation



measures” rejected by this Court in Rumsfeld.  198 F. Supp. 2d at 1153.



In addition, Plaintiffs are correct that the BiOp does not say how the Fort determined the



amount of water the conservation measures would save.  Defendants claim that Appendix H and



“extensive discussion” at pages 255-273 in the PBA describe how the yields were developed.  As



noted above, however, Appendix H does not contain twelve of the proposed projects listed in



Table 18, and water saving information is not provided for twelve of the measures in Appendix



H.



Plaintiffs are also correct that the mitigation measures are not reasonably certain to occur. 



The BiOp itself states that “some of the planned projects/strategies are conceptual in nature only



and may be altered, replaced, or abandoned as understanding of the San Pedro River riparian



ecosystem and the regional ground water system upon which it depends improves.”  2007 BiOp



42, AR 5998.  Nine of the 26 water conservation projects found in Table 18 are definitively



stated to be funded.  Id. at 60, AR 6016.  Seven of the 26 conservation actions involve ongoing



funding, one involves military construction, and one is programmed.  Id.  Eight of the 26



conservation actions are not yet funded.  Id.  In other words, nearly one-third of the mitigation



measures proposed are without funding.  In addition, three of the unfunded measures account for



approximately half of the water savings upon which the BiOp relies.  FWS states that “[g]iven . .



. Fort Huachuca’s success in accomplishing past water conservation actions, we consider the
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targeted mitigation projects to be reasonably certain to occur within 10 years, despite the lack of



a clear and definite commitment of resources due to budgetary volatility.”  2007 BiOp 60, AR



6016.  As noted above, however, the Ninth Circuit has rejected reliance on uncertain and



contingent mitigation measures, requiring instead that measures evaluated as part of the action



have a “clear, definite commitment of resources for future improvements.”  Nat’l Wildlife Fed’n,



524 F.3d at 935-36.  In addition, past mitigation measures “may neither substitute for nor



guarantee the future improvements.”  Id. at 936.



FWS also asserts that even if no mitigation measures were implemented by the Fort and



the effect of its groundwater pumping on the San Pedro River remained at 2005 levels (i.e. 0.3



CFS reduction in base flow), the Fort’s proposed action would still not cause jeopardy or adverse



modification.  However, this does not appear to be supported by statements in the BiOp and PBA



indicating reliance on the mitigation measures to achieve the no jeopardy and no adverse



modification conclusions.  Specifically, the BiOp states that “[e]ffects to critical habitat on the



San Pedro River within the RNCA will be minimized by Fort Huachuca’s proposed reductions in



removal of ground water from storage and capture of natural discharge.”  2007 BiOp 127, AR



6083.  The PBA states that “[e]ffects of future groundwater pumping attributable to Fort



Huachuca on Huachuca water umbel are predicted to be insignificant because the fort plans to



continue to reducing [sic] its potential effect on the river by implementing significant



conservation measures.”  PBA 195, AR 2117.



Plaintiffs contend that the BiOp’s reliance on the City of Sierra Vista to recharge 1,868



AF per year to the regional aquifer through its Sierra Vista Wastewater Treatment Plant



(“SVWTP”) is improper because FWS ignored information suggesting the facility is not working



as planned, and because this Court rejected reliance on the SVWTP in FWS’ 1999 BiOp because



it was “short-term and inadequate.”  Rumsfeld, 198 F. Supp. 2d at 1154-55.  Defendants are



correct, however, when they point out that this facility is not a proposed mitigation measure, but



rather is already in operation and therefore is necessarily considered as offsetting the water use



of a portion of the Fort’s off-post induced population.  Based on observations that water has been



daylighting (or coming to the surface) at a spring site directly east of the facility and thus not
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serving its intended purpose, Plaintiffs claim that the SVWTP is not working as planned and



therefore the facility recharge amount utilized in the BiOp is unsupported and contrary to the



evidence.  However, Plaintiffs present no data in the record to suggest that the recharge from the



SVWTP in 2005 – the year in which the BiOp begins to calculate the hydrologic impacts of the



Fort – was anything less than the stated figure.  Rather, Plaintiffs cite later data regarding the



surfacing of water Plaintiffs attribute to the facility.  In fact, it is clear from the record that there



was no definitive evidence at the time of consultation to indicate the spring discharge came from



the SVWTP’s recharge basins.  Furthermore, even if definitive evidence did exist during



consultation, there would have been no reliable manner by which FWS could separate the



artificially-increased flow from the springs from the natural discharge of the springs.



Plaintiffs also contend that the recharge amount utilized in the BiOp is contrary to the



Army’s own PBA and the reports cited therein.  However, a review of the PBA shows that the



BiOp’s reliance on 1,868 AF is consistent with the PBA and the cited reports.  In fact, the 1,868



AF figure is drawn directly from a report by the Arizona Department of Water Resources.  PBA



94, AR 2016.  In sum, the BiOp reasonably analyzed and considered recharge from the SVWTP



and “articulated a rational connection between the facts found and the choice made.”   Alpine



Land & Reservoir Co., 887 F.2d at 213.



Finally, Plaintiffs challenge the BiOp’s reliance on the Fort’s yet-to-be-developed



“targeted mitigation strategy.”  In the BiOp, FWS identifies two uncertainties in the beneficial



impacts of the mitigation measures it has proposed.  2007 BiOp 56, AR 6012.  First, “the timing



of any measurable beneficial impacts at the San Pedro River . . . is uncertain but is definitely



well into the future, possibly several decades or more.”  Id.  Second, “the spatial distribution of



impacts at the San Pedro River from minor improvements in ground water storage changes



associated with pumping due to the presence of Fort Huachuca is uncertain.”  Id.  However,



despite these uncertainties, the BiOp states that these “temporal” and “spatial” aspects of



groundwater pumping are critical to determining how to protect the river because “[s]imply



reducing the regional ground water deficit . . . does not insure the health of the San Pedro River



and the endangered species dependent on this resource, notably the Huachuca water umbel.”  Id.
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at 42, AR 5998.  To address the temporal and spatial problems identified with the proposed



mitigation measures, FWS relies on the Fort’s proposal to develop a “targeted mitigation



strategy.”  The goal of the strategy would be “to identify specific optimal sites and mitigation



activities which would have a reasonably short-term (ideally less than 10 years) beneficial



impacts to riparian habitat that supports federally listed threatened, endangered, and candidate



species in areas potentially threatened by ground water pumping.”  Id. at 56, AR 6012.



Plaintiffs are correct in their assertion that the BiOp’s no jeopardy and no adverse



modification conclusions cannot be based on the Fort’s promise – no matter how well-intended –



to develop a plan in the future to mitigate the impacts of its proposed action.  As this Court



explained in Rumsfeld, an agency’s commitment to develop a plan to mitigate its impacts “is an



admission that what is currently on the table as far as mitigation measures is inadequate to



support FWS’ ‘no jeopardy’ decision.”  198 F. Supp. 2d at 1154.  The proposed measures “have



to be identified and included in the Final BO, either as [Reasonable and Prudent Alternatives] or



incorporated into the Army’s proposed action, to support a ‘no jeopardy’ decision.”  Id.  Without



these measures identified and included in the BiOp, there is no factual basis and no rational basis



for the opinion.  Id.  “[A] BiOp may not rely on future mitigation to support a no adverse



modification conclusion without discussing the interim effects on the species.”  S. Yuba River



Citizens League, 723 F. Supp. 2d at 1279 (citing Nat’l Wildlife Fed’n, 524 F.3d at 935). 



While it is true, as Defendants point out, that the BiOp addresses the uncertainty in the



distribution, both  temporal and spatial, of beneficial impacts to the River and states that the



impacts cannot be predicted without sophisticated groundwater modeling that was not available



for consideration during consultation, this does not excuse the BiOp’s reliance on the Fort’s



promised, yet entirely unwritten strategy to take unspecified mitigation measures.  In addition,



Defendants’ argument that even without the targeted mitigation strategy the impacts caused by



Fort Huachuca’s pumping are “likely to be too small to detect or pose a threat to the umbel or its



critical habitat,” is unpersuasive.  This statement is contradicted by the  BiOp, which states: “In



order to meet its legal obligation to mitigate potential pumping effects on endangered species in



the San Pedro Rivers riparian corridor, Fort Huachuca in cooperation with the USPP proposes to
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develop a targeted mitigation strategy.”  2007 BiOp 56, AR 6012 (emphasis added).  If the



Army’s ongoing operations and mitigation measures already met ESA standards, there would be



no need for developing the targeted mitigation strategy.



3. BiOp’s Findings and Conclusions Not Supported by the Record and



Best Available Science



Plaintiffs contend that the 2007 BiOp’s no jeopardy and no adverse modification



conclusions are arbitrary and capricious because they are not supported by findings in the BiOp



and evidence in the record ,and because FWS failed to “articulate[] a rational connection



between the facts found and the conclusions made.”  Pac. Coast Fed’n of Fishermen’s Ass’ns v.



U.S. Bureau of Reclamation, 426 F.3d at 1090.  Plaintiffs also contend that FWS did not use the



“best scientific and commercial data available,” in violation of the ESA.



a. Support in the Record and Rational Connection between Facts



and Conclusions



First, Plaintiffs contend that the 2007 BiOp fails to provide a reasoned analysis for using



a new methodology to calculate the Fort’s share of the regional groundwater deficit and for



eliminating the “zeroing-out” requirement used in the 2002 BiOp.  In 2002, FWS used a



percentage-based population calculation and based its no jeopardy and no adverse modification



conclusions in part on the Fort’s commitment to reduce its contribution to the groundwater



overdraft in the Subwatershed to zero by 2011.  2002 BiOp 45, AR 21661.  In 2007, FWS chose



to use a different methodology and decided not to rely on the “zeroing-out” requirement.  2007



BiOp 122-23, AR 6078-79.



Plaintiffs contend that FWS provides no rationale, let alone a reasoned analysis, for



changing its position and eliminating its reliance on the zeroing-out requirement.  However, it is



clear from the PBA and the BiOp that the Army and FWS did in fact explain why it moved from



the water budget-based approach used in 2002 to calculate sustainable yield to the “demand-
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Stations, Inc., 129 S.Ct. 1800 (2009), FWS is not held to a heightened standard in providing an
explanation for changing its analysis.  An agency is required to “display awareness that it is
changing position” and “show that there are good reasons for the new policy.”  Id. at 1811. 
However,



it need not demonstrate to a court’s satisfaction that the reasons for the new policy
are better than the reasons for the old one; it suffices that the new policy is
permissible under the statute, that there are good reasons for it, and that the
agency believes it to be better, which the conscious change of course adequately
indicates.  This means that the agency need not always provide a more detailed
justification than what would suffice for a new policy created on a blank slate.



Id. (emphasis in original).
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based water accounting system” for the 2007 consultation.19  PBA 96-103, AR 2018-25; 2007



BiOp 122-24, AR 6078-80.  In the BiOp, FWS explains the shortcomings and inaccuracies



associated with the 2002 population percentage-based approach to determine the Fort’s share of



the regional groundwater deficit.  2007 BiOp 122-24, AR 6078-80.  For example, FWS states



that continuing to utilize a fixed population percentage-based methodology to mitigate the



hyrdologic impacts attributable to the Fort is unreasonable because the variables used in such a



calculation (e.g. “decreased, calculated discharges due to increases in riparian



[evapotranspiration]” and “regional population growth proceeding at a rate greater than that



associated with the installation”) are frequently revised in ways that bear no relation to the Fort’s



actual contribution to the groundwater deficit.  Id. at 123, AR 6079.  FWS then explains that the



“‘zeroing-out’ of a portion of a fixed percentage of a frequently revised regional ground water



deficit” is not and should no longer be a performance standard for the Fort, because the Fort



would not and could not always be responsible for the same percentage of the groundwater



deficit.  Id.  The BiOp also explains that it is preferable to use an empirical determination of total



contribution to regional ground water deficit rather than relying on assumptions that the Fort is



responsible for a fixed percentage of the Subwatershed population, and therefore a fixed



percentage of a regional water deficit.  Id. at 124, AR 6080.  Further, FWS explains its decision



to use the Army’s “improved water accounting methodology . . . because it relies upon up-to-
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date hydrological and ecological analyses . . . combined with the results of prior, rigorous



studies.”  Id. at 123, AR 6079.



Defendants are also correct in their assertion that continued adherence to the old water



budget and percentage-based methodology would be contrary to § 321 of the DAA because it



would leave the Fort responsible for mitigating impacts from a segment of the civilian



population that is not attributable to the Fort.  The BiOp acknowledges that the Fort’s “on-Post



population is relatively static compared to the regional population, which is subject to a



sustained growth rate larger than that of the installation.”  Id. at 124, AR 6080 (citing Appendix I



of the PBA). In addition, “[u]nder the superceded 2002 methodology, increases in regional



population would create increases in total water use, a fixed portion of which would be the



responsibility of Fort Huachuca, regardless of whether that population growth was the result of



Fort activities.”  Id.  In sum, the new methodology used in the 2007 BiOp represents the best



available scientific information and FWS provides a reasoned basis and explanation for its use.



Second, Plaintiffs contend that the BiOp focuses exclusively on the immediate impacts of



pumping on river base flows while completely ignoring the impacts of pumping on ground water



storage and increasing groundwater deficits.  Plaintiffs correctly note that FWS must evaluate the



“effects of the action” – which include “indirect effects” which are “caused by the proposed



action and are later in time, but still are reasonably certain to occur” – on the umbel and



flycatcher.  16 U.S.C. § 1536(b)(3)(A); 50 C.F.R. §§ 402.14(g)(3), 402.02.  However, it is clear



that the BiOp does analyze the anticipated indirect effects of the Fort’s pumping on ground water



storage and the impacts of reductions in aquifer storage on the umbel and flycatcher and their



respective critical habitats.



Table 12, Column D, in the BiOp quantifies the annual change in groundwater storage



solely from pumping attributable to the Fort in 2005 and then in 2016.  2007 BiOp 118, AR



6074.  Accompanying the table is a discussion of how FWS derived the numbers: several



modeling studies allowed FWS to estimate that 55 percent of groundwater pumping attributable



to the Fort comes from aquifer storage rather capture of water from basin recharge or discharge. 



Id.  As for an analysis regarding the impact that the fraction of groundwater pumping that
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reduces aquifer storage may have on San Pedro River base flows and the umbel, flycatcher, and



their habitats, the BiOp adequately explains that since the umbel and flycatcher depend on the



presence of riparian vegetation and moist soils or surface water, the mere existence of reduced



ground water storage is of little analytical value.  Because of this, FWS analyzes instead the



effects of the groundwater pumping on the discharge of that groundwater to the surface flow in



the aquatic habitats in which the species occur.  Table 12, Column H, shows the anticipated



overall effect of the Fort’s groundwater pumping on the discharge to the San Pedro River from



the regional aquifer.  Id.  (showing 0.3 CFS reduction in base flow in 2005 baseline year and



0.04 CFS reduction in 2016).  The BiOp does not, as Plaintiffs contend, focus exclusively on the



immediate impacts to streamflows.  The BiOp’s analysis, including the values in Table 12,



represents the hydrologic impacts anticipated to occur in both groundwater and base flows over



time (2005-2016), based on the proposed action and its conservation mitigation measures. As the



BiOp notes, “[t]he residual ground water storage deficits, and eventual reduction in base flow



predicted from ground water demand in the target year 2016 can be expected to affect the base



flow hydrology of the San Pedro River at some point in the future beyond 2016.”  Id. at 120, AR



6076.



Third, Plaintiffs contend that FWS’ conclusion that the effects of the Fort’s proposed



action and groundwater pumping –  manifested through reduced base flows on the San Pedro



River – will not jeopardize the umbel or adversely modify its critical habitat is not supported by



the BiOp and the record.  First, Plaintiffs contend that FWS’ conclusion that “[t]he status of



Huachuca water umbel appears to be stable” on the San Pedro River is unsupported by the



record.  2007 BiOp 127, AR 6083.  Plaintiffs are correct in their assertion as the BiOp’s



discussion of the umbel and its habitat overall describes a species in steady decline and



vulnerable to extirpation in certain reaches of the San Pedro River.  Describing umbel



populations in southeastern Arizona generally, the BiOp states that the restriction of the umbel to



a relatively small area in this region “increases the chance that a single environmental



catastrophe, such as a severe tropical storm or drought, could eliminate populations or cause



extinction.”  2007 BiOp 80, AR 6036.  Furthermore, “[p]opulations are in most cases isolated, as
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20 Likewise, populations on the Fort are declining as well.  In 2005, 14 populations were
inventoried, as opposed to the 22 populations found in 2002.  Id. at 81, AR 6037.



21 See footnote 13, supra.
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well, which makes the chance of natural recolonization after extirpation less likely.”  Id.  Since



the umbel was listed, populations on the San Pedro River have declined.  A 2004 inventory



found 30 populations within the SPRNCA, compared to 43 populations in 2001, 51 in 1997, and



43 in 1995.20  Id. at 82, AR 6038.  Furthermore, the BiOp’s discussion of the vulnerability of the



umbel to possible extirpation due to decreased base flows in several areas throughout the



SPRNCA hardly paints a picture of stability.  Id. at 85-86, AR 6041-42.  Defendants’ reliance on



umbel life history traits – such as it ability to disperse after dislodgement, its ability to recolonize



sites after disturbance, and its fluctuation in response to flood cycles and site characteristics –



cannot offset evidence in the BiOp and record pointing to the umbel’s precarious status.



Second, Plaintiffs contend that the BiOp’s conclusion that base flow reductions are



“small in magnitude” compared to the river’s average annual base flow is unsupported by the



record.  See id. at 120, AR 6076.  Defendants’ contention that it is not possible and worthwhile



to compare anticipated streamflow reductions to occasionally intermittent reaches of river where



natural variations in flow cannot be projected over time or space with any degree of certainty is



unpersuasive.  The U.S. Geological Survey maintains three streamflow measuring stations on the



upper San Pedro River.21  The BiOp states that the “proposed action will affect Huachuca water



umbel within the [SPRNCA] through small reductions in base flow during those times when



flows are at near-zero levels.”  Id. at 127, AR 6083.  Thus, it is at those times when the umbel is



vulnerable to extirpation.  See id. at 86, 6042.  Thus, FWS must evaluate the impacts of reduced



streamflow at those times of the year and not simply make a comparison to average annual flow.



Third, Plaintiffs contend that the BiOp does not addresses the impacts of streamflow



reductions for the years between 2005 and 2016, rather focusing on impacts only in 2005 and in



2016.  Plaintiffs are correct.  Under the ESA, FWS must evaluate the impacts of the entire



agency action, which include the Fort’s operations from 2006 to 2016.  See Pac. Coast Fed’n of
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Fishermen’s Ass’ns, 426 F.3d at 1091 (rejecting BiOp because it “contains no analysis of the



effect on the [endangered fish] of the first eight years of implementation of the [action]”); Nat’l



Wildlife Fed’n, 524 F.3d at 934-35.  Defendants point to two instances in the BiOp where FWS



states that the Fort’s effects to base flow are “expected to be reduced in magnitude over time”



and “anticipated to decrease between 2005 and 2016.”  Id. at 121, 131, AR 6077, 6087.  These



conclusory statements, however, cannot substitute for an analysis of the effects of the proposed



action on base flow reductions between 2005 and 2016.



b. Best Scientific and Commercial Data Available



Plaintiffs contend that, in failing to consider the impacts of climate change in arriving at



the no jeopardy and no adverse modification conclusions in the BiOp, FWS failed to use the best



available science.  As mentioned above, the BiOp must include “a summary of the information



on which the opinion is based” and “a detailed discussion of the effects of the action on listed



species or critical habitat.”  50 C.F.R. § 402.14(h)(1), (2).  Both the action agency and the



consulting agency must use the “best scientific and commercial data available” during the



consultation process and in drafting the BiOp.  16 U.S.C. § 1536(a)(2); 50 C.F.R. § 402.14(d),



(g)(8).  FWS “cannot ignore available biological information.”  Conner v. Burford, 848 F.2d



1441, 1454 (9th Cir. 1988).  Defendants argue that climate change impacts were too uncertain to



include in the BiOp.  However, FWS is required to evaluate the best available science and



information, even if it is uncertain.  Wild Fish Conservancy, 628 F.3d at 524-25.  As the Ninth



Circuit has held, “incomplete information . . . does not excuse the failure to comply with the



statutory requirement of a comprehensive biological opinion using the best information



available.”  Conner, 848 F.2d at 1454 (citing 16 U.S.C. § 1536(a)(2)).  Courts have required that



agencies evaluate climate change impacts in BiOps, even where the available studies are based



on predictions.  See S. Yuba River Citizens League, 723 F. Supp. 2d at 1273-74; Natural Res.



Def. Council v. Kempthorne, 506 F. Supp. 2d 322, 370 (E.D. Cal. 2007); Pac. Coast Fed’n of



Fishermen’s Ass’ns, 606 F. Supp. 2d at 1184.  Plaintiffs point to information in the record



highlighting the potential effect of climate change in the region, including warmer temperatures,



below average precipitation, and possibility of drought.  Where a plaintiff demonstrates the
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existence of “data that was omitted from consideration,” courts may find a violation of the ESA



for failure to use the best scientific and commercial data.  See Kern Cnty. Farm Bureau v. Allen,



450 F.3d 1072, 1080-81 (9th Cir. 2006).



The BiOp does not analyze or even mention climate change.  Defendants attempt to



explain the omission of climate change analysis by stating that because the BiOp already



analyzes a worst case scenario, the potential impact of climate change is “already factored” in. 



However, this Court may not “imply[] an analysis that is not shown in the record.”  Gifford



Pinchot, 378 F.3d at 1074.  In sum, although Defendants cite an internal memo that notes that



FWS will have “ample opportunity to assess climate” in the future, FWS is required to complete



that analysis using the best available science at the time of the consultation and BiOp.  (FWS



Memorandum-to-File, AR 6161-62).



Plaintiffs also contend that FWS failed to use the best available science in determining



the amount of groundwater pumping connected to Fort Huachuca.  Specifically, Plaintiffs



challenge FWS’s estimate of 118 gallons per capita per day (GCPD) for residents of



unincorporated areas of the Subwatershed. See 2007 BiOp 116, AR 6072.  FWS relies on the



Groundwater Users Advisory Council of the Prescott Active Management Area for its estimate. 



Id.  Plaintiffs claim that FWS was required to explain why it chose to use that figure over a



higher estimate (177 GCPD) contained in the most recent USPP Section 321 Report available in



the record.  See U.S. Dep’t of Interior, Water Management of the Region Aquifer in the Sierra



Vista Subwatershed, Arizona–2005 Report to Congress (2006), at 8, AR 19658.  However,



Defendants are correct that the 177 GCPD figure contained in the Section 321 Report, read in



context, includes water use by all categories of water users, not merely by residents of



unincorporated areas of the Subwatershed.  Thus, FWS had a rational basis to rely on the



Prescott figure in the BiOp’s calculations of rural per capita water use.



Finally, Plaintiffs contend that the BiOp’s determination and conclusion regarding the



size of the population connected to the Fort is unsupported by the record.  The BiOp states that



the Fort, including its induced population, was responsible for approximately 43 percent of the



total 2005 population in the Sierra Vista Subwatershed.  2007 BiOp 117, AR 6073.  The BiOp
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BiOp should have correctly referred to Appendix G of Department of the Army 2006, AR 9948,
an EIFS model run for the U.S. Army Installation at Fort Belvoir, VA. 
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states that the model used by the Fort to make this determination – the Economic Income



Forecasting System (“EIFS”) model – has “a firm basis in regional economic theory and is



widely applied by the Department of the Army within the context of NEPA analyses to



determine the economic impacts of changes in personnel levels.”  Id. at 116, AR 6072.22  



Specifically, the BiOp relies on the Army’s explanation of EIFS:



The U.S. Army, with the assistance of academic and professional economists and
regional scientists, developed EIFS to address the economic impacts of NEPA-
requiring actions and to measure their significance.  As a result of its designed
applicability, and in the interest of uniformity, EIFS should be used in NEPA
assessments for BRAC.  The entire system is designed for the scrutiny of a
populace affected by the actions being studied.  The algorithms in EIFS are
simple and easy to understand but still have firm, defensible bases in regional
economic theory.



Appendix G at 9, Dep’t of the Army 2006, AR 9950.  The record contains a report of EIFS



modeling results for the Fort.  PBA Appendix L, AR 2379.  The BiOp states that FWS also



contrasted the Fort’s EIFS model results to a lower estimate from an independent consultant and



decided to use the higher EIFS figures.  2007 BiOp 116, AR 6072 (citing PBA Appendix I, AR



2380).  Although Plaintiffs point to data regarding recent increases in spending by the Fort in the



local economy, they do not cite to any record data regarding human population in the area during



the same time period to show that it is unreasonable for the BiOp to rely on the results of the



EIFS to determine the induced population attributable to the Fort.



Plaintiffs also contend that FWS unreasonably asserts that no future population growth in



the area would be related to the Fort.  However, this is a mischaracterization of FWS’ statements



in the BiOp.  The BiOp does not state that the Fort would exhibit no growth or that its influence



was waning.  FWS simply states that it does not anticipate the rate of population growth of the



Fort (and its induced population) to match that of the regional population.  See 2007 BiOp 124-



25, AR 6080-81.  “Fort Huachuca’s on-Post population is relatively static compared to the



regional population, which is subject to a sustained growth rate larger than that of the installation
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(see Appendix I of the Revised PBA).”  Id at 124, AR 6080.



4. Summary



The Court has identified numerous defects in the BiOp’s jeopardy and adverse



modification analyses.  The BiOp fails to examine the effects of Fort Huachuca’s operations on



recovery of the species and their critical habitat, and fails to provide a rational connection



between findings in the BiOp and the record and its ultimate conclusion that the operations will



not affect recovery.  The BiOp relies on mitigation measures that are not reasonably specific nor



reasonably certain to occur.  And the BiOp contains conclusions that are not supported by the



record or the best scientific or commercial data available, and fails to articulate a rational



connection between the facts found and the conclusion made.  Because of this, the BiOp violates



the ESA and is arbitrary and capricious.



B. Army’s Substantive ESA § 7 Duty



As stated previously, the Army has an independent, substantive duty under ESA § 7 to



ensure that its actions are not likely to jeopardize the umbel and flycatcher or adversely modify



their critical habitat.  16 U.S.C. 1536(a)(2); Pyramid Lake, 898 F.2d at 1415.  “Following the



issuance of a biological opinion, the Federal agency shall determine whether and in what manner



to proceed with the action in light of its section 7 obligations and the Service’s biological



opinion.”  50 C.F.R. § 402.15(a).  Explaining this duty further, the Ninth Circuit has noted that



“[c]onsulting with FWS alone does not satisfy an agency’s duty under the [ESA].”  Resources



Limited, Inc. v. Robertson, 35 F.3d 1300, 1304 (9th Cir. 1994) (citing Pyramid Lake, 898 F.2d at



1415).  An agency cannot abrogate its responsibility to ensure that its actions comply with § 7. 



Pyramid Lake, 898 F.2d at 1415.  “Arbitrarily and capriciously relying on a faulty Biological



Opinion violates [an action agency’s substantive] duty.  Defenders of Wildlife v. EPA, 420 F.3d



946, 976 (9th Cir. 2005), rev’d on other grounds, Nat’l Ass’n of Home Builders v. Defenders of



Wildlife, 552 U.S. 644 (2007).  Where a BiOp’s flaws are legal in nature, “[d]iscerning them



requires no technical or scientific expertise,” and failure to understand the legal errors may result



in “an action based on reasoning ‘not in accordance with law’ and . . . thus arbitrary and



capricious.”  Id.
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Here, as extensively described above, FWS committed legal error in its BiOp by failing



to analyze the effects of the Fort’s actions on recovery, relying on uncertain and unspecific



mitigation measures, and failing to articulate a rational connection between its findings in the



BiOp and its no jeopardy and no adverse modification conclusions.  The Army’s reliance on a



legally flawed BiOp is arbitrary and capricious.  The Army therefore has violated its § 7



substantive duty to ensure that its proposed ongoing and future operations do not jeopardize the



continued existence of the umbel or flycatcher or result in the destruction or adverse



modification of their designated critical habitat. 



Accordingly,



IT IS ORDERED that Plaintiffs’ Motion for Summary Judgment (Doc. 63) is



GRANTED; and a declaratory judgment shall be entered consistent with this Memorandum



Order.  The Clerk of Court is directed to close this case.



DATED this 27th day of May, 2011.
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Which individual(s) from SWCA had the interest in these cases? Please feel free to forward and keep
copies for yourself, or let me know and I'll send them along. 


Thanks! 








From: Brian Powell
To: Jones, Larry -FS
Cc: Julia Fonseca
Subject: RE: Coop agency bio mitigation meeting table (July 9 draft) for Rosemont
Date: Friday, July 13, 2012 11:44:19 AM
Attachments: Rosemont_Bio_Mitigation_Monitoring_Recommendations.pdf


Larry-
Please see the attached file; it reflects Angela’s suggestions.  Let me know if there is
anything else I can do to move this process forward. 
 
Brian Powell 
Program Manager
Pima County Office of Sustainability and Conservation
201 N. Stone Ave, 6th Floor, RM 629
Tucson, AZ 85701 
Office Phone: 520.740.6440
Fax: 520.243.1610
brian.powell@pima.gov 
 


From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Friday, July 13, 2012 11:00 AM
To: Angela Barclay; Brian Powell
Subject: RE: Coop agency bio mitigation meeting table (July 9 draft) for Rosemont
 
We have a very short timeline and Mindee and I are meeting with Jim Upchurch, Forest
Supervisor, on 17 July. So, I recommend you go ahead and make the changes Angela suggested
and send to me and I’ll make sure Jim sees it. Thanks for doing this, Brian.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Thursday, July 12, 2012 8:54 AM
To: Brian Powell
Cc: Jones, Larry -FS
Subject: RE: Coop agency bio mitigation meeting table (July 9 draft) for Rosemont
 
Brian,



mailto:Brian.Powell@pima.gov

mailto:ljones02@fs.fed.us

mailto:Julia.Fonseca@pima.gov






Biological Mitigation and Monitoring Recommendations by the 
Cooperating Agencies for the Rosemont Copper Project 



 
July 12, 2012 



 
For the last few years, the U.S. Forest Service has been working with a group of 
cooperating agencies tasked with the review of various aspects of the proposed 
Rosemont mine.  More recently, the Forest Service has invited a subset of 
representatives from the cooperating agencies to develop recommendations for the 
mine’s biological mitigation and monitoring.  According to the President’s Council on 
Environmental Quality (CEQ) memo to federal departments regarding mitigation (dated 
January 14, 2011), the “CEQ encourages agencies to commit to mitigation to achieve 
environmentally preferred outcomes, particularly when addressing unavoidable adverse 
environmental impacts.”  Mitigation can include a host of activities, including avoidance, 
minimization, restoration, rectification, as well as more traditional on and off‐site 
mitigation activities such as conservation easement or protection of groundwater rights.     
 
The group is to forward recommendations onto Forest Supervisor Jim Upchurch for 
consideration prior to the release of the final EIS for the mine.  Though the Forest 
Service is leading the meetings, the group has implicitly and (in the case of the U.S. Fish 
and Wildlife Service) explicitly recognized that mitigation opportunities exist through 
the authorities of other agencies (e.g., BLM, Fish and Wildlife Service, Army Corps of 
Engineers) and that recommendations by the group can be also be adopted through  
those regulatory entities.  The mitigation and monitoring group has met twice since 
early June 2012 with representation from: Bureau of Land Management, Pima County, 
Arizona Game and Fish Department, Arizona State Parks, National Park Service, and U.S. 
Fish and Wildlife Service. 
 
The following summarizes the breadth of topics, criteria, and recommendations that has 
come out of the last two meetings.  Central to the group’s deliberations was that there 
would be no net loss of biological and associated resources. The group was unanimous 
in the assertion that the scope of the biological mitigation be commensurate with the 
scope of the impacts, at least as they relate to biological and associated resources, 
including—and in addition to—listed species.  (Here, associated resources include 
supporting physical features such as springs).  A complete list of resources of concerns is 
being compiled by Larry Jones.  Resources of interest include listed species, vegetation 
communities, trees (an estimated 30,000 by one count), and critical physical resources 
such as springs.  
 
No net loss can be achieved using a variety of tools, including off‐site mitigation lands, 
restoration of lands both off and on Forest Service lands, and on‐site reclamation of the 
mine site.  Examples of mitigation opportunities for a resource such as a spring include 
restoration of springs within the Cienega Creek watershed to restore proper functioning 











or relinquish water rights to springs and provide alternative source of water for cattle.  
In another example, it is estimated that the proposed project will result in the loss of 
200,000‐300,000 agave plants.  The group identified both on‐site and off‐site measures 
that could ensure the replacement or permanent protection of a commensurate 
number of agave plants.  No net loss will be a difficult standard to achieve without off‐
site mitigation lands, but for each of the resources of interest, the group was able to 
offer realistic and achievable solutions to avoid, minimize, and mitigate for the mine’s 
impacts to biological resources.      
 
The following points were brought up repeatedly in the group’s discussions:  



o Timing of mitigation and monitoring planning.  According to the President’s CEQ 
memo, agencies “must include mitigation measures…among the alternatives 
when preparing an EIS.  Each EIS must contain a section analyzing the 
environmental consequences of the proposed action and its alternative, 
including [m]eans to mitigate adverse environmental impacts.” Further, the CEQ 
states that “agencies rely on mitigation to reduce adverse environmental 
impacts as part of the planning process…before making a determination about 
the significance of the environmental impacts.” The group understands that this 
is the intent of the current set of mitigation and monitoring meetings, but there 
is serious concern among participants that the timing of the final EIS will 
preclude a well‐developed strategy.  In short, this group should have been 
convened months, if not years, ago.  Central to the concern about “9th Inning” 
timing is the lack of dedicated staff or consultants to draft a mitigation and 
monitoring plan commensurate with the spatial and temporal loss of the area’s 
biological resources.  In addition, concern was raised about the following item:  



o Identification of information gaps and uncertainties.  For each resource 
discussed, the group often felt hampered by the lack of information on the 
distribution, demographic, and/or population dynamics of key resources, 
particularly in areas outside of the mine footprint where compensatory 
mitigation might occur.  There was also interest in mitigation activities that 
might dovetail with existing planning and restoration efforts in the region.  The 
group understands that uncertainty will always exist regarding the distribution 
and other characteristic of key resources, and in many cases, this information 
does exist.  The group indentified a need as being a comprehensive collection of 
this information and a summary of key uncertainties that should be addressed 
either prior to the final EIS, or bonded with sufficient resources to ensure that 
key uncertainties are adequately addressed.   



o Monitoring is implied throughout and should be linked to management 
actions.  The group felt that monitoring activities should be an inherent part of 
each mitigation activity, unless noted otherwise.  This type of monitoring is 
known as effectiveness monitoring.  The group also felt that it will be important 
to consider a set of planning processes and commensurate bonding capabilities 
for monitoring information to address adaptive management actions.  That is, as 
conditions change (and are described via the monitoring program), then 











management action(s) can help mitigate or reverse negative impacts.  Adaptive 
management is a challenging endeavor and can fail if not developed property.  
Once again, an explicit and well thought‐out planning process must be put into 
place prior to the final EIS.  If a process is not developed prior to the final EIS, 
then a greater bonding capacity should be required to account for the resource 
and management uncertainties inherent in the scale of the mine’s impact on 
biological resources.  The group also recommended that a panel of experts to 
oversee monitoring and adaptive management programs.   



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 












 
I have recommended some minor changes – one is whether we should include all the cooperating
agencies that were invited to the meetings, or specify that the ones you listed are the ones that
attended meetings/provided input.
 
Thanks!
 
Angela
^..^  ^..^
 
From: Brian Powell [mailto:Brian.Powell@pima.gov] 
Sent: Wednesday, July 11, 2012 4:58 PM
To: 'Jones, Larry -FS'; brocious@base.sao.arizona.edu; cbeck@azdot.gov; daniel_j_moore@blm.gov;
dt1@azdeq.gov; David.Jacobs@azag.gov; falco@cfa.harvard.edu; gfleming@asmi.az.gov; Julia
Fonseca; JWindes@azgfd.gov; karen.howe@tonation-nsn.gov; david.stine.1@ang.af.mil;
safabritz@azwater.gov; lee.allison@azgs.az.gov; Leslie.Ethen@tucsonaz.gov;
LSwartzbaugh@asmi.az.gov; Marjorie.E.Blaine@usace.army.mil; nicole.ewing-gavin@tucsonaz.gov;
ohenderson@ci.sahuarita.az.us; rcasavant@azstateparks.gov; rsejkora@azstateparks.gov;
stahle@ci.sahuarita.az.us; TEmery@azdot.gov; scott_stonum@nps.gov; darla_sidles@nps.gov; Nicole
Fyffe; twade@azgfd.gov; Roth, Melinda D -FS; Angela Barclay; jeff sorensen (jsorensen@azgfd.gov);
Jonathan Rigg; jeff simms (Jeff_Simms@blm.gov); Marcia_Radke@blm.gov; scott_stonum@nps.gov;
lpollock@azgfd.gov; jason_douglas@fws.gov
Subject: RE: Coop agency bio mitigation meeting table (July 9 draft) for Rosemont
 
Please see the attached file for my summary of the recommendations and concerns raised
thus far in our biological mitigation and monitoring discussions.  Please send me suggested
changes and/or additions. 
 
Brian Powell 
Program Manager
Pima County Office of Sustainability and Conservation
201 N. Stone Ave, 6th Floor, RM 629
Tucson, AZ 85701 
Office Phone: 520.740.6440
Fax: 520.243.1610
brian.powell@pima.gov 
 


From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Tuesday, July 10, 2012 11:33 AM
To: brocious@base.sao.arizona.edu; cbeck@azdot.gov; daniel_j_moore@blm.gov; dt1@azdeq.gov;
David.Jacobs@azag.gov; falco@cfa.harvard.edu; gfleming@asmi.az.gov; Julia Fonseca;
JWindes@azgfd.gov; karen.howe@tonation-nsn.gov; david.stine.1@ang.af.mil;
safabritz@azwater.gov; lee.allison@azgs.az.gov; Leslie.Ethen@tucsonaz.gov;
LSwartzbaugh@asmi.az.gov; Marjorie.E.Blaine@usace.army.mil; nicole.ewing-gavin@tucsonaz.gov;
ohenderson@ci.sahuarita.az.us; rcasavant@azstateparks.gov; rsejkora@azstateparks.gov;
stahle@ci.sahuarita.az.us; TEmery@azdot.gov; scott_stonum@nps.gov; darla_sidles@nps.gov; Nicole
Fyffe; twade@azgfd.gov; Roth, Melinda D -FS; angela barclay (abarclay@swca.com); jeff sorensen
(jsorensen@azgfd.gov); jonathan rigg (jrigg@swca.com); Brian Powell; jeff simms
(Jeff_Simms@blm.gov); Marcia_Radke@blm.gov; scott_stonum@nps.gov; lpollock@azgfd.gov;
jason_douglas@fws.gov
Subject: RE: Coop agency bio mitigation meeting table (July 9 draft) for Rosemont
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Co-op agency biologists for proposed Rosemont project (note: some of you may not be
biologists, but are the contacts for your coop agencies):
 
During our meeting yesterday, we worked on the coop agency bio resources mitigation
recommendation table (thanks John and Brian for typing!). It is attached, as some folks
requested to have it in its current form. However, I am reworking it (but will give a new
filename) to reduce the number of rows by consolidating, working on a new sort/group scheme,
and fleshing out the mitigations as I understand the intent from yesterday’s meeting, in order to
have a more concise and presentable product for our Forest Supervisor. Angela and I already
thought of a couple missing mitigation measures, so if you think of something we missed, please
send it my way. Also, if we did not capture some of your earlier comments from your agencies in
the form of mitigations, please resubmit to me for this table (with tens of thousands of
comments it is difficult to keep track of all that was said over the years).
 
Angela will be sending out the minutes and Brian will work on a 1-2 page process paper for
recommendations of the cooperating agencies for us to review.
 
The next biology mitigation meeting for coop agencies is 800-1100, Tuesday July 24, 2012.
Several of us have afternoon engagements, so that needs to be a pre-lunch meeting. Thanks for
everyone’s help!
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Jones, Larry -FS 
Sent: Wednesday, June 20, 2012 8:12 AM
To: brocious@base.sao.arizona.edu; cbeck@azdot.gov; daniel_j_moore@blm.gov; dt1@azdeq.gov;
David.Jacobs@azag.gov; falco@cfa.harvard.edu; gfleming@asmi.az.gov; Julia.Fonseca@pima.gov;
JWindes@azgfd.gov; karen.howe@tonation-nsn.gov; david.stine.1@ang.af.mil;
safabritz@azwater.gov; lee.allison@azgs.az.gov; Leslie.Ethen@tucsonaz.gov;
LSwartzbaugh@asmi.az.gov; Marjorie.E.Blaine@usace.army.mil; nicole.ewing-gavin@tucsonaz.gov;
ohenderson@ci.sahuarita.az.us; rcasavant@azstateparks.gov; rsejkora@azstateparks.gov;
stahle@ci.sahuarita.az.us; TEmery@azdot.gov; scott_stonum@nps.gov; darla_sidles@nps.gov;
Nicole.Fyffe@pima.gov; twade@azgfd.gov; Roth, Melinda D -FS; angela barclay
(abarclay@swca.com); jeff sorensen (jsorensen@azgfd.gov); jonathan rigg (jrigg@swca.com); Brian
Powell (Brian.Powell@pima.gov); jeff simms (Jeff_Simms@blm.gov); Marcia_Radke@blm.gov;
scott_stonum@nps.gov; lpollock@azgfd.gov; jason_douglas@fws.gov
Cc: Ruyle, Jennifer -FS; Everson, Beverley A -FS; Upchurch, Jim -FS
Subject: Coop agency bio mitigation meeting table (July 9 draft) for Rosemont
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Co-op agencies for proposed Rosemont project
 
Mark your calendars for the second cooperating agencies biological resources mitigation for
proposed Rosemont copper mine meeting. Monday, 9 July 2012, at 9:00 AM, for the whole day,
with an hour break for lunch. I will try to clinch AGFD office or some other non-federal building
venue and send an agenda around (along with the mitigation table, when it is ready). Angela
Barclay will send notes/minutes from the previous meeting. Your doodle-poll response was your
RSVP, but if you did not participate in the poll, but plan to attend, please let me know. Thanks!
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 


This electronic message contains information generated by the USDA solely for the
intended recipients. Any unauthorized interception of this message or the use or disclosure
of the information it contains may violate the law and subject the violator to civil or
criminal penalties. If you believe you have received this message in error, please notify the
sender and delete the email immediately.
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From: Jones, Larry -FS
To: Upchurch, Jim -FS
Cc: nard at home (gilaman@comcast.net)
Subject: FW: issues to resolve
Date: Friday, January 11, 2013 8:37:15 AM


See below. Guess this didn’t go through yesterday from home (I see you are “01”). Just here to do
my timesheet today, then leaving.
 
--LLCJ
 
 
From: gilaman@comcast.net [mailto:gilaman@comcast.net] 
Sent: Thursday, January 10, 2013 2:41 PM
To: jupchurch@fs.fed.us; Roth, Melinda D -FS
Cc: Stamer, Marc -FS
Subject: issues to resolve
 
While we speak, I am cleaning up the Supplemental BA for Rosemont and WestLand
is working on comments for the Conservation Measures (we met Tuesday morn and
made good headway...they were to get comments to me by this morn, but it didn't
happen). There are a few biggish issues we need to resolve. I will share the track-
changed input from WestLand/Rosemont with you before I finish for SBA.
 
1. WestLand would like aquatic and riparian monitoring to be part of the Cienega
Creek Watershed Conservation Fund (endowment), whilst I believe that it should only
be used for restoration of habitat or populations...I would probably be willing to
downsize the short-term effects to "not likely" (for most aquatic and riparian species) if
there were assurances the fund was used to help species persist or recover.
Monitoring is critical to adaptive management, but it doesn't offset effects or offer
mitigation assurances. Long-term effects would stay "likely to adversely affect"
because assurances can't be taken that far into the future (the fund is for 10 years,
depending on how it is used).
 
2. Grazing. WestLand is writing up a section of Conservation Measures on their
management of their allotments. I am still of the persuasion this should not appear in
the SBA at all.
 
3.  Reclamation. I see you had put Conservation Measures into the CM document I
shared with WestLand about reclamation, but WestLand and I are not on board with
that, so need to revisit when we review the CMs.
 
4. You had mentioned how other design criteria should be listed as CMs...I think we
are OK with what is listed in the June BA (pages 18-30).
 
The two SBA's are listed as supplements and not intended to be stand alone docs.
 
I will be around most of next week, save some appointments (and I telework on
Thurs, sometimes Mon). After this week, I'm done using annual leave, possibly till I
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retire. Next week I should be able to get VPN at home, so won't have to use home
computer or email anymore.
 
--Larry








From: Blaine, Marjorie E SPL
To: Jones, Larry -FS
Subject: RE: Coop agency bio mitigation meeting table Updated July 10 draft for Rosemont
Date: Wednesday, July 11, 2012 5:16:28 PM


Larry


My only concern is that you all are careful in structuring mitigation which will be required by the FS so
that it does not overlap or cause "double dipping" with what the Corps is requiring.


For instance, the ranch lands (Fullertin, Helvetia, Sonoita Creek) are lands the Corps is considering (and
will likely use) for compensatory mitigation.  Our mitigation rule requires us to have upland buffers so
it's likely that much of the acreage of these lands will not only be for Waters of the U.S. mitigation but
will also provide our transitional areas and upland buffers.


Thank you.


Marjorie
Assist us in better serving you!
You are invited to complete our customer survey, located at the following link:
http://www.spl.usace.army.mil/Missions/Regulatory
Note: If the link is not active, copy and paste it into your internet browser.


-----Original Message-----
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us]
Sent: Tuesday, July 10, 2012 4:10 PM
To: brocious@base.sao.arizona.edu; cbeck@azdot.gov; daniel_j_moore@blm.gov; dt1@azdeq.gov;
David.Jacobs@azag.gov; falco@cfa.harvard.edu; gfleming@asmi.az.gov; Julia.Fonseca@pima.gov;
JWindes@azgfd.gov; karen.howe@tonation-nsn.gov; david.stine.1@ang.af.mil; safabritz@azwater.gov;
lee.allison@azgs.az.gov; Leslie.Ethen@tucsonaz.gov; LSwartzbaugh@asmi.az.gov; Blaine, Marjorie E
SPL; nicole.ewing-gavin@tucsonaz.gov; ohenderson@ci.sahuarita.az.us; rcasavant@azstateparks.gov;
rsejkora@azstateparks.gov; stahle@ci.sahuarita.az.us; TEmery@azdot.gov; scott_stonum@nps.gov;
darla_sidles@nps.gov; Nicole.Fyffe@pima.gov; twade@azgfd.gov; Roth, Melinda D -FS; angela barclay
(abarclay@swca.com); jeff sorensen (jsorensen@azgfd.gov); jonathan rigg (jrigg@swca.com); Brian
Powell (Brian.Powell@pima.gov); jeff simms (Jeff_Simms@blm.gov); Marcia_Radke@blm.gov;
scott_stonum@nps.gov; lpollock@azgfd.gov; jason_douglas@fws.gov
Subject: Coop agency bio mitigation meeting table Updated July 10 draft for Rosemont


Bio-mitigators:


As promised this morn, find the revised coop agency mitigation table attached. Please send any
comments/additions in the form of track changes and rename your file with your name on it. I much
prefer in-text modifications, not comments and I really prefer no lengthy comments-those are just to
hard to interpret. I was still a little fuzzy on some things...mostly the fishes...in yellow highlight, so
please give me some good, concise text there. I don't want lengthy narratives or we will lose the reader
(that can come later with the details).


What I did was sort into a logical (to me, anyway) sequence, starting with the "process" then "habitat
loss," etc. For some reason aquatics ended last (and I didn't want to go through and redo sorting
numbers)...anyway, mitigations are grouped by 10 categories, although the ones at the bottom in gray
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are those agreed to by Rosemont Copper Company (RCC), regardless of group/category. After sorting, I
consolidated (e.g., all HECO [Coleman's Coral-foot] mitigations into one row), to cut down on apparent
entries. I beefed up mitigation column to cover what we talked about and try and give enough info to
make it understandable. That column still doesn't have lots of specifics and details, but it should be
clear what we are after. I'm thinking we can still hammer out details as we go along. I also made some
entries into the monitoring column-mostly that just indicates the Biomonitor will monitor and/or report
on findings. Let me know what you think.


Due date is the usual ASAP, since we have to run this by the Forest Supervisor, then WestLand, then
Rosemont, then the Forest Super again before I can be prepared for our July 24 meeting update.


Thanks!


Questions? I'm around all week, although gone most of Thursday.


Larry Jones


Biologist


Acting Wildlife, Fish, and Rare Plant program manager


Climate Change Coordinator


SW PARC Senior Chair


Coronado National Forest


300 W Congress


Tucson, AZ 85701


520-388-8375


ljones02@fs.fed.us


From: Jones, Larry -FS
Sent: Tuesday, July 10, 2012 11:33 AM
To: brocious@base.sao.arizona.edu; cbeck@azdot.gov; daniel_j_moore@blm.gov; dt1@azdeq.gov;
David.Jacobs@azag.gov; falco@cfa.harvard.edu; gfleming@asmi.az.gov; Julia.Fonseca@pima.gov;
JWindes@azgfd.gov; karen.howe@tonation-nsn.gov; david.stine.1@ang.af.mil; safabritz@azwater.gov;
lee.allison@azgs.az.gov; Leslie.Ethen@tucsonaz.gov; LSwartzbaugh@asmi.az.gov;
Marjorie.E.Blaine@usace.army.mil; nicole.ewing-gavin@tucsonaz.gov; ohenderson@ci.sahuarita.az.us;
rcasavant@azstateparks.gov; rsejkora@azstateparks.gov; stahle@ci.sahuarita.az.us; TEmery@azdot.gov;
scott_stonum@nps.gov; darla_sidles@nps.gov; Nicole.Fyffe@pima.gov; twade@azgfd.gov; Roth, Melinda
D -FS; angela barclay (abarclay@swca.com); jeff sorensen (jsorensen@azgfd.gov); jonathan rigg
(jrigg@swca.com); Brian Powell (Brian.Powell@pima.gov); jeff simms (Jeff_Simms@blm.gov);
Marcia_Radke@blm.gov; scott_stonum@nps.gov; lpollock@azgfd.gov; jason_douglas@fws.gov
Subject: RE: Coop agency bio mitigation meeting table (July 9 draft) for Rosemont







Co-op agency biologists for proposed Rosemont project (note: some of you may not be biologists, but
are the contacts for your coop agencies):


During our meeting yesterday, we worked on the coop agency bio resources mitigation recommendation
table (thanks John and Brian for typing!). It is attached, as some folks requested to have it in its current
form. However, I am reworking it (but will give a new filename) to reduce the number of rows by
consolidating, working on a new sort/group scheme, and fleshing out the mitigations as I understand
the intent from yesterday's meeting, in order to have a more concise and presentable product for our
Forest Supervisor. Angela and I already thought of a couple missing mitigation measures, so if you think
of something we missed, please send it my way. Also, if we did not capture some of your earlier
comments from your agencies in the form of mitigations, please resubmit to me for this table (with tens
of thousands of comments it is difficult to keep track of all that was said over the years).


Angela will be sending out the minutes and Brian will work on a 1-2 page process paper for
recommendations of the cooperating agencies for us to review.


The next biology mitigation meeting for coop agencies is 800-1100, Tuesday July 24, 2012. Several of
us have afternoon engagements, so that needs to be a pre-lunch meeting. Thanks for everyone's help!


Larry Jones


Biologist


Acting Wildlife, Fish, and Rare Plant program manager


Climate Change Coordinator


SW PARC Senior Chair


Coronado National Forest


300 W Congress


Tucson, AZ 85701


520-388-8375


ljones02@fs.fed.us


From: Jones, Larry -FS
Sent: Wednesday, June 20, 2012 8:12 AM
To: brocious@base.sao.arizona.edu; cbeck@azdot.gov; daniel_j_moore@blm.gov
<mailto:daniel_j_moore@blm.gov> ; dt1@azdeq.gov; David.Jacobs@azag.gov
<mailto:David.Jacobs@azag.gov> ; falco@cfa.harvard.edu; gfleming@asmi.az.gov;
Julia.Fonseca@pima.gov <mailto:Julia.Fonseca@pima.gov> ; JWindes@azgfd.gov;



mailto:daniel_j_moore@blm.gov

mailto:David.Jacobs@azag.gov

mailto:Julia.Fonseca@pima.gov





karen.howe@tonation-nsn.gov; david.stine.1@ang.af.mil <mailto:david.stine.1@ang.af.mil> ;
safabritz@azwater.gov; lee.allison@azgs.az.gov; Leslie.Ethen@tucsonaz.gov
<mailto:Leslie.Ethen@tucsonaz.gov> ; LSwartzbaugh@asmi.az.gov; Marjorie.E.Blaine@usace.army.mil;
nicole.ewing-gavin@tucsonaz.gov; ohenderson@ci.sahuarita.az.us; rcasavant@azstateparks.gov;
rsejkora@azstateparks.gov <mailto:rsejkora@azstateparks.gov> ; stahle@ci.sahuarita.az.us;
TEmery@azdot.gov; scott_stonum@nps.gov <mailto:scott_stonum@nps.gov> ; darla_sidles@nps.gov;
Nicole.Fyffe@pima.gov; twade@azgfd.gov <mailto:twade@azgfd.gov> ; Roth, Melinda D -FS; angela
barclay (abarclay@swca.com); jeff sorensen (jsorensen@azgfd.gov); jonathan rigg (jrigg@swca.com);
Brian Powell (Brian.Powell@pima.gov); jeff simms (Jeff_Simms@blm.gov); Marcia_Radke@blm.gov;
scott_stonum@nps.gov <mailto:scott_stonum@nps.gov> ; lpollock@azgfd.gov; jason_douglas@fws.gov
Cc: Ruyle, Jennifer -FS; Everson, Beverley A -FS; Upchurch, Jim -FS
Subject: Coop agency bio mitigation meeting table (July 9 draft) for Rosemont


Co-op agencies for proposed Rosemont project


Mark your calendars for the second cooperating agencies biological resources mitigation for proposed
Rosemont copper mine meeting. Monday, 9 July 2012, at 9:00 AM, for the whole day, with an hour
break for lunch. I will try to clinch AGFD office or some other non-federal building venue and send an
agenda around (along with the mitigation table, when it is ready). Angela Barclay will send
notes/minutes from the previous meeting. Your doodle-poll response was your RSVP, but if you did not
participate in the poll, but plan to attend, please let me know. Thanks!


Larry Jones


Biologist


Acting Wildlife, Fish, and Rare Plant program manager


Climate Change Coordinator


SW PARC Senior Chair


Coronado National Forest


300 W Congress


Tucson, AZ 85701


520-388-8375


ljones02@fs.fed.us


This electronic message contains information generated by the USDA solely for the intended recipients.
Any unauthorized interception of this message or the use or disclosure of the information it contains
may violate the law and subject the violator to civil or criminal penalties. If you believe you have
received this message in error, please notify the sender and delete the email immediately.
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From: Jones, Larry -FS
To: Melissa Polm; Angela Barclay
Cc: Gerhart, Richard A -FS
Subject: RE: Climate change for BA
Date: Monday, February 27, 2012 4:20:28 PM


FYI…dropped most references off today at SWCA (Angela was there to receive them). It should be
all of my “reprints” for climate change, but does not include books, symposia, or Anamax reports,
since I figured you probably already had those…if anything is lacking, lemme know and I’ll track it
down. All of the reprints are in a cardboard file box, so please let me know when they are copied,
as I need the originals back. Thanks!
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Melissa Polm [mailto:mpolm@swca.com] 
Sent: Friday, February 24, 2012 11:42 AM
To: Jones, Larry -FS; Angela Barclay
Cc: Gerhart, Richard A -FS
Subject: RE: Climate change for BA
 
Larry- yes, we will need your references , assuming that this piece ends up in the final BA. I will
scan them and get them back to you. If you could drop them off whenever is convenient, that
would be great.
Thanks!
 
Melissa Polm
Planner/ Asst. Project Manager
Rosemont Copper Project
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Friday, February 24, 2012 11:34 AM
To: Angela Barclay
Cc: Gerhart, Richard A -FS; Melissa Polm
Subject: Climate change for BA
 
As promised, here is the section I wrote up for the BA on climate change. note that any species-
specific effects or  conservation measures need to be added elsewhere…this is more of an
overview to show how the environment is expected to change and how the mine is synergistic, so it
should be a source of info to help with the BA. I'll let SWCA take it from here. FYI, I've really got to
focus of Forest Plan revision for awhile, so not sure if or when I could get to the Jaguar account or
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doing the SAVS species vulnerability assessments in the near future.
 
Do you need the references in the project record? If so, you are more than welcome to borrow my
stack for copying, as long as I get them back (Geoff recently took a few references to copy for
project record…do you know their whereabouts? they were on dust, roads, and other general
effects).
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Jones, Larry -FS
To: Sebesta, Deborah K -FS; Plunkett, Steven R -FS
Cc: Ruyle, Jennifer -FS; Roth, Melinda D -FS; Everson, Beverley A -FS; angela barclay (abarclay@swca.com)
Subject: Rosemont biology questions
Date: Tuesday, July 24, 2012 2:12:45 PM


Debbie and Steve
 
Rick Gerhart had been on the extended Interdisciplinary Team for biological resources for the
proposed Rosemont copper project, and helped cover for me when I was gone, but alas, he has
retired, and there are no other extended team members identified. I am wondering if the two of
you could help with questions that may arise during my upcoming international trip (World
Congress in Herpetology, representing Partners in Amphibian and Reptile Conservation (who is
paying my way)…and followed by a one-week re-honeymoon!). I will be gone for the weeks of Aug
5 through Aug 19 (I set this up months ago when we still had a mostly full complement of
biologists). I am actually here during this and next week, but mostly in meetings, so not readily
available, but I will periodically check messages. Since we have 2.5 vacancies in the WFRP program
of the Coronado NF, any assistance would be welcomed.
 
Angela Barclay (cc’ed), SWCA, is the contracting biologist working on Rosemont documents on our
behalf. She is working on responses to public comments, the EIS, and mitigation measures….no
small task, so  she may need some FS assistance on various matters. Would you two be willing to
assist?  Thanks!
 
Larry Jones
Biologist
Wildlife, Fish, and Rare Plant program
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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From: Jones, Larry -FS
To: Roth, Melinda D -FS; Upchurch, Jim -FS
Cc: Stamer, Marc -FS
Subject: FW: Conservation / Mitigation elements presentation
Date: Tuesday, December 18, 2012 2:28:05 PM


This is curious. I Just received this email without being contacted for coordination or ensuring that
what I am writing (conservation measures) and what they will be presenting (conservation
measures) will be similar. Once again, they are going right to FWS without advanced planning with
us, and you can see AGFD is not among those cc’ed. We still have not heard what they are
proposing for Lesser Long-nosed Bat or the riparian issues (i.e., the reports, which unlike
powerpoint presentations, are in black and white for a project record), and their “conservation
measures” often seem rather nebulous or conceptual.
 
As you know, my plan is to make conservation measures more concise, tangible, and species-
specific, on behalf of the Coronado NF, then run by you and Rosemont for comment before sending
within the SBA to FWS. I am planning to be done with a draft this Friday (but with conservation
measures, at least, complete) before I go to pick up our doggie next week.
 
I thought about responding to this email, but right now I seem to be at a loss. I guess they can do
what they like, but it would be most efficient if they worked with me, especially before inviting
FWS to a presentation…after all, the conservation measures are part of the content of the SBA.
 
--LLCJ
 
 
From: Kathy Arnold [mailto:karnold@rosemontcopper.com] 
Sent: Tuesday, December 18, 2012 1:17 PM
To: Jean_Calhoun@fws.gov; Jones, Larry -FS; Chris Garrett
Cc: Norman James; Brian Lindenlaub
Subject: Conservation / Mitigation elements presentation
 
Jean - 
We would like to give you and your key staff a presentation on the conservation/mitigation elements that
relate specifically to endangered species to ensure there is no misunderstanding and to answer any
questions that you may have.  Right now I was hoping to make this happen on January 3, 4 or 7 and I
believe it should take 2-2.5 hours depending upon questions.  We also thought that an off-site location
may work better for presentations and logistics so please let me know your thoughts on that.
 
Hope you have a happy holiday and I look forward to hearing from you soon.
 
Kathy
 
Kathy Arnold | Vice President Environmental and Regulatory Affairs
Direct:  520.495.3502 |  Main: 520.495.3500 |  Fax  520.495.3540


Rosemont Copper Company  
P.O. Box 35130  |   Tucson, AZ 85740-5130 
2450 W Ruthrauff Road, Suite 180 |   Tucson, AZ 85705  |  www.rosemontcopper.com  
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PLEASE NOTE: : This e-mail message, including any attachments, is for the sole use of the intended recipient(s) and may
contain confidential and/or privileged information. Any unauthorized review, use, disclosure or distribution is prohibited. If
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From: Jones, Larry -FS
To: Upchurch, Jim -FS; Roth, Melinda D -FS; Everson, Beverley A -FS
Cc: angela barclay (abarclay@swca.com); Chris Garrett (cgarrett@swca.com); Ruyle, Jennifer -FS
Subject: Input on draft Rosemont initiation letter
Date: Wednesday, May 30, 2012 8:16:18 AM
Attachments: Request to initiate formal consultation Rosemont June 2012.docx


Jim et al.—
 
Per earlier email communications, we are wanting to initiate Section 7 ESA formal consultation on
the proposed Rosemont Copper Mine on 6 June 2012. Both SWCA and WestLand have agreed this
seems reasonable, but SWCA requires input from WestLand to finalize, and my review Friday
afternoon of the Biological Assessment (BA). I will submit the BA with a cover letter to be signed by
you. A draft of that letter is attached and I welcome any comments by you or others receiving this
email.
 
I would like to have all modifications to the letter for your signature early next week, so I request
all comments come to me by noon this Friday. Will you be in or designate an acting that can
approve, assuming you see the final draft?
 
The cover letter may seem a bit wordy, but I felt it was necessary to build a case about having
adequate information, so that the BA does not come back for more information needs, because
this  would affect the consultation initiation date and time line to get through consultation.
 
I will submit through Correspondence Database for your signature, and am wondering who you
would like to have as reviewers and who should be cc’ed.
 
Thanks. If you have any questions, I will be
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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			File Code:


			2670





			Date:


			 





			 





			Mr. Steve Spangle





			U.S. Fish and Wildlife Service





			2321 West Royal Palm Road





			Suite 103





			Phoenix, AZ 85021











Dear Mr. Spangle:


The purpose of this letter is to request initiation of formal consultation, pursuant to Section 7(a)(2) of the Endangered Species Act (ESA), to address the possible effects of the proposed Rosemont Copper Project on species listed as threatened or endangered under the ESA. The project, as proposed by Augusta Resource Arizona Corporation and managed through the Rosemont Copper Company, would be constructed in Pima County on private lands and lands managed by Arizona State Land Department and U.S. Forest Service, Coronado National Forest (Forest Service). There could also be indirect effects to lands managed by Pima County and Bureau of Land Management (BLM). The Forest Service is the lead federal agency for this consultation.





The Forest Service has taken the proposed action and initial Mining Plan of Operation through most of the public scoping and NEPA (National Environmental Policy Act) process and selected a preferred alternative, the Barrel Canyon Alternative. Wildlife conservation issues were considered in the selection of this alternative (most notably, the exclusion of McCleary Canyon as a depository for waste rock). 





The Forest Service met with the Fish and Wildlife Service, Tucson Ecological Services office (FWS), on three occasions (18 October 2010, 14 February 2012, 8 March 2012) to discuss the project and implications for threatened or endangered species. Other participants at these meetings were from Rosemont Copper Company (the proponent, having application status), their contractors (especially SWCA and WestLand, the biological contractors), Bureau of Land Management (because of direct or indirect effects to their managed lands), and Arizona Game and Fish Department (present because of the regulatory status for Arizona State wildlife species, and per Memorandum of Understanding). During those meetings, we discussed issues related to the ESA, including: bounds of analysis (temporal and spatial); conservation concerns; effects determinations; hydrology and geomorphology, as it potentially affects plants and animals of upper Cienega Creek; candidate species; climate change; and uncertainties in models and species’ occurrences. 





As a follow-up to the meetings, Arizona Game and Fish Department (AGFD) sent a letter to us (cc’ed to FWS) on 6 April 2012 recommending Conservation Measures to be considered in the Biological Assessment (BA). In addition, FWS taxa leads reviewed the same earlier draft of the BA (October 2011). This same draft was also reviewed by cooperating agencies and signatories (e.g., Army Corps of Engineers, Pima County, BLM). Fish and Wildlife Service followed up with a letter to the Forest Service on 16 May 2012 that discussed their concerns and recommendations, and referred to the AGFD letter. In general, FWS agreed with the recommendations of AGFD and other cooperators, and recommended additional Conservation Measures for consideration. In response to these letters, the Forest Service asked WestLand, on behalf of Rosemont Copper Company, to consider all of the proposed and recommended Conservation Measures for inclusion into the BA. We asked WestLand to respond to the Forest Service for each of the recommended Conservation Measures in one of three ways: (1) commit to adopt the measure, (2) suggest alternative strategies to address the concerns, or (3) justify why the Conservation Measures would not be adopted. WestLand complied with the request, and the changes have been incorporated into the BA.





Because of the our engagement with FWS and cooperating agencies, as well as Rosemont Copper Company and their contractors, we believe the revised BA (attached) has sufficient information to initiate Section 7 formal consultation, although we welcome any additional modifications or refinement of Conservation Measures. You should already have the pertinent biological reports (e.g., surveys for threatened and endangered species) on file to help you assess the BA.





[NOTE: We will need to determine if MSO is No Effect or ask for concurrence on May Affect, Not Likely to Adversely Affect before final]





If you have any questions, please contact the Lead Biologist, Larry Jones, at (520) 388-8375, or Project Lead, Mindee Roth, Coronado National Forest Supervisor’s Office, at (520) 388-8319. Thank you for your time. We appreciate your assistance and look forward to working with you on this project.











Sincerely,


			








			








JIM UPCHURCH


Forest Supervisor










From: Jason_Douglas@fws.gov
To: Jones, Larry -FS
Cc: Jean_Calhoun@fws.gov
Subject: Draft Rosemont BA review by USFWS
Date: Tuesday, May 08, 2012 7:43:52 AM


Larry, 


Jean Calhoun mentioned that the Final BA and, presumably, a request for formal consultation will be
transmitted this week. I understand we haven't sent your our review comments yet, but I'm working with
my colleagues to get them sent out this week. 


With regards, 


Jason M. Douglas
Fish and Wildlife Biologist
U.S. Fish and Wildlife Service
Arizona Ecological Services Field Office
201 North Bonita Street, Suite 141
Tucson, Arizona 85745
(520) 670-6150, extension 226 (voice)
(520) 670-6155 (fax)
http://www.fws.gov/southwest/es/arizona/
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From: Jones, Larry -FS
To: Radke, Marcia F (mradke@blm.gov); Gerhart, Richard A -FS; angela barclay (abarclay@swca.com); jeff simms


(Jeff_Simms@blm.gov); kathy arnold (karnold@rosemontcopper.com); brian lindenlaub
(blindenlaub@westlandresources.com); jim tress (jtress@westlandresources.com); Jean_Calhoun@fws.gov;
jason_douglas@fws.gov; scott_richardson@fws.gov; JWindes@azgfd.gov; jeff sorensen (jsorensen@azgfd.gov);
jsturgess@augustaresource.com


Cc: dan moore (d3moore@blm.gov); Melissa Polm (mpolm@swca.com); Roth, Melinda D -FS; Everson, Beverley A -
FS; Laford, Reta -FS


Subject: Jaguar white paper and BA copies for proposed copper mine
Date: Thursday, January 26, 2012 2:58:37 PM
Attachments: RationaleForJagiarAsMALAALJonesJan2012.pdf


Two things:
 
1.  Fish and Wildlife Service requested documentation of our discussions about Jaguar (and Ocelot),
so I am including here a summary paper of my position during discussions with Rick. This is a
deliberative discussion paper for participants of the meeting on 14 February 2012 when we discuss
the draft BA.  Rick and WestLand also have similar papers/reports, and I will leave it up to their
discression to share their information with participants (i.e., attach document with reply all to this
message).
 
2.  Because of the size of the draft BA with figures, I mailed out pdfs that did not have figures, but I
made some hardcopies for FWS and Arizona Game and Fish Dept, which I hand-delivered today. I
will snail-mail a copy to BLM. SWCA has copies, of course, as they produced the document, but do I
need to mail copies to WestLand or Rosemont, or do you get copies via SWCA?  If you need me to
mail a hardcopy, please send me a mailing address and I will get it in the mail Monday.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Jones, Larry -FS 
Sent: Wednesday, January 25, 2012 5:03 PM
To: Radke, Marcia F (mradke@blm.gov); Gerhart, Richard A -FS; angela barclay (abarclay@swca.com);
jeff simms (Jeff_Simms@blm.gov); kathy arnold (karnold@rosemontcopper.com); brian lindenlaub
(blindenlaub@westlandresources.com); jim tress (jtress@westlandresources.com);
Jean_Calhoun@fws.gov; jason_douglas@fws.gov; scott_richardson@fws.gov; JWindes@azgfd.gov; jeff
sorensen (jsorensen@azgfd.gov); jsturgess@augustaresource.com
Cc: dan moore (d3moore@blm.gov); Melissa Polm (mpolm@swca.com); Roth, Melinda D -FS; Everson,
Beverley A -FS; Laford, Reta -FS
Subject: DRAFT Biological Assessment for review for meeting on 14 February 2012
 
Attached is the deliberative draft Biological Assessment for your review. Please look it over for our
meeting on 14 February 2012 at the Tucson federal buidling (basement conference room 0930).
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Rationale for “May Affect, Likely to Adversely Affect” Effects Determination for 
Jaguar 



Proposed Rosemont copper mine, Santa Rita Ecosystem Management Area 
 
Larry Jones, Biologist Coronado National Forest, 19 January 2012 



 



This is a synthesis of salient points and my professional judgment from my literature review and 



subsequent white papers and emails sent to Rick Gerhart, Wildlife Staff Officer, who is making 



the effects determinations for this project. Unlike those documents, I am including my references 



here. 



 



1. Part of my judgment is based on previous experience: I have done research for 12 years 



on “forest carnivores” during my tenure with the Pacific Northwest Research Station, so I 



feel I have a pretty good grasp of natural history of mustelids and felids.  



2. Jaguars had a historic, natural range in the United States of America that included the sky 



islands of the Coronado National Forest (NF) and beyond. 



3. In the United States, most historic records were from the Coronado NF. 



4. There are numerous historic records of Jaguars from the Santa Rita Mountains, including 



a female with cubs. 



5. Records of Jaguars between the mid-1960’s and early1990’s are scant (two confirmed), 



although there were no surveys. 



6. Jaguars are extremely secretive, so are difficult to detect in the absence of surveys (and 



good surveys require a certain amount of rigor. 



7. There have never been surveys for Jaguars in the Santa Rita Mountains.  



8. There are established methods to survey for Jaguars, although they are expensive and 



time-consuming. 



9. Making a “not present” assumption has an extremely high capacity for a Type II error 



(stating a species is absent when indeed it is present) and such an assumption cannot be 



made in the absence of survey data, assuming the action area is within the range of the 



species and habitat is present (both true in this case). There are several examples within 



the Rosemont area discussed in one of my white papers where “absence” would have 



been “assumed” because there were “no known records”; however, surveys were 



conducted for these species and they were shown to be present (what I refer to as a Type 



II error for our purposes). Conversely, without survey data, a Type I error (claiming 



presence when the species is actually absent) also has a high probability of error, and also 



requires surveys, but an error of that type does not affect the species. The point is that 



there should never be a “not present” assumption when surveys are lacking. Written 



information from U.S. Fish and Wildlife Service indicates they tend to err on the side of 



caution for the species when survey data are absent. 



10.  Before the 1990’s, the vast majority of the confirmed records of Jaguars were of animals 



that were killed by hunters and ranchers. The species was federally listed in 1972. All of 



the records after the 1980’s were of animals that were not killed. This shows a transition 



of a social (or legal) value from one of hunting (as a predator of livestock or as a “game 



animal”) to one of recovery (a legal requirement of ESA). 



11. In 1996, it was estimated there were 4-6 Jaguars in the sky islands area; four were 



confirmed. These were detected by camera surveys or hunters with dogs. 
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12. In the United States, the most likely area to be inhabited by Jaguars is in the sky islands 



south of Interstate 10 (Animas or Peloncillo Mountains in New Mexico west to the 



Baboquivari Mountains), because it is closer to a Mexican source population than areas 



farther north and Interstate 10 is a significant barrier (not necessarily impenetrable). 



Recent records confirm this. 



13. There are numerous maps that show “Jaguar habitat” in the United States. These are 



mostly for consideration in species recovery planning. All of these maps show the 



proposed copper mine area within the most likely area to harbor Jaguars. 



14. The USA-Mexico border is semi-permeable; Jaguars can cross in some of the 



mountainous areas, including parts of the Patagonia-Santa Rita dispersal corridor. 



15. There is a source population of Jaguars within 100 miles of the international border. 



16. One of the three recognized dispersal routes for Jaguars is the Patagonia-Santa Rita 



Mountains dispersal corridor. There is contiguous habitat without significant barriers (the 



international border being what it is) between Mexico and the entire Santa Rita 



Mountains. 



17. Typical Jaguar habitat in the United States is typified by rugged to semi-rugged montane 



topography in semi-desert grasslands and Madrean encinal woodlands, often near water. 



Jaguars will cross valleys, but the mountains are considered the primary habitat, based on 



numerous historic and recent records. Water is found in numerous springs, ephemeral 



streams (ephemeral does not mean continually dry), stock tanks, and nearby less-



ephemeral streams (especially Box Canyon and its tributaries) in the Rosemont area.  



18. Putting this together, the area most likely to be occupied by Jaguars in the USA is the 



semi-desert grassland and Madrean encinal woodland vegetation communities of the sky 



islands south of I-10 and between the Baboquivaris and Peloncillos. The 145,000-acre 



area affected by the proposed copper mine (according the DEIS and BE, BA) constitutes 



about 13% of the prime Jaguar habitat on the Coronado National Forest, which is 



essentially the core Jaguar habitat for the entire USA. This is neither an insignificant nor 



discountable amount of Jaguar habitat; it is a significant amount of land within the 



holding capacity of Jaguars in the USA. 



19. There are two recent records of Jaguars in the vicinity of the proposed copper mine 



(despite the lack of survey data) in 2011: a confirmed sighting in the northern Whetstones 



and a Class II-7 sighting near Mansfield Canyon, Santa Ritas. Although unconfirmed, I 



consider the Mansfield Canyon sighting to be more likely a legitimate sighting than not, 



based on my review of the sighting record. 



20. Both of these sightings are within about 10-15 miles of the proposed copper mine. 



21. Jaguars have large home ranges. In the tropics, where there is more homogeneous habitat, 



males have home ranges from about 35-55 square miles. There are no data on the actual 



home range size for Jaguars in the sky islands, but camera survey data of one male 



(Macho B) in the Atascosa-Tumacacori-Baboquivari range complex suggest a home 



range of at least 525 square miles. This is the only known estimate of home range size of 



a resident Jaguar in the United States. This suggests that in the sky islands home ranges 



are more likely to be linear, because animals are following montane habitat, rather than a 



more random or concentric distribution, as seen in the tropics. 



22. Thus, it seems likely that these one or two Jaguars currently within 10-15 miles of the 



proposed copper mine are using the Rosemont area for foraging on deer, Collared 



Peccary, and other prey (present within the Rosemont area). From Mansfield Canyon, the 
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habitat to Rosemont is contiguous and relatively “linear.” From the northern Whetstones, 



habitat is not as contiguous, but there is a dispersal corridor recognized by the Arizona 



State Wildlife Linkage program that connects the Santa Rita EMA and Whetstone EMA. 



As mentioned earlier, Jaguars will cross valleys, but this linkage also has the Empire 



Range as part of the interfacing habitat. There are no significant barriers between 



Rosemont and either of these localities. 



23. There is a choice of whether it is “reasonably likely that a Jaguar occurs (or would within 



20 years) in the 145,000-acre affected environment” or if a Jaguar is “not reasonably 



likely to occur in the area (same parameters).” I choose the former. It is my professional 



judgment that the Rosemont area has a high likelihood of being within the home range of 



one or more Jaguars. This area would be used for foraging, sheltering, and possibly 



breeding (Jaguars have bred and/or cared for young in Arizona historically, including the 



Santa Ritas; felids may also make long-distance breeding forays). Macho B used a long, 



relatively linear home range that crossed small barriers and valleys. The distance of his 



territory is more than twice the distance from each of the recent localities to Rosemont.  



24. If the Rosemont area (e.g., footprint) is not within the home range of a Jaguar currently, it 



is likely due to pre-mining human activity (exploratory drilling, vegetation plots, surveys, 



tours, lighting, etc) being conducted in the area. These are connected actions, and the 



consultation with FWS considers connected actions.  



25. Even if there are no Jaguars currently using the Rosemont area, it must be remembered 



this is a 20-year project, and consultation is for the life of the project. Knowing that there 



has been an increase in Jaguar sightings since the 1990’s and that sightings do not result 



in the animals being killed, it makes sense that a Jaguar would be likely to use the 



northern Santa Ritas as part of its home range sometime within the next 20 years. Effects 



of the mine will last beyond 20 years, as there will be extensive habitat loss or alteration. 



26. Large, open-pit mines have been cited in a peer-reviewed publication as a potential threat 



to Jaguars in the Patagonia-Santa Rita complex. Effects to Jaguars from the proposed 



mining activity include:  



a. Lighting (24 hours per day, seven days per week, continuous for 20 years) 



b. Traffic (a large truck every 7 minutes during peak on Highway 83, plus increased 



traffic; decreased mean speed; more frequent stopping;  and likely increased 



volume of traffic on  Box Canyon Road for the next 20 years; road building and 



maintenance).  



c. Noise (blasting, general operations) 



27. Jaguars are known to prefer areas that are remote, quiet, and dark at night, and avoid 



areas of human activity. 



28. Take (FWS definition) has been the topic of frequent discussions. I prefer to focus on 



effects and let FWS determine if issuance of take is prudent, but here is my input on the 



nature of “take” in this situation. Take could be in the form of “harassment” or “harm.” 



The effects will negatively affect Jaguars in the form of unintentional harassment by 



disrupting their foraging area, sheltering area, and possibly breeding (e.g., long-distance 



mating forays or rearing of young). Although there is no intentional harassment of the 
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species by the proponent
1
, the preferred alternative itself will cause negative effects to a 



Jaguar attempting to engage in these life history traits. Any Jaguar that would otherwise 



be using the area for its home range activities would leave the area (abandoning part of its 



home range) or (in the future) would not establish the area as part of its home range. 



Causing an animal to abandon its home range or defer establishment of a home range are 



factors that have frequently been cited as justification for “likely to adversely affect” 



determinations for many other species.  



29. Similarly, the FWS definition of “harm” includes an act that actually kills or injures an 



animal by “significantly impairing essential behavioral patterns including breeding, 



feeding, or sheltering.” Again, there is no intention on the part of the proponent to cause 



harm to the species, but the outcome of an animal deprived of thousands of acres of home 



range could easily be manifested as harm. There is extensive literature demonstrating 



unintentional mortality caused by displacing organisms from their home range. 



30. These effects would alter a north-south (and possibly east-west) dispersal corridor; 



dispersal is an important concept of species recovery, although admittedly the chances of 



a Jaguar dispersing north of I-10 are problematic because of the freeway itself. 



31. I was asked to telephone FWS and get their input on what a reasonable effects 



determination would be (several months ago), and Jason Douglas and Sherry Barrett 



quickly came back with input, stating that “going formal on Jaguar and Ocelot” seemed 



most prudent at the time. Of course, FWS cannot tell the Coronado NF which 



determination to make, but we value their input and insight. 



32. Although this is related more to policy that natural history of the species, FWS did point 



out there was a precedent, as US Border Patrol had made a “likely to adversely affect” 



determination for the loss of 116 acres of Jaguar habitat. The proposed copper mine will 



convert or lose about 6,000 acres and affect 145,000 acres of Jaguar habitat. 



  



                                                           



1
  there is almost never intentional take on projects, as that is never the purpose of a project (in 



this case, mineral extraction is the purpose), but there is frequently a “likely to adversely affect” 



determinations for unintentional take due to effects of the action. 
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Agency contacts may wish to have their specialists review the appropriate sections for their input.
Of course, this is a draft and it is subject to change, so we welcome input at this stage from the
federal agencies, the proponent, contractors representing the agencies and proponent, and Arizona
Game and Fish Department (per Memorandum of Understanding).
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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From: Campbell, Andrea W -FS
To: Jones, Larry -FS
Cc: Gerhart, Richard A -FS; Ruyle, Jennifer -FS; Laford, Reta -FS; Roth, Melinda D -FS
Subject: RE: Potential FOIA Head-ups -FW: Proposed copper mine Biological Assessment review 14 February
Date: Tuesday, January 10, 2012 1:49:51 PM


Exactly.
 
It is considered deliberative draft pre-decisional….whatever u wish to call it.
But because we are sharing with other non-Federal parties, it is considered to be in the public
domain, and therefore, if requested under the FOIA, we must provide it to the party who asks for
it.
 
a
 
From: Jones, Larry -FS 
Sent: Tuesday, January 10, 2012 11:24 AM
To: Campbell, Andrea W -FS
Cc: Roth, Melinda D -FS; Laford, Reta -FS; Ruyle, Jennifer -FS; Cantu, Raquel -FS; Gerhart, Richard A -
FS
Subject: RE: Potential FOIA Head-ups -FW: Proposed copper mine Biological Assessment review 14
February
 
It is discussed as deliberative because it is a working draft and subject to change (including effects
determinations). The final BA will be the one given to Fish and Wildlife Service at the time of
initiation of Section 7 Endangered Species Act consultation. I assume your message means that the
document is subject to FOIA, not that we have alreadyreceived a FOIA for this or heard on an
impending one.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Campbell, Andrea W -FS 
Sent: Tuesday, January 10, 2012 9:20 AM
To: Jones, Larry -FS
Cc: Roth, Melinda D -FS; Laford, Reta -FS; Ruyle, Jennifer -FS
Subject: FW: Potential FOIA Head-ups -FW: Proposed copper mine Biological Assessment review 14
February
 
fyi re: your Rosemont BA review
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From: Cantu, Raquel -FS 
Sent: Tuesday, January 10, 2012 9:18 AM
To: Campbell, Andrea W -FS; Laford, Reta -FS
Cc: Roth, Melinda D -FS; Gerhart, Richard A -FS; Ruyle, Jennifer -FS
Subject: RE: Potential FOIA Head-ups -FW: Proposed copper mine Biological Assessment review 14
February
 
Correct - If any document is shared with agencies other than federal agencies (state, county, local
or private agencies) then we would not be able to withhold it from a FOIA request - even if you
mark it as "deliberative".
 
Raquel Cantu
FOIA & PA Liaison
Southwestern Regional Office
Ph:  (505) 842-3121
Fax: (505) 842-3111
raquelcantu@fs.fed.us
 
From: Campbell, Andrea W -FS 
Sent: Tuesday, January 10, 2012 9:02 AM
To: Laford, Reta -FS
Cc: Cantu, Raquel -FS; Roth, Melinda D -FS; Gerhart, Richard A -FS; Ruyle, Jennifer -FS
Subject: RE: Potential FOIA Head-ups -FW: Proposed copper mine Biological Assessment review 14
February
 
exactly.
under the Obama administration FOIA transparency policy, it would be subject to release.
I will confirm w/ Raquel, who is copied on this message.
 
a
 
From: Laford, Reta -FS 
Sent: Monday, January 09, 2012 8:42 PM
To: Campbell, Andrea W -FS; Gerhart, Richard A -FS; Roth, Melinda D -FS
Subject: Potential FOIA Head-ups -FW: Proposed copper mine Biological Assessment review 14
February
 
Andrea / Rick / Mindee - FYI.  Just to make sure that we are on the same page . . .
the document that Larry is referring to as deliberative is not likely to be exempt from
release under FOIA because it is being shared with externals.
 
Reta Laford
Deputy Forest Supervisor
Coronado National Forest
 
From: Jones, Larry -FS 
Sent: Friday, January 06, 2012 4:34 PM
To: Radke, Marcia F (mradke@blm.gov); Gerhart, Richard -FS; angela barclay (abarclay@swca.com);
jeff simms (Jeff_Simms@blm.gov); kathy arnold (karnold@rosemontcopper.com); brian lindenlaub
(blindenlaub@westlandresources.com); jim tress (jtress@westlandresources.com);
Jean_Calhoun@fws.gov; jason_douglas@fws.gov; scott_richardson@fws.gov; JWindes@azgfd.gov; jeff
sorensen (jsorensen@azgfd.gov)



mailto:raquelcantu@fs.fed.us





Cc: Jones, Larry -FS; dan moore (d3moore@blm.gov); Melissa Polm (mpolm@swca.com);
jsturgess@augustaresource.com; Roth, Melinda -FS; Everson, Beverley -FS; Laford, Reta -FS
Subject: Proposed copper mine Biological Assessment review 14 February
 
I have set the date for the deliberative draft BA review for the proposed Rosemont copper mine. It
is Valentine's Day, 14 February 2012. We will be sending out a deliberative draft to all of the
agencies and non-government organizations in this email, a minimum of two weeks prior to this
meeting, but it will likely be sooner to give you more review time.
 
I wanted to get the date set by today, but have not yet clinched a venue;  it will be somewhere in
Tucson (FWS and AGFD are booked and the federal building has parking issues). By the middle of
next week I will send out an agenda and venue announcement.
 
Right now I have 12 people listed as attendees, which iincludes all of you in the to: column
("WestLand" was entered in the doodle, so not sure how many people are represented, but I
assumed two). If you are having others join you from your organization or agency, please let me
know ASAP, as a larger group might mean a larger meeting room.  I think we all prefer the meeting
not be too unwieldy.
 
The general approach will be to discuss each of the federally listed species in the BA, species-by-
species, and we can discuss potential effects determinations, justification, conservation measures,
and so on. If there is anything you want to make sure I include in the agenda as a discussion topic,
please don't hesitate to contact me.
 
Thank you. Please call me or send me an email if you have any questions.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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From: Jones, Larry -FS
To: brian lindenlaub (blindenlaub@westlandresources.com)
Cc: angela barclay (abarclay@swca.com); Chris Garrett (cgarrett@swca.com)
Subject: D-day delivery and status of Conservation Measures
Date: Friday, June 01, 2012 2:28:17 PM


Hey Brian—
 
Where are we at with Conservation Measures—are you getting them to SWCA today as planned?
I’m still hoping for a D-Day (June 6) delivery of the BA, but SWCA will need time for final editing
and formatting and I will need to at least do a quickie review. Thanks.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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From: Roth, Melinda D -FS
To: Jones, Larry -FS
Subject: RE: Mitigation compilation list
Date: Tuesday, July 03, 2012 8:52:10 AM


It may be premature to send this out.  Some items on this list are new to us and haven’t been
reviewed or discussed.  Others provide a little more detail to what we generally have listed already,
ie dust abatement and reduced light.  Also, I don’t see much on the list that applies to plants and
animals.
 
From: Jones, Larry -FS 
Sent: Monday, July 02, 2012 4:01 PM
To: Roth, Melinda D -FS; Kriegel, Debby -FS; Shafiqullah, Salek -FS; Everson, Beverley A -FS; Keyes,
Walter -FS; Davis, Sarah L -FS; Gillespie, William B -FS; Campbell, Andrea W -FS
Subject: RE: Mitigation compilation list
 
It isn’t completely comprehensive, as it doesn’t have most species-specific measures Rosemont
agreed to in the Biological Assessment. But it is useful. Can I share this with the coop agencies for
our next bio resources mitigation meeting (i.e., send out now so they have time to review it prior
to the meeting)?
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Roth, Melinda D -FS 
Sent: Monday, July 02, 2012 10:37 AM
To: Kriegel, Debby -FS; Shafiqullah, Salek -FS; Everson, Beverley A -FS; Keyes, Walter -FS; Jones, Larry
-FS; Davis, Sarah L -FS; Gillespie, William B -FS; Campbell, Andrea W -FS
Subject: FW: Mitigation compilation list
 
I haven’t looked at this closely yet, but I think it is Rosemont’s comprehensive list of mitigation
measures and design elements.  Let me know if you have questions. 
 
From: Melissa Polm [mailto:mpolm@swca.com] 
Sent: Monday, July 02, 2012 10:22 AM
To: Roth, Melinda D -FS
Cc: Chris Garrett; Jonathan Rigg
Subject: RE: Mitigation compilation list
 
FYI-
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Still going to work on defining which elements apply to which alternatives.
 
Melissa Polm
Planner/ Asst. Project Manager
Rosemont Copper Project
 
From: Chris Garrett 
Sent: Monday, July 02, 2012 10:19 AM
To: Jonathan Rigg; Melissa Polm
Subject: Mitigation compilation list
 
Can one of you send that 5-page comprehensive list of “avoidance elements” from Rosemont to
Mindee?
 
Thanks
 
Chris Garrett, P.HGW.
Professional Hydrologist - Ground Water
Tucson Office Director (Acting)
 


 








From: Jones, Larry -FS
To: brian lindenlaub (blindenlaub@westlandresources.com)
Cc: angela barclay (abarclay@swca.com); jason_douglas@fws.gov
Subject: FW: Rosemont BA - LLNB comments
Date: Wednesday, March 28, 2012 3:38:14 PM


Brian—
 
Here is the email about the Lesser Long-nosed Bat from Scott Richardson, LLNB lead. Of course,
when we get a more complete consolidated response from FWS on this and other species I can
update you. Note that I have been quite busy on another high-priority Forest project and haven’t
assimilated where we plan to head with this species or MSO (soon to follow), but hopefully it will
help you develop conservation measures, as needed, that Rosemont could agree to.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Jason_Douglas@fws.gov [mailto:Jason_Douglas@fws.gov] 
Sent: Monday, March 05, 2012 8:37 AM
To: Jones, Larry -FS; Gerhart, Richard A -FS
Subject: Fw: Rosemont BA - LLNB comments
 


Larry and Rick, 


Here are Scott Richardson's comments on the lesser long-nosed bat sections in the Draft BA. 


Jason M. Douglas
Fish and Wildlife Biologist
U.S. Fish and Wildlife Service
Arizona Ecological Services Field Office
201 North Bonita Street, Suite 141
Tucson, Arizona 85745
(520) 670-6150, extension 226 (voice)
(520) 670-6155 (fax)
http://www.fws.gov/southwest/es/arizona/ 
----- Forwarded by Jason Douglas/RO/R2/FWS/DOI on 03/05/2012 08:35 AM -----
Scott Richardson/R2/FWS/DOI


03/02/2012 11:48 AM


To Jason Douglas/RO/R2/FWS/DOI@FWS
cc Jean Calhoun/R2/FWS/DOI@FWS


Subject Rosemont BA - LLNB comments


 



mailto:/O=MMS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=JONES, LARRY810899D6-F64D-4E4C-AA8E-C93F1C975BDF

mailto:blindenlaub@westlandresources.com

mailto:abarclay@swca.com

mailto:jason_douglas@fws.gov

http://www.fws.gov/southwest/es/arizona/





Hey Jason, 


Below is a brief summary of issues related to the LLNB that should be addressed in the Rosemont BA
before it goes final; 


- Everything looks pretty good in the background section on pg. 53 - 57, but I would like them to
emphasize more the importance of every roost.  Importance is not just based on the number of bats.
 Given the unpredictable nature of forage availablility and the documented behavior of roost switching,
any give roost may have real importance any given year, regardless of past history.  Agave blooming is
patchy with a lot of annual and seasonal variation.  LLNBS will use roosts that allow them to forage as
efficiently and effectively as possible.  So a roost that is not used this year, may be used and have
high numbers of bats the very next year, depending on conditions.  Therefore, every roost is important
in allowing this species the flexibility it needs to use available forage resources.   


- How does the protection of Helena mine mitigate or offset the loss of 1 - 2 other roosts and address
the fact that Helena, itself, may be abandoned, regardless of protective measures, if noise, light, and
vibrations are untolerable? 


- Not sure a study of planting agaves helps offset the loss of 200,000 - 300,000 agaves?  Especially if
we don't have a report of the results to see how effective what they were testing really was.  They
should include the results in the BA.  Kudos for establishing an on-site nursery for agaves, but they
give no indication of how many they will produce and where they will be planted to offset agaves lost.
 They should use agaves during reclamation, but how does that offset the temporal loss of significant
forage resources?  There is no monitoring of transplanted or newly planted agaves.  How can we give
credit for offsetting measures if we don't know if they worked?  Need to have monitoring included with
adaptive management to address survival.  Need to consider other measures to offset such a
significant loss of forage resources. 


- Not sure what the lighting study is, but if they want it to offset effects to LLNB roosts, they better give
us the results in the BA. 


- Are they going to exclude any LLNBs from sites that will be destroyed prior to them being destroyed? 


- It is an appropriate measure to re-route the AZ trail. 


- Gating of Helena is only helpful if they include pre-gate monitoring, experimental testing, and post-
gate monitoring.  And then it is effective only if the bats don'e abandon Helena.  Need to see what
other options we have to mitigate the loss of three LLNB roosts. 


Let me know if you have any questions.   


Scott








From: Angela Barclay
To: blindenlaub@westlandresources.com
Cc: Jones, Larry -FS; jtress@westlandresources.com
Subject: RE: Proposed date for delivery of BA to FWS
Date: Monday, June 18, 2012 2:33:40 PM


Brian,
 
Just curious – did you put together a table or a list of some sort to present the recommended
mitigation measures from the AGFD and USFWS letters to Rosemont for their consideration? We’re
continuing to compile recommended mitigation measures, so if you’ve already put something like
that together and are willing to share that would be great!
 
Thanks!
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Friday, May 25, 2012 2:39 PM
To: Angela Barclay; brian lindenlaub (blindenlaub@westlandresources.com); jim tress
(jtress@westlandresources.com)
Cc: Roth, Melinda D -FS; Everson, Beverley A -FS; Upchurch, Jim -FS; Chris Garrett; Ruyle, Jennifer -FS
Subject: Proposed date for delivery of BA to FWS
 
SWCA and WestLand:
 
We have advanced enough on the Biological Assessment for the proposed Rosemont copper
project that I feel I can propose a date for actual delivery of the document to request initiation of
Formal Section 7 ESA consultation, meaning everything needs to fall into place by that date. June 6.
We had been “shooting” for mid-May, but that was unrealistic target and end of May, which is next
week, but 6 June seems a more reasonable target for delivery, just a few days later than the draft
schedule Mindee discussed with me.
 
This is what needs to happen:
 
SWCA needs to incorporate all of my track changes and information related to effects analysis in
the Fish and Wildlife Service and Arizona Game and Fish letters. Meanwhile, WestLand needs to
review those same letters and work with Rosemont Copper Company to determine which
recommended Conservation Measures are reasonable and RCC would commit to. I asked WestLand
to address each of the recommendations and respond to them all, individually (this is important so
that in the BA transmittal cover letter we can say we considered all of the recommendations of
FWS and AGFD). WestLand would then need to get the final wording on CMs to SWCA (and cc me).
SWCA and I can do a quick review of the specific CMs. Then SWCA would integrate into the BA.
SWCA would then have their writer/editor review the document for grammar, consistency, and
style, then put into the final format (to be pdf’ed). At this stage, there should be no surprises to me
because I have given the BA a good review, and we will have addressed all of the recommended
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CMs. Meanwhile, I will work on the text for the official transmittal letter (from Jim Upchurch) for
his review (perhaps as a Word document, but then into Correspondence Database for approval
and signature). When SWCA is done with the final draft, I will give a real quick once-over for glaring
errors, then we can put signatures on it. I can hand-deliver the BA and cover letter to FWS on June
6, as well as do an electronic transmittal.
 
All of these things need to fall into place to make June 6 (D-Day, by the way!) delivery date. Does
this sound reasonable?
 
Thanks! I appreciate everyone’s hard work to help this BA come to fruition.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.








From: Jones, Larry -FS
To: jason_douglas@fws.gov
Subject: RE: draft Agenda for 11 June meeting
Date: Wednesday, June 06, 2012 10:41:01 AM


Thanks…sounds very appropriate…I actually want to make sure we spend some time focusing on
candidates and some other species, as well as potential bio monitoring, so I appreciate your help
diverting away from an ESA re-hash. By the by, I expect we will actually be transmitting the BA and
cover letter today or tomorrow to initiate consultation.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Jason_Douglas@fws.gov [mailto:Jason_Douglas@fws.gov] 
Sent: Wednesday, June 06, 2012 9:20 AM
To: Jones, Larry -FS
Subject: Re: draft Agenda for 11 June meeting
 


Larry, 


The agenda looks fine from an FWS standpoint - thank you for pulling it together. My agency's position
was articulated in our May 16, 2012, BA review/comment letter, so we won't need a whole lot of
discussion time. Also, since this meeting is primarily for the NEPA Cooperating Agencies, I would like
to avoid diverting the whole group on any ESA sectio 7-specific tangents. 


As an aside, our BA review letter was CC'd internally among FWS sub-offices and to AZGFD, but to no
other parties. I'll leave it up to you to make the policy determination as to if it needs to be shared with
the NEPA cooperators before or during the meeting on the 11th. If it does, I can provide you with a
PDF version. 


I'll see you there. 


Jason M. Douglas
Fish and Wildlife Biologist
U.S. Fish and Wildlife Service
Arizona Ecological Services Field Office
201 North Bonita Street, Suite 141
Tucson, Arizona 85745
(520) 670-6150, extension 226 (voice)
(520) 670-6155 (fax)
http://www.fws.gov/southwest/es/arizona/ 
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"Jones, Larry -FS" <ljones02@fs.fed.us>


06/06/2012 08:35 AM


To "JWindes@azgfd.gov" <JWindes@azgfd.gov>,
"Julia.Fonseca@pima.gov" <Julia.Fonseca@pima.gov>, "Brian
Powell (Brian.Powell@pima.gov)" <Brian.Powell@pima.gov>,
"jason_douglas@fws.gov" <jason_douglas@fws.gov>


cc Raul Vega <RVega@azgfd.gov>, "Roth, Melinda D -FS"
<mroth@fs.fed.us>


Subject draft  Agenda for 11 June meeting


 


Attached is another attempt at making an agenda for the coop agency Rosemont conservation measures
meeting. After several emails, I think I would like to propose the following. I heard from AGFD and Pima Co, as
well as FWS, that they have ideas about where we should be headed, so I think the best approach is to give
everyone a chance to discuss their agencies stance and related regulatory issues (they are not the same between
agencies). I did not get an RSVP from BLM, so they were not on the agenda, but can be added if they show up.
For example, I would probably highlight the FS laws, regulations, and policy (NEPA, FS side of ESA, NFMA and
Forest Service Manual)—basically what we can and cannot do (or expected/not expected to do) as an agency
(e.g., we cannot require compensatory lands, which is often high on the radar of other agencies). After the
extended round robin, I would follow up with where we are at on the project. Then I think we can discuss where
we want to be headed and schedule future meetings. 
  
Does this work? I have to make a decision pretty quick on the agenda because Monday is pretty close. 
  
Larry Jones 
Biologist 
Acting Wildlife, Fish, and Rare Plant program manager 
Climate Change Coordinator 
SW PARC Senior Chair 
Coronado National Forest 
300 W Congress 
Tucson, AZ 85701 
  
520-388-8375 
ljones02@fs.fed.us 
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately. [attachment "Draft Agenda coop agency meeting 11 June
2012_V2.docx" deleted by Jason Douglas/RO/R2/FWS/DOI]
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From: Roth, Melinda D -FS
To: Kriegel, Debby -FS; Shafiqullah, Salek -FS; Everson, Beverley A -FS; Keyes, Walter -FS; Jones, Larry -FS; Davis,


Sarah L -FS; Gillespie, William B -FS; Elek, Arthur S -FS
Subject: FW: Current Mitigation Table
Date: Friday, May 25, 2012 12:30:23 PM
Attachments: image001.png


M&M Compilation.docx


As requested, this table is also posted to the O drive, pathname:
O:\NFS\Coronado\Project\SO\Rosemont2010\MitigationMonitoringTable.docx
 
From: Jonathan Rigg [mailto:jrigg@swca.com] 
Sent: Friday, May 25, 2012 11:24 AM
To: Roth, Melinda D -FS
Subject: Current Mitigation Table
 
Hi Mindee,
 
Almost forgot to get this to you.  I have not worked on this table in awhile, so might need some
updating and is a work in progress. Let me know if you have any questions, thanks!
 
Jonathan Rigg
Environmental Planner


SWCA Environmental Consultants
343 West Franklin Street
Tucson, AZ, 85701
P 520.325.9194 ext. 330 | F 520.325.2033
 


 



mailto:/O=MMS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=ROTH, MELINDABFC2E9CE-7485-45CA-8B24-F762C4708CF9

mailto:dkriegel@fs.fed.us

mailto:sshafiqullah@fs.fed.us

mailto:beverson@fs.fed.us

mailto:wkeyes@fs.fed.us

mailto:ljones02@fs.fed.us

mailto:sldavis@fs.fed.us

mailto:sldavis@fs.fed.us

mailto:wgillespie@fs.fed.us

mailto:aelek@fs.fed.us

http://www.swca.com/





Rosemont Copper Project Mitigation Measures and Monitoring Requirement Compilation


			Issue/Source


			Mitigation Measure/Monitoring Activity


			Monitoring Responsibility/Action Notes


			Mitigation Timing/Duration


			Monitoring Schedule/Reporting Procedure





			Chapter 2 Design Features





			


			Process Water Control:  containing the process water in engineered structures, such as tanks, pipes, sumps, lined ponds, lined ditches, and a lined heap leach pad, and maintaining the water content of the dry-stack tailings at a level that reduces seepage from the dry stack tailings facility


			RCC


			Incorporate into Final Design, Construction Phase, Operations Phase


			





			


			Groundwater Quality Control: 


· monitoring of the seepage and leakage detection systems required to be designed into processing facilities by the applicable permits.


· acid rock drainage protection and monitoring program


· Monitoring to ensure that offsite groundwater quality 
is not impacted beyond the level allowed by the aquifer protection permit would be accomplished through the installation and scheduled sampling and testing of specific groundwater monitoring wells, in accordance with the requirements of the aquifer protection permit


· monitoring and testing required by the aquifer protection permit following mine closure, and capture of possible impacted mine site groundwater by localized groundwater flowing into the pit


			ADEQ/ADWR


			Incorporate into Final Design, Construction Phase, Operations Phase


			





			


			Stormwater Quality Control:


· Stormwater (contact water) from the mine pit, ore processing facilities, and mine maintenance plant areas would be prohibited from surface discharge by the stormwater permit


· Stormwater from the waste rock and tailings facilities, including the waste rock buttresses that are not reclaimed or stabilized, would be routed to sediment control structures, where any overflow discharging offsite would be monitored for chemical and sediment content in accordance with Arizona Department of Environmental Quality’s mining stormwater general permit


· Active stormwater control would continue after the mine closes, as required by the Arizona Department of Environmental Quality’s mining stormwater general permit and the erosion control provisions of the mine land reclamation plan, administered by the Arizona State Mine Inspector


· Compliance point dam for water quality monitoring


			ADEQ/ASMI


			Incorporate into Final Design, Construction Phase, Operations Phase


			





			


			Reclamation Plan:


· Need details from revised reclamation plan


			


			


			





			


			Dry-Stack Tailings


			


			


			





			


			Plants and Animals:


· Revegetate disturbed areas with native vegetation, excluding the pit area (Reclamation Plan).


· Process water ponds would be enclosed, covered, or otherwise managed to protect wildlife and livestock


· Location and construction criteria for project facilities would prevent deleterious exposure of livestock, wildlife, and birds to toxic chemicals or hazardous conditions created by, used in, or resulting from processing operations


· Fence selected exclusion areas of highest value riparian habitat to restrict livestock access from breeding areas for sensitive wildlife species


· Rosemont Copper would monitor disturbed and revegetated areas associated with mine activities for noxious and invasive weeds and would take action to prevent, eliminate, or control weeds should they occur


· In order to reduce or avoid impacts to habitat specific to rocky slopes on the east side of the Santa Rita Mountains, including talus slopes, the west side pit operations power loop would be located within the disturbance perimeter of the ultimate pit and diversion structures.


· Invasive Species Control Plan (need this):





			ASMI


			


			





			Air Quality





			MPO; AQ Permit Application; DEIS CH. 3


			Operational and engineering controls for controlling fugitive dust associated with the tailings. These dust control measures will consist of the following controls:


Buttresses constructed of waste rock material will be used to break up air flow and reduce exposure of large areas of tailings to windy conditions.


The moisture content of the tailings will be sufficient to ensure that dust is not generated on the conveyor belts or during the stacking operations. 


Tailing will be stacked using a tripper arrangement on mobile conveyors. This method allows placement of the tailings in an irregular shape to break up air flow patterns. The tripper also reduces the need for wheeled vehicles to drive across the tailings.


Materials from the grinders will be such that 80 percent of the material will pass 
150 mesh (0.0041 inch), rather than the conventional tailings size of 80 percent passing 250 to 325 mesh (0.0025 to 0.0017 inch). The larger size of the material will reduce the likelihood of the tailings’ becoming airborne.


Application of a binder material (such as Enviro Tac) to the surface of the tailings, agglomeration chemical to lines within the conveyor system to make larger overall grain size in the placed tailings, or the use of water to suppress dust emissions.


			RCC/ADEQ/PCC/CNF





Shall include applicable air emission and dust control standards in design specifications and will


monitor/inspect project sites.


			Incorporate into Final Design, Construction Phase, Operations Phase


			Confirm and document during design approval.





Project managers / inspectors shall periodically


conduct physical monitoring at project sites during


construction and operations phases and document results in project file.





			MPO; AQ Permit Application; DEIS CH. 3


			Water sprays will be used to control dust emissions at the primary crusher dump pocket, and wet scrubbers will be used in the primary crushing building and crushed-ore stockpile building and tunnels. Use of point source pollution control equipment on all process equipment with significant emissions potential (under Pima County Code 17.04.304(A)(212), “significant” means in terms of the potential of a source to emit more than 15 tons per year of PM10):


Dust will be controlled with the use of various wet scrubber dust collection systems. These scrubber systems have a 100 percent capture efficiency of dust pickups, which directs the PM entrained in the air to the scrubber with a 99 percent control efficiency (rated and operating for processing). Specific wet scrubber dust collection systems, the emission points controlled, the respective exhaust flow rates in actual cubic feet per minute, and the voluntarily accepted PM10 grain loading/limits in pounds of PM10 per hour (pounds per hour) for the project are as follows:


· Crushing area scrubber controls the primary crusher, crusher discharge hopper to crusher discharge feeder, and crusher discharge feeder to stockpile feed conveyor (exhaust flow rate = 18,000 actual cubic feet per minute and PM10 grain loading/limit = 1.28 pounds per hour)


· Stockpile area scrubber controls the stockpile feed conveyor to stockpile tripper conveyor, stockpile tripper conveyor to covered coarse ore stockpile, and general ventilation of the stockpile building (exhaust flow rate = 36,500 actual cubic feet per minute and PM10 grain loading/limit = 2.59 pounds per hour)


· Reclaim tunnel scrubber controls reclaim feeders to reclaim conveyor (exhaust flow rate = 15,000 actual cubic feet per minute and PM10 grain loading/limit = 1.07 pounds per hour)


· Pebble crusher area scrubber controls the pebble crusher, reclaim conveyor to semiautogenous grinding mill feed conveyor, pebble conveyor no. 2 to semiautogenous grinding oversize surge bin, semiautogenous grinding oversized surge bin to pebble crusher feeder, pebble crusher to pebble conveyor no. 3, and pebble conveyor no. 3 to semiautogenous grinding mill feed conveyor (exhaust flow rate = 22,000 actual cubic feet per minute and PM10 grain loading/limit = 1.56 pounds per hour)


· Copper concentrate scrubber 1 controls the copper concentrate conveyor to copper concentrate loadout stockpile, copper concentrate loadout stockpile to shipment truck via front-end loader, and general ventilation of the copper concentrate loadout building (exhaust flow rate = 50,000 actual cubic feet per minute and PM10 grain loading/limit = 3.55 pounds per hour)


· Copper concentrate scrubber 2 controls the copper concentrate conveyor to copper concentrate loadout stockpile, copper concentrate loadout stockpile to shipment truck via front-end loader, and general ventilation of the copper concentrate loadout building (exhaust flow rate = 50,000 actual cubic feet per minute and PM10 grain loading/limit = 3.55 pounds per hour)


· Molybdenum scrubber/electrostatic precipitator controls the molybdenum concentrate dryer (exhaust flow rate = 500 actual cubic feet per minute and PM10 grain loading/limit = 0.02 pounds per hour)


Dust will also be controlled with the use of various dust collector systems. These dust collection systems have a rated and operating control efficiency of 99 to 99.9 percent. Specific dust collector systems, the emissions points controlled, their respective exhaust flow rates (actual cubic feet per minute) and the voluntarily accepted PM10 grain loading/limits in grains per dry standard cubic foot for the project are as follows:


· Molybdenum dust collector controls the molybdenum concentrate dryer to molybdenum concentrate bin and molybdenum concentrate conveyor to molybdenum packing and weigh system (exhaust flow rate = 1,500 actual cubic feet per minute and PM10 grain loading/limit = 0.010 grains per dry standard cubic foot)


· Laboratory dust collector 1 controls laboratory equipment (exhaust flow rate = 10,000 actual cubic feet per minute and PM10 grain loading/limit = 0.005 grains per dry standard cubic foot)


· Laboratory dust collector 2 controls laboratory equipment (exhaust flow rate = 10,000 actual cubic feet per minute and PM10 grain loading/limit = 0.005 grains per dry standard cubic foot)


· Laboratory dust collector 3 controls laboratory equipment (exhaust flow rate = 10,000 actual cubic feet per minute and PM10 grain loading/limit = 0.005 grains per dry standard cubic foot)





			ADEQ/PCC/CNF





Shall include applicable air emission and dust control standards in design specifications and will


monitor/inspect project sites.


			Incorporate into Final Design, Construction Phase, Operations Phase


			Confirm and document during design approval.





Project managers / inspectors shall periodically


conduct physical monitoring at project sites during


construction and operations phases and document results in project file.





			MPO/AQ Permit Application; DEIS CH. 3


			Emissions of VOCs and hazardous air pollutants resulting from the mix tanks and settlers used in the solvent extraction system are controlled by the use of covers. The use of covers is estimated to reduce the fugitive VOC and hazardous air pollutant emissions by 67 percent.


Containment (via water sprays or physical enclosures) on processes with low emissions potential;


Emissions of PM resulting from the unloading of concentrate ore to the primary crusher dump hopper will be controlled with water sprays. Spray systems at transfer points and material handling operations are estimated to reduce fugitive dust emissions by 70 to 95 percent (U.S. Environmental Protection Agency 1995).


The coarse ore stockpile and concentrate loadout areas are contained within the enclosed stockpile building. The enclosed building would include a four-walled structure, covered by a roof, and access to the interior controlled by a movable door or flexible strip curtains. It would use a discharge grain loading and emission limits that represent voluntarily accepted limits, according to the air permit application. The specific regulatory citation for the applicable requirement is Pima County Code 17.12.190, “Permits containing synthetic emission limitations and standards.” Moreover, the proposed method to demonstrate compliance with these voluntarily accepted emission limitations is U.S. Environmental Protection Agency Reference Method 5 or 17, in accordance with 40 Code of Federal Regulations 60, appendix A. Once the air quality permit is issued, these voluntarily accepted limits/standards will be mandatory, and Rosemont Copper may face enforcement actions such as fines and even permit termination for failing to comply with the standards in the permit.


Use of newer engine designs in mobile sources, which are subject to stricter Federal regulation and result in lower emissions;


Use of Tier 4 emission standards on selected nonroad engines (all except haul trucks and the 2,000 horsepower front-end loaders).


Tier 2 diesel engines will be used for all haul trucks. 


Dust control on access, haul, service, and maintenance roads during construction, operation, and closure periods;


Mine haul roads will be constructed using material excavated within the open pit, which may be crushed and screened to produce a smooth surface.


Haul truck speeds will not exceed 35 miles per hours and will usually be less than 25 miles per hours on ramp gradients of 10 percent or more. 


Dust will be suppressed by wetting the road surface using a fleet of appropriately sized water trucks with up to 30,000-gallon tank capacities. Sufficient watering of unpaved roads can result in a control efficiency of up to 95 percent (U.S. Environmental Protection Agency 2006). The roads at the project site will be watered sufficiently to achieve 90 percent control efficiency.


Compliance with materials safety data sheet specified procedures to reduce the impacts of chemical releases into the atmosphere;


Use of low-sulfur diesel fuel onsite for all stationary equipment;


Proper maintenance of construction equipment and reduction of unnecessary construction equipment idling;


Expedited construction of electrical lines to reduce the need for onsite power generation and associated emissions;


Demonstration of the potential to reduce emissions from the generation of electrical power used by mining and related operations by using alternative methods of power generation, such as solar and wind, to power mine administration buildings;


Design of the project administration building to showcase use of leadership in environmental and energy design and sustainable energy concepts; and


Application of acid leaching solution to the heap using emitters (similar to drip irrigation) to avoid aerosol losses to the wind.


			ADEQ/PCC/CNF





Shall include applicable air emission and dust control standards in design specifications and will monitor/inspect project sites.


			Incorporate into Final Design, Construction Phase, Operations Phase


			Confirm and document during design approval.





Project managers / inspectors shall periodically


conduct physical monitoring at project sites during


construction and operations phases and document results in project file.





			MPO; DEIS CH. 3 CH. 3


			Unpaved roads will be watered to achieve a 90 percent control efficiency of particulate matter (PM2.5 and PM10).


			ADEQ/PCC/CNF





Shall include applicable air emission and dust control standards in design specifications and will


monitor/inspect project sites.


			Incorporate into Final Design, Construction Phase, Operations Phase


			Project managers / inspectors shall periodically


conduct physical monitoring at project sites during


construction and operations phases and document results in project file.





			DEIS CH. 3


			Additional mitigation measures and strategies are currently being evaluated, and further modeling will be conducted to demonstrate that the additional measures have reduced impacts to the National Ambient Air Quality Standards and air quality related values.


			


			


			





			Application for Class II Permit


			“Applicable Regulatory Requirements and Methods for Demonstrating Compliance” (Table 4.1 in Application for a Class II Permit to ADEQ, 11/15/2011)


			ADEQ/PCC/CNF





Shall include applicable air emission and dust control standards in design specifications and will


monitor/inspect project sites.


			Incorporate into Final Design, Construction Phase, Operations Phase


			





			Geology, Minerals and Paleontological Resources





			DEIS CH. 3


			Upon indication or discovery of a cave, sinkhole, underground drainage into a solution cavern or similar karst features, Rosemont Copper would suspend work at that site and contact the designated Forest Service representative to investigate the discovery before work is reinitiated. The designated Forest Service representative would promptly coordinate the investigation with appropriate agency resource specialists. Any natural void in rock that is large enough for a human to enter constitutes a cave. Any collapse feature in or over carbonate rock constitutes a sinkhole.


			RCC/CNF


			Construction Phase, Operations Phase


			Project managers / inspectors shall periodically


conduct physical monitoring at project sites during


ground disturbing activities and document results in project file.





			DEIS CH. 3


			In order to mitigate potential impacts to significant paleontological resources, monitoring by a Forest Service approved paleontologist would occur ahead of ground disturbance in formations with a moderate potential for scientifically significant paleontological resources. Upon discovery of such resources, Rosemont Copper would suspend work at that site and the site would be investigated by the appropriate personnel before work resumes. The designated Forest Service representative would promptly coordinate the investigation with appropriate Forest Service or other specialists.


			RCC/CNF


			Construction Phase, Operations Phase


			Project managers / inspectors shall periodically


conduct physical monitoring at project sites during


ground disturbing activities and document results in project file.





			Groundwater Quality





			DEIS CH. 3


			The design and location of the heap leach facility is designed to collect all possible drainage and solution, is on top of a stable rock location, and will be encapsulated by waste rock to protect from stormwater infiltration up to the maximum reasoned storm event.


			RCC/CNF


			Incorporate into Final Design, Construction Phase, Operations Phase, Post- closure


			





			APP Permit Application (Feb 2009)


			The principal objectives of the groundwater monitoring program are:


To assess changes in groundwater quality and elevations that may be related to potential impacts to wells and springs in and around the Project site;


To obtain ambient data for use in establishing ALs and AQLs in the permit; and


To document groundwater quality before, during, and after operations.





Two forms of monitoring will be performed that include:


APP required monitoring at POC locations at the perimeter of the Project site; and


Discretionary monitoring at other wells.


			RCC/CNF/ADWR





After ALs and AQLs have been set for the POCs, Rosemont will continue with groundwater monitoring at these locations. 





The hydrologic characterization monitor wells are not part of the POC network but instead represent discretionary monitoring points for site characterization. They are designed to provide information during hydrogeologic investigations, allowing for intra-well comparisons.





Inspections and performance monitoring will be performed on each APP Regulated Facility to ensure that BADCT is performing as permitted for protection of groundwater quality.


			Preconstruction for baseline levels, Construction, Operations Phase, and Post-closure


			At this time, the proposed frequency of monitoring at the POC locations is quarterly for indicator parameters (which will be determined during ambient monitoring) and biennial (every two (2) years) for an extended list of constituents. The biennial sampling event shall replace the regularly scheduled quarterly sampling event.





It is anticipated that the hydrologic characterization wells located on private lands will remain in place during the preoperational and initial mine development periods and will be abandoned during project development. The HC wells located on Forest Service land will be closed as required. The two (2) sites listed are proposed to provide upgradient water quality information and monitor ambient water conditions throughout the life of the facility.











			


			


			


			


			





			


			


			


			


			





			


			


			


			


			





			Groundwater Quantity





			DEIS CH. 3


			To the extent possible, diversions to route stormwater efficiently through or around project facilities and to transport runoff water to downstream watersheds will be designed, located, and operated consistent with topography. This is pertinent because the springs downgradient of Davidson Canyon likely have their source from storm flow stored in shallow alluvial sediments.





			RCC/CNF


			Incorporate into Final Design, Construction Phase, Operations Phase


			Project managers / inspectors shall periodically


conduct physical monitoring at project sites during


construction and operations phases and document results in project file.





			DEIS CH. 3


			Rosemont Copper will mitigate the potential effects of mine related pumping on residential water supply wells in the Sahuarita Heights neighborhood by entering into an agreement with the Rosemont United Sahuarita Well Owners. The agreement, which is currently in place, is a legally binding residential well protection plan that has been negotiated and implemented by the United Sahuarita Well Owners group and Rosemont Copper. This well protection plan addresses pump inspection, pump maintenance, pump replacement, well inspection, well maintenance, and well replacement to ensure that residential water wells in the Sahuarita area remain productive throughout the life of minerals production operations. 





			RCC/United Sahuarita Well Owners


			Preconstruction, Construction Phase, Operations Phase


			





			DEIS CH. 3


			Rosemont Copper will implement regional groundwater mitigation measures within the Tucson Active Management Area. The following will be specified in the final MPO, to be approved by the Forest Service before mine construction can begin:


Use available Central Arizona Project water as a source to conduct recharge within Tucson Active Management Area


Recharge will occur as close as possible within the Tucson Active Management Area to the Rosemont Copper supply well field in the area of the cone of depression caused by Rosemont Copper water withdrawal.


To the extent practicable, Central Arizona Project storage credits will be balanced with water to be pumped from mine supply well field, with the intent to maintain a surplus inventory of storage credits prior to pumping groundwater for mineral extraction use.


Maintain water storage and use inventory records to show that Central Arizona Project recharge credits are balanced against groundwater removed from the Tucson Active Management Area.


			RCC/CNF


			Incorporate into Final Design, Construction Phase, Operations Phase


			





			DEIS CH. 3


			For at least 5 years following completion of mining operations, Rosemont Copper will annually fund the U.S. Geological Survey to operate and maintain existing surface water flow measurement gage at Barrel Canyon (09484580). 





			RCC/USGS


			Preconstruction for baseline, Construction Phase, Operations Phase, Post-closure 


			Annual reporting up to 5 years after mine closure.





			DEIS CH. 3


			Rosemont Copper would replace or repair water guzzlers, stock tanks, and other human created water supply structures lost to wildlife or grazing use, whether through direct or indirect project related impacts. The result would be no net loss in the current number of human created water sources for livestock and wildlife. The water source enhancement and mitigation plan would apply to private and public lands contained within Rosemont Copper’s Forest Service grazing permits.


			RCC/CNF


			Incorporate into Final Design, Construction Phase, Operations Phase


			Project managers / inspectors shall periodically


conduct physical monitoring at project sites during


construction and operations phases and document results in project file.





			Soils





			DEIS CH. 3


			The design of the proposed action and other action alternatives includes a mine footprint that is substantially smaller than conventional mines with similar production capacity. This is attributable to the use of dry-stack tailings technology; implementation of 3:1 (horizontal: vertical) side slopes on tailings and waste rock facilities; and a revegetation program on mine waste rock and mine tailings.


			RCC/CNF


			Incorporate into Final Design, Construction Phase, Operations Phase


			Project managers / inspectors shall periodically


conduct physical monitoring at project sites during


construction and operations phases and document results in project file.





			DEIS CH. 3


			The use of dry-stack tailings facilities would also enhance reclamation, compared with the use of traditional tailing settling ponds. Filtered tailings would be transported, spread, and compacted to form an unsaturated, dense, stable tailings stack, which would include a surrounding rock and soil buttress seeded for revegetation. 





			RCC/CNF


			Incorporate into Final Design, Construction Phase, Operations Phase


			Project managers / inspectors shall periodically


conduct physical monitoring at project sites during


construction and operations phases and document results in project file.





			DEIS CH. 3


			Implementation of a mine reclamation plan


			


			


			





			DEIS CH. 3


			Revegetation activities: enhance revegetation efforts, specifications and goals for the salvage, storage, and reuse of growth media (topsoil) from disturbed areas would be developed, with the goal of providing sufficient cover on all disturbed areas to be reclaimed. Unless otherwise specified, Rosemont Copper would provide for a minimum of 1 foot of growth media cover over final waste rock slopes, waste rock surfaces, waste rock benches, completed tailings buttress, water diversion fill slopes, plant site fill slopes, construction laydown areas, facility plant site following final removal of equipment, and temporary roads. The areas to be revegetated would be contoured, graded, prepared, and seeded. Storage of growth media would require placement of growth media stockpiles in locations that are protected from mining operations and associated activities, stable, isolated from surface water, gently sloping, and well drained. Stockpiles would be revegetated with native species no later than the first growth season following construction to minimize erosion. No persistent nonnative species would be used in reclamation except as specifically allowed and approved by the Forest Service, where some locally important nonnative species may already be established. Sediment control structures would be installed or other best management practices implemented as needed to protect growth media from loss. Finally, growth media stockpiles would be used quickly during concurrent reclamation to minimize the length of storage time.


			RCC/CNF


			Incorporate into Final Design, Construction Phase, Operations Phase, Post-closure


			





			


			


			


			


			





			


			


			


			


			





			Surface Water Quality





			DEIS CH. 3


			Diversion of surface water from undisturbed areas of the watershed around mining activities





			RCC/CNF


			Incorporate into Final Design, Construction Phase, Operations Phase, Post-closure


			Project managers / inspectors shall periodically


conduct physical monitoring at project sites during


construction and operations phases and document results in project file.





			DEIS CH. 3


			Segregation of waste rock and encapsulation of rock believed to have the potential to result in acid rock drainage impacts to surface water by waste rock that has acid-buffering characteristics





			RCC/CNF


			Incorporate into Final Design, Construction Phase, Operations Phase, Post-closure


			





			DEIS CH. 3


			Continual testing of waste rock for acid rock drainage potential





			RCC/CNF


			Operations Phase


			





			DEIS CH. 3


			Use of lined ponds and retention of all stormwater flows in contact with ore bodies and other active mining facilities for reuse as process water





			RCC/CNF


			Incorporate into Final Design, Construction Phase, Operations Phase, Post-closure


			Project managers / inspectors shall periodically


conduct physical monitoring at project sites during


construction and operations phases and document results in project file.





			DEIS CH. 3


			Collection of stormwater from tailings and waste rock disposal areas in sediment ponds for further water quality testing prior to discharge to natural drainages





			RCC/CNF


			Incorporate into Final Design, Construction Phase, Operations Phase, Post-closure


			Project managers / inspectors shall periodically


conduct physical monitoring at project sites during


construction and operations phases and document results in project file.





			DEIS CH. 3


			Reuse or recycling of most process water





			RCC/CNF


			Incorporate into Final Design, Operations Phase


			





			DEIS CH. 3


			Revegetation of tailings buttress walls to prevent erosion of sediment during mine operation





			RCC/CNF


			Incorporate into Final Design, Construction Phase, Operations Phase, Post-closure


			Project managers / inspectors shall periodically


conduct physical monitoring at project sites during


construction and operations phases and document results in project file.





			DEIS CH. 3


			Reclamation of mine facilities following mine closure, including seeding and tree planting to control erosion





			RCC/CNF


			Incorporate into Final Design, Construction Phase, Operations Phase, Post-closure


			Project managers / inspectors shall periodically


conduct physical monitoring at project sites during


construction and operations phases and document results in project file.





			DEIS CH. 3; AZPDES Permit Conditions


			Use of best management practices, stabilization measures, and sediment control measures to meet water quality requirements under the General Permit for Stormwater Discharges Associated with Industrial Activities/Mineral Industry





			


			


			





			DEIS CH. 3, SWPPP


			To control surface water contamination from the proposed facilities, a stormwater management and drainage system designed to prevent contamination outside containment areas would be developed. Prudent design criteria and methods developed for each alternative would provide for the appropriate capacity of process water and tailings storage to protect against flooding or overtopping. Where long-term mine facilities would remain, permanent water control structures that may exist beyond the life of the mine would be installed, and periodic monitoring and maintenance of spillways, diversions, and other permanent facilities would be undertaken. 


			RCC/CNF


			Incorporate into Final Design, Construction Phase, Operations Phase, Post-closure


			Project managers / inspectors shall periodically


conduct physical monitoring at project sites during


construction and operations phases and document results in project file.





			DEIS CH. 3


			A plan will be developed to identify and ensure isolation of potentially acid-generating waste rock, prevention of acid generation from mine waste, and additional mitigation measures that would be necessary should prevention measures fail. Water quality in the runoff generated from waste rock and tailings piles would be monitored, and pollutants would be collected and disposed of. Materials would be managed using geochemical analysis and acid-base accounting methods; areas of potential acid generation on the interim and ultimate pit wall would be identified and appropriate management strategies developed. 


			RCC/CNF


			Operations Phase


			Project managers / inspectors shall periodically


conduct physical monitoring at project sites during


construction and operations phases and document results in project file.





			DEIS CH. 3


			As required by law, monitoring of runoff would occur, and should monitoring indicate a failure to comply with Arizona surface water quality standards, Rosemont Copper would comply with all surface permit monitoring, reporting, and contingency conditions. 


			RCC/CNF


			Incorporate into Final Design, Construction Phase, Operations Phase, Post-closure


			





			DEIS CH. 3


			Additionally, these data and reports would be made publicly available through a Rosemont Copper Mine water website. The website would be constructed, updated annually, and maintained by Rosemont Copper, with concurrence by the Coronado. All water related data and reports would be accessible to the general public at this location, including all surface water quality data and monitoring reports.


			RCC/CNF


			Construction Phase, Operations Phase, Post-closure


			Annual updating of water quality information on a specified website.





			DEIS CH. 3


			Rosemont Copper would develop a revegetation plan that includes planting native grasses, shrubs, and trees in order to achieve long-term stabilization of disturbed areas and reduce the potential for erosion and sedimentation. The plan would include specifications and goals for the salvage, storage, and use of growth media from disturbed areas to provide sufficient cover on all disturbed areas to be reclaimed. The areas to be revegetated would be contoured, graded, prepared, and seeded in accordance with the specifications in the approved reclamation plan.





			RCC/CNF


			Incorporate into Final Design, Construction Phase, Operations Phase, Post-closure


			





			DEIS CH. 3; SWPPP


			A stormwater pollution prevention plan that outlines site-specific control measures to regulate stormwater discharges associated with mining activities would be developed in accordance with the mining multisector general permit. A stormwater pollution prevention plan that outlines site-specific control measure to regulate stormwater discharges associated with offsite road and utility construction would be developed in accordance with the construction general permit. Best management practices would be used to control erosion and prevent pollutants, including sediment, from entering surface water. General best management practices to be used would include the following:


Prepare and implement erosion control actions before starting surface-disturbing activities;


Disturb the smallest area practical and implement concurrent reclamation when feasible;


Maintain erosion and sediment control measures until the reclamation effort has met established standards and bonds have been released;


Manage runoff from disturbed areas to reduce sediment from leaving the project area;


Employ good housekeeping methods;


Conduct routine inspections and maintenance;


Use berms and ditches to control runoff from road surfaces;


Install settling basins, hay bales, and/or silt fences to control sediment in ditches;


Use stormwater dispersion terraces, silt fences, gabion sediment traps, and/or straw bale barriers as needed to minimize road runoff onto undisturbed areas between and downhill from roads;


Seed road cuts with an approved seed mix; use hydroseeding on steep or more erodible cuts and fills as appropriate;


Maintain sediment control measures after storm events; and


Monitor effectiveness of ongoing erosion and sediment control measures and modify where appropriate.


			RCC/CNF/ADEQ


			Incorporate into Final Design, Construction Phase, Operations Phase, Post-closure


			Project managers / inspectors shall periodically


conduct physical monitoring at project sites during


construction and operations phases and document results in project file.





			DEIS CH. 3; 404(b)1


			Mitigation measures for impact to waters of the United States include those specifications identified in the Clean Water Act Section 404 individual permit. Mitigation potentially includes the purchase and set aside of offsite mitigation areas, payment in lieu of mitigation to an established restoration program, and/or permittee responsible onsite mitigation.





Mitigation requirements not identified in the 404(b)1





			RCC/CNF/ACOE


			


			





			


			


			


			


			





			Surface Water Quantity





			DEIS CH. 3


			Several mitigation measures will be implemented to minimize impacts to surface water quantity, including the following:


Development of a Rosemont Water Source Enhancement and Mitigation Plan 


Diversion of surface water from undisturbed areas of the watershed around mining activities


Construction of a surface water control dam


Reclamation of mine facilities following mine closure


Replacement of stock tanks that are lost in the project area


Revegetation with native seed mix and tree plantings to reduce the potential for erosion





			RCC/CNF


			Incorporate into Final Design, Construction Phase, Operations Phase, Post-closure


			Project managers / inspectors shall periodically


conduct physical monitoring at project sites during


construction and operations phases and document results in project file.





			DEIS CH. 3


			The Rosemont Water Source Enhancement and Mitigation Plan will be developed to include the expanse of the Rosemont Ranch lands that surround the Helvetia and Rosemont Mining districts and shall demonstrate no net loss in numbers of surface water sources for livestock and wildlife. This includes both seasonal and permanent stock tanks, seeps, and springs. For each individual source of surface water lost to wildlife or grazing use, whether through direct or indirect project related impacts, the Rosemont Water Source Enhancement and Mitigation Plan will identify mitigation sources that will be created to provide a replacement water source in the area impacted. Therefore, the remaining effect would be no net loss of stock tanks in the Rosemont Copper’s Forest Service grazing permits. This mitigation effort will reduce any significant direct loss of stock tanks to negligible levels. This action will not mitigate for any indirect impacts to stock tanks located downstream of and outside the grazing permit area.





			RCC/CNF


			Incorporate into Final Design, Construction Phase, Operations Phase, Post-closure


			Project managers / inspectors shall periodically


conduct physical monitoring at project sites during


construction and operations phases and document results in project file.





			DEIS CH. 3


			As for stormwater diversion, where stormwater rules and management plans allow, diversions consistent with topography shall be designed and operated to route stormwater efficiently through or around project facilities and to transport runoff water to downstream watersheds.





			RCC/CNF


			


			





			DEIS CH. 3


			Reclamation of the mine facility will occur after mine closure in accordance with the final Rosemont Reclamation Plan, which will identify specific areas to be developed for the post-mining land use for surface water drainages. To help mitigate erosion, the reclamation plan will specify the density and sizes of native riparian species to plant along artificial diversions commensurate with the types of vegetation that would naturally occur with that type of flow regime and will specify reclamation goals and methods for the postmining conditions. These mitigation efforts will be developed in cooperation with the Coronado, Bureau of Land Management, U.S. Army Corps of Engineers, U.S. Fish and Wildlife Service, and other agencies as appropriate and will be detailed in a mitigation land plan as required. 





			RCC/CNF/BLM/ACOE


			


			





			DEIS CH. 3


			Additional proposed measures are designed for monitoring surface water resources and include sharing surface water data. For the purpose of obtaining surface water flow data, Rosemont Copper will annually fund the U.S. Geological Survey to operate and maintain the existing surface water flow measurement gage at Barrel Canyon (gage no. 09484580). Rosemont Copper will also perform periodic monitoring and maintenance of spillways, diversions, and other permanent surface water facilities in accordance with specific permit conditions. To share these data, a Rosemont Copper Mine water website will be constructed, updated annually, and maintained by Rosemont Copper, with concurrence by the Coronado. All water related data and reports will be accessible to the general public at this location, including all surface water quantity data and monitoring reports.


			


			


			





			Biological Resources





			DEIS CH. 3


			Rosemont Copper will revegetate disturbed areas with native vegetation, excluding the pit area. This includes linear features such as utilities and pipe lines, which will be reclaimed to avoid fragmentation of native biological communities. Specifications will be included in the Rosemont Reclamation Plan.


			RCC/ASMI


			Operations Phase, Closure


			





			DEIS CH. 3


			Process water ponds, such as raffinate ponds, pregnant leach solution collection ponds, or chemical or fuel storage areas, will be enclosed, covered, or otherwise managed to protect wildlife, livestock, and public safety. Location and construction criteria for project facilities will prevent deleterious exposure of livestock, wildlife, or birds to toxic chemicals or hazardous conditions created by, used in, or resulting from processing operations. Further details are contained in the preliminary MPO.


			RCC/ADEQ/ASMI


			Incorporate into Final Design, Construction Phase, Operations Phase


			





			DEIS CH. 3


			In order to protect wildlife breeding habitat, Rosemont Copper will fence selected exclusion areas of the highest-value riparian habitat to restrict livestock access from critical breeding areas for sensitive wildlife species within the Rosemont Ranch land system. The Rosemont, Thurber, DeBaud, and Greaterville grazing allotment permits will be modified to reflect fence locations and livestock exclusion periods.


			RCC/FS


			Incorporate into Final Design, Construction Phase, Operations Phase


			





			DEIS CH. 3


			Rosemont Copper will monitor disturbed and revegetated areas associated with mine activities for noxious and invasive weeds and will take action to prevent, eliminate, or control weeds should they occur. Methods of control may include removal by hand, spray, mechanical, or other approved methods. An invasive species control plan will be developed that will contain specific measures to prevent, control, and reduce noxious weed introduction and control weeds throughout the project area and that will acknowledge that noxious and invasive weed prevention is preferable to remedial action.


			RCC/FS


			Operations phase and closure


			





			DEIS CH. 3


			Upon indication or discovery of a cave, sinkhole, underground drainage into a solution cavern, or similar karst features, Rosemont Copper will suspend work at that site and contact the designated Forest Service contact to investigate the discovery before work is reinitiated. The designated Forest Service contact will promptly coordinate the investigation with the appropriate agency resource specialists. Any natural void in rock that is large enough for a human to enter constitutes a cave. Any collapse feature in or over carbonate rock constitutes a sinkhole.


			RCC/FS


			Operations phase


			





			DEIS CH. 3


			In order to reduce or avoid impacts to habitats specific to rocky slopes on the east side of the Santa Rita Mountains, including talus slopes, the west side pit operations power loop will be located within the disturbance perimeter of the ultimate pit.


			RCC/FS


			Incorporate into Final Design, Construction Phase, Operations Phase


			





			Cultural Resources





			DEIS CH. 3


			Mitigation measures will be outlined in the Historic Preservation Treatment Plan which includes a Burial Action Plan for human remains.


			


			


			





			Dark Skies





			DEIS CH. 3


			Mine related buildings would be painted or stained to produce flat-toned, nonreflective surfaces, which would have minor, beneficial impacts on dark skies by reducing the potential for building related reflected night lighting.


			


			


			





			DEIS CH. 3


			Physical or chemical dust control agents, organic or inorganic binders, and/or stabilizing polymers would be used to prevent chemical releases into the atmosphere.


			


			


			





			DEIS CH. 3


			Roads, material transfer points, and processing areas would be treated with dust control agents, water sprays, physical covers, and wind barriers.


			


			


			





			DEIS CH. 3


			Acid leaching on the heap leach pile would use drip emitters to prevent or minimize aerosol production and losses to wind.


			


			


			





			DEIS CH. 3


			Light Pollution Mitigation Recommendation Report defines the voluntary employment of equipment and controls to minimize impacts to below the PCOLC. This equipment and controls consists of:





Full cut off, solid state Light Emitting Diode (LED) lighting systems.


High fitted target efficacy (FTE) lighting systems and optics.


Specific purpose lighting systems with optics that match task requirements.


Adaptive lighting controls to dim or extinguish lighting when not needed, and to provide immediate ‘instant on’ emergency or operational lighting.


Where color rendering is needed, use of color tuned solid state light sources for superior energy efficiency and optical control with attenuated short wavelengths to minimize Rayleigh scattering.


When color rendering light is not needed, use of narrow band solid state lighting to emulate low pressure sodium (LPS) but with superior optical and electrical control.


Color adaptive lighting to shift from narrow band amber emissions to higher color rendering light when color rendering is needed.


			


			


			





			Fuels and Fire





			DEIS CH. 3


			Prior to construction, Rosemont Copper will prepare emergency response and contingency plans, including a fire plan. These plans will identify emergency preparedness and emergency contact protocols for fire response. 





			


			


			





			DEIS CH. 3


			Rosemont Copper will monitor disturbed and revegetated areas associated with mine activities for noxious and invasive weeds and will take action to prevent, eliminate, or control weeds if they occur. Methods of control may include removal by hand, spray, mechanical, or other approved methods. 
An invasive species control plan will be developed that will contain specific measures to prevent, control, and reduce noxious weed introduction and control weeds throughout the project area. 





			


			


			





			Hazardous Materials





			DEIS CH. 3


			In order to reduce potential human health and environmental risks, hazardous materials and substances will be managed and contained within facilities that are designed, constructed, and maintained to meet applicable laws and regulations. These facilities will include leak containment and recovery systems as required and adequate stormwater management and drainage systems to prevent contamination of outside containment areas.


			


			


			





			DEIS CH. 3


			Mine Safety and Health Administration regulations require Rosemont Copper to maintain material safety data sheets and keep them available to workers. Material safety data sheets will be provided to appropriate emergency response departments and hospitals and will be available for employees and visitors entering the site.


			


			


			





			Land Ownership and Boundary Management





			DEIS CH. 3


			The sale of the seven currently known mineral survey fractions (approximately 5.5 acres total), plus any additional survey fractions identified by a dependent resurvey, by the Coronado to Rosemont Copper would mitigate the impacts to landownership and meet National Environmental Policy Act requirements for the sale of said fractions.


			


			


			





			Livestock and Grazing





			DEIS CH. 3


			Revegetation activities on reclaimed areas would return reclaimed area to the existing productivity range of 450 to 2,400 pounds of vegetation per acre. 


			


			


			





			DEIS CH. 3


			Rosemont Copper will also implement a voluntary water source enhancement and mitigation plan. For each individual manmade source of seasonal or permanent surface water lost to wildlife or grazing use, whether through direct or indirect project related impacts, new water sources will be created to provide a replacement water source in the area impacted. The water source enhancement and mitigation plan will apply to private and public lands contained within Rosemont Copper’s Forest Service grazing permits.


			


			


			





			Noise





			


			


			


			


			





			


			


			


			


			





			Public Health and Safety





			DEIS CH. 3


			Rosemont Copper will work with local emergency service providers to maintain or increase the appropriate level of service.


			


			


			





			DEIS CH. 3


			Rosemont Copper will comply with Arizona Department of Transportation Encroachment Permit requirements to address State Route 83 improvement issues related to mine operations, such as intersection improvements and development of turn lanes.


			


			


			





			DEIS CH. 3


			To reduce mine related traffic, Rosemont Copper will employ a partial carpool system during the operation phase that would require 75 percent of worker commutes carpool in 5-person vans.


			


			


			





			DEIS CH. 3


			Rosemont Copper will implement regional groundwater mitigation measures within the Tucson Active Management Area by using available Central Arizona Project water as a source to conduct recharge within Tucson Active Management Area (Lower Santa Cruz). Recharge will occur as close as possible within the Tucson Active Management Area to the Rosemont Copper supply well field in the area of the cone of depression caused by Rosemont Copper water withdrawal.


			


			


			





			DEIS CH. 3


			In order to reduce potential human health and environmental risks, hazardous materials and substances will be managed and contained within facilities that are designed, constructed, and maintained to meet applicable laws and regulations. These facilities will include leak containment and recovery systems as required and adequate stormwater management and drainage systems to prevent contamination outside containment areas.


			


			


			





			DEIS CH. 3


			Mine Safety and Health Administration regulations require Rosemont Copper to maintain material safety data sheets and keep them available to workers. Material safety data sheets will be provided to appropriate emergency response departments and hospitals and will be available for employees and visitors entering the mine.


			


			


			





			DEIS CH. 3


			Dust control will be maintained on access, haul, service, and maintenance roads during construction, operation, and closure phases. Dust control methods will be used on the unpaved section of Santa Rita Road, dedicated Bureau of Land Management roads used for access, and Forest Service roads used for project activities on the west side of the Santa Rita Mountains. Methods of dust control could include applying gravel surfacing, applying water to road surfaces, treating road surfaces with dust control agents, and employing other methods specified in the air quality permit. This permit will specify that speed limits within project area will be set at a level that will reduce dust production. Rosemont Copper will also use dust control methods at material transfer points and other point sources at crushing, conveyor, and bulk material handling facilities. These methods include water sprays, physical covers, wind barriers, mechanical controls (such as dust collectors), and other measures that are deemed appropriate and effective and are approved by the Forest Service. Final details will be specified in a dust control plan and in the air quality permit.


			


			


			





			DEIS CH. 3


			Rosemont Copper will follow specified procedures contained in material safety data sheets to reduce impacts of chemical releases into the atmosphere. Materials include chemical or physical dust control agents, organics, inorganic binders, and/or stabilizing polymers.


			


			


			





			DEIS CH. 3


			Rosemont Copper will use low-sulfur diesel fuel onsite for all stationary equipment.


			


			


			





			DEIS CH. 3


			Rosemont Copper will ensure that construction equipment is properly maintained at all times, does not unnecessarily idle, and is tuned to manufacturer’s specifications.


			


			


			





			DEIS CH. 3


			Construction of electric lines will be expedited in order to reduce the need for onsite electrical generation and associated emissions.


			


			


			





			DEIS CH. 3


			Rosemont Copper will demonstrate the potential to reduce emissions from the generation of electrical power used by mining and related operations by using alternative methods of power generation, such as solar and wind, to power mine administration buildings. The project administration building will be designed to showcase use of leadership in energy and environmental design and sustainable energy concepts.


			


			


			





			DEIS CH. 3


			To avoid aerosol losses to the wind, emitters (similar to drip irrigation) will be used to apply acid leaching solution to the heap.


			


			


			





			Recreation and Wilderness





			DEIS CH. 3


			Mitigation would consist of removal of the perimeter fence after mining operations. The removal of the perimeter fence would allow for public access to the area, and the east-west road over the Santa Rita Mountains through Lopez Pass may be reestablished.


			


			


			





			DEIS CH. 3


			At the end of mine operations, all unneeded facilities (plant site and roads) would be removed, and these areas would be naturalized by having their contours restored and by being revegetated with native grasses, trees, and shrubs. This would mitigate the effects from these facilities.


			


			


			





			DEIS CH. 3


			Treating the light-colored upper pit rock would help mitigate visual impacts to recreation settings (see the “Visual Resources” section).


			


			


			





			DEIS CH. 3


			The Forest Service plans to explore the status of geomorphic landform design in the mining industry. If these investigations show that geomorphic landform deign is feasible for the Rosemont Copper Project, the Forest Service will then apply geomorphic principles to at least one alternative. This investigation and potential design work will take place between the DEIS and FEIS.


			


			


			





			DEIS CH. 3


			Rosemont Copper and the Coronado will work together to reduce or eliminate any future development of private lands located on top of waste rock and tailings piles (i.e. Rosemont Ranch) that could compromise reclamation of waste rock and tailing areas over the long term.


			


			


			





			Socioeconomic Resources





			DEIS CH. 3


			Mitigation for air quality, plants and animals, reclamation, recreation, transportation, and visual resources, as well as other offsite mitigation, is intended to mitigate the effects of each of these resources, but it also has the indirect effect of minimizing impacts to socioeconomics in terms of quality of life, and to a certain extent, environmental justice.


			


			


			





			


			


			


			


			





			


			


			


			


			





			Transportation/Access





			DEIS CH. 3


			Developing a carpool system to reduce the amount of worker commute trips on State Route 83 for all phases.


			


			


			





			DEIS CH. 3


			Requiring truck traffic avoids times of high commuter or school bus traffic (delivery schedule)


			


			


			





			


			Constructing four new school bus pullouts on State Route 83


			


			


			





			DEIS CH. 3


			The Arizona Department of Transportation would review and approve the primary access road intersection with State Route 83 as part of its encroachment permit process and may require additional mitigation measures to improve traffic flow and safety. Mitigation measures under consideration include adding passing lanes and shoulders at the proposed primary access road intersection or elsewhere and improving the roadway pavement to accommodate heavy-truck use. 



			


			


			





			DEIS CH. 3


			Wherever practicable, the provision of public access to Rosemont Copper private lands not affected by mine related operations through the Arizona Game and Fish Cooperative Landowner Incentive Program.


			


			


			





			DEIS CH. 3


			Compliance with the Coronado travel management goals where feasible, and where Mine Safety and Health Administration regulations allow, on roads under Forest Service control or jurisdiction within the project area.


			


			


			





			


			


			


			


			





			Visual Resources





			DEIS CH. 3


			Topographic land forming and slope recontouring on the waste rock and tailings piles to recreate or mimic the surrounding natural topography and landscape forms


			


			


			





			DEIS CH. 3


			Planting of trees and shrubs on the waste rock and tailings piles


			


			


			





			DEIS CH. 3


			Treatment (e.g., painting, staining, or desert varnish) of the visible areas of the mine pit and terraced slopes, along with the pit diversion channel, to darken the exposed and unweathered rock, to mimic the surrounding landscape colors


			


			


			





			DEIS CH. 3


			The Forest Service plans to explore the status of geomorphic landform design in the mining industry. If these investigations show that geomorphic landform deign is feasible for the Rosemont Copper Project, the Forest Service will then apply geomorphic principles to at least one alternative. This investigation and potential design work will take place between the DEIS and FEIS.


			


			


			





			DEIS CH. 3 (recommended)


			Rosemont Copper and the Coronado will work together to reduce or eliminate any future development of private lands located on top of waste rock and tailings piles (i.e. Rosemont Ranch) that could compromise reclamation of waste rock and tailing areas over the long term.


			


			


			





			DEIS CH. 3 (recommended)


			Grading to restore a natural-appearing topography would reduce impacts and encourage more natural revegetation in the processing plant site to eliminate artificial landforms resulting from building pads and roads.
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From: Angela Barclay
To: marit_alanen@fws.gov
Cc: jason_douglas@fws.gov; Jones, Larry -FS
Subject: RE: Rosemont GIS data
Date: Saturday, September 01, 2012 11:08:32 AM


Hi Marit,
 
I haven’t received formal approval to share the project’s GIS files with you yet, but I did do some
calculations for the EIS:
 


·         Acreages for the two units of proposed critical habitat within the action area are:
o    34,076 acres in Unit 3 – Patagonia
o    19,640 acres in Unit 4 – Whetstone (subunit 4b – Whetstone-Santa Rita)


·         The preferred alternative would directly impact two units of proposed critical habitat for a
total of approximately 3,626 acres (approximately 0.4% of the total acreage proposed as
critical habitat for this species):


o    3,576 acres in Unit 3 – Patagonia (approximately 1.0% of this unit)
o    50 acres in Unit 4 – Whetstone (subunit 4b – Whetstone-Santa Rita) (approximately


0.05% of this unit)
 
I will forward the GIS files if/when I get approval. Let me know if you have any questions.
 
Angela
^..^  ^..^
 
From: Marit_Alanen@fws.gov [mailto:Marit_Alanen@fws.gov] 
Sent: Friday, August 31, 2012 1:50 PM
To: Jones, Larry -FS
Cc: Angela Barclay; jason_douglas@fws.gov
Subject: RE: Rosemont GIS data
 


Yep, that's what I intend to do.  Angela, can I get any applicable Rosemont shapefiles that you have?
 It should be easy enough to overlay things and make some maps and calculations before the meeting. 


Cheers,


Marit 


~~~~~~~~~~~~~~~~~~~~~~~~
Marit Alanen
US Fish & Wildlife Service
201 N Bonita Ave, Suite 141
Tucson, AZ  85745
Ph: (520) 670-6150 x 234
Fx: (520) 670-6155
~~~~~~~~~~~~~~~~~~~~~~~~
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"Jones, Larry -FS" <ljones02@fs.fed.us>


08/31/2012 01:16 PM


To "marit_alanen@fws.gov" <marit_alanen@fws.gov>
cc "angela barclay (abarclay@swca.com)" <abarclay@swca.com>,


"jason_douglas@fws.gov" <jason_douglas@fws.gov>
Subject RE: Rosemont GIS data


 


Thanks. Angela (or Marit?) …don’t know if you can do it before our meeting, but can you determine the number
of acres in the Rosemont Action Area and Project Area relative to the proposed CH in Unit 3, 3 + 4a, and total
unit acreages? That would help us with our conferencing, should we do so. 
  
--Larry 
  
  
From: Marit_Alanen@fws.gov [mailto:Marit_Alanen@fws.gov] 
Sent: Wednesday, August 29, 2012 10:29 AM
To: Jones, Larry -FS
Cc: angela barclay (abarclay@swca.com); Sebesta, Deborah K -FS; jason_douglas@fws.gov
Subject: RE: Rosemont GIS data 
  


Yep -- you can download the shapefile from our website: 


http://www.fws.gov/southwest/es/arizona/Jaguar.htm 


-- Marit 


~~~~~~~~~~~~~~~~~~~~~~~~
Marit Alanen
US Fish & Wildlife Service
201 N Bonita Ave, Suite 141
Tucson, AZ  85745
Ph: (520) 670-6150 x 234
Fx: (520) 670-6155
~~~~~~~~~~~~~~~~~~~~~~~~


"Jones, Larry -FS"
<ljones02@fs.fed.us>


08/29/2012 10:13 AM


 
To "Sebesta, Deborah K -FS" <dsebesta@fs.fed.us>, "jason_douglas@fws.gov"


<jason_douglas@fws.gov>
cc "marit_alanen@fws.gov" <marit_alanen@fws.gov>, "angela barclay


(abarclay@swca.com)" <abarclay@swca.com>
Subject RE: Rosemont GIS data
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I believe SWCA is the keeper, so would contact my counterpart, Angela Barclay (cc’ed). Jason/Marit, are there
shape files for proposed Jaguar critical habitat (are you after the overlap acreage, which of course we are
interested in also). 
 
--LLCJ 
 
 
From: Sebesta, Deborah K -FS 
Sent: Friday, August 24, 2012 5:22 PM
To: jason_douglas@fws.gov; Jones, Larry -FS
Cc: marit_alanen@fws.gov
Subject: RE: Rosemont GIS data 
 
Jason, 
I’m sure this data exists but I’m not sure who keeps it.  I’ll find out and make sure you get it. 
 
Deborah K. Sebesta 
Nogales District Biologist 
303 Old Tucson Road 
Nogales, AZ  85624 
Phone: 520-761-6009 
Cell: 520-260-7702 
Fax: 520-281-2396 
 
 
 
From: Jason_Douglas@fws.gov [mailto:Jason_Douglas@fws.gov] 
Sent: Friday, August 24, 2012 12:42 PM
To: Sebesta, Deborah K -FS; Jones, Larry -FS
Cc: marit_alanen@fws.gov
Subject: Rosemont GIS data 
 


Debbie and/or Larry, 


Do you have spatial data that show the mine and which you can share with us? Specifically, we're
looking for GIS layers showing the pit, tailings, access roads, utility ROWs, fenceline - essentially
everything. 


If you can share, please CC the reply to Marit. 


Thank you very much in advance. 


Jason M. Douglas
Fish and Wildlife Biologist
U.S. Fish and Wildlife Service
Arizona Ecological Services Office
201 North Bonita Street, Suite 141
Tucson, Arizona 85745
(520) 670-6150, extension 226 (voice)
(520) 670-6155 (fax)
http://www.fws.gov/southwest/es/arizona/
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This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.








From: Roth, Melinda D -FS
To: Jones, Larry -FS
Cc: Everson, Beverley A -FS; cgarrett@swca.com
Subject: RE: Rosemont Section 7 Consultation briefing
Date: Friday, April 13, 2012 12:35:25 PM
Attachments: image001.png


Thanks for the update Larry.  Good to know discrete actions are happening.  Hopefully after
Monday’s meeting you can provide more detail, including timeframes for next steps.  Thx again.
 
From: Jones, Larry -FS 
Sent: Friday, April 13, 2012 7:50 AM
To: Roth, Melinda D -FS; Upchurch, Jim -FS
Cc: Ruyle, Jennifer -FS; Everson, Beverley A -FS
Subject: RE: Rosemont Section 7 Consultation briefing
 
Mindee/Jim:
 
A briefing on Tues or Wed would be best because there will be a meeting on this topic on Monday
(rescheduled from last week). I’m on A/L Thurs thru Tues. Basically, SWCA and WestLand are
getting together (and I hope to join) to develop Conservation Measures per a guidance email I sent
last week. AGFD sent a letter to me/Jim about Conservation Measures to consider. I will share that
with the consultants. FWS was supposed to provide a letter with species-specific comments on all
of the T and E species and Critical Habitat from their taxa leads, but that letter has not arrived yet.
Nevertheless, I spoke to SWCA and we agree this has been lingering too long and we (SWCA
especially) will take the bull by the horns; hence the meeting Monday. The CMs (NOT including
mitigation lands) are the major hold up now, but w/o FWS letter, we cannot be sure we will
address their concerns in a BA.
 
Larry Jones
Biologist
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Roth, Melinda D -FS 
Sent: Thursday, April 12, 2012 2:03 PM
To: Jones, Larry -FS
Cc: Ruyle, Jennifer -FS; Everson, Beverley A -FS; Roth, Melinda D -FS
Subject: Rosemont Section 7 Consultation briefing
 
Jim would like to know where we are and what is needed to start formal consultation.  Would you
set up a time to brief him?  I would also like to listen in on your briefing.  Also, Did you get the
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recent letter from AGFD regarding effects determination assumptions and ideas for conservation
measures?  Jim sent me an electronic copy earlier this week, but the letter was addressed to you. 
Thx.
 
Mindee Roth
Rosemont Copper Project Manager
520 388-8319
mroth@fs.fed.us
 


Go Cats!
 



mailto:mroth@fs.fed.us






From: Jones, Larry -FS
To: Angela Barclay
Cc: Chris Garrett
Subject: RE: Rosemont BE update
Date: Tuesday, May 08, 2012 8:47:29 AM
Attachments: image001.png


Barring too much busy stuff going on, I expect this week (some time Wed-Fri). I will try to focus on
the BE and the big stuff therein this week.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Tuesday, May 08, 2012 8:39 AM
To: Jones, Larry -FS
Cc: Chris Garrett
Subject: RE: Rosemont BE update
 
Hi Larry,
 
Do you have any idea when you might get comments back to us? If you can give us a rough idea,
we can schedule it in here.
 
Thanks!
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Tuesday, May 08, 2012 8:11 AM
To: Angela Barclay
Cc: Chris Garrett
Subject: RE: Rosemont BE update
 
Thanks, Angela…this is my highest priority this week…
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
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Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Friday, May 04, 2012 4:47 PM
To: Jones, Larry -FS
Cc: Chris Garrett
Subject: RE: Rosemont BE update
 
Larry,
 
By the skin of my teeth, I hereby submit a complete draft of the BA. It still has some comments and
highlighted areas, and the lit cited needs work.
 
Talk to you next week!
 
Angela
^..^  ^..^
 
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us] 
Sent: Friday, May 04, 2012 5:11 AM
To: Angela Barclay
Cc: Chris Garrett
Subject: RE: Rosemont BE update
 
Thanks, Angela—I won’t be back in my office until Tues morn, but I am printing this out to go over.
I’m looking at CMs from WestLand also, and will probably send out some info on that, so will get
back to you on that too.
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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From: Angela Barclay [mailto:abarclay@swca.com] 
Sent: Thursday, May 03, 2012 6:41 PM
To: Jones, Larry -FS
Cc: Chris Garrett
Subject: Rosemont BE update
 
Hi Larry,
 
I have an almost complete draft for you to review (attached) – it is just missing the Effects Analysis
sections for Jaguar and Ocelot. Note that I added Rosemont’s proposed conservation measures, but
I figured working on the Effects Analysis section was a better use of my time than trying to figure
out which AGFD mitigation measures to add. Tomorrow morning is jammed up for me, but I will do
my best to put everything else aside tomorrow afternoon and get a more complete version to you
by COB tomorrow.
 
Thank you for your patience!
 
Angela M. D. Barclay, M. S.
Senior Natural Resource Specialist


SWCA Environmental Consultants
343 West Franklin Street
Tucson, Arizona 85701
P 520.325.9194 | F 520.325.2033
 


Visit Our Website: http://www.swca.com   


 
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Jones, Larry -FS
To: angela barclay (abarclay@swca.com); brian lindenlaub (blindenlaub@westlandresources.com)
Cc: Kriegel, Debby -FS; Roth, Melinda D -FS; Everson, Beverley A -FS
Subject: AZ trail reroute and maps
Date: Tuesday, June 19, 2012 8:25:13 AM


Hey Angela and/or Brian—
 


1.        Can you describe or send a map that shows the proposed AZ Trail reroute and how it
avoids the Helena Mine complex?
 


2.       Since you are writing the BE for the AZ Trail reroute, relatively new direction calls for
analysis of threatened and endangered species in the BE, as well as FS sensitive; this will
help when we need to initiate consultation on the AZ trail reroute (if we need to). The BE is,
of course, a document that needs to be approved by me on behalf of the Forest Service, so
when you have a draft ready for my review, please give me a head’s up. By the way, I am
pretty much gone all of August, so June/early July is best. Do you have a date for that
draft?


 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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From: Roth, Melinda D -FS
To: Kriegel, Debby -FS; Shafiqullah, Salek -FS; Everson, Beverley A -FS; Keyes, Walter -FS; Jones, Larry -FS; Davis,


Sarah L -FS; Lefevre, Robert -FS; Gillespie, William B -FS; Schewel, Heidi -FS; Emmett, Tami -FS; Elek, Arthur
S -FS; Lockwood, Sean -FS; Gerhart, Richard A -FS; Campbell, Andrea W -FS; Belauskas, Alan -FS; Curiel, Eli -
FS


Subject: Rosemont Cooperating Agency contacts
Date: Monday, February 06, 2012 3:42:15 PM
Attachments: 20110817 Cooperating Agency Contacts.xlsx


Jim expects the IDT to communicate and coordinate with other agencies and entities as
appropriate.  Here is a list of the coop agency key contacts.  If you need to further understand the
jurisdiction or special expertise of individual coop agencies, give me a call.
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Sheet1


			Agency			Title			Surname			First Name			Position			Street Line 1			Street Line 2			City			State			Zip Code			Phone			Electronic Mail Address


			Tribal


			Tohono O'odham Nation			Ms.			Howe			Karen			Ecologist			Post Office Box 837						Sells			Arizona			85634			520-383-1513			karen.howe@tonation-nsn.gov


			Federal


			United States            Department of the Air Force Davis-Monthan Air Force Base 162d Fighter Airwing			LTC			Tek			Kurt			162d Fighter Airwing Airspace Manager			 			7069 W. Amarante Dr.			Tucson			Arizona			85743			520-295-7078			kurt.tek@ang.af.mil


			United States            Department of the Army      Army Corps of Engineers       Los Angeles District  			Ms.			Blaine			Marjorie			Senior Project Manager/Biologist			Regulatory Division			5205 East Comanche Street			Tucson			Arizona			85707			520-584-1684			Marjorie.E.Blaine@usace.army.mil


			United States            Department of the Interior Bureau of Land Management  Tucson Field Office 			Mr.			Moore			Daniel J. (Dan)			Geologist			12661 East Broadway Boulevard						Tucson			Arizona			85748-7208			520-258-7234			daniel_j_moore@blm.gov


			Smithsonian Astrophysical Observatory - Fred Lawerence Whipple Observatory			Dr.			Falco			Emilio						Post Office Box 6369			670 Mount Hopkins Road			Amado			Arizona			85645-6369			520-670-5715			falco@cfa.harvard.edu


			USDI National Park Service Saguaro National Park East			Mr.			Stonum			Scott			Chief, Science and Resource Management			3693 S. Old Spanish Trail			 			Tucson			Arizona			85730-5601			520-733-5170			scott_stonum@nps.gov


			State of Arizona


			State of Arizona        Department of Environmental Quality			Mr.			Turner			Dennis						ADEQ Central Office			1110 West Washington Street			Phoenix			Arizona			85007			602-771-4501			dt1@azdeq.gov


			State of Arizona        Department of Mines and Mineral Resources			 			 			 			 			1520 West Adams Street, 1st Floor						Phoenix			Arizona			85007-2605			602-771-1601


			State of Arizona         Department of Transportation			Mr.			Beck			Charles			Environmental Planner			1611 West Jackson Street			Mail Drop EM02			Phoenix			Arizona			85007-3217			602-712-8628			Cbeck@azdot.gov


			State of Arizona         Department of Transportation (Alternate)			Mr.			Emery			Todd E.			Tucson District Engineer			1221 South 2nd Avenue (T100)						Tucson			Arizona			85713-1602			520-388-4200			Temery@azdot.gov


			State of Arizona            Department of Water Resources			Ms.			Fabritz-Whitney			Sandra			Water Resource Specialist - Water Management Division			Arizona Department of Water Resources			3550 N. Central Ave., 2nd Floor			Phoenix			Arizona			85012-2105			602-771-8426			sfabritz@azwater.gov


			State of Arizona                Game and Fish Department			Mr.			Windes			John			Habitat Manager			555 North Greasewood Road						Tucson			Arizona			85724			520-388-4442			jwindes@azgfd.gov


			State of Arizona          Geological Survey			Mr.			Allison			M. Lee			State Geologist and Director			416 West Congress Street			Suite 100			Tucson			Arizona			85701 			520-770-3500			lee.allison@azgs.az.gov


			State of Arizona                 State Lands Department			Mr.			Jacobs			David			Assistant Attorney General - Natural Resources Section - Civil Division			177 North Church Street			Suite 1105			Tucson			Arizona			85701			520-638-2800			David.Jacobs@azag.gov


			State of Arizona                 State Lands Department (Alternate)			Ms.			Hickman			Vanessa P.			Deputy State Land Commissioner			1616 West Adams Street						Phoenix			Arizona			85007			602-542-4621			vhickman@land.az.gov


			State of Arizona                 State Mine Inspector			Mr.			Fleming			Garrett			Reclamation Manager			1700 West Washington			Suite 403			Phoenix			Arizona			85007			602-542-5971			gflemming@asmi.az.gov


			State of Arizona                         State Mine Inspector   (Alternate)			Ms.			Schwartzbaugh			Laurie			Deputy Director			1700 West Washington			Suite 403			Phoenix			Arizona			85007			602-542-5971			lschwartzbaugh@asmi.az.gov


			State of Arizona                 State Parks 			Dr.			Casavant			Robert (Bob)						P.O. Box 1849			2980 Highway 90			Benson			Arizona			85602			520-586-4138			rcasavant@azstateparks.gov


			Local


			City of Tucson			Ms.			Ewing-Gavin			Nicole			Assistant to the City Manager 			Post Office Box 27210						Tucson			Arizona			85726-7210			520-791-4204			nicole.ewing-gavin@tucsonaz.gov


			City of Tucson            (Alternate)			Ms.			Ethen			Leslie			Director - Office of Conservation and Sustainable Development			201 North Stone, 3rd Floor			Post Office Box 27210			Tucson			Arizona			85726-7210


			Pima County			Ms.			Fonseca			Julia			Environmental Planning Manager Pima County Office of Conservation Science and Environmental Policy			201 North Stone			6th Floor Office of Conservation Science			Tucson			Arizona			85701			520-740-6460			julia.fonseca@pima.gov


			Town of Sahuarita			Ms.			Henderson			Orlanthia			 			Office of the Town Manager			375 West Sahuarita Center Way			Sahuarita			Arizona			85629			520-822-8851			ohenderson@ci.sahuarita.az.us








			Consulting agency


			USEPA			Ms.			Goforth			Kathleen			Manager, Environmental Review Office			USEPA Region IX			75 Hawthorne St.			San Francisco			CA			94105			415-972-3815			goforth.kathleen@epamail.epa.gov





Rosemont Copper Project
Cooperating Agencies
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From: Jones, Larry -FS
To: Roth, Melinda D -FS
Cc: angela barclay (abarclay@swca.com)
Subject: FW: workstuff today
Date: Friday, June 08, 2012 8:34:08 AM
Attachments: WORKSTUFF 8 June 2012.docx


If you wanna see the notes I slapped together at the wee hours of the morning for what we might
talk about on Monday, see attached…of course, the second part is Forest Plan, but I actually think
the bounds of analysis for cumulative effects will be the same for Rosemont when working at the
large scale. Angela, lemme know if you think there is anything else I need to make sure is
stated...I’m meeting with Mindee this PM. FYI, I will actually deliver BA’s to FWS today…the letter
didn’t get signed till about COB yesterday (but Jim signed it!). I’ll come by later and pick up the
other hardcopy BA’s (some to hand out on Monday).
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: gilaman@comcast.net [mailto:gilaman@comcast.net] 
Sent: Friday, June 08, 2012 6:33 AM
To: Jones, Larry -FS
Cc: larry gilaman jones
Subject: workstuff today
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Rosemont coop meeting Conservation Measures intro


Larry





Introductions


Sign in sheet


Recorder





Ground rules:


· For conference room (restrooms, exits, etc)—defer to John Windes (thank our host)


· Stay on task (facilitate), breaks and lunch on time, but not a highly constrained meeting (e.g., we want open discussions)


· Fairly informal…cell phones (vibrate) and ad hoc potty breaks are OK


· Please show respect for all participants—people tend to be opinionated and passionate about this project—but we are all professionals and it behooves us, and the biological resources, to work together


· Don’t interrupt the round robin





Overview:


· Why we are here:


· Discuss Conservation Measures (Mitigation and Monitoring)


· Discuss what we can and cannot do, and how we can achieve goals


· How we (you) can work as a team, with the decision-maker, and with Rosemont and WestLand


· Not here to focus on ESA/BA, but it applies, and I am handing out as baseline for CMs and general info


· Focus should be non-ESA concerns


· Extended round robin for this meeting to set a baseline for this and future meetings


· Discuss our roles as public agencies, as it applies to the project


· Discuss laws, regulation, and policy


· Discuss limitations and opportunities


· Discuss what you would like to see come out of these meetings


· Discuss how you would like to contribute





Forest Service round robin:





Mindee


· NEPA mitigation


· NEPA requirements


· DEIS


· How the FS operates with regards to being lead agency


· Our basic internal process for considering conservation measure inclusion in documents (work with us and consider Jim’s ultimate buy-off)





Larry


· FS is lead agency and I am Interdisciplinary Team Lead Biologist


· Overview of Laws, regulation, and policy as it relates to biological resources


· Five biological reports (shared with cooperators already)


· Endangered Species Act (refer to BA)


· National Forest Management Act (primary for implementation directives)


· Sensitive Species (IMPORTANT) 


· Management Indicator Species


· Migratory Bird Treaty Act (disclosure and unintentional take)


· Bald and Golden Eagle Protection Act


· Migratory Birds (IBAs, important overwintering, effects to national PIF at regional scale)


· Other species (optional): game, WSCA, and PVS


· What I would like to see come out of this: worthwhile, logical, and reasonable conservation measures for “red flag species” and those with inherent opportunities


· Also, a good working trust of collaborators who can help FS  


· Also, monitoring plan and biomonitor direction





Then Later…Larry





Where we are at:


· Numerous surveys by WestLand (e.g., talussnails, bats, Hexalectris, 5 rare plants)


· Drafts of four reports done (Bird, MIS, BE, and Specialist)


· BA submitted to FWS and request for initiation of consultation


· Conservation measures from WestLand/Rosemont underwhelming, but there are some conservation lands and we are hoping to enter into negotiations during consultation, and rely on FWS for Reasonable and Prudent Terms and Conditions


· Mitigation for Non-ESA: none


· Biological Monitoring Plan: does not exist


· Invasive species monitoring plan: to come


· Reclamation Plan: to come


· Biological monitors? Not addressed.






Cumulative Effects (Forest Plan Revision)





The spatial bound for cumulative effects analysis for the biological resources in the planning process is termed the Madrean Archipelago (XXXX). It essentially corresponds to the western one-half of the M321, the Chihuahuan Desert Province (Bailey, http://www.fs.fed.us/colormap/)[footnoteRef:1]. This basic ecoprovince, which includes southeastern Arizona and southwestern New Mexico, is also known by other names in other classification systems, including the Apachean Ecoregion, Mexican Highlands Province, or Madrean Archipelago. Each classification system and authority has their own boundaries and rationale for selection. For our purposes (cumulative effects for biological resources), the boundary is the western one-half of the M321, the extreme eastern edge of M322, the American Desert and Semi-desert Province, and the adjacent Madrean Archipelago (north of the Sierra Madre Occidental) of Mexico. We include the eastern edge of M322 because there is some Sonoran Desert Ecotype on the Coronado National Forest, but only that part that has the eastern limital faunal component (i.e., not species found in the western deserts). We do not include the Mogollon Rim because there is a distinctive break in typical floral and faunal elements between the Mogollon Rim and Madrean Archipelago (sensu stricto). For the same reason, the eastern half of M321 is excluded because there is a faunal break in Hidalgo County, NM; east of this line are biota typical of the Chihuahuan Desert (sensu stricto). This Sonoran and Chihuahuan desert interface has been discussed extensively in the literature and is often referred to as the “Cochise Filter-Barrier” (Morafka 1977). We also do not recognize the political boundaries between the United States of American and Mexico, because Mexican “sky islands” and valleys and Arizona/New Mexico’s “sky islands” and valleys are contiguous and biologically (and geologically and climatically) related. Thus, our spatial bounds of analysis are defined by the Baboquivari Mountains to the west, the Animas Mountains (New Mexico) to the east, the Gila River to the north, and the Sierra Madre Occidental to the south (northern Sonora and extreme northwest Chihuahua. [1:  There is direction to use Bailey’s Ecoregions within the Forest Service, but it makes more sense for biological resources to delineate a more meaningful boundary derived from M321, the closest ecoregion.] 



 


Morafka, D. J. 1977. A biogeographical analysis of the Chihuahuan Desert through its herpetofauna. The Hague,


Netherlands: Dr. W. Junk B. V. Publishers.







From: Richardson, Scott
To: Jones, Lawrence LC -FS
Cc: Erin Fernandez; marit_alanen@fws.gov; Jean Calhoun; jason_douglas@fws.gov
Subject: Referencing the draft Recovery Action Outline in the Draft Jaguar Recovery Plan
Date: Monday, February 04, 2013 10:00:14 AM


Hey Larry,


Erin passed on to me your request to reference some of the information in the draft
recovery action outline in the draft jaguar recovery plan.  I understand the value in
referencing this with regard to the Rosemont BA, but we do not make the
information in internal draft recovery plans public until it actually goes out for public
comment.  One of the protections afforded Recovery Teams is that they are able to
have confidential deliberations without having every iteration of a recovery plan
subject to public scrutiny.  Without this protection, Recovery Team members would
be less likely to have open, honest deliberations during the recovery planning
process.  I know you understand why this is important.  


So, at this time, we would ask you to refrain from referencing information in the
draft recovery action outline of the draft jaguar recovery plan.  Please let me know if
you have any questions or alternative suggestions.  


Thanks,
Scott
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From: Blaine, Marjorie E SPL
To: Jones, Larry -FS
Subject: RE: Doodle poll for next coop agency bio mitigation meeting for Rosemont
Date: Wednesday, June 20, 2012 5:00:31 PM


Larry


Thank you....I have no availability in the near future but thank you for keeping me apprised.


Marjorie
Assist us in better serving you!
You are invited to complete our customer survey, located at the following link:
http://www.spl.usace.army.mil/Missions/Regulatory
Note: If the link is not active, copy and paste it into your internet browser.


-----Original Message-----
From: Jones, Larry -FS [mailto:ljones02@fs.fed.us]
Sent: Thursday, June 14, 2012 5:57 AM
To: brocious@base.sao.arizona.edu; cbeck@azdot.gov; daniel_j_moore@blm.gov; dt1@azdeq.gov;
David.Jacobs@azag.gov; falco@cfa.harvard.edu; gfleming@asmi.az.gov; Julia.Fonseca@pima.gov;
JWindes@azgfd.gov; karen.howe@tonation-nsn.gov; david.stine.1@ang.af.mil; safabritz@azwater.gov;
lee.allison@azgs.az.gov; Leslie.Ethen@tucsonaz.gov; LSwartzbaugh@asmi.az.gov; Blaine, Marjorie E
SPL; nicole.ewing-gavin@tucsonaz.gov; ohenderson@ci.sahuarita.az.us; rcasavant@azstateparks.gov;
rsejkora@azstateparks.gov; stahle@ci.sahuarita.az.us; TEmery@azdot.gov; scott_stonum@nps.gov;
darla_sidles@nps.gov; Nicole.Fyffe@pima.gov; twade@azgfd.gov; Roth, Melinda D -FS; angela barclay
(abarclay@swca.com); jeff sorensen (jsorensen@azgfd.gov); jonathan rigg (jrigg@swca.com); Brian
Powell (Brian.Powell@pima.gov); jeff simms (Jeff_Simms@blm.gov); Marcia_Radke@blm.gov;
scott_stonum@nps.gov; lpollock@azgfd.gov; jason_douglas@fws.gov
Cc: Ruyle, Jennifer -FS; Everson, Beverley A -FS; Jones, Larry -FS; Upchurch, Jim -FS
Subject: Doodle poll for next coop agency bio mitigation meeting for Rosemont


Coop agency reps for biological resources, proposed Rosemont copper mine:


Here is the doodle poll link (already filtered for days I am available) for the second coop agency
biological mitigation meeting. I have everyone's email address from my original list, as well as the sign-
up sheet (except Aaron Miller left no contact info). I added Jeff Simms and Marcia Radke to the list
since we missed BLM (probably an artifact of only using one contact person to email). As I recall, we
were going to review a list of all mitigations to date and use that as a starting point, then discuss and
incorporate any new ideas (remember, bring these to the meeting and don't send out ahead of time).
You will receive the mitigation table at least one week prior to the meeting. We also should have the
notes from John and minutes from the first meeting well before this second meeting. Your sign-up on
the doodle link is your RSVP. We will try to get AGFD office again as a venue, but there are other back-
ups (not the federal building because of parking constraints). Thanks!


http://www.doodle.com/ph5f67wbdg7p77zv
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Larry Jones


Biologist


Acting Wildlife, Fish, and Rare Plant program manager


Climate Change Coordinator


SW PARC Senior Chair


Coronado National Forest


300 W Congress


Tucson, AZ 85701


520-388-8375


ljones02@fs.fed.us


This electronic message contains information generated by the USDA solely for the intended recipients.
Any unauthorized interception of this message or the use or disclosure of the information it contains
may violate the law and subject the violator to civil or criminal penalties. If you believe you have
received this message in error, please notify the sender and delete the email immediately.








From: Roth, Melinda D -FS
To: Jones, Larry -FS
Subject: Rosemont Bio analysis
Date: Tuesday, July 03, 2012 10:27:18 AM
Attachments: image003.png


FYI…  I went back to my notes from the IDT meeting in mid-June with SWCA.  Some of what Angela
is working on for the EIS is:


Update with info from the BA
Incorporate info from BO when available
Revise analysis of wildlife corridors
Incorporate any impacts from AZ Trail


 
 
Mindee Roth
Rosemont Copper Project Manager
520 388-8319
mroth@fs.fed.us
 


Go Cats!
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From: Angela Barclay
To: David Cerasale
Cc: Brian Lindenlaub; Jim Tress; Jones, Larry -FS; karnold@rosemontcopper.com
Subject: RE: GIS jaguar corridors
Date: Monday, January 14, 2013 3:58:26 PM


Hello David,


Could you also send the shape files for the jaguar 1% corridor shown on
figures 1 and 2 of your November 9, 2012 report? Did you by any chance
rerun Beier's 2007 entire Rincon-SantaRita-Whetstone linkage?


Thanks,


Angela
^..^  ^..^


-----Original Message-----
From: David Cerasale [mailto:DCerasale@westlandresources.com]
Sent: Monday, January 07, 2013 6:51 PM
To: Angela Barclay
Cc: Brian Lindenlaub; Jim Tress; ljones02@fs.fed.us;
karnold@rosemontcopper.com
Subject: GIS jaguar corridors


Hi Angela,


Per your request, attached are the shape files for the jaguar corridors.


Without: this zip contains the jag corridor that does not simulated the
proposed mine
With: this zip file contains the jag corridor that simulates the
proposed mine


These model corridors represent raw output data of the 1% least cost
corridor for jaguar from a GIS model provided by corridordesign.org. The
habitat blocks are between proposed jaguar critical habitat units. No
posthoc analyses or subjective changes to the modeled corridor have been
performed. Please refer to the attached report entitled, "Rosemont
Copper Project: Potential effects of the Rosemont Project to jaguar and
proposed jaguar critical habitat," for a complete discussion of model
details and outputs.


If you have any questions, don't hesitate to call (520-206-9585).


David Cerasale


David Cerasale, PhD | Biologist
WestLand Resources, Inc.
4001 E Paradise Falls Drive | Tucson, AZ 85712
Office: (520) 206-9585 | Fax: (520) 206-9518
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From: Angela Barclay
To: Jones, Larry -FS
Subject: Freeport pays $6m in bird deaths
Date: Tuesday, July 03, 2012 4:26:09 PM


Thought you might find this interesting:
 
http://www.azcentral.com/business/articles/2012/07/02/20120702freeport-pay-mil-over-role-
bird-deaths.html
 
Angela M.D. Barclay, M.S.
Senior Natural Resource Specialist


SWCA Environmental Consultants
343 West Franklin Street
Tucson, Arizona 85701
P 520.325.9194 | F 520.325.2033
 


Visit Our Website: http://www.swca.com  
Find us on Facebook: http://on.fb.me/SWCA-Environmental
See us on LinkedIn:  http://www.linkedin.com/company/swca-environmental-consultants
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From: Jones, Larry -FS
To: Roth, Melinda D -FS; angela barclay (abarclay@swca.com); Everson, Beverley A -FS
Subject: RE: Draft deliberative Coop agency mitigation table
Date: Tuesday, June 26, 2012 8:03:32 AM


I am going to send out the Master Mitigation Table (MMT) and Draft Deliberative Cooperative
Agency Working Mitigation Table (DDCAWMT) to coop agencies  out today unless anyone has
objections or modifications (let me know ASAP…it is a living document so content can change
frequently anyway). I will also include the agenda for the 9 July meeting (subject to change).
 
Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
 
From: Roth, Melinda D -FS 
Sent: Friday, June 22, 2012 9:19 AM
To: Jones, Larry -FS; angela barclay (abarclay@swca.com); Everson, Beverley A -FS
Subject: RE: Draft deliberative Coop agency mitigation table
 
Great starting point.  Master mitigation table is filed on the O drive. 
 
From: Jones, Larry -FS 
Sent: Friday, June 22, 2012 8:40 AM
To: angela barclay (abarclay@swca.com); Roth, Melinda D -FS; Everson, Beverley A -FS
Subject: Draft deliberative Coop agency mitigation table
 
Angela/Mindee/Bev:
 
Per a to-do for us at the first coop agency mitigation meeting, here is  my shot at compiling
mitigations discussed to date (that I could think of). I figure we will keep it separate for the Master
Mitigation Table while we work on it. I found it rather difficult to incorporate everything people
had said over the years into a simple format, but I did what I could. No details on mitigations in
this; those can be referenced or we can put into a relational database. Note the notes worksheet
to explain caveats and code worksheet.
 
Please gimme some input (pretty soon) then I will email to the coop agencies. I also figured we
would present co-opers with the latest and greatest Master Mitigation Table, also, before the
meeting on 9 July. At this point I will include anything you might have been thinking about
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Larry Jones
Biologist
Acting Wildlife, Fish, and Rare Plant program manager
Climate Change Coordinator
SW PARC Senior Chair
Coronado National Forest
300 W Congress
Tucson, AZ 85701
 
520-388-8375
ljones02@fs.fed.us
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From: Copeland, James -FS
To: Gerhart, Richard A -FS; Lockwood, Sean -FS; Holloway Jr, Ed -FS; Jones, Larry -FS; Sebesta, Deborah K -FS
Cc: Ruyle, Jennifer -FS; Everson, Beverley A -FS; Roth, Melinda D -FS
Subject: RE: Fencing of Orchid habitat
Date: Monday, February 13, 2012 4:30:16 PM


Rick,
 
Debbie Sebesta will take the lead on this effort. She will contact you tomorrow
to start the process…jim
 
 
James D. Copeland
Nogales District Ranger, Coronado NF
520-761-6002 wk
520-334-0034 cell
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From: Roth, Melinda D -FS
To: Jones, Larry -FS
Subject: RE: Please review Correspondence: File Code 1950/2670/2810--Rosemont Section 7 Timelime
Date: Friday, January 04, 2013 2:54:30 PM


This letter is in response to Norm James’ recent letter to Steve Spangle and Jim U. about extending
the consultation schedules without consulting with Rosemont first.  Apparently, in the “mtg after
the mtg” yesterday to address the schedule and Norm James’ letter, it was agreed that if
everything comes together as planned, FWS could issue a Draft BO on Feb. 23 (or early March). 
 Since this was discussed yesterday, this letter is more a formality than an answer to Norm’s
concerns.  Jim can and will make changes if needed, so if all you’re concerned about is the Feb
reference, please concur on this draft and keep this correspondence moving.  Otherwise, please
come see me to discuss further.
 
From: Jones, Larry -FS 
Sent: Thursday, January 03, 2013 2:45 PM
To: Roth, Melinda D -FS
Subject: RE: Please review Correspondence: File Code 1950/2670/2810--Rosemont Section 7 Timelime
 
Not sure how to respond…did FWS say they can make February?
 
--LLCJ
 
 
From: Roth, Melinda D -FS 
Sent: Wednesday, January 02, 2013 1:42 PM
To: Jones, Larry -FS
Subject: Please review Correspondence: File Code 1950/2670/2810--Rosemont Section 7 Timelime
 


File Code: 1950/2670/2810--Rosemont Section 7 Timelime
for Jim's signature
Click on the following link to view the document->
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From: Jason_Douglas@fws.gov
To: Jones, Larry -FS; Gerhart, Richard A -FS
Subject: Fw: Rosemont BA - LLNB comments
Date: Monday, March 05, 2012 8:37:42 AM


Larry and Rick, 


Here are Scott Richardson's comments on the lesser long-nosed bat sections in the Draft BA. 


Jason M. Douglas
Fish and Wildlife Biologist
U.S. Fish and Wildlife Service
Arizona Ecological Services Field Office
201 North Bonita Street, Suite 141
Tucson, Arizona 85745
(520) 670-6150, extension 226 (voice)
(520) 670-6155 (fax)
http://www.fws.gov/southwest/es/arizona/ 
----- Forwarded by Jason Douglas/RO/R2/FWS/DOI on 03/05/2012 08:35 AM ----- 
Scott Richardson/R2/FWS/DOI


03/02/2012 11:48 AM


To Jason Douglas/RO/R2/FWS/DOI@FWS
cc Jean Calhoun/R2/FWS/DOI@FWS


Subject Rosemont BA - LLNB comments


Hey Jason, 


Below is a brief summary of issues related to the LLNB that should be addressed in the Rosemont BA
before it goes final; 


- Everything looks pretty good in the background section on pg. 53 - 57, but I would like them to
emphasize more the importance of every roost.  Importance is not just based on the number of bats.
 Given the unpredictable nature of forage availablility and the documented behavior of roost switching,
any give roost may have real importance any given year, regardless of past history.  Agave blooming is
patchy with a lot of annual and seasonal variation.  LLNBS will use roosts that allow them to forage as
efficiently and effectively as possible.  So a roost that is not used this year, may be used and have
high numbers of bats the very next year, depending on conditions.  Therefore, every roost is important
in allowing this species the flexibility it needs to use available forage resources.   


- How does the protection of Helena mine mitigate or offset the loss of 1 - 2 other roosts and address
the fact that Helena, itself, may be abandoned, regardless of protective measures, if noise, light, and
vibrations are untolerable? 


- Not sure a study of planting agaves helps offset the loss of 200,000 - 300,000 agaves?  Especially if
we don't have a report of the results to see how effective what they were testing really was.  They
should include the results in the BA.  Kudos for establishing an on-site nursery for agaves, but they
give no indication of how many they will produce and where they will be planted to offset agaves lost.
 They should use agaves during reclamation, but how does that offset the temporal loss of significant
forage resources?  There is no monitoring of transplanted or newly planted agaves.  How can we give
credit for offsetting measures if we don't know if they worked?  Need to have monitoring included with
adaptive management to address survival.  Need to consider other measures to offset such a



mailto:Jason_Douglas@fws.gov

mailto:ljones02@fs.fed.us

mailto:/O=MMS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=Gerhart, Richardc69bf9a3-ed8e-400c-ba5b-e5074735cb6d

http://www.fws.gov/southwest/es/arizona/





significant loss of forage resources. 


- Not sure what the lighting study is, but if they want it to offset effects to LLNB roosts, they better give
us the results in the BA. 


- Are they going to exclude any LLNBs from sites that will be destroyed prior to them being destroyed?


- It is an appropriate measure to re-route the AZ trail. 


- Gating of Helena is only helpful if they include pre-gate monitoring, experimental testing, and post-
gate monitoring.  And then it is effective only if the bats don'e abandon Helena.  Need to see what
other options we have to mitigate the loss of three LLNB roosts. 


Let me know if you have any questions.   


Scott 





